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PREFACE

The Sof1 Survey Investigations Report (SSIR) series was established to preserve and make available
technical fnformation resulting from soil survey investigations of the Soil Conservation Service,
U.S, Department of Agriculture. SSIR No. 1, "Soil Survey Laboratory Methods and Procedures for
Collecting Soil Samples," revised April 1972, describes in detail the methods used in the soil
survay laboratories. Most of the remaining reports are a collection of pedon descriptions and
laboratory data for pedons from individual states and groups of $tates. The reports already pub=
1ished are 1isted on the inside front cover of this report.

This report covers the results of a joint effort of the Department of Agronomy and Soil Science of
the University of Hawati, the Hawaiian Sugar Planters' Association, the $CS soil survey laboratories,
the SCS soil mechanics laboratories, and SCS field soil scientists to characterize in detail the im-
portant soils of Hawaii, It supplements "Soil1 Survey of Islands' of Kauai, Oahu, Maui, Molokai, and
Lanai, State of Hawafi" (1972) and "Soil Survey of Island of Hawaii, State of Hawait" (1973). The
sofl1s contained in this report represent the central concept of important soil series that had been
recognized in these surveys. The reader should consult these soil surveys for information on the
extent, use, and interpretation of the soils for farm and nonfarm purposes. These published soil
surveys also contain information on soil-forming factors. The reader should consult "Soil Taxonomy--
A Basic System of Soil Classification for Making and Interpreting Soil Surveys," AH-436 (in press)
for criteria used in the classification of these soils.

The pedons contained in this report were classified in soil series and taxa at higher categories.
Taxonomic standards were applied rigorously. If a pedon was outside the 11mits of a recognized
soil serfes, 1t was designated a taxadjunct to the series it resembled most closely. A1l these
pedons were similar enough to a recognized series to allow use of the taxadjunct concept,

$011 scientists of the Soil Conservation Service selected typical sample sites for individual series
and prepared pedon descriptions. The soils were sampled cooperatively by soil scientists of the
three organfzations that participated in this project. The Hawaiian Sugar Planters' Association made
particle density, bulk density, and water retention determinations on all samples collected in 1962,
1963, and 1965. The University of Hawaii made the total analyses and the m1nera1o?1ca1 analyses for
soils sampled after 1961, The SCS soil survey laboratories made the remaining analyses with the ex-
Seption of those for Atterberg limits, which were made by the SCS soil mechanics laboratory at Portland,
regon. ‘

Since some soils in Hawaii never dry in the field, samples from these soils may change drastically when
dried in the laboratory. Special precautions were therefore taken to measure the following moisture-
influenced properties as near the field moisture content as possible, These are cation exchange ca-
pacity, exc angaable cations, extractable sulfate, extractable acidity (when measured), pH, water re-
tention properties, and Atterberg 1imits, Other properties were determined on samples that were
allowed to become air dry. In a few instances the values for the field moist and the air dry soil

are given. A1l results, however, are reported on an oven dry basis.

Analyses made by the SCS so0ll survey laboratories are identified by code., These codes are briefly
explained on the following pages. The methods used by the University of Hawati and the Hawaiian
Sugar Planters' Association are described in the appendix.

So0i1 Survey
So11 Conservation Service

Deﬁartment of Agronomy and Soil Science
niversity of Hawaii

Hawaifan Sugar Planters' Association



METHODS CODE SYMBOLS*

4. FABRIC-RELATED ANALYSES (cont.)

1. SAMPLE COLLECTION AND PREPARATION
A. Field sampling
1. Site selection
2. Soil sampling
a, Stony soils .
b. Marsh and swamp soils
B. Laboratory preparation
1. Standard (airdry)
a, Square-hole 2-mm sieve
b. Round-hele 2-mm sieve
2, Field moist
3. Carbonate~containing material
4. Carbonate-indurated material
CORVENTLONS
A. Size-fraction base for reporting
), ®2-tmn
2. %size specified
Data sheet symbols
tr: trace, not measurable by quantitative
procedure used or less than report-
able amount
trace, detectable only by qualitative
procedure more sensitive than quanti-
tative procedure used
= : analysis run but none detected
-(g): none detected by sensitive qualitative
test
blank: ' anslysis mot run
nd: analysis not run
-y lesa than reported amount or none present
PARTICLE~-SIZE ANALYSES
A. Particlesa< 2-mm (pipet method)
1. Alrdry samples
a. Carbonate and noncarbonate clay
b. Fine clay
c. Water-digpersible clay
2, Moist samplas
a. Carbonate and noncarbonate clay
b. Fine clay
¢, Water-dispersible clay
B. Particles> 2-pm
1, Welght estimates .
a, By field and laboratory weighing
b. From volume and weight estimates
2, Volume estimates
FABRIC-RELATED ANALYSES
A. Bulk density
1. Saran-coated clods
a., Field state
b. Alrdry
c. 30-cm absorption
d. 1/3-bar desorption I
e, 1/3-bar desorption IT
f. 1/3-bar desorption III
g- 1/10-bar desorption
h. Ovendry
2. Paraffin-coated clods
a. Ovendry
3. Cores
a. Field moiat
4, Nounpolar-liquid-saturated clods
B. Water retention
1. Presgure-plate extraction (1/3 or 1/10 bar)
a, Sieved samples
b. Soil pleces
¢. Natural clods
d. Cores
Pressure-membrane extraction (15 bars)
a, Field-moist samples
3. Sand-table absorption
4. Field state
5. Adrdry
C. Water-retention difference
1. 1/3 bar te 15 bars
2. 1/10 bar to 15 bars
Linear extensibility
1. Dry to moist
E. Micromorphology
1. Thin sections
a. Preparation
b. Interpretation

B

tr(s):

w

2.

F.

c. Moved-clay percentage
2. Scanning electron microscopy
Plasticity index
1. Liquid 1limit
2. Upper plastic limit

1ON-EXCHANGE ANALYSES

A.

c

E
F.

Cation-exchange capacity

1. NHAOAC, pH 7.0

a. Direct distillation

b. Displacement, digstillation

NaOAc, pH 8.2

a. Centrifuge method

Sum of cations

8. Acidity by BaCl,-TEA, pH 8.2; basea by

OAc, pH 7.0

b. Sum of bases plus Al

4, KOAc, pH 7.0

5. BaCl,, pH 8.2 .
a. Barium by flame photometry

6. NHAOAc, pH 7.0 leaching tube
a. Direct distillation

Extractable bases

1. NHAOAc extraction
a. Uncorrected
b. Corrected (exchangeable)
c. See 5B4

2. KC1-TEA extraction, pH 8.2

3. KCl-TEA, pH 8.2 (revised)

a, Uncorrected

b. Corrected (exchangeable)

NH;OAc, pH 7.0 (modified)

a. Uncorrected

b. Corrected (exchangeable)

Base saturation

1. NH,OAc, pH 7.0

2. NaOAc, pH 8.2

3. Sum of cations

Sodium saturation (exchangeable Na pet,)

1. NaOAc, pH B.2

2. NHAOAn, pH 7.0

Sodium-adeorption ratio

Calcium saturation

1. NH,CAc, pH 7.0

~

4.

CHEMICAL ANALYSES

A.

Organic carbon
1. Acid-dichromate digestion
a, FesS0, ticratiom
b. coz evolution, gravimetric
2. Dry combuation
&. €0, evolution 1
b. €O; evolutien II
3. Peroxide digestion
a. Weight loss

. Nitrogen

1. Kjeldahl digestion
a. Ammonia distillation
2, Semimicro Kjeldahl
a. Ammonia distillation
Iron
1. Dithionite extraction
a. Dichromate titration
b, EDTA titracion
2, Dithionite-citrate extraction
a. Orthophenanthroline colorimetry
b. Atomic asbsorption
3. Dithionite-citrate~bicarbonate extraction
a. Potassium thiocyanate colorimetry
4. Pyrophoaphate~dithionite extraction
5. Sodium-pyrophosphate extraction
a. Atomic absorption
Ammonium oxalate extraction
a. Atomic absorption
Manganese
1. Dicthionite extraction
a. Permanganate colorimetry
Calcium carbonate
1. HCl treatment
a. Gas volumetric
b. Manometric
c. Weight loss

6.

*Mineralogical analysis, chemical analysis, bulk density, particle density,
and water content methods not identified by code number are described in the

appendix.



6. CHEMICAL ANALYSES (cont.)

=

-

N

d, Weight gain
e, Titrimetric
f. Warburg method
2, Sensitive qualitative method
a. Visual, gas bubbles
3. B850, treatment
a, Weight gain
Gypsum
1. Water extract
a. Precipitation in acetone
b. Indirect estimate
Aluminum
1. K€l extraction I, 30 win,
a. Aluminon I
b. Aluminon II
c. Aluminon III
d. Fluoride titration
@. Atomic absorption
2. KCl extraction II, overnight
a. Aluminon I
3. WNH,0Ac extraction
a, Aluminon III
4. NaOAc extraction
a. Aluminon III

5. Sodium pyrophosphate extraction

a. Atomic absorption

6. Ammonium oxalate extraction
a. Atomic absorption

7

3. Atomic absorption
Extractable acidity
1, Baclz-ttinthanolamiua I
a. Back=titration with HC1
2. BaCly-triethanolamine II
a. Back-titration with HCl
3. KCl=triethanolamine
a. Back-titration with'NaOH
Carbonate
1. Saturation extract
&. Acid titration
Bicarbonate
1. Saturation extract
a. Acid titration
Chloride
1. Saturation extract
a. Mohr titration
b. Potentiometric titration
Sulfate
1. Saturation extract
a. Gravimetric, BaSQ,
b. EDTA titration .
2. NH4OAc extraction
a, Gravimetric, BaSQ,
Nitrate
1. Saturation extract
a. PDS acid colorimetry
b. Diphenylamine
Calcium
1. Saturation extract
a, EDTA titration
b. Atomic absorption
2. NH,OAc extraction
a. EDTA-alcohol separation
b. Oxalate-permanganate I
¢, Oxalate-permanganate IT
Fe, Al, and Mn removed
d. Oxalate-cerate
@. Atomic absorption
3. Cl-EtOH extraction
a. EDTA'titration
4. KC1-TEA extraction
a. Oxalate-permanganate
b. EDTA titration
c¢. Atomic absorption
Magnhesium
1. Saturation extract
2. EDTA titration
b. Atomic absorption
2. OAc extraction
a. EDTA~alcohol separation
b. Phosphate titration

Dithionite-citrate extraction

6, CHEMICAL ANALYSES (cont,)

Q

.

S. Total phosphorus
1. Perchloric acid digestion
a, Molybdovanadophosphoric
acid colorimetry
7. MINERALOGY
A. Instrumental analysis
1. Praparation
a. Carbonate removal
b. Organic-matter removal
c. Iron removal
d. Particle-size fractionation
e. PSDA pretreatment
2. X-ray diffraction
a. Thin film on glass, solution pretreatment
b, Thin film on glass, resin pretreatment
¢, Thin film on glass, NaPQ; pretreatment
d. Thin film on tile, solution pretreatment
¢, Thin film on tile, resin pretreatment
£. Thin film on tile, NaP0 pretreatment
g. Powder mount, diffractometer recording
h.. Powder mount, camera recording
3, Differential thermal analysis
B. Optical analysais
1. Grain studies
2. Electron microscopy
C. Total analysis
1. Chemical
2. X-ray emigaion spectrography
D. Surface area

¢. Gravimetric, Mg,F,0,
* d. Atomic absorption
3. NHACI—EtOH extraction
a, EPTA titration
4., KC1-TEA extraction
a. Phosphate titration
b. EDTA titration
c. Atomic absorption
Sodium
1. Saturation extract
a. Flape photometry
b, Atomic absorption
2. NH,OAc extraction
a. Flame photometry
b. Atomic absorption
Potassium
1. Sacuration extract
a, Flame photometry
b. Atomic absorption
2, OAc extraction
a. Flame photometry
b. Atomic absorption
Sulfur
1. “8“c°3 extract, pH 8.5
a. Methylene blue
2. HC) release (aulfide)
a. Iodine titration

1. Gylcerol retention

8. MISCELLANEOUS

A.

B

Saturated paste, mixed
1., Saturation extract

a, Conductivity

b. Conductivity, quick test
2. Conductivity, saturated paste
Saturated paste, capillary rise
1. Saturation extract

a. Conductivity

pH

1. Soil suapenasions
a. Water dilution
b. Saturated paste

c. KC1
d. NaF
e. CaCl

Ratios and estimates

1, To total clay

2. To noncarbonate clay

3. Ca to Mg (extractable)

4. Estimated clay percentage
5. Estimated total salt

Soil resistivity

1. Saturated paste



ARIDISOLS

ORTHIDS
CAMB ORTHIDS

Ustollic Camborthids
Medial, isohyperthermic
Kawaihae
Kawaihae

Fine-loamy, kaolinitic, isohyperthermic
Holomue
Holoma

Fine, kaolinitic, ischyperthermie

Ewa, taxadjunct
Ewa, taxadjunct

ENTISOLS
AQUENTS
FLUVAQUENTS
Tro 2142 Fluvaguent B8

CLASSIFICATION INDEX

Page

Very fine, oxidie, nonacid, ischyperthermic

Hanalei

INCEPTISOLS

ANDEPTS

DYSTRANDEFTS

Typic Dystrapdepts
Medial, isomesic

Apakule, taxadjunct
Hanipoe

Keipoioi

Kaipoioi

dric Dystrandepts
Thixotropic, isohyperthermic

Pasuhau

Thixotropic, iscmesic
Maile
Malle

Thixotropic over fragmental, isothermic
Honuaulu
Honuaulu

Oxic trandepts
Medial, isothermic
Pane
Pane

EUTRANDEPTS

Typic Eutrandepts
Medial, ischyperthermic

Naalehu
KNaalehu
Pakini, taxadjunct

Medial, laothermic
Waimea
Walmea

Medial over cindery, iscthermic
Ie
Io

15

a7
19
21
23

29

31
33

37

25
27

39
b3

Ls
b7

b9
51

Entic Eutrandepts
Medial, isohyperthermic

Pakini

Ustollic Eutrandepts
Medial, isothermic
Waikalos

Waikaloa

Typic Hydrandepts
Thixotropic, isohyperthermic
Hilo
Hilo

Thixotrepic, isomesic
Akaks

Thixotropic, isothermic
Honokasa
Honokaa
Kealukekus
Kealskekua

VITRANDEPT2

Typic Vitrandepts
Medial, isomesic

Apakuie
AQUEPTS

TROPAQUEPTS

i Plih&hic Tz'opggmg . 8 '
., Fine, halleysitig, scid, isothermic.
Koolan

TROPEPTS
DYSTROPEPTS

Ustoxic Dystropepte
Fine, kaolinitiec, ischyperthermic
Hoolehua, taxadjunct

HUMITROPEPTS

Andic Humitropepts
Medial, fsothermic
Najwe
Nalwa

Ustic Humitropepts
Very fine, mixed, isohyperthermic

Kohals
Kohala

USTROPEPTS

Oxic Ustropepts
Pine, kaolinitic, ischyperthermic
Hoolehua

Very fine, kaolinitic, lsohyperthermic
Lahains, taxadjunct
Uwala
Uwalsa

53

59
57

59

61

63

73

T5

7

9
81

8s

87

91
93



MOLLISOLS

AQUOLLS
HAFLAQUOLLS

Cumulic Haplaquolls
Very fine, montmorilionitic
(calcereous), isohyperthermie
Nohili
Nohili

Fluvagquentic Haplaquolls
Very Tine, oxidic, ischyperthermic

Hanalel, taxadjunct
USTOLLS

HAPLUSTOLLS

Aridic Haplustolls
Fine, kaolinitic, ilsohyperthermic

Waiakoa, taxadjunct

Curmlic Haplustolle
Very fine, mixed, isohyperthermic
Kekaha

Oxic Haplugtolls
Fine, kaollnitie, lsohyperthermic
Makaweli
Makawell
Paia
Paja

Torrertic Haplustolls

Very fine, kaolinitic, isohyperthermic

Pamoa
Pama

Torroxie Haplustolls
Fine, kaolinitic, lschyperthermic
Keahua
Keahus,
Keahua
Keahua
Waiskoa

ULTISOLS
HUMULTS

TROPOHUMUULTS

Humoxic Tropohumults
Clayey, ferritic, ischyperthermic

Hailm

Clayey, kaolinitic, isohyperthermic
Lolakaa

Clayey, oxidic, isohyperthermic
Pauwela
Pauwela
Haiku, taxadjunct

Clayey, oxidie, isothermic
Leilehua
Paaloa
Paaloa
Paaloa
Paaloa
Paalos

CLASEIFICATION INDEX

Page

95
97

99

101
103

105
107
109
111

113
115

117
119
121
123
125

127
129

131
133
135

137
139
1k
1h3
1k4s
147

Orthoxic Tropohumults
Clayey, oxidic, ischyperthermic

Manana
Manana

Ustoxie Tropohumilts
Clayey, oxidic, isothermic

Kalae
Kalae
OXISOL8
HUMOX
ACROHUMOX
Typic Acrohumox
Clayey, oxidie, iscothermic
Mahana
Mahana
ORTHOX

EUTRORTHOX

Tropeptic Eutrorthex
Clayey, oxidic, isohyperthermic
Puhi

GIBBSIORTHOX

Iypic Gibbsiorthox
Clayey, oxidic, isohyperthermic
Kapaa
Kapas
Pooku
Pooku

UMBRIORTHOX

Tro; ie Umbriorthox
Clayey, oxidie, isohyperthermic

Lawel

Lawal

Makapili
Makapili

Puhi, taxsdjunct

TORROX

Iypic Torrox
Clayey, kaolinitic, 1lschyperthermic

Molokai
Molokal

UsTOoX

EUTRUSTOX

Iropeptic Futrustox
Clayey, kaolinitic, isohyperthermic
Lihue
Lihue
Wahinwa
Wahiawa

Page

149
151

153
1355

157
159

161

163
165
167
169

171
173
175
177
179

181
183

185
187
189
191



CLASSIFICATION INDEX

Eage
VERTISOLS
USTERTS
CHROMUSTERTS
Typic Chromusterts
Fine, kaolinitic, isohyperthermic
Honouliuli 193
Honouliuli 195
Honouliuli 197
Very fine, kaolinitic, isothermic
Waihunsa 199

Waibuna 201

Very fine, montmorillonitic, ischyperthermic
Lualualei 203
Lualualei . 205



GEOGRAPHICAL INDEX

Eage Page
Clagsification Clasaification
ISLAND OF HAWATITI ISLAND OF KAUAT (cont'd.)
Aridisols Oxigols (cont'd.)
Orthids Orthox (cont’d.)
Camborthids ‘Kawaihee 3 Umbriorthox Lawal 171
Kawaihae 5 Lawail 173
Mekapili 175
Inceptisols Makapili 177
Andepts Puhi, taxadjunct 179
Dystrandepts Apakuie, taxadjunct 17
Hanipoe 19 Ustox
Honuaulu 35 Eutrustox Lihue 185
Honueulu 37 Lihue ' 187
Maile 31
Maile 33
Pasuhau 29 ISLAND OF LANAT
Eutrandepts Naalehu 39 Inceptisols
Naalehw b1 Tropepts
Pakini taxadjunct 43 Ustropepts Uwala 91
Pakini, 53 Uwalsa 93
Waikalos 55
Walkaloa ST Vertisols
Waimea 45 Usterts
Walmea W Chromusterts Waihuna 199
Waihuna 201
Hydrandepts Akaka 63
Hilo 50
Hile 61 ISLAND OF MAUT
Honokaa 65
Honokaa. &7 Inceptisols
Kealakekues 69 Andepts
Kealakekua 71 Dystrandepts Kaipoioi 21
Kaipoiel 23
Vitrandepts Apakuie 73 Pane 23
Pane 27
Tropepts
Humitropept Kohala 83 Eutrandepts Io 4o
Kohala 8s Io 51
Tropepts .
. Humitropepta Najwa 19
ISLAND OF KAUAI Naive -
Entisols Mollisols
Aquents Usolls - ’ i
Fluvaquents Hanalei 15 Haplustolls Keahua 121
Keahua 123
Inceptisols Peia 109
Agquepts Paia 111
Tropaquepts Koolau 75 Walskos 125
Waiakos, taxadjunct 101
Mollisols
Aquolls o Ultisols
Haplaquolls Hanalei, taxadjunct 99 Humilts
Nonili 95 Tropohumilts Haiku 187
Nohili 97 Haiku, taxadlunct 135
Pauvela 131
Ustolls : Pauwvela 133
Haplustolls Kekaha 103
Makaweli 105
Makawell 107
Oxisols
Humox
Acrohumpx Mahana 157
Mshana 159
Orthox
Eutrorthox Puhi 161
Gibbsiorthox Kapas 163
Kapasa 165
Pooku 167

Pooku 169



Clagsification

Soll Series

ISBLAND OF MOLOKAT

Aridisols
Orthids
Camborthids

Inceptisols
Tropepts
Dystropepts

Ustropepts

Mellisols
Ustolls
Haplustolle

Ultisclse
Humlts
Tropohumults

ISLAND OF

Holomua
Holomue

Hoolshua, taxadjunct

Hoolehua

Keahua
Keahus
Pamoa
Pamoa

Kalee
Kalae

QAHU

Aridiscls
Orthids
Carborthids

Inceptisols
Tropepts
Ustropepts

Oxiscls
Torrox

Ustox
Eutrustox

Ultisole
Humults
Tropohumulte

Vertisols
Ustarts
Chromisterts

. Bwa, taxadjunct

Ewe, taxsdjunct

Lahaina, taxadjunct

Molokai
Molokal

Wahiawse
Wahiawe

Leilehua
Lolekasa
Manana
Manana
Paaloa
Paaloe
Paaloa
Pagloa
Paalos

Honouliuli
Honouliuli
Honouliuli
Lualuslei
Lualualei

GEQGRAFPHICAL INDEX

Page
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7
87

17
119
113
115

153
155

11
13

89

181
183

189
191

137
129
149
151
139
1h1
143
145
147

193
195
197
203
205



Series
Akakp
Apskuie
Apakuie,

taxad junct
Ewa, texadjunct
Ews, taxadJunct

Hailku

Haiku, taxadjunct

Hanalei
Hanalei,
taxadjunct
Hanipoe
Hilo
Hilo
Holomue
Holoma
Honokas
Honokaa
Honouliuli
Honouliuli
Honouliuli
Honuaulu
Honuaulu
Hoolehusa
Hoolehua,
taxadjunct

Io
Io

Kaipoioi
Kaipoloi
Kalae
Kalae
Kapas
Kapaa
Kawaihee
Kawaihae
Kealma
Keahua
Keahua
Keahua
Kealakekua
Kealakekua
Kekaha
Kohala
Kohals
Koolau

Lahaine,
taxadjunct

Lawal

Lawai

Leilehua

Lihue

Linue

Lolekas

Lualualei

Lualualei

Mahana
Mahana
Maile
Malle
Makupili
Makapili
Makawell
Makawell
Manana
Manana
Molokai
Molokai

Soll Surv
o yey
S61Ha=1-2
865Ha-1-13
865Ha-1-14

863Ha~T-1
563Ha=T-2

862Ra-k=1
S62HaLL-2
862Ha-2-1
862Hs-2-6

S61Ha-1=1
§558Ha-1-1
858Ha-1-2
562Ha~5-1
862Ha-5=-2
862Ha-1-1
862Ha"1-2
862Ha-T-3
862Ha-7-U
862Ha~T=5
558Ha-1-5
858HR.1-6
g63Ha-5-3
863Ha~5-4

865Hah-21
§65Ha~L-22

563Ha-k-1
863Ha-b-2
863Ha~5-1
863HA=5=2
865Ha~2-4
865Ha=-2-5
865Ha~1-5
S65Ha-1u6
558Ha~5-1
858Ha-5-2
563Ha-h-3
863Ha-b-4
862Ha=1-3
S6gHa-1-4
365Ha-2-1
965He~-1-3
565Ha-1=4
858Ha-2-105

S61Ha-T-6

§63H0~2=5
863Ha=2-6
361Ha-T7-9
562HR=2=T
862Ha-2-8
B863Ha=T=3
562Ha=-T=1
S62Ha-T-2

565Ha-2-2
565Ha-2-3
865Ha~1-7
B65Ha=1~8
B63Ha~2-3
863Ea-2-U
862Hg~0u2
B62H8m2=3
861H-T=2
S61Ha-T=11
861Ha-T=5
561Ha~T=10

Classification
Hydrandept
Vitrandept
Dyatrandept

Camborthid
Camborthid

Tropohumilt
Tropohumult
Fluvaquent
Heplaquoll

Dystrandept
Hydrandept
Hydrandept
Camborthid
Camborthid
Hydrandept
Hydrandept:
Chromustert
Chromustert
Chromustert
Dystrandept
Dystrandept
Ustropept
Dyetropept

Eutrandept
Futrandept

Dystrandept
Dystrandept
Tropommlt
Tropohumult
Gibbeiorthox
Gibvbeiorthox
Camborthid
Camborthid
Haplustoll
Hapluatoll
Haplustoll
Hapluetoll
Hydrandept
Hydrandept
Hapluatoll
Humltropept
Humitropept
Tropaquept

Ustropept

Umbriorthoix
Unmbriorthox
Tropohumlt
Futruatox

Butrustox

Tropohumilt
Chromustert
Chromustert

Acrohumox
Acrohumox
Dystrandept
Dystrandept
Unbriorthex
Unbriorthox
Haplustoll
Haplustoll
Tropohuml t
Tropohumult
Torrox
Torrox

1

80IL SERIES INDEX

127
135
15.

990

19
39
61

7

9

€5
67
193
195
197

1)

ETA
7

8
T

Ly
51

21
23
153
155
163

171
173
137
18%
187
129
203
205

157
159
[ ) §
| 334

117
10%
107
1kg
151
181
183

Boll Survey

Series No. 1/ Classification
Naalehu 565Ha-1=11 Butrandept
Naalehu 865Ha~-1-12 Eutrandept
Naiwa 85BHa=4-18 Humitropept
Naiva 858Ha=4-19 Humitropept
Nohili 863Ha~-2-T Haplaquoll
Nohili 863Ha-2-8 Haplaquoll
Paaloa B858Ha~T-~1 Tropohumult
Paaloa §58Ha-7-2 Tropohumlt
Paalos 861Ha-T-1 Tropohumult
Paaloa 865Ha~T-1 Tropohumult
Paalos 865Ha=T=2 Tropohumalt
Paauhau S61Ha=1-3 Dystrandept
Paia B565Ha=U4=17 Haplustoll
Paia 865Ha=4=18 Haplustoll
Pakini 865Ha=1~9 Eutrandept
Pakini, taxsdjunct S65Ha-1-10 Butrandept
Pamoa 863Ha-5~5 Haplistoll
Pamoa 863Ha-5=6 Haplustoll
Pane 565Ha=4=23 Dystrandept
Fane 565Ha~b-2h Dystrandept
Pauvela B62Ha~4-3 Tropohumlt
Pauwela B62HR=4-4 Tropochumlt
Pocku 862Ha-2-4 Gibbsiorthox
Pooku B62Ha-2-5 Gibbeiorthox
Puhi 863Ha=2-1 Eutrarthox
Pubi, taxadjunct S63Ha-2-2 Umbriorthox
Uwala 862Ha-3-3 Ustropept
Uwvala 862Ha=-3=U Ustropept
Wahiawa 861Ha=T=T Futrustox
Wahiawa 361Ha-T-8 Eutrustox
Walakoa 865He~h19 Haplustoll
Waiakos, 865Ha~-4-20 Haplustoll

taxad Jjunct
Waihuna 862Ha-3-1 Chromstert
Waihuna 862Ha~3-2 Chrotmstert
Waikaloa 865Ha~-1-1 Eutrandept
Waikaloa 865Ha-1-2 Eutrandept
Waimea 858Ha-1-3 Eutrandept
Waimea 858Ha~1-b Eutrandept

Page

39
b1

e

.92
97

139
k1'E]
1h3

1/ In Hawaii the alphabetical numbers of the inhabited
islund? instead of those of the counties are used
in the Soil Survey Number.

ares as followa:

Hawaii
Kauai
Lanai
Maui
Molokai

Oahu

Island pumbers (the
number following "Ha" in the Soil Survey.

Nunber)



U.S. DEPARTMEN
SOIL FAMILY _Ustollic Camborthid, medial, ischyperthermic soIL cmsla%‘.‘&“'?é“nm

Kawalhae very stony very fime
SOIL SERIES _ sendy loam SOIL Nos. _ S6588-1.5 __ LOCATION__Hawaii County, Hawmii

Riverside Lab Nos. 6542 — 6545

Mineralogical Analysis
- [Mont~ Kao- | Amor{ Amor<| Mag- [ Vol- |
D(:';;r)h Herizon A.'IDL:Q moril-| Micas| lin~ Gfrbs Bc;a':lm Goethr phous [phous [netite [ Ana= [~ o ) cuc:ﬂc Feld-| Oli- |Pyrox-| Py=
P ionites ites | """ ite 5i02 A|203 etc. | 193 glass | %Par [ vine | ‘ene | rite
n — — Percent of Whole Soil |
0-7 [AL 5 |40 3 20 ) 10 5 - ’
T-33 | B2 5 |40 3 20 : 10 s
_33-60(cC1 5 lip s 20 20 [0
60-50 | Cen 3 Jio [1s 20 25 |10
B : : Extroctable [Garb- |0,5MN Na®OH
Depth Total Chemical Analysis ron - 6C2a ong:. Soluble
: ! CaCo
(em) 510, | T, (Al,O4lFe, 04 MO, MgO | CaO[Ne,O| K,O P04 L. 0.1 Total | Fe [Fe,0,/“C0 510, | ALQ,
*arcent of Whole Soi - =
0-T [AL 20,0] %.8(27.1 |24+ 80,40 [L+37 [0aB0[Ca36 [0451 [O.4B |[TL <8 [L00.5 [11.6]166] - [N0:935.94
7-33 |B2 26.6| 5.1(30.7(23.4(0.36(0.94|C, 19(0. 200,53 (0,24 [12.8 loa.2 [11.7[16.7] - [12.08(9.4s
13-60 |C1 13,1 10,0 25,2 3449 (0430 [0.92]0.61/0.18]0.33[0.46[14.4 J00.6|13.6[19.4| 2 | %.9YS. 78
60-90 [Cea 10.T[TT.8(23. 9 36+ 2 |0u 12 [1o 13 |22 29| U220 [Us2Z3 [04Z [THaT JOO.5 [12.8 [18.3] § | % 8F Be60
N [T | ™ Water satract fron saturated paste BA
Depth Wawe ON1b | 601b |6P1a | 6Q1a 6I1a | 6J1a| 6Kla| 6L1b| SALa
: s .
(cm) saturstion | Co | Mg | m | coy | oy | o | so, :;,';:g,.'.,'
oy a0/ i
0-7
7-33 :
33-60 - 55.4 | 1.7 [ 1.3 4.6 0.3 - | 2.8 3.0 1.2| 0.8
60-90 63.5 | 2.3 | 2.6 | 11.9] 0.5 -~ [ 1.7 | 22.0] 2.x] 1..B
] h
Deoth 6Alo | 6B1a Extractoble bases 5Blo | g,m ,i’f:"; C‘;ﬁ;g;’,;f "2;‘::‘ '.(S: m?:”"on pH
op N [ 5C1 3| 8Cs |8CIc
Organic | Nitre| C 6MN2a [ 6020 | 6P20 | 6Q20| o SAte oxit. | A
(em) c:ub:‘c w /N | O Mg | Na | K |bases| ®"2%huonc sum | SO, |6c 1p|Mon H,O | KCI
Pgt, | Pet. ™ Meq./100 g. *=| Percent 1 |12
0-7 0.B0[0s09| 9 (1046 6.7 ]0.40 [2.40 [20,1 18.5 - 100+ 6.9 6.1
7-33 | 0.60 [0.07| 9 6.3 | 5.4 (0,50 [1.90 [14.1 15.3 - 9% 6.9 6.2
33-60 | ¢.80 0,06 13 f11,1 [S5.1]1.30 p.90|18.4 10,0 0.7 100+ 77| 7.4
%0-0 [ 9,78 [0.07]11  [15.3] 645230 [raocf2s.1| [ 6.3 0.7 100+ 8.1[ 7.8
Size class and PENS'(Goarse|  Atterberg limits Bulk dersity _|Parti- Water content | Extensibility
Depth Clay |ments ] cle 4AD1
(cm) " (8‘,5'- 4 >2r'“"'f Plastic|Liquid Plastic 1/3 |Oven Field | 4qn- 13 15 OLEf COLE
(2-0.05)(0.002)[6.002)|B5F-F [ Timit | limit [index| bor | dry [moist | iy bar | bar [C
fe—Pct, of 2mm.—w=| soil | Pct, | Pet. | Pet, @/ cc Pet. of whole soil cm/em
0-7 | %7.8]38,9[13,3 31 |43 |12 2.10 28.2| 174
7-33| 3.5/ 46.0/10.5 32 |41 9 L.09 |2.7% 31,.3(18.8
_a3.0] 28.1]48.,9]23.0 2,21 40.4| 21,9
[ 60-90[ 28.6|51.3(2C.1 X r| NP/ 0P 3.217 48,4 20,6

8/ -8 kg of ergpaic caren per square meter 1 & dapih of 1 mater,



Location:

KAWATHAE VERY STONY VERY FINE SANDY LOAM
S865Ha-1-3

Island of Hawaii, Hawaii County, Hawaili. Kawaihae Quadrangle -- 20°04'10"

north latitude and 155°50'10" east longitude. A pit located about 1.61 km (1 mile)
N. of Honokaa Gulch and 20 m (200 yards) E. of new Kawaihae Road. Date of sampling:
April 6, 1965,

Description by: H. Sato and L. D. Giese. Collectors:
L. éiese, ﬁ. Sato, R, Smythe, G. Yamamoto, and W, Subica.

K. Flach, L. Swindale,

Clagsification: Ustollic Camborthid, medial, isohyperthermic.

Vegetation:

Kiawe-grass cover. Vegetation consists of kiawe

(Prosopis chilensis), ilima (8ida fallax), piligrass (Heteropogon

contortus), uhaloa (Waltheria indica). Climate: Average

annual precipitation is 25 to 50 em (10-20 inches). The mean annual temperature is
24° ¢ (75° F). Parent material: Volcanic ash. Topography: lLeeward mountain foot
slopes of Kohala Mountain. Slope gradient 6 percent; convex slope; west aspect,
Elevation: 120 m (400 feet), Drainage: Well drained; moderately rapid permeability;
medium runoff, Soil moisture: Moilst.

Remarks:

Textures are apparent field textures. Stones cover 50 percent of surface,

Some stones coated with calcium carbonate. Paired sample number S65Ha-1-6,

HORIZON

Al
RSL No.
6542

B2
RSL No.
6543

(e
RSL No.
6544

Ceca
RSL No.
6545

IIR

DESCRIPTION

0 to 7 em (0-3 inches), dark reddish brown (2.5YR 2/4) very fine sandy loam,
dark reddish brown (2.5YR 3/4) dry; weak very fine granular structure; soft,
very friable, nonsticky and nonplastic; many roots; many very fine pores;
less than 10 percent stones over 20 mm (3/4 inch) diameter; neutral (pH 7.0);
abrupt smooth boundary.

7 to 33 em (3-13 inches), dark reddish brown (2.5YR 3/4) silt loam, dark
reddish brown (2.5YR 3/4) dry; weak coarse prismatic structure; soft, friable,
nonsticky and slightly plastic; common roots; many very fine pores; less than
10 percent highly weathered stones over 20 mm (3/4 inch) diameter; neutral

(pH 7.2); clear smooth boundary.

33 to 60 cm (13-24 inches), dark reddish brown (2.5YR 3/4) loam, dark reddish
brown (5YR 3/4) dry; weak medium and coarse prismatic structure; hard,
friable, slightly sticky and slightly plastic; few roots; many very fine
pores; common patchy sugar-like coatings on ped surfaces; few highly weathered
rocks (less than 10 percent); neutral (pH 7.3); gradual smooth boundary.

60 to 90 em (24-36 inches), dusky red (lOR 3/4) silt loam, reddish brown
(2.5YR 4/4) dry; weak medium and coarse prismatic structure; hard, friable,
nonsticky and slightly plastic; few roots; many very fine pores; common patchy
shiny coatings on ped surfaces; weak effervescence with HCl; mildly alkalfne
(pH 7.6); abrupt wavy boundary.

90 ¢m (36_inches), hard pahoehoe lava.



SOIL FAMILY

Hutallis Camborthid, medial, i

Kswvaihae very stony very fine

U, 8. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

SOIL SERIES SOIL Nos ,8651n-1.6 LOCATION __Hawail County. Bawpii
Rivernide Lab Nos. 65h6 — 6549
et Extractobl 0.5N NaOH
beoth | Hort Total Chemical Analysis ':‘mm“ o o ubal .
(cm) zon 2 Fe203 MnO, MgQ© Na20 K,O P205 L.O.1|Total | Fe Fe, Oy NZOS
srcent of Whele Soi -
0-5 |A) 9.6(13.7
540 | B2 10.7]15.3
Yo-60| g1 11.6
6083 | c2 14,3]20.4
I Water axtract from sat (1]
Depth 6N1b | 601b | 6PLa | 6Qla 611a 8Ala
(cm) |Herizen Sstunatien | Ce " K £0y :;:%:3.'«'-
y
—— meqiliter — "
0«5 [ AL
5 B2
-£0]c1
80-83 | c2 1.7 15.9[ 0.7 - 2.5
&Ala Extroctable bases 5Bla jg;;_ C%tcl'\;.v):ﬁ‘;h TNH0A: :S: mt&’:rlo
?:.:;h orm%{c 6020 | 6P2a | 6Q20 H2a oxtr. | aft+| 5C1
carbon MQ Na K NH‘OAG Sum 504 6G]D N&Oﬁ
Pet, 100 g, =] Percent
0-5 | 0.4l B 8.l | 0.5 | 2.8 19.9 - 100
sS40 | 0.6 1n 5.0 | 0.9 | 1.4 15.5 0.5 75
ho-60] 0.61 b} 5. 3.5 (0.8 |13.8 16,3 Qb 8%
60-83 0.70 12 6.1 | 6.2 | 1.k [168.3 1.6 1.1 100+
m:,‘;ﬂfn'g,'gf nd particle Atterberg limits Bulk density |Portl=|  Water content
Depth Ov cle ) 15
0.5~ Plastic|Liquid Plastic on den=
(cm) (2-0.05)o(.ooz)kmz) | Timit | Iimit | index dry slty cr bar [COLE}
— Pt g/ce Pet. of whole soil
0-5 | 8.8 R:] B 8.7
5-40 | k0.5 2495 0.3 [19.3
_40-60] 35,6 00 7.5 o3
60-83[ 21.9 3,10 39.8 [2k.b

8/ 5.6 kg of organic carvem per square mater to o depth of 1 mater,



KAWAIHAE VERY STONY VERY FINE SANDY LOAM
865Ha-~1-6

: Island of Hawaii, Hawaii County, Hawail; Kawaihae Quadrangle - 20°3'22" north
latitude and 155°50'02" west longitude, about 90 m (100 yards) south of Honokaa

gulch and 270 m (300 yards) east of new Kawalhae Road. Date of eampling: April 6,

1965.
Description by: H. Sato and L. D. Glese. Collectora: K, Flach, L. D. Giese,

L. Swindale, H. Sato, R. Smythe, G. Yamamoto, and W. Subica.

Classification: Ustollic Camborthid, medial, ischypertharmic.
Vezetation: Kiawe-grass cover, Vegetation conalsts of
iP

rosopis chilengis), ilima (Sida fallax), piligrass (Heteropogon contortus),
and uhaleca (Walther1; indica)., Climate: Average annual precipitation is 13
to 50 cm (5-20 inches). Mean annual temperature is 24° C (76° F), mean January
temperature 1s 23° C (73° F), and mean July temperature is 27° C (80° F).

Parent' material: Volcanic ash. Togograghx:_lpeeward mountain,slopes
of Rohala Mountain. Slope gradient percent, convax slope, weat aspect. Elevation:

120 m (400 feet). Drainage: Well drained; medium runoff; moderately rapid permea-
bility, Soil poisture: Moiat,

Remazks: Stones cover about 50 percent of surface. Some stones coated with calcium
carbonate. Textures are apparent field textures.

HORIZON DESCRIPTION

Al 0 to 5 cm (0-2 inches), dark reddish brown (2.5YR 2/4) very fine sandy loam,

RSL No. (2.5YR 3/4) dry; weak very fine granular structure; loose, very friable,

6546 slightly plastic; many roots; many very fine pores; stones cover about 50

percent of the surface; neutral (pH 7.0); abrupt smooth boundary.

B2 5 to 40 c¢m (2~16 inches), dark reddish brown (2.5YR 3/4) silt loam, (2.5YR 3/4)
RSL No. dry; weak coarse prismatic structure; soft, very friable, slightly sticky,
6547 alightly plastic; many roots; many very fine pores; about 10 percent stones
by volume; neutral (pH 7.0); clear smooth boundary. \
c1 40 to 60 cm (16-24 inches), dark reddish brown (2.5YR 3/4) loam, (2.5YR 3/4)
RSL No, dry; weak medium and coarse prismatic structure; hard, very friable, slightly
6548 plastic; many roots; common very fine pores; common gray patchy coatings on
ped faces; about 10 percent stones by volume; neutral (pH 7.3); gradual wavy
boundary.
c2 60 to 83 cm (24 to 33 inches), dusky red (1OR 3/4) loam, reddish brown
RSL No. (2.5YR 4/4) dry; weak medium and coarse prismatic structure; hard, friable,
6549 slightly sticky, slightly plastic; few roots; common fine pores; many patchy
gray coatings on ped faces; about 30 percent stones by volume; mildly alkaline
(pH 7.6); abrupt wavy boundary.
%IR 83 cm (33 inches), pahoehoe lava.
No

sample)



SOIL FAMILY Ustollic Camborthid, fine-loewy. keolinitic, ischvperthermic O I CONELRATIon S

SOIL SERIES __ Holomua silt lomm SOIL Nos., __S62Ha-5-1 LOCATION __Maui County, Hawaii
Lincoln Lab Nos, 17388 - 17395

R Mineralogical Analysis |
_ Mont= Kao- fmery. Amor-| Amer+| Mag- Vol -
[?if,')" Herizon :,:L‘r’w mortl<|Micas | fin- G.'f'b’ Boshrm Goetirlooys |phous [netite | Ana= oy qrp cucr’\lic Feld~| Oli- |Pyrox- Py-
lonites ites | 1@ fe | ite 510, 0y ape, | Fome glass | 3Par | vine | ‘ene | rite
- Percent of Whole Soil -
05 [&pI
5-23 [Ap2
23-50 | B2l B
50-65 | B22
65-95 | B23
95-110] 11B24b
110-135 IIB25b
135-165 1IB26b
; ; Extractable |Carb=[0.5N NaOH
Depth Total Chemical Analysis iron - 6Cla. ongsfe Soluble
(em) $i0, | TiO, |Al,04[Fe,04 MO, MgO| CaO|NayO| KyO |P,0, 1. 0.1 Total | Fe FeZOBC:EC‘za 5i0, | A0,
e — —— Percent of Whole Soi — hnl
0-5 |Apl 11.0 |15.7
>-23 (Ap2 11.2 |16.0
23-50 [B21 11.5 [16.h _
50-65 B22 11.5 |16.b
65-95 (B23 10.9 [15.6
5.110| TTB24b 9.0 |12.9
110-135( IIB25b 6.8 | 9.7
135-165| 118260 5.3| 7.6
Extr, | Cation exch. <l kel
Deorh ébAh &Bla Extractable boses 5Bla | §um GC?d'}fy capacity ::_':?‘:A fﬁ: mrB:::ﬂon pH
apt +++| 5C1 [ 5C3[8C1a [8CIc
; 6N2a | 602a | éP2a | 6Q12a| of 5A1a axtr. [Af
(em) Ocrogr:,:;c ':'e::o- /N Ca | Mg [ Na K |bases | 4H2e NH,08e| Sum | SO4 |gG 1D |NHOA H,O | KCI
Pet. | Pgt, — Meq./100 g. Percent 1:5 | 155
0-5 [1.64 0.202] 8 9.1 |2.3 0.2)1.8 |9.4 11.6 0.8 0.1 81 6.0 9.2
5.23 [0.66 |0.115l 6 |0.8 |0.5 | 0.1]0.8 [2.2 8.9 4.3 [1.9 | 258 43| 3.6
L £23.50 |0.h0 0.103 5 3.0 11.7 0.2 10.5 5.k 1.7 2.4 |tr. 10 5.6 5.0
50-65 [0.41 | 0.099 & |3.0 |2.7 | 0.3]|0.2 |6.2 7.7 1.8 B0 5.7 5.9
65-95 [0.28 34 (3.1 | 0.5(|0.4 | 7.4 7.8 2.4 95 6.7| 6.0
95-110/ 0,18 3.3 1.0 1.501.3 (9.1 9.U 1.h 97 6.8 5.9
110-135|0.10 3.0 |2.6 2.1(1.5 | 9.2 8.8 0.7 10k 6.8 5.8
135-165/0.16 2.k |24 | 21|21 (8.0 8.5 0.9 6.6 | 5.7
§|§?°ﬁ$:ru&%qﬂ?h C’_ggéie Atterberg |imits Bulk density [Parti-|  Water content | Extensibility
Depth nd | Silt | Clay |msnts - cle o7
5= > 20 Plostic| LiquidPlastic| 1/3 Oven F'e.ld den— 1/3 i5
(em) (2-0-05)0(.00052)(<.002) Pt P limit Iimit | index| bar | dry | moist | Gip bar | bar |COLEf COLE
fe—Pct. of _2mm.—=] soil g/cc Pct. of whole soil |  em/em
0.5 - 0.95 | 2.87 31.0 [19.6
5-23 [30.3 35,6 | 34.1 - 1.11 |(2.91 30.1 |19.4
23-50 - .10 12.93 0.9 |19.8
50-65 [2b.3 [s2.7 | 33.9] - 1.18 [2.94 31.5 [19.1
65-95 - 1.23 [2.93 29.6 20.7
95-110 - 1.22 |2.92 31.8 [21.8
110-135 - 1.19 |2.50 33.9 |24.8
135.165 - 2.90 33.9 [25.k

_!/ Py umustially low base saturation of the AD? horizon resulted from the use of 30il amendments
‘n pineaprle culbure.
b/ 5.k kg of organic carbon per square meter Lo & depth of 1 meter.



HOLOMUA SILT LOAM
8$62Ha-5-1

Location: Island of Molokai, Maui County, Hawaii. Approximately 1.2 km (3/4 mile)
southeast of Holomua School in abandoned California Packing Corporation's pineapple
land. From gate just west (makal) of Homelani Cemetery, proceed .32 km (0.2 mile)
north on road in pasture; turn right and proceed .64 km (0.4 mile); turn left and
proceed .16 km (0.1 mile) along fence. The site iz 30 m (100 feet) north of the
fence., Date of sampling: 1962.

Description &y: 5. Nakamura. Collectors: §. Nakamura.

Claesification: Ustollic Camborthid, fine-losmy, kaclinitie, isohyperthawmic.

Vegetation: Ilima (8ida sp.), kiawe (Prosopisg ghilensis), klu (Agacia farneeiapa),
koa haole (Leucaena glauca), feather fingergrass (Chloris virgata), Natal redtop
{Tricholaena repens), uhaloa (Waltheria indica), and Hawailan pili (Heteropogon
contortus). Climate: Average annual precipitation is 38 to 50 cm (15-20 inches).
The mean annual temperature is 23.3° ¢ (74° F), the mean January temperature 21.7° C
(719 F), and the mean July temperature 25° C (77° F). Parent material: Volcanic
ash. ZTopography: Nearly level lower slopes. Elevation: 153 m (510 feet).
Drainage: Well drained; wmoderately rapid permeability; slow runoff, Soil moisture:
Moist.

Remarks: Textures are apparent fileld textures. Paired sample number $62Ha-5-2.

HORIZON DESCRIPTION

Apl 0 to 5 ¢m (0-2 inches), dark reddish browm (2.5YR 3/3) moist and dry eilt

LSL No. loam; weak very fine granular structure; soft, very friable, slightly sticky

17388 and slightly plastic; many roots; violent effervescence with hydrogen
peroxide; medium acid (pH 5.6); gradual smooth boundary.

AP?2 5 to 23 em (2-9 inches), dark reddish brown (2.5YR 3/5) silt loam, dark red

LSL No. (2.5YR 3/6) dry; weak medium and coarse subangular blocky structure

17389 breaking into weak very fime granulsr structure; slightly hard, very friable,

slightly sticky and slightly plastic; common roots; many interstitipl pores;
common black manganese stains; violent effervescence with hydrogen: peroxide;
medium acid (pH 5.8); clear wavy boundary. o

B2l 23 to 50 cm (9-20 inches), dark reddish brown (2.5YR 3/4) silt loam, dark
L3I, No. rad (2.5YR 3/6) dry; weak coarse prismatic structure bresking into weak
17390 medium and coarse subangular blocky structure; slightly hard, very friable,

slightly sticky and slightly plastic; common roots; many very fine and few
fine tubular pores; violent effervescence with hydrogen peroxide; neutral
(pH 6.6); gradual wavy boundary.

B22 50 to 65 cm (20-26 inches), dark reddish brown (2,.5YR 3/4) molst and dry
LSL No. silty clay loam; weak coarse prismatic breaking into moderate fine and
17391 medium subangular blocky structure; hard, friable, sticky and plastic;

common roots; many very fine and fine tubular pores; violent effervescence
with hydrogen peroxide; neutral (pH 6.7); clear smooth boundary.

B23 65 to 95 cm (26-38 inches), dark reddish browm (2.5YR 3/4) moist and dry
LSL No. silty clay loam; moderate very fine subangular blocky structure; hard,
17392 friable, sticky and plastic; few roots, most of which are along vertical

cleavage planes; many very fine pores, few glazed patches; many very fine
black concretions; initially gritty when rubbed; firm in place; slight

effervescence with hydrogen peroxide; neutral (pH 6.8); gradual wavy boundary.

s

I1B24b 95 to 110 em (38-44 inches), dark reddish brown (5YR 3/4) silty clay loam,
L3L No. yellowish red (5YR 4/6) dry; strong very fine subangular blocky structure;
17393 hard, friable, sticky and plastic; few roots; many very fine tubular pores;

few glazed patches; gritty feeling due to many hard earthy lumps that break
down on rubbing; firm in place; slight effervescence with hydrogen peroxide;
neutral (pH 6.8); gradual wavy boundary.

1IB25b 110 to 135 cm (44-54 inchea), dark brown (LOYR 3/3 and 7.5YR 3/2) silty
LSL No. clay loam, dark brown (7.5YR 4/4) dry; strong very fine subangular blocky
17394 structure; hard, friable, sticky and plastic; few roots; many very fine

tubular pores; few glazed patches; compact in place; initially gritty when
rubbed; neutral (pH 6.8); gradual wavy boundary.

IIB26hL 135 to 165 cm (5&-66'1nchea), very dark brown (LOYR 2/2) silty clay loam,
LSL No. dark grayish brown (10YR 4/2) dry; woderate and strong fine and medium
17395 subangular blocky structure; hard, friable, sticky and plastic; few roots,

most of which are along cleavage planes; wany very fine and fine tubular
pores; common thin patchy glaze; firm in place; initially gritty when
rubbed; neutral (pH 6.8).



SOIL FAMILY _ng_—muu,_‘_zmwmmg____

U8, DEPMWT ofF

AMIG-I-MI
80IL CONSERVATION SERVICE

* SOIL SERIES __Holomus gilty doam  SOILMNes, B62Hp-5-2 = (OCATION__Msui County, Hawadld
Lincoln Lab Nos. 17396 - 1ThOLl

Minerclogical Analysis
- - Amor-| Amor-| Mag-
Depth Allo= Mont Kao~ ibbe-(Boahvm Gosth : Vol-
Horlzon moril=|Micas| lin= phous |phous [netite | Ana= ic|Fald- ou_ vou=| Py=
(em) phane 00 - iteg | 1o | e | ite $I0, 41,04 orc. | to Quor ‘;"'l:: spar | vine Pym. rlte
-t Percent of Wh_ﬂ [] Soll
0-30 | Ap 0[50 3 20 10 ]
30-58 g 10 |50 4 20 10 L
RE3h1 5[50 7 20 15 |8
80-108 [IR32 2 50 3 20 10 | ]
508163 [Th01 1 50 |2 | __ I1s 18 | 8 _ _
t B [0.5N NoOR,
bepth _ Total Chamical Analysis l*'-"?“zgl; oné'h 0 5So|Nbul . H
‘ CO
(em) $i0, noz .AI2°3F’2°3 MnQ,) MgO | CaQ Nozo KZO P205 L.O.1) Total | Fe F0203C°' 3 5102| Alz(:t3
. 6Elb
— Percent of Whele Sol
0-30 | Ap ZTe B[ 3,2 30,1 [21.9[0.30]0,73[0.06(|0,15[0.66[0.37[12,7 [200.0]21sC 1640 116
30.58 | B2l |2643| 5.3(30,1]23,4(0.27(0.68|0,06|0. 140 61(0.32(12,9|200.1|11.8 lh?. 3.03)8 .14
- 3,
T LIB3bl 233 5,7(30.2(|26.2|0414]|0.59]0.04(0,15/0.,26/0.35[13,1][100.0[11 Jo 48
80108 [IIBT0@ | 23+9| 644|30.1124.3(0.13(0,63/0,04]/0,15/0.17]|0.35(13,1 99.3“-0 I’o? 12.4313. 8
108161 [TTAAMR (2641 644 (28.,9)24.6/0.18/0,79(C.06/0,11(0,10/0,29[12,8 9.0 12.9 S.1404.2
SAJa | 4B1a Extractable bates 5Bla | gym n%’i‘:llity c%ﬁ:gc.'l:;h 140 fol nh“h pH 7
Depth 6Lz, | extr. |
6N2a | 6020 | 6P2a | 6Q2a| of 5ATa extt, | A 5CT| 5C3 [8C1e |8C1e
(em) c::-:::.c Nlr;o— /N gﬂ Na | K |boses | 4120 i OAd Sum | SO, | 4G 1p[Mone H,O | KCI
| PC'. g:'. Moq. 100 E o Par: ant l:’ hs
0-30 0.90[0.,13] 7 4eh | 1.2(0.30[1.10] 7.0 M 1 0.2 50 [ BE ]
30.58 0,70(0,11 | & 2.0 ( 2.1 (0,20 (0,90 5.2 10.9 0.7 48 "o S%e
- 0.500.08| 6 1.9 | 1.9 D.N0 10,70 b.9 10,2 1.1 48 74 | 6.1
10 o.mo. 06| & 1.9 | 1.8 [1.00 0,90 | 5.4 7.2 1.3 78 | 5.9
80-108| 0,534 2.2 | 1e6(1.5%0 (1,20 6.5 11.1 0.9 58 0 | 5,0
08-163| 0,414 262 | loed [2.00 (1420 | 6.8 9.6 0.6 T3 B | %8
Deoth rglii'u:"gﬁr"&‘-m';qﬂ?“ ?Qg':-' Atterberg limits Bulk density Pc:rlfal- Water content Exfensll;alllty
p Sand | 5ilt | Clay |ments Ov: i 40
5= »>2mm Plastic|Liquid Plastic /3 en | Fiald | go,_ '/3 15 -
(Gm) (2_0‘05) «')002) (CDOZ) evcg°.f Timit I?mh index bar dl'y moist sity bar OLEF| COLE
P, —=  s0il 9/cc [TTH F_h il cm/ em
. IOy TES SRS
30-58 - 1.06 |2.96 30.7 | 9. 5
58-70 - L1.2% 13,00 3 | 20.7
7080 - 1.25 [3.00 29.0 [ 21.%
80-108 - .1.21 |3.05 29.9 | 23.)
108-163 - '1.19 [3.08 29.8 | 22.4

o 1.5nuwummq;nmuauyn«1m.
Assumed %o be older than Kolascens age.



HOLOMUA SILT LOAM
S62Ha-5-2

Location: Island of Molokai, Maui County, Hawaii. Approximately 2.4 km (1.5 miles)
southeast of Molokai A{rport, From junction 47 near Holomua School proceed west
8.8 km (5.5 miles) on Highway 46; turn left through Hawaiian Homes Commission gate
and proceed 1,9 km (1.2 miles) on road leading toward Palaauw; turn left just before
Molokai Ranch boundary gate and proceed 1,3 km (0.8 mile) along the fence. The
pit is perpendicular to the fence at a point .32 km (0.2 miles) from the fence.

Date of gampling: 1962.

Degscription pv: 8. Nakamura. Collectors: 5. Nakamura.
Classification: Ustollic Camborthid, fine-loamy, kaolimitic, ischyperthermic.

Vegetation:
plligrass

Kiawe (Prosopis chilensis), ilima (Sida sp.), uhaloa (Waltheria indica),
(Heteropogon contortus), Natal redtop (Iricholaena repens), and Flora's

paint brush (Emilia sanchifolia). Climate: Average annual precigitation is 38 to

50 e¢m (15-20 inches). The mean annual temperature is 23.3° C (74

F), the mean

January temperature 21,7° ¢ (71° F), and the mean July temperature 25° C (77° F).
Parent gaterxial: Volcanic ash. Topography: Gently sloping lower slopes.

Elevation:

81l m (270 feet). Drainage: Well drained; moderately rapid permeability;

slow runoff, Soil moisture: Moist.
Remarks: Textures are apparent fleld textures. Paired sample number 862Ha-5-1.
Colors are for moist soil,

HORIZON DESCRIPTION

Ap 0 to 30 em (0-12 inches), dark reddish brown (2.5YR 3/5) moist and dry silt

LSL No. loam; weak fine and medium subangular blocky structure breaking into weak

17396 very fine granular structure; upper 5 mm (% inch) has a weak medium platy
structure; very friable, slightly sticky, slightly plastic; many roots; many
very fine tubular pores; strong effervescence with hydrogen peroxide; clear
wavy boundary.

B21 30 to 58 ecm (12-23 inches), dark reddish brown (2.5YR 3/5) moist and dry

LSL No. ailt loam; weak coarse prismatic breaking into weak medium and coarse sub-

17397 angular blocky structure with pockets of weak very fine granular structure;
soft, very friable, slightly sticky, slightly plastic; many roots; many
very fine and fine and few medium tubular pores; strong effervescence with
hydrogen peroxide; clear smooth boundary.

B22 58 to 70 em (23-28 inches), dark reddish brown (2.5YR 3/4) silty clay loam;

LSL No. weak coarse prismatic structure breaking into moderate fine and medium

17398 subangular blocky structure; friable, sticky, plastic; common roots; many
very fine and common medium tubular pores; slight effervescence with hydro-
gen peroxide; few thin patchy glaze; clear smooth boundary.

IIB3vi 70 to 80 cm (28-32 inches), dark reddish brown (5YR 3/3) silty clay loam;
LSL No. moderate fine and medium subangular blocky structure; friable, sticky,
17399 plastic; few roots, most of which are in cleavage planes; many very fine,

fine and medium tubular pores; few thin patchy glaze; firm in place; slight
effervescence with hydrogen peroxide; gritty feeling due to many hard earthy
lumps; gradual wavy boundary.

IIB3p2 80 to 108 cm (32-43 inches), very dark brown (10YR 2/2) silty clay loam;

LSL No. moderate and some strong fine and medium subangular blocky structure;

17400 friable, sticky, plastic; few roots, most of which are in cleavage planes;
many very finme, fine and common medium tubular pores; common brown material
less than 1 mm that looks like sand grains; common thin patchy glaze; com-
pact in place; few saprolite; gradual smooth boundary.

ITB3b3 108 to 163 cm (43-65 inches), very dark brown (1OYR 2/2) silty clay loam;
LSL No. moderate fine and medium subangular blocky structure; friable, sticky,
17401 plastic; few roots, most of which are in cleavage planes; many very fine and

fine and common medium tubular pores; common brown material less than 1 mm
that looks like sand grains; few thin patchy glaze; not as compact as the
above horizon; few saprolite.



SOIL FAMILY __ Ustollic Camborthid, fine, kaolinitic, isohyperthemmic _ e or r SRICLL TURE

SOIL SERIES Eva #ilty clay losm (texadjunct) SOIL Nos._863Ha-7-1 LOCATION __ Honolulu County, Hawaii
Lindoln lab Nos. 18800 « 18803

_ L , Minerdlogical Analysis
_ [Mont- Kao= |1y .l Amor-| Amor-| Mag- Vol- | _
Ez::‘r)h Horizon AI-I:LOne moril=| Micas| fin- ::’bs Bc:hm G.Wm phous (Phous [netite | Ana= oy, m‘:ﬁc Feld-( Oli~ [Pyrox- Py-
P lonites ites | '™® ite | ife Si(:)2 A|203 ate, | fose glass | T vine | ‘ene | rite
. - - Parcent of Whole Soil =
0-10 P
20-48 | B2l
48-73 | B22
73 IIR . ]
X X Extractable [Carb- [0.5N NaOH
Depth B Total Chemical Analysis iron 6CTa |onate Soluble
. CaCi,| c:
(em) 510, TiO2 A|203 Fezo:3 MnOz MgQ| CaO N020 KZO P205 L.O.1|Total | Fe Fe203 :E]bs 5|02 Ab(l3
- Percent of Whole Soi >
0-20| Ap 7.2 10.3
20-48 | B21 8.5] 1l2.2
48-73 | B22 7,6110.9
73 IIR
6Ala | 6Bl1a Extractable bases 5Blo | §.m uc’f&'};y C?;ﬁ;gc?,‘;h NH 0A: | KCI P""' pH
Depth Ly 6Loa | extr. gc ula 5Ig1‘3
(em) |Organic|Nitros C/N 6MN2a | 602a | 6P2a | 6Q32a| ©f 6H2 5Aa axtr. | AT sC1 8Cla |8Cle
carbon | gen Ca | Mg | Na K | bases 9 NH,40Ac| Sum 50, | 4G 1D |MoA H,O | KCI
Pct, Pct. = Meq./100 g. *—| Percent 1:5 1:5
0-20 | 1.30 p.162 9 9.2 | 8.3| 0.8 1.0 | 19.3 20.6 0.2 9% 7.6 | 6.4
20-48 | 0.45 p.096 5 6,6 | 6.3 0.8 0.2]13.%9 14.1 0.4 98 7.4 | 6.1
48-73 | 0,42 p.088 3 7,4 )| 6,5| 0.8 0.,2] 14,9 15,0 0.6 99 7.3 6.1
73
Deoth Sizfuﬁa%:rua:ml;vaxfile Cffggr;e Atterberg limits Bulk density Pc::rltei- Water content | Extensibility
ep Sand | Silt | CiI ments . 4D1
(em) Ol.5- & >2t"'"'f Plastic| Liquid Plastic 1/3 [Oven F'e"d den| Fie1a] 1/3 15
(2-0-05)]0.002)}c.002)[RG!-Pf [ Timit | limit | index| bar | dry |moist | i | motst| bar | bor \COLEf| COLE
[—Pct. of 2#}.—5 soil g/cc Pct. of whole soil cm/em
0-20 - 1.26] 2,83 | 33,1 23.0
20-48 | - 1.16( 2,85 |37.6 23,5
48-73 - 1.182.87 [36.6 22,7
73 -
_5

&/ 6.5 kg of organic carben per square meter to o depth of 1 meter.
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EWA STLTY CLAY LOAM (taxadjunct) 1/
S63Ha-7 -1

Location: 1Island of Oahu, Honolulu County, Hawail., Samples were taken from a pit on
Ewa Plantation Company, field number 76, east of Federal highway number 760, 25 m
(80 feet) north of the irrigation pump. Date of gampling: May 23, 1963.

Description by: E. Hill. Collectors: J. DeMent, J. M. Williams, and E. Hill.

Clasgification: Ustollic Camborthid, fine, kaolinitic, isohyperthermic,

Vegetation: Irrigated sugarcene. Climste: The mean annual temperature is
23.3° ¢ (T4® F), The aversge snnual precipitation is 53 cm (21 inches).

Parent material: Alluvium weathered from basic igneous rock.

Topography: Nearly level coastal plain. 1 percent slope, flat. Relief normal.
Elevation: Approximately 10.5 m (35 feet). Drainage: Well drained. Moderate
permeability. Slow runoff. $oil moisture: Moist in all horizons. Irrigated 1
week prior to sampling.

Remarks: Textures are apparent field textures. The depth to coral is exceedingly
variable. The pit described was about 1.8 m (6 feet) long. The depth to coral varied
from 25 to 100 cm (10-40 inches). Deep cultivation 25 to 45 cm (10-18 inches) has
destroyed the B22 horizon if the solum is less than 48 cm (19 inches) deep. If the
solum is thicker than 48 cm (19 inches), the B22 horizon is always present. The
coral 1s massive and wavy with a karst surface. There is no visual evidence of the
soil being formed from the underlying coral. Coral fragments 2.5 to 25 cm (1-10
inches) are scattered over the area, resulting in a patchy appearance. Paired
sample number $63Ha-7-2.

HORTIZON DESCRIPTION

Ap 0 to 20 cm (0-8 inches), dark reddish brown (5YR 3/3) silty clay loam, dark
LSL No., reddish brown (5YR 3/4) dry; moderate fine and medium subangular blocky
18800 structure; hard, firm, sticky and plastic; few fine, medium and coarse

roots; few fine tubular pores; compacted by recent cultivation; affected

by mill waste from hydroseparator; about 1 percent coral fragments and sand
grains; some mixing of horizon below by cultivation; moderate effervescence
with hydrochloric acid ‘on coral fragments and sand grains but none on soil

mass; abrupt smooth boundary.

B21 20 to 48 cm (8-19 inches), dark reddish brown (2.5YR 3/5) silty clay loam,
LSL No. dark red (2.5YR 3/6) dry; weak coarse subangular breaking to weak fine and
18801 medium subangular blocky structure; slightly hard, friable, slightly sticky

and plastic; common fine and medium roots; common very fine, fine and medium
tubular pores; common worm casts and holes coated with organic stains; no
coral fragments or coral sand gralns present; no effervescence with dilute
hydrochloric acid; moderate effervescence with 3 percent hydrogen peroxide;
abrupt broken boundary.

B22 48 to 73 em (19-29 inches), dark reddish brown (2.5YR 3/5) silty clay loam,
LSL No. dark red (2.5YR 3/6) dry; moderate fine and medium subangular blocky
18802 structure; slightly hard, friable, slightly sticky and plastic; few fine

roots; many very fine and medium tubular pores, many are coated with dark
organic stains; thin, continuous glaze that appears as clay films on ped
surface; more compact in place than horizon above; few thin, weakly grooved
slickensides oriented at 10 degrees from the horizontal; no coral fragments
or sand grains present; no effervescence with dilute hydrochloric acid;
slight effervescence with 3 percent hydrogen peroxide.

IIR 73 cm (29 inches), coral.
LSL No,
18803

1/ The Ewa series is classified in the fine, kaolinitic, isohyperthermic family of
Torroxic Haplustolls, and is defined as being more tham 100 cm to coral, The soil
represented by this pedon is not extensive enough to be recognized as a separate
soil series,



SOIL FAMILY ¢ . fine, lholimitds. s it ey

SOIL SERIES Hve silky alay leam (fared hagh) SOIL MNos, _ 863a-7-2 LOCATION _Bonolulu County, Hawaii
Lincoln Lab Nog. 18804 - 18807

Mineralogical Anolysis
_Mont- Kaos [ . . | Amor] Amer-| Mag- Vol= 1
3:5:)" Horizon AILI:“ moril-|Micas| lin- G."bb‘ B“r':" G.c;:ﬂ“ phous |phous [netite | Ana= oy o cqonic Feld-| Oli~ |Pyrox-{ Py=
P lonites ites | '® ! ! §i0, M_203 orc. | Tose glass| PaF | vine | ‘ene | rite
517 . Percent of Whole Soil
Ap 2 15 10 L
17-45 | B2l 5 |70 2 15 I 5 4
"g-TB bee 5 T0 1 15 1 s 4
p 3 b} rb- [0.5N
Dopth Total Chemical Analysis E:g;—o °'2c,1°¢, %éste 0 ESoICJI:::ISﬁ
. . CaCO,| ¢:
(cm) Sn()2 T|02 AI203 Fe203 MnO2 MgQ| CaQ Nu20 K20 IPZOS L.O.1.Total | Fe F3203 a : 3 SnO2 Alzth
* Parcent of Whole Soil - >
0-17 | Ap 31,4 | 3.4 127.1 (19,3 (0.33 [1.20[0.80 [0.27 (047 (0,79 14,9 [100.0] -7 [13.9] - 8. 09 [ & 99
17-45 | B2 31.9) 3.4 29.3 |19,2|0,28(1s19|Calt (0,23 (0.38 [0.6% [13.3 |100,0/10.2 [L4.6 8,6818.11
45.73 | moo  |32.1 | 3.3 30.2 (19,0 [0.2410,91[C. 270,21 |0.36 (0,59 13.1 |100,310.5 15.0 Todeh (b ottt
73 IIR
Extr. | Cation exch “Bose
Deoth 6:/10 6B%e Extractoble bases 5Bla | Sym beidity M'NC;LNZE;’:‘ :ﬁ:_ m:f'“mon pH
*p #+[ 5C1T| 5C3[8C1a [8CIe
i 6N2a | 6020 | 6P20 | 6Q2a| of 5A1a extr. | Af a
(em) c::_:z:‘c ':'.:o- N Ca | Mg | Na K | bases | 520 nr0Ac Sum | SO4 |50 D |MHa0Re H,0 KCl
‘Pet, | Pet, = Megq./100 g - = Percent 15 |15
0-17 | 2+0010.20[IC [17.9 | 9+7 [L+00 [0.40 [29.0 4. 8 0.2 |17 T 6.8
17-45 Q.84 (0,131 & 848 | 740 0.80 D10 |16.7 16,0 0.2 104 Ta% ' 6.2
45.73 0,66 10,10 7 Ba6 ' Tal (0,80 0,10 16,6 16.3 0.3 102 Tah 6,0
73
Size class and parficie(Coarse Atterberg {imit Bulk density Parti- Water content | Extensibility
Deoth diameter (mm) 3A1 rug'- e d cle BT
P Sand ments .
(em) " (8'_'5'- g >5"““ Plastic|Liquid Plastic 1/3 [Oven F"_'d den-| Fleld 1/3 15
(2_0_05)0'002) kmz) eﬁ:‘;f: Timit limit | index bar dry moist sity moist| bar bar |COLEf| COLE
pe—DPet, of 2mm,—a soi 9/ce Pct. of whole soil | _cm/cm
0-17 - 1.33 [2.8F 30,k 23.3
17-h5 - 1.27 |2.84 | 33.5 23.5
45.73 - _ 1.23 |2.84 | 33.8 23.8
73

8/ 9.8 xg of erganic carbem per square Eater 46 & depth of 1 meter.



EWA SILTY CLAY LOAM (taxadjunet) 1/
T §63Ha-7-2

Location: Island of Oahu, Honolulu County, Hawail., Samples were taken from a pit on
the Ewa Plantation Company, field number 79.1, 30 m (100 feet) south of Highway 764
and 30 m (100 feet) east of a new plantation access road. Date of sampling: May 23,
1963.

Description by: E. Hill Collectors: J. DeMent, J. M, Williama, and E. Hill.

Classification: ystollic Camborthid, fine, kaolinitic, isohyperthemmic.

Vegetation: Irrigated sugarcane, Climate: The average annual precipitation is 53 cm
(21 inches). The mean annual temperature is 23.3° C (74° F), the mean January
temperature is 21.7° C (71° F), and the mean July temperature is 25.6° C (78° F).
Pgrent material: Alluvium weathered from basic igneous rock. Topography: Nearly
level coastal plain; 1 percent slope, flat; relief normal. Elevation: 10.5 m (35
feet)., Drainage: Well drained; moderate permeability; slow runoff. Soil moisture:
Moist.

Remarks: The depth to coral is exceedingly variable, Textures are apparent field
textures. Paired sample number S63Ha~-7-1.

HORIZON DESCRIPTION

Ap 0 to 17 em (0-7 inches), dark reddish brown (SYR 3/3) silty clay loam, dark
LSL No, reddish brown (5YR 3/4) dry; moderate fine and medium subangular blocky
18804 structure; very hard, firm, sticky and plastic; few fine, medium and coarse

roots; few fine interstitial pores resulting from recent cultivation while
wet; about 2 percent coral sand and fragments; slight mixing of B2l horizon;
moderate effervescence with dilute hydrochloric acid on sand grains and
fragments, none on soll material; abrupt amooth boundary.

B21 17 to 45 em (7-18 inches), dark reddish brown (2.5YR 3/5) silty clay loam,
LSL No. dark reddish brown (2.5YR 3/6) dry; weak coarse subangular breaking to weak
18805 fine and medium subangular blocky structure; slightly hard, friable, sticky

and plastic; common fine and medium roots; many very fine, fine and medium
tubular pores; common worm holes and casts coated with organic stains; no
coral sand or fragments present; no effervescence with hydrochloric acid;
moderate effervescence with hydrogen peroxide; abrupt smooth boundary.

B22 45 to 73 cm (18-29 inches), dark reddish brown (2.5YR 3/5) silty clay loam,
LSL No. dark red (2.5YR 3/6) dry; moderate fine and medium subangular blocky
18806 structure; slightly hard, friable, sticky and plastic; many very fine, fine

and few medium tubular pores, many are coated with organic stains; thin,
continuous glaze that appears as clay films on ped surfaces; more compact
in place than B21 horizon; no coral fragments or sand grains present; no
effervescence with dilute hydrochloric acid; slight to moderate efferves-
cence with 3 percent hydrogen peroxide,

LIR 73 em (29 inches), coral--karst surface with pockets to 100 cm (40 inches).
LSL No.
18807

1/ The Eva series is classified in the fine, kaolinitic, isohyperthermic family of
Torroxic Haplustollas, and is defined as being more than 100 em to coral. The soil
represented by this pedon is not extensive enough to be recognized as a separate
soll series.



SOIL FAMILY Tropie Fluvaswst, very fine. e, nonacid, iee S o ComSErvAT o SERVICE
SOIL $ERIES __Hanaled silty clay  SO|L Nos, S62Ha-2-1 LOCATION __ Ksuai County, Hawaii

Lincoln Leb Nos. 17267 ~ 17272

Mineralogical Analysis
_ Mont= Kao- |3ihbs. Amor-| Amor-| Mag- Vol -~
D(::r)l.' Horizon' Allx;l:one moril- Micas| lin- G;:’.bs Boie':m Gg:fh phous phous natite [ Ana= o ol onie (Feld=| Oli- |Pyrox-{ Py~
P lonites| ites 5l02 A!2O3 ote. | 1o5¢ glass spar | vine | ‘ene | tite
ree— — Percent bf Whole Soil
0-15 | Ap ZX 2 15 | 2 10 I L
15-25 Alg N 2 | 25 2 10 10 5
25-%3 Alg il 1 4 335 1 10 {% 5
33-45 | B21g X 2 5 3 10 5
L5.65 Beeg 1x 1 30 5 1§ 10 5
65-%0 | ¢ ix | 1 |20 | 3 15 15 | s
. . E - (0. M
- Total Chemical Analysis ;,’f,'ﬁ’c'zge, %é?e 0 55'\;]“':"?“
P
s . CaC0.,| ¢:
(em) 5102 'I'|O2 A|203 Fezoa MnO2 MgO| CaO Nu20 K20 P205 L.O.1.|Total | Fe Flizo3 :E]ba Sl02 Al203
= Percent of Whole Soi =
0-15 | Ap 36, 6 B[20.9 1744|0411 [3,22[1.69]|0.62[0.15(0.67]14.3]|100.2] 6.2] 8.9 11.52/7.63
15-25 | Alg 3643 4eT| 2147 17.,4|0.10|3.14|2.26/0.62|0,15%5(0.50(13.3[200.2 6,2 8.9 L1.33(8.40
25-33 | Alg | 37.2] 4.5[22.1 17.5[0.13|3.09]|2,30]/0.58{0.10]0,52|12,7/200.7] 6.4 9.3 R2.11]8.43
3345 | B21g | 35.0( 4.5[22.9 19.7[0.11(2,67[1.84|0.57|0.14(0,52[12.3[200.3] 8.0 (11.4 11. 52| 8,90
565 | Beeg | 34.0( 4.6[22.4 21.5[0.10]3.20| 1.61[0.57[ 0, 09|0.55|11.7[200.3|10.7 [15.3 LO.B&| 8.53
65.90 | ¢ 33.3| 4.3|21.8 23,3(0.12|2.88|1,74[/0.,58{0.,10/0.60|1),4/200.1] 9,4 [13,7 10. 50( 7. 78
i i ] Extr. | Cati h
Deoth éAz] éBla Extractable bases 5Bla Sum C?dr“'y %J;:f; NH,OAc f,gl ﬂhi:ﬁgn pH
ept | 5C1| 5C3|8C1la [8CIc
6N2a | 6020 | 6P2a | 6Q2a| of 5A1a axtr. [ Af
(em) C:;grﬂbzlc Nh;o— N Co | Mg MNa K | bases 6H2a NH,0Acl Sum 504 4G 1D |NHaae H20 KCl
Pct, et ———— Meq./ 10 g. »| Percent 1:5 | 1:5
0-15 2.30[0,24[10 [12.5 [14.4 | 0.6 | 0.2 [27.T 33.9 - Jo.2 [ B2 4.8 3.9
15-25 1.96(0. 17|12 132.9 [16.0 | 0.5 | 0.1 (29.5 34,7 - |o.a | 85 5.3 4.1
25433 lett6|0,43121 12,2 16,6 0,5 | +p, |28.2 30.7 - ge 5.5 | 5,2
33-45 0.84|0.10( 8 (12,6 [17.2 | 1.0 | 0.1 [30.9 35.7 - 86 6.6 5,3
145-65 0.5410.,07| 8 |12.5 |17.0| 3.0 | 0.1 |30.6 39.9 - I 6.7 | 5.2
65.90 42040 12,3 (17,21 1.0 | 0.1 |30.6 38.0 - & 6ub | 4.9
i, Siﬁ? ;i.‘?ﬁf&‘.!mﬁ"iﬁh %»:Qr:_e Atterberg limits Bulk density Pc::rlfei— Water content Exfe:[s)il]:ilify
p Sa ilt | Clay |ments
(em) " g | oy > 2mm PlasticlLiquid Plastic| 1/3 |Oven | Fleld | gor,_ Y3 | 15 L6 COLE
(2-0.05){0.062)1.002)[BSF-0f [ Timit | limit [index| bor | dry |moist | 5y bar | bor |CO
w—Pct, of 2mm.—w| soil g/cc Pet. of whole soil cm/cm |
Q.15 - Q.75 |2.82 63.5 [43.8
15-25 T 0.9h (2.83 62,8 (.2
25233 T 1.01 |2.88 57.h [ 39.5
33-45 T 0.91 [2.98 63.3 [42.8
b5-65 - 0.81 |2.97 70.1 [ 47.7
65-90 | 0.81 [3.03 67.8

a/ 8.3 kg of organic carbon per square meter to & dspth of 1 meber.
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HANALEI SILTY CLAY
562Ha-2-1

Location: Island of Kauai, Kauai County, Hawaii; 2.4 km (1% miles) east of Hanalei,
Kauai, turn south at bridge that crosses Hanalei River and proceed ,38 km (.26 mile),
then turn west .16 km (.14 mile). Sample site is located in an abandoned taro
patch. Date of gampling: 1962.

Description ty: Donald E, Foote. Collectors: Donald E. Foote.

Classification: Tropic Fluvaquent, very fine, oxidic, nonacid, ischyperthemmic.

Vegetation: Abandoned taro patch, native vegetation is Californiagrass
(Panicum purpurascenms), sensitive plant (Mimosa pudica), honohono (Commelina
diffusa), and Java plum (Eugenia cumini). Climate: Average annual
precipitation is, 250 to 313 cm (100-125 inches). The mean annual tem~
perature 1s 23.3° C (74° F), the mean January temperature is 21,10 ¢ (70° F),
and the mean July temperature 25.6° C (78° F). Parent material: Recent alluvium
from high rainfall area weathered from basic igneous rock, Topography: Flood plains
of Hanalei River. Elevation: 6 m (20 feet). Drainage: Poorly drained; moderate
permeability; slow runoff. Soil material: Moist.

Remarks: Textures are apparent field textures. Colors are for moist soll. Paired
sample number S62Ha~2-6.

HORIZON DESCRIPTION

Ap 0 to 15 cm (0-6 inches), dark gray (lOYR 4/1) silty clay, common distinct
LSL No. dark brown (7.5YR 4/4), red (2.5YR 5/6) and dark reddish brown (5YR 3/4)
17267 mottles; weak coarse and medium granular structure; very hard, friable,

sticky, plastic; many fine and medium roots; many fine and medium pores;
very strongly acid (pH 4.8); abrupt wavy boundary.

Alg 15 to 25 em (6-10 inches), very dark gray (1OYR 3/1) silty clay, many
LSL No. distinct dark reddish brown (5YR 3/4), yellowish brown (5YR 3/4), yellowish
17268 red (5YR 4/6), dark brown (7.5YR 4/4) and dark grayish brown (LOYR 4/2)

mottles; weak coarse prismatic structure; very hard, firm, sticky, plastic;
many fine and medium roots; common fine and medium pores; strongly acid
(pH 5.2); gradual smooth boundary.

Alg 25 to 33 em (10-13 inches), mixed very dark gray (LOYR 3/1) and dark gray
LS1, No. (10YR 4/1) silty clay, many distinct yellowish red (5YR 4/6) and dark
17269 reddish brown (2,5YR 3/4) mottles; weak coarse prismatic structure; very

hard, firm, sticky, plastic; common medium and fine roots; many fine and
medium pores; slightly acid (pH 6.5); gradual smooth boundary.

B2lg 33 to 45 cm (13-18 inches), mixed dark gray (l1OYR 4/1) and dark graylsh brown
LSL No. (10YR 4/2) silty clay loam; many distinct strong brown (7.5YR 5/6) and dark
17270 red (2.5YR 3/6) mottles; structureless, massive, and a few pockets of weak

medium angular blocky structure; hard, firm, sticky, plastic; few medium and .
fine roots; many fine and medium pores; neutral (pH 6.6); gradual smooth boundary.

B22g 45 to 65 cm (18-26 inches), dark grayish brown (10YR 4/2) silty clay loam,
LSL No. many distinct dark red (2.5YR 3/6) and strong brown (7.5YR 5/6) mottles;
17271 weak coarse prismatic structure breaking to weak fine and medium angular

blocky structure; slightly hard, firm, sticky, plastic; few medium and fine
roots; many fine and medium pores; neutral (pH 6.7); gradual smooth boundary.

c 65 to 90 cm (26-36 inches), dark grayish brown (LOYR 4/2) silty clay loam,
LSL No. common distinct strong brown (7.5YR 5/6), dark red (2.5YR 3/6) and red
17272 (2,5YR 4/6) mottles; styuctureless, massive; slightly hard, friable, sticky,

plastic; few medium roots; many fine and medium tubular pores; slightly acid
(pH 6.4).



SOIL FAMILY __Tynis Dystrandewt, wedial, isemesic

Apakuie very fine sandy

U.S. DEPARTMENT OF AGNICALTUNE

SOIL CONSERVATION SERVICE

SOIL SERIES ___Loem (taxadjunot) SOIL Nea, S658-1-14 LOCATION _Eawall County, Hawali
- _ Riverside Lab Nos. 6514 - 6518
| Mineralogical Analysis
_ Mont- Koo |mspe. | Amor-| Amor-| Mag- Vol-
t%:;')h Horizon :,:L:. moril=|Micas| lin- ;:’:’ Boof:m- Gf::'h' phous [Phous |netite | Ana= uartz| canic | Feld-| Oli= |Pyrox-{ Py-
lonites ites ! ! 5602 A|203 otc, | 1o glass| ¥ vine | ‘ene | rite
B o Percent of Whole Soil
0-5 ALl x 10 3 10 5 5| 1x 3| ix
520 |Al2 | 3X 10 18 s ] \) a 1x
20238 |Al3 | X, 10 1 1c 5 kL T ax| 1x
875 [C1 3% 10 10 15| 8| T 2% | 1x
T75-125+| C2 ax 10 5 15 S 1 2X 1x
- 1 - 0.5N NaOH
- Total Chemical Analysis g:;{‘—“'gézeu %é?, 0 SSolyt::l?H
p
. " CaCO,| ¢4
(em) SIOz T|O2 A|203 Fean Mn(')2 MgO| CaO Nq20 KZO P205 L.O.1|Total | Fe FegO3 °E 3 SlO2 Alzoa
- Percent of Whole Soi =
0-5 All 268 3,5|18.3[12.,5]|0.39[2.,09[3.10(1.55/0.56[2.14]29,1[1000] Sud| 7.7 8,36 [4.65
5-20 | A2 25.6( 3.8|24¢5(17+3(0,49|1,.89(3.,09(1.85(0.58[1.35|20.9 100M( 8.3 (11.9 b, 40 (T.47
- Al3 26,0 | 4.4122.8116,6/0,3%|4.19(2, 83|12, 61N.56(1.10/20.1 100.5]| 6.2 B.9 6463 |8.24
|35-i% €1 32,1 3,7[23.5[16.2]0.29(5.52[3.78]|2.25(0.57|0.74[12.8[100 A4 5.0 7.1 5. 79 |T. 52
[T5-125+| C2 37.4| 3,7(22.8|13.5|0.26(5.91 (5,28 (3,05|0.80(0,86| 7.0 1006 | 3.7| 5.3 4,05 (5,53
'Extr, |Cati h <
Doy | Al | 6010 Extrocioble bates 581 | Sum petdin| ~copacty || KS! | onomtion pH
ep! £ 5A1 +++[ 5C1[ 5C3[8C1a [8Clc
ie| Nt 6N2g| 6020 | 6P2a | 6Q12a| © a extr. [A]
(em) Oc:grub::‘c :o- N Ca | Mg | Na K | bases | #H2® e0ncl Sum | 5O, |46 1D (M| Bum H,0 KCI
Pet. %act. - Meq./100 g. + Parcent 5 | 5
0-5 14.22(1.CH |14 21s 6| 3.6|0,10|1.80(27.1 51.2 0.1 53.0 6.7 | 5.8
5-20 b.48 10,5612 11:.9| 2.2|0.,20|0.50|14.8 19,0 - 38,0 6.3 5.5
%-33 5,48'0.41 (13 115 | 140,20 10,4013, 37,2 - 36.0 Gots| 546
~T5 3,17{0.24(13 8.8 1.0(0.20(0.40(10.4 25.3 - 41.0 Gats| 5.7
[5-125¢ | 1.4%{0.10 |14 3.9 044(0.20(0.40| 4.9 13.4 - 36.0 6.6 | 5.6
[Size class and particle [Coarse . . R a1s
diemeter {mm 3A) | frag- Atterberg limits Bulk density Purlh-- Woater content Extensibility
Depth [TSand [ Silt | Clay |mgnts " cle 4D1
{em) " (glg- v >§'mn} Plastic|Liquid Plastic 1/3 |Oven Field | jap_ %zr V3 | 15 c
(2-0.05)|0,002)|.002) F\:\fhéf’e Timit | limit | index| bar | dry |moist sity | %7 bor | bar |COLEff COLE
= Pct, of 2mm.—wl s0il g/¢¢ Pet. of whola soil | cm/cm
0-5 2.507 3,29
5-20 2. 734 h6.87
20.38 180 L6.95
3875 2.827 L)..21
75-125+ 2.912 23.98

a/ 3.1 W ¢f organic oAYBOR PET BQUATE Beter to & dapth of 1 meter.
M Air dry saples,
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APAKUIE VERY FINE SANDY LOAM (taxadjunct) %/
S65Ha-1-14

Location: Island of Hawaii, Hawail County, Hawail. Umikoa Quadrangle - 19%54'45" north
latitude and 155°23'30" east longitude. Pit located about 1.9 km (1.5 miles) north
of Puu Kihe on Kukalau Ranch. Date of sampling: April 9, 1965.

Description by: H. Sato Collectors: K. Flach, H. Sato, and R. Smythe.

Classification: Typic Dystrandept, medial, isomesic.

Vegetation: Mamani-grass cover, natural vegetation is mamani (Sophora chrysophylla),
sweet vernal (Anthoxanthum odoratum), heu pueo (Trisetum glomeratum),
plantain (Plantage lanceolata). Climate: Average annual precipitation is 50 to
75 cm (20-30 inches). The mean annual temperature is 13° C (55° F). Parent
material: Volcanic ash. Topography: Windward high slopes of Mauna Kea.
Slope gradient 10 percent; convex slope; north aspect. Elevation: 2,070 m (6,900 feet).
Drainage: Well drained; rapid permeability; slow runoff. Soll moisture: Moist.

Remarks: Textures are apparent field textures. Stones cover about 10 percent of
surface and make up about 5 percent by volume of profile. Paired sample number 1is
S565Ha-1-13,

HORIZON DESCRIPTION

All 0 to 5 cm (0-2 inches), dark reddish brown (5YR 2/2) loam, yellowish brown
RSL No, (10YR 5/4) dry; weak fine granular structure; friable, nonsticky and non-
6514 plastic; many fine pores; neutral (pH 6.8); abrupt smooth boundary.

Al2 5 to 20 em (2-8 inches), dusky red (2.5YR 3/2) very fine sandy loam, dark
RSL No. reddish gray (5YR 4/2) dry; massive; friable, nonsticky and nonplastic;
6515 many roots; few stones; many very fine pores; neutral (pH 7.0); abrupt

wavy boundary.

Al3 20 to 38 cm (8-15 inches), dark reddish brown (5YR 3/2) very fine sandy

RSL No. loam, yellowish brown (10YR 5/4) dry; massive; friable, nonsticky and

6516 nonplastic; common roots; many very fine pores; 5 percent by volume of
stones larger than 18 mm (3/4 inch)diameter; neutral (pH 6.8); clear wavy
boundary.

Ccl 38 to 75 em (15-30 inches), dark reddish brown (5YR 3/3) very fine sandy

RSL No. loam, yellowish brown (l0YR 5/6) dry; massive; friable, nonsticky and non-

6517 plastic; few roots; many very fine pores; 5 percent by volume of stones
larger than 18 mm (3/4 inch) diameter; neutral (pH 6.8); gradual wavy
boundary.

c2 75 to 125 em (30-50 inches), dark reddish brown (5YR 3/3) loamy sand,

RSL No. yellowish brown (1OYR 5/6) dry; weak coarse prismatic structure; friable,

6518 nonsticky and nonplastic; few roots; many very fine pores; 10 perceat by

volume of stones larger than 18 mm (3/4 inch) diameter; neutral (pH 6.8).

1/ The Apekuie series is in a medial, isomesic family of Typic Vitrandepts.
This pedon has more than 20 percent 15 bar water in the fine earth fraction
between 25 cm eand 1 meter.



U.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY —___Tyvic Dystrandspt, yedial, isomsgic _ SOIL CONSERYATION SERVICE
SOIL SERIES Hoanipoe 8jlt loam SOIL MNos. 561Ha-1-1 LOCATION _Hewaii County, Hawaii

Beltsyjlle Lab Nos, 61527 - 61535

Mineralogical Analysis —
- - Amor- Amor-| Mag- -
Depth Allo- Mont=l | Kao= leippe | poehm| Goath 271 Ana- Vol .
Horizon moril=| Micas| lin- A ., phous |phous [netite | Ana= | ol o |Feld-| Oli- |Pyrox- Py-
(em) piune lonites fhes | Tte | ite [ ite Si0, [A1O4l o1, | tose glass | sPor | vine | ‘ene | rite
_ = — Percent of Whole Soil -
0-10 | m
10-18 | A3
18.30 | B2 _
30-40 | Alb
ho-48 B2b
48-63 | Bib
6380 | c1
80-90 | c2
90.105 | €3 _
- Total Chemical Analysis E:«J.rs:cfgglfo g.gé?; O-SEImSH
ept
(em) Si02 'I'iO2 Al203 F5203 MnC)2 MgO | CaQ Nu20 KZO P205 . 0.1 Total | Fe F3203C°C03 Si02 A1203
l 1 1 SE1b
= ercent of Whole Soi 8 - — >
0-10 | a1 5.9] 8.
10-38 | A3 7.8 1.1
18.30 | B2 — 9.0 12.8 _
h3g-hug Alb 9.9 1l+.2
. B2b 10.9 [15.
48.63 | B3b 9,9 1k.1
63-80 | c1 6.4 9.2
80-%0 | cz2 3.8 5.4
90-105 | €3 7,300,k
Extr. [ Cati h. Ba
Denth 6Ala | 6B2a Extractable bases 5Bla Sum uc)i‘drity (::c;ggcei,r(; N OA fxchl. sorU's:tion pH
ept N i++| 5C1[ 5€3 [8C1a [8C16
ic| Ni 6N24| 602b | 6P2a | 6Q2a| of 5Ala | 5A3a | extr. | A
(cm) 22:2: r:;:o- C/N | o2 Ma | Na | K |bases| ©H2%,0ac Sum SO, |66 1p|Miore| Sum | HyO | KCI
Pct. Pet. - Meq./100 g, #= Percent ;1 1:1 |
0-10|12.9 [1.122| 11 | 13.5[3.1 | 0.23]0.70 17.5] 51.5 69.0 k0,1 25 | 6.2 | 5.6
10-18 | k.39 [0.383( 11 5.7/0.9 | 0.17]| 0.16( 6.9 55.2 62.1 1 | 6.3 5.2
18301 1.15 l0.137( 8 21102 |0.ab]|0.06( 2.5] hp.h Lh.9 k0.1 6 |67 |6,
30-do| 6.59 [0.529] 12 8.8[1.2 | 0.15] 0,05 10.2| g2.3 12.5 0.1 i | 6.2 | 6.0
ko8| 8.82 |0.552( 16 | 12.3|2.4 | 0.18] 0.08] 15.0| 80.0 95.0 0.1 16 | 6.2 | 5.9
4863 8.85 [0.684] 13 7.902.4 | 0.19] 0.12] 10,6 A9.9 100.5 1L 6.9 |56
63-80 | 6.50 [0.485] 13 3.6[0.9 [ 0.11] 0.03] k.6 68.6 13.2 6 | 6.0 5.6
80-90| 2.68 |0.189| 14 0.9| 0.k | 0,12 0.01| 2.5 35.5 36.9 b | 6.4 | 5.9
X-1H  6.23 |0,.926] 12 2.8/0.9 [ 0.15| 0.01| 3.9] 70,2 h.1 <D 5 | 6.0 |5.7
Sii?ufnlg_gmru!rﬁmgqﬂtile (%?;grs_e Atterberg limits Bulk density | Parti~ *E:Varer confegtsz Extensibility
Depth H ments . cle 4D1
(c:1) ~Sand ((s)'.l5t- Clay |25mm Plastic|Liquid Plastic| 1/3 |QOven Field | gan_ %2!' 1b/°3 15 COLEf] COLE
(2-0.05)0.602)/c.002)[PS!-OF  imit | timit [index| bor | dry |moist| sity |usige [ Bor | Boop,
——Pct —m| soil g/cc Pct. of whole soil cm/cm
0-10 5.1 Ty pu
10-18 u6.1 45,2
040 | T .
EO-hB &.5 k9.5
48.63 118,k 50.0
G3.1 36.2
So-00 o8| |
90109 | 104.9 3b.1
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MANIPOE SILT LOAM
S61Ha-1-1

Location: Island of Hawaii, Hawali County, Hawail. On Kukaiau Ranch, 1.13 km (0.7 mile)
south of corral that is 6 km (3.6 miles) south of Umikoa. Date of sampling: April 14,
1961,

Description hy: Warren Tkeda and Klaus Flach. Cgllectors: Warren Ikeda and Klaus Flach.

Classification: Typic Dystrandept, medial, isomesic.

Vegetation: Kikuyugrass with admixtures of white clover, sweet vernal grass, and paspalum
grass under open kos forest. Climate: Average annual precipitation is 100 te 150 cm
(40-60 inches). The mean annual temperature is 12.2° C (54° F), the mgan January
temperature 10.6° € (51° F), and the mean July temperature 14.4° ¢ (58° F). Parent
paterial: Volcanic ash, Topography: On an interfluve between shallow waterways, about
9 m (30 feet) from the steep termination of the interfluve. Elevation: 1,620 m (5,400
feet). Drainage: Well drained; moderately rapid permeability; medium runoff, Soil
moisture: Moist.

Remarks: Textures are apparent field textures. Colors are for moist seil.

HORIZON DESCRIPTION

Al 0 to 10 em (0-4 inches), dark reddish brown (S5YR 2/2) silt loam; very weak,
BSL No. fine and very fine granular structure; friable, slightly sticky, slightly
61527 plastic; many very fine roots forming a dense mat which is difficult to pene-

trate with a spade; many fine pores; horizon extends in small pockets ta depth
of 17.5 cm (7 inches); abrupt wavy boundary.

A3 10 to 18 ¢m (4-7 inches), dark reddish brown (5YR 3/3) silt loam; weak fine and

BSL No. very fine granular structure; very friable, slightly sticky, slightly plastic;

61528 common roots; many fine and very fime pores; gradual wavy boundary.

B2 18 to 30 cm (7-12 inches), dark red (2.5YR 3/6-4/6) fine sandy loam; moderate,

BSL No. medium, fine and very fine granular structure; very friable, slightly aticky,

61529 slightly plastic; common roots; many fine and very fipe pores; clear wavy
boundary.

Alb 30 to 40 cm (12-16 inches), dark reddish brown (5YR 2/2) fine sandy loam; very

BSL No. fine and medium subangular blocky structure; very friable, slightly sticky,

61530 slightly plastic; common roots; many fine and very fine pores; abrupt wavy
boundary.

B2b 40 to 48 em (16-19 inches), dark reddish brown (5YR 3/4) silt loam; weak fine

BSL No. and medium subangular blocky structure; very friable, slightly sticky, plastic;

61531 common roots; many fine and very fine pores; gradual wavy boundary.

B3b 48 to 63 cm (19-25 inches), dark brown (7.5YR 3/2) heavy silt loam; weak

BSL No. medium subangular blocky structure; friable, slightly sticky, plastic; common

61532 roots; common, very fine tubular pores; gradual wavy boundary.

Ccl 63 to 80 cm (25-32 inches), very dark grayish brown to dark brown (10YR 3/2-

BSL No. 3/3) heavy silt loam; very weak medium subangular blocky structure, almost

61533 massive; slightly firm, slightly sticky, plastic; few roots; common, very fine
tubular pores; clear wavy boundary.

c2 80 to 90 cm (32-36 inches), very dark brown to black (LOYR 2/2-2/1) nearly

BSL No. unweathered volcanic ash; massive; firm; few roots; common fine tubular pores

61534 lined with reddish and brownish material; gradual wavy boundary.

c3 90 to 105 cm (36-42 inches), very similsr to the Cl horizon, but there are only

BSL No. very few fine roots,.

61535



SOIL FAMILY __Typte Dystrandept, madial, isemesis O3 I CONSERVAT o SERVICE
SOIL SERIES _ Kaipeiol loam — SOIL Nos, _863Ha-h-1 LOCATION Moui County, Hawail
Lincoln Lab Nos. 18823 - 18828
Mineralogical Analysis ]
. [Meont= Kao=|e:p, . Amor-| Ameor-| Mag- Vel
D(:rpn';’ Horizon A}.'::m moril=|Micas| lin- G;:’b' B“'hm' Goetirlohous phous [netite | Ana= Quarts| canic [Feld=| Oli~ [Pyrox< Py~
P lonites| ites e | fte | ite 510, AlyOg) gpg, | Tose glass | 3Por | vine | ‘ene | rite
Percent of Whole Soil —
0-13 [ALl
13-28 |A3 or W
28-40 |B21
-T0 |B22
T70-110(B23
0-150 | B2k
Deoth Total Chemical Analysis i:QiEdgg;I\?u %‘?‘é?; 0.5Si\;‘uNl::|S)H
P
. . CaCQ,| c:
(em) S|02 T|02 Al203 Fezoa MnOz MgO| CaO Na20 K20 P205 l..O.1] Total | Fe F9203 :Elba SnO2 N203
l Percant of Whole Sol . -
0-13 [l 12.6 | 18.0
13-28 |A3 orBl i7.1 | 2.5
o |B2) 10. 1%.7
40.770 |B22 12.2 [ 17.4
T0-110|B23 13.1 | 18.7
10-150 |Bok 1.7 |16.7
6Ala | &Bla Extractable bases 581a | g,m ch’fg'“y c‘::raig"“?;‘;h'""'llo“ Kc'| Pu"”. " pH
Depth | o/ of A Gran | oxtt e T8¢ 1o [8CTe
(em) |Organie| Nitro| C/N | 6MN2a | 602a 6P20 | 6Q2a SH2 la oxtt. | Af
carbon n Ca | Mg | Na K | bases ?nH,0ae[ Sum | SO 4 |6G 1D N0 HZO KCI
Pet. ct. = Meq./100 g. Percant 1:5 115
0-13 [15.7 #[2.a4 [ 24 [29.0 [ 7.2 [ 0.k | 0.5 [37.0 55.3 0.2 [0.1 | 67 5.4 | B.9
13-28 1.2 0.657| 17 |19.5 | 4.9 [ 0.5 | 0.1 |25.0 51.9 0.1 |[o.1 48 6.0 | 4.8
Eé;@o 11,5  |n.63 18 | 6.6 | 2,0 | Qb [ 0.2 ] 6.2 59,9 0,2 0.3 | 15 5.5 | k.6
=70 [11.7 0.581( 20 sk [1.9]0.5]0.2] 7.9 53.5 - 0.4 15 5.k [ B,5
70-110| 9.18 |0.488| 19 3.3 111 0.5 ]| 0.2 5.1 50.5 0.3 [0.h4 10 S | 4.5
110-150) 9,07 lo.sbel 20 | 3,1 [2.1 [ Ok | 0.0 | b7 55,3 0.5 |o.4 8 5.2 | 4.5 |
SE’:,?Q:‘IOQ::;’(',‘:MP)‘-’&K?" C‘r’:g“_e Atterbarg limits Bulk density [Porti-|  Water content | Extensibility
Depth [~ Sand § ments cle y
(em) (3'_'%- Cley >2r"""'f Plastic|Liquid[Plastic) 'b{va Oven (Fiald | 4o, |Field '{ua b'f COLEd COLE
(2-0.05)0.002) kc.002)| P5Eo 05 Timit | Iimit [ index| Bar | dry |moist | 5iyy |molst| bar r f
lv— Pet, of —a soil G Pet, of who qo?ll cm/em
0-13 | 37.9 |43.0 |19.1| - 0.52 [2.57 [113.6 0
13-28 - 0.52 |2.81 111.5
2840 - o.% 2,73 [abg.o| _ ,g!g.o
40.70 | 26.8 [u3.2 [30.0] - 0.33 [2.66 |168.5 130.%
70-110 - 0.3 [2.73 |183.3 128.1
110-150 tr. 0.k2 [2.63 [178.8 134.3

a/ A8,k kg of crganic carbon per square meter to a depth of 1 meter.
* By 82
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KAIPOIOL LOAM
§63Ha-4-1

Location: Island of Maui, Maui County, Hawaii; 18 km (11.2 miles) south and east of
Pukalani Post Office on the Haleakala National Park Road. Site is about 3 m (100 feet)
northeast of road at this point. Date of gampling: May 24, 1963,

Description by: R. C. Malmgren. Collectors: R, C. Malmgren, J, M., Williams, and
J. A. DeMent,

Classification: Typic Dystrandept, medial, isomesic.

Vegetation: Gweet vernal (Anthoxenthum odoratum), ratteil (Sporcbolus capensis),
kukaipuaa (Dig;taria gruriqggs. gosmore Z ochoeris radicata).

Climate: The mean annual tenmperature is 13.3° C (569 F). The average

annual precipitation is 75 to 100 cm (30-40 inches), General afternoon fog con=-
tributes unknown amount to effective precipitation, FParent material: Volecanic ash,
Topography: Rolling dissected midelopes of Haleakala Crater, Slope 15 percent to
the west. Elevation: 1,440 m (4,800 feet). Drainage: Well drained. Permeability
is moderately rapid, Surface runoff is rapid. Soil moisture: Profile moist when
sampled,

Remarks: Textures are apparent field textures. Paired sample number S63Ha-4-2.

HORIZON DESCRIPTION

Al 0 to 13 cm (0-5 inches), black (5YR 2/1) loam, very dark brown (10YR 2/2)
LSL No. dry; strong very fine granular structure; soft, friable, nonsticky, non-
18823 plastic; many very fine hard earthy lumps which disappear with rubbing;

many roots; mildly alkaline (pH 7.6); clear wavy boundary.

A3 or Bl 13 to 28 c¢m (5-11 inches), dark reddish brown (5YR 3/2) loam, very dark
LSL No. brown (10YR 2/2) dry; strong very fine granular structure; slightly hard,
18824 friable, nonsticky, nonplastic; many roots; many very fine hard earthy lumps
which disappear with rubbing; many interstitial pores; mildly alkaline
(pH 7.5); gradual wavy boundary.

B21 28 to 40 cm (11-16 inches), dark brown (7.5YR 3/2 moist and dry) silt loam;
LSL No. weak medium and fine subangular blocky structure; hard, friable, slightly
18825 sticky, slightly plastic; many roots; many very fine tubular pores; weak

patchy gelatinous coatings on ped faces; few very fine hard earthy lumps
which crush on rubbing; mildly alkaline (pH 7.5); gradual wavy boundary.

B22 40 to 70 cm (16-28 inches), dark brown (7.5YR 3/2) silty clay loam, very
LSL No. dark grayish brown (10YR 3/2) dry; weak medium and fine subangular blocky
18826 structure; hard, very friable, slightly sticky, plastic; common roots; weak

patchy gelatinous coatings on ped faces; many very fine and fine tubular
pores; mildly alkaline (pH 7.4); gradual wavy boundary.

B23 70 to 110 cm (28-44 inches), dark brown (7.5YR 3/2) silty clay loam, dark
LSL No. brown (lOYR 4/3) dry; weak fine subangular blocky structure; slightly hard,
18827 very friable, slightly sticky, plastic; few roote; many very fine and common

fine tubular pores; weak patchy gelatinous glaze on ped faces; few very fine
hard earthy lumps which disappear with rubbing; mildly alkaline (pH 7.4);
gradual wavy boundary.

B24 110 to 150 ¢m (44-60 inches), dark brown (7.5YR 3/2) silty clay loam, very
L8L No, dark brown (10YR 2/2) dry; moderate fine and very fine subangular blocky
18828 structure; hard, friable, slightly sticky, plastic; few roots; many very

fine and common fine tubular pores; nearly continuous gelatinous glaze on
ped faces; rather high aggregate stability gives an initial gritty feel
which disappears with rubbing; somewhat more firm in place than above
horizon; mildly alkaline (pH 7.4).



SOIL FAMILY Typic Dystrandept. wedial. isomesic e o 1 CRI QUL TURE

SOIL SERIES __Kaipolod lomp  SOIL Nos._ 863Ha-b.2 LOCATION Msul County, Hewail
Lincoln Lab Nos. 18829 - 18834

Mineralogical Analysis

- _ - Amor-| Mag- i
Depth Allo- [Mont Kao - Amor-| Amor- Mag Vel-
(sz':) Horizon phucr:e moril=|Micas| lin- G:i’b‘ B“r:‘“‘ Goeth ohaus |phous |netite | Ana= owartz| conic | Feld=| Oli- |Pyrox-| Py=
lonites ites @ ! ite SiO2 AI_203 ete. | To%e glass | sPar | vine | ‘ene | rite
‘3 - Percant of Whole Soil — -
0-13 (A1 X 5 1 15 5 5
13-25 | A3 3X 5 2 1 15 5 5
Es-la B21 | 3X 3 2 1 15 5 ]
3-75 | Be2
75-113) B23 X 5 3 1 20 10 L]
113.15% B2k X 3 3 1 20 ] 5
T hami A N EfoﬂC"ﬂblE C_ﬂl’b' 0.5N NGTH
Depth otal Chemical Analysis on &Cla oﬂg:e Soluble
' . CaC ;
(cm) $i0, | Ti0, [A1,0;[Fe,0MnO,| MgO| CaO|NayO| K,O [P,0,[L.O.1{ Total | Fe [Fe,O,) :E]ga SI0, | A0y
+ — Parcent of Whole Soi ll
0-13 |AL 13,4 4.4[17.3 [19.7[0.50 (1448|175 0,180, 30 [1, O1 [40.4 [100.6[10.T[15.3 S.30 4,64
13-25 [A3 9.6 4.4 (21,9 (18.5(0.34 (1,02(0.64(0.08(0n,2%(1.01 |42.4 [100.1] 10,7| 15,3 M’: T. 0%
25-43 |B21 10.8]| 4.6|23.3(17.8]0.33[1.08[0.74(C.050.20[1.02[39.9 | 99.8[10.3]|14.7 6,11 9.9]
43-75 |Be2 11.2] 4.5[253 [19.7]0.32(1410[Ca 18(0.04[0.18(1.00[36.8 [100.3[11.4[16,.3 4.5811.3%
T5-113|B23 145 | 447 (2640 (22,3 |Da%l |1411]0.05(0.06 (0,35 (0.90 |31.8 [100.2/11.9(17.0 o 79 9% 81
N13-153|Bek 13.3] 4.9(26.5 (19, 8|0s42|0. 89 ]0. 09 (0,06 (0.22 (0.90 |33 .0 [100.1]11.4[16.3 a8, LTY 1]
Extr, | Cati hJ
Deoth 6A_'|7 éB1a Extractable bases 5Bla Sum uc)l‘dl}ry cc’!;:cei,f‘; [HeOne Eg:. sarB:::eﬁon PH
Y — 6Loa .
e : 6N2a| 602a | 6P2a | 6Q2a| of 5Ala exir. [ of+*| 5CT| 5C3 [ 8Cla 18CTc
(cm) |Organic|MNitre{ C/N 6H2a
carbon | gen Ca | Mg | Na | K |bases i 0acl Sum | SO4 | g 1D[MHI0A H,O | KCI
Pet. | Pet. - Meq./100 g, Percent 1:5 [ 1:5
0-13 | 14.99|1.23(12 28.2| 6.4(0.40]1,00]|36.0 61.0 Da1 | Ol (59,0 6.l [ 4.9
13-25 13.30|0.83]|16 16,1 3.3|0.40(0,50(20.3 55. 9 De2 | 0u2 |36.0 5.9 | 4.8
ooz | 11.50]10.7001¢ 11.9] 2,9[0.,3C|0.30[15.4 50 42 0.1 ]| 0.2(31,0 6.0 | 4.8
4375 9.59|0.,57|17 TeO| 1a8|0.30(0,10( 9.2 42 .8 0«2 | 0a2|21aD 548 | 4.0
75«113 1.79 4.4 141|0,40|0,10( 6.0 37.9 046 0.2(16.0 5.6 | 4.7
113153 7.36 3.2] 1,2]0.40]0.10] 4.9 443 0.7 ]| 0.2(11.0 5.5 6.7
- Si:ﬁeﬂ;lg_rsesru(nrgmgqéki?le (%g:grs_e Atterberg limits Bulk density Porlfi- Wufe: content | Extensibility
= t: — Cle
co | sand | il T Cley 2’52.,:} Plostic|LiquidPlastic| /3 [Oven| Field | gor_|P1e1a 1/3 | 15 |47
(2-0.05)/0.002){.002)| PSE-OF [ Timit | fimit | index| bar | dry |moist | iy | moist| bor | bor |COLEf COLE
me—Pet, of 2mm.—w soil g/cc Pct. of whole soil | _cm/em
0-13 - 0.42 | 2.50 | 126.7 69:0
13-25 . 0.3 | 2.62 | 9.k 16.9
2543 - 0.3 |2.64]155.7 120.2
4375 tr. 0.3 [ 2.67 | 267.4 123.3
75-113 - 0.40 | 2.73 | 2163.0) 117.8
133-15 _| - 0.4k [2.75| 158.9 12h.§

8/ 1.2 kg of organié carbon yer square meter to & depth of 1 meter.
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KATPOIOI LOAM
$63Ha -4 -2

Location: Island of Maui, Mauil County, Hawaifi; 16.5 km (10.3 miles) south and east of
Pukalanl Post Office on the Haleakala National Park Road. Site is 3 m (100 feet)
east of road at this point. Date of sampling: May 24, 1963.

Deseription by: R, C. Malmgren. Collectors: R. C. Malmgren, J. M, Williams, and
J. A, DeMent,

Clagsification: Typic Dystrandept, medial, isomesic,

Vegetation: Sweet vernal (Anthoxenthum odoratum, rattail ( Sporobolus cepensis),
kukeipues (Digitarie pruriens), gosmore (Hypochoeris radicste).

Climate: Mean ennual temperature is 13.3° C ES@E . The average

annual precipitation is 75 to 100 e¢m (30-40 inches). General afternoon fog con-
tributes unknown amount to effective precipitation, Parent material: Volcanic ash.
Topography: Rolling dissected midslopes of Haleakala Crater. Slope 14 percent to

west. Elevation: 1,350 m (4,500 feet), Drainage: Well drained, Permeability is
moderately rapid. Surface runoff 1s rapid, Soil moisture: Profile moist when
sampled,

Remarks: Textures are apparent field textures, Paired sample number S63Ha-4-1.

HORIZON DESCRIPTION

Al 0 to 13 cm (0~5 ihches), black (5YR 2/1) loam, very dark brown (LOYR 2/2)
LSL No, dry; strong fine and very fine granular structure; soft, friable, nonsticky,
18829 and nonplastic; many roots; many very fine interstitial pores; many very

fine hard earthy lumps which disappear with rubbing; neutral (pH 7.0);
clear wavy boundary,

A3 13 to 25 cm (5-10 inches), dark brown (5YR 3/2) loam, very dark brown
LSL No, (10YR 2/2) dry; strong fine and very fine granular structure; slightly hard,
18830 very friable, nonsticky and nonplastic; many roots; many very fime intersti~

tial pores; many very fine hard earthy lumps which disappear slowly with
rubbing; neutral (pH 7.3); clear wavy boundary.

B21 25 to 43 em (10-17 inches), very dark grayish brown (1OYR 3/2 moist and dry)
LSL No. ailt loam; weak fine subangular blocky structure; slightly hard, very frisble,
18831 slightly sticky and slightly plastic; many roots; many very fine and common

fine tubular pores; thin scattered gelatinous glaze; mildly alkaline (pH 7.4);
gradual wavy boundary. .

B22 43 to 75 cm (17-30 inches), dark brown (7.5YR 3/2) silty clay loam, very
LSL No. dark grayish brown (1OYR 3/2) dry; weak medium and fine subangular blocky
18832 structure; hard, very friable, slightly sticky and plastic; common roots;

many very fine and common fine tubular pores; weak patchy gelatinous coatings
on ped faces; neutral (pH 7.2); gradual wavy boundary.

B23 75 to 113 cm (30-45 inches), dark brown (7.5YR 3/2) silty clay loam, dark
LS1, No, . brown (10YR 4/3) dry; weak medium and fine subangulat blocky structure;
18833 slightly hard, very friable, slightly sticky and plastic; few roots; many

very fine and fine and few medium tubular pores; weak patchy gelatinous
cogtings on ped faces; neutral (pH 7.1); gradual wavy boundary.

B24 . 113 to 153 em (45-61 inches), dark brown (7.5YR 3/2) silty clay loam, very
LSL No. dark brown (LOYR 2/2) dry; moderate fine and very fine subangular blocky
18834 structure; hard, friable, slightly sticky and plastic; few roots; many very

fine and fine tubular pores; nearly continuous gelatinous coatings on ped
faces; an initial gritty feel due to rather high aggregate stability;
neutral (pH 7.3).



SOIL FAMILY _____ Oxic Dystrandqpt, madial, issthermic

U.5. DEPARTMENT OF AGR|CULTURE

50IL CONSERVATION SERVICE

SOIL SERIES Pane silt loam SOIL Nes. 865Ha-4-23 LOCATION _Maui County, Hawaii
Riverside Lab Nog, 65144 ~ 65149
Mineralogical Analysis
_ |Mont= Kao |t e Amor<| Amor-| Mag- Vol -
D(zrpn*)h Horizon A}I.cl,o moril~|Micas| lin- G:'l?bs Boiehm' G?erh-.' phous |phaus [netite [ Ana~ Quartz Gclonic Feld-| Oli- |Pyrox~ Py-
Phane (| onites ites | 'TE te ite Si02 A|203 ate. | o alass | *PoT vine | ‘ene | rite
— - = =L
Percent of Whole Soil -
0-20 |Ap 2X 10 15 1 20 D] 5
2540 |B21 3x 10| 15 2 15 10 5 5.
40.73 |B2P 3X 5 15 5 15 1¢ 5 3
73-98 |Be3 2X 5 | 20 [ 10 15 ] 3
98143 B3 2X 5 35 5 10 10 5 3
143-163| IIC
: Extractable [Carb- [0.5N NaOH
Depth Total Chemical Anolysis | o 6C2u °"8,'° Soluble
(cm) $10, | TiO, |A1,04[Fe, 04 MnO,| MgO| CaO|Na,O| K,O |P,0, L.O.1.| Total | Fe FezoaczECIza 510, | ALl
«— — Parcent of Whole Soi — -
0-20 |Ap 0.1 4.5[23.5 [2027 [0463 [1.35 [0.73 [0.09 [0.69 |1.11 |27.,0 100.b|11:#[16.3 8,52 6.71
20.40 |B2L  [20.7 | 445 [30.3 [19.6 [0.50 [1.15 [¢. 39 |0. 07 [0. 56 [0. 90 [21. 8 [00.5/10.0[14.3 11.5110.29
4O-73 [Be2 21.6 [ 2.8 3145 ROW 0450 |1420 0,18 (0,07 P48 10,93 12022 hon 3] 9-9(1442 11, 4410. 51
73-98 [Be3 26,1 [ 3.8(31.7 19.6 (0,40 [1.09 [0.24 [0.26 [0.34 [0,72 18,1 [100.4| 73 [10.7 13,5442, 32
lgg-ilgg B3 2840 | 3.7 |32.8 (1722 [0.34 (1,31 |C. 05 (0. 15 [0. 28 [0.55 [L6s1 [100.5 6-2 8.6 19.T122.88
-163| 11C 3.6| 5.1
| Extr. tion exch
Dooth Me}a 6Bla Extractoble bases 5Bla | s, c)i‘dit capacity '2;1;:‘ fxctl m::’”. n pH
(c:') Organic | Nitre| C/N | 6N2a 602a | 6P20 | 6Q2a| of 6HZa 5A1a extr, |Af 5C1 [ 5C3 |8Cla |8CIc
carbon gen Ca Mg Na K bases [NH,0AC Sum 504 4G 1D NH, OA: HZO KCl1
Pet. | pet, - Megq./100 g. =#=| Percent :5 |15
020 | B.87(0.69|13 [17.5]| 6.3]|0.30[1.7C[25.8] . 53,7 _ 48.0 6.2 | 5eb
20-40 3.51|0.30(22 11.8 [ 5a% (040 |1.80 19,4 40.6 - 23,0 6.6 5.8
| 49.72 2.57|0. 21(12 748 46 7[0:.70]0.90 |14.1 36.6 - %0 Tel| So8
13.98 | 1.59]2.13[12 | 6.1] 2.4|1.50[0.50[10. 5 25. 6 N 41.0 6.1 5.4
98-143| 0.86(0.07(12 3.0 3.6(2.20 |1.60|10.4 29.8 0.2 35.0 62| %2
1b3163] 0.29 0,2 | 4,31.4% b0 | 9.9 20.3 0.k b0 | 6.2 | 5.2
Siﬁ?uﬂgfirﬂﬂmdmf;ﬁatxﬁle C?:grs_e Atterberg Iimlty Bulk density |Parti~| Water content | Extensibility
th n ¥ — cle
Depth \“Sand T Sily [Clay |28™s L 1 o Diasrid 173 [Oven|Field | gon. 3 | 15 4D1
(em) 0.5~ e |ostic|Liquid Plastic A den
(2-0.05)(0.002)|&.002) efhc;fe Timit | limit | index| Por | dry |moist sity bor | bar [COLEf COLE
~—Pct. of Zmm.—w soil | Pet. | Pet, | Pet. @/ cc Pet. of whole soil |  cm/cm
0-20 67| 85 | 1R 0.70 [2.69 & [41.0
20-40 Q.70 |12.79 67.1 (49.1
| bp-73 67| 141 7 0,84 (2,88 50.6 b
73-98 0.94 |2.87 51.5 |38+ 6
98-143 2.85 41.2 |34.9
1h3.163] M| 5| 10 2.90 38.6 | 28.7

a/ 28.k g of orgamic carbon par square mater to & depth of 1 mater.
b/ These samplas were net allewed te dry prior to asalysis.
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PANE STLT LOAM
565Ha -4-23

Location: Island of Maui, Maul County, Hawaii. Kilohana Quadrangle - 20°49'30" north
latitude and 156°18'40" west longitude, 45 m (150 feet) north of Upper Kula Read,
State Highway 377, in hospital pasture on the Haleakala Ranch 4 km (2.5 miles)
southeast of Pukalani Post Office, Date of sampling: April 12, 1965.

Description by: F. G. Stephens, L. D. Giese. Collectors: K. Flach, L. Swindale,

L. Giese, F, Stephens, and G. Yamamoto.

Classification: Oxic Dystrandept, medial, isothermic.

Vegetation: Noncultivated improved pasture with grass-herb cover. Vegetation
consists of bur clover (Medicago hispida), dallisgrass (Paspalum
dilatatum), gosmore (Hypochaeris radicata), natal redtop (Tricholaena repens),
plantain (Plantago lanceolata), rattailgrass (Sporobolus capensig), vetch (Vicia
spp.), and white clover (Trifolium repens). Climate; Average annual precipitation
is 88 cm (35 inches). Mean annual temperature is 19° C (66° F), mean January
temperature is 18° C (64° F), and mean July temperature is 21° C (70° F)., Parent
material: Volcanic ash over basic igneous rock. Topography: Midslope mountainous
uplandsg the gite has & 10 percent slope gradient to the west. Elevation:

705 m (2350 feet). Drainage: Well drained; permeability is moderately rapid;
runoff is medium. Soil moisture: Moist,

Remarks: Textures are apparent field textures, Texture and terms for describing
"smeariness' are explained in the methods sectilon of this report. Paired sample
number is S565Ha~4-24,

HORIZON DESCRIPTION

Ap 0 to 20 ecm (0-8 inches), dark reddish brown (5YR 3/3) silt loam, reddish
RSL No., brown (5YR 4/3) dry; strong fine and very fine granular structure; slightly
65144 hard, very friable, slightly sticky, slightly plastic, weakly smeary; many

fine and very fine roots; many fine pores; slight effervescence with
hydrogen peroxide; slightly acid (pH 6.5); clear smooth boundary.

B21 20 to 40 em (8-16 1nches), dark reddish brown (5YR 3/4) silt loam, reddish

RSL No. brown (5YR 4/4) dry; weak coarse prismatic structure; slightly hard, very

65145 friable, slightly sticky, slightly plastic, weakly smeary; many fine roots;
many fine pores; neutral (pH 6.8); clear smooth boundary.

B22 40 to 73 cm (16-29 inches), dark reddish brown (5YR 3/4) loam, reddish brown

RS5L No, (5YR 4/4) dry; moderate fine and very fine subangular blocky structure;

65146 glightly hard, very friable, slightly sticky, slightly plastic, weakly smeary;

many fine and medium roots; many fine pores; many sand-size particles that
are registant to crushing; 2 to 3 percent pebbles; neutral (pH 7.0); gradual
irregular boundary,

B23 73 to 98 cm (29-39 inches), reddish brown (5YR 4/4) silt loam, (5YR 5/4)
RSL No, dry; weak fine and very fine subangular blocky structure; slightly hard, very
65147 friable, slightly sticky, slightly plastic, weakly smeary; common fine and

medium roots; many fine pores; neutral (pH 6.8); clear wavy boundary.

B3 98 to 143 ecm (39-57 inches), dark brown (7.5YR 3/2) loam, brown (7.5YR 5/4)

RSL No. dry; weak fine and very fine subangular blocky structure; slightly hard,

65148 very friable, slightly sticky, slightly plastic, weakly smeary; few fine
roots; many fine and medium pores; 20 by 30 percent by volume of gray
pebble-size highly weathered fragments of rock; neutral (pH 6.6); abrupt wavy

boundary.
I1C 143 to 163 cm (57-65 inches), brown (lQYR 4/3) loam, pale brown (LOYR 6/3)
RSL No. dry; weak fine subangular blocky structure; slightly hard, very friable,
65149 slightly sticky, slightly plastic, weakly smeary; few fine roots; many fine

pores; 50 to 70 percent by volume pebble and cobblestone size strongly
weathered fragments of rock; neutral (pH 6.6).



SOIL FAMILY

SOIL SERIES __Pane silt loam

Oxic Dysirsndept, medial, isothermic

SOIL MNos.
Rivergide Lab Nos. 65150 = 65156

565Hn -1 -24

U.5. DEPARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE

LOCATION__ Maul County, Hawaii

Mineralogical Analysis
Mont- Koo~ [ibiaa Amor-| Amor-| Mag-
D(::f)h Horizon A’lnl,?‘; moril=| Micas| lin- G::’:’ B"':':"' G;:'h' ph.ous phous |natite | Ana= |~ o Feld- Pyrox-|
P lonites ites 5'02 A'203 atc. | 19% spar ene
Parcent of Whole Soil
0215 | Ap
15.38 [ B21
38-65 | IIpo2
65-88 | 1IB23
88-114 1In2h
118.15q) 1T1B3
150-1 IIC
f f Extractable 0.5N
Deoth Total Chemical Analysis n 620 Soluble
p
(em) $i0, | TiO,, |A1,04Fe,04MnO, MgO| CoO[Na,Of Ky0 |P,OL[L.O. 1 Total Fo,0,/C203 5i0,
Percent of Whole Soi :
0-15 | Ap 19.0
15.38 [ B21 12.7
38-65 | IIB22 11.3
65-88 | 11B23 10.k
83-118 IIiBok 8.2
118-150] 1IR3 6.
150-18¢ IIC 6.0
Extr. | Cation exch uy oac| KCI Base H
6Ala | 6Bla Extractoble bases 5810 | g, heidity| copacity 4 t ration P
Depth o. je| Nitro-| €/N | 6MN2a | 602a | 6P20 | 6Q2a of 5A1a 2&%-‘ ,:F':*‘ 5¢3 8Clc
(cm) c:::g: gen"' Ca | Mg | Na | K |bases| ®H2%pii,0ac sum SO, s 1D KCl
Per, | Pet. — Meg./100 g, w ent 1:5
0-15 | B.62 | 0.70d 12 |12.%| 6.3|0.2 | 2.k|2L.3 16.8 - 0.2 |6 5.2
15-38 [7.00 | O.471 15 | o4 | 1.6|0.4 | 0.5 2.9 47,5 - |15 | 6 k.5
| 3865 14,50 |o0.25¢ 17 | - 1.4f0.3 | 0.3]| 2.0 sh.6 l.r]ol | & 4.8
5.88 [2.79 | 0.174 16 - 2.10.k [ 0.5 3.0 9 1.9 (0.1 T L.g
88.128/1.sh |o.ma3 1 | - | o.7|0.k | 0.6 1.7 30.0 b,0|te. | 6 5.0
118-15011.03 |o.07d 1b | - 0810.5 | 2.5] 3.8 6,5 bo| - |[ab 5.0
1502188/ 0.60 [o.ou v | - 0.9[0.5 | 4.0] 5.4 23.2 2.5 [tr. | 23 4.8
S'éfmﬂgfzr"?ﬁmwsx‘{le (%xgrs_e Atterberg limits Bulk dansity Far'h- Water content | Extensibility
Depth [S, ¢ mants - cle D1
iy L,(é',';_ o >2mm PlosticlLiquidPlastic] /3 |Oven |Field | gqp_ M| ve | s OLE
(2-0.05)}p.002)|&.002) g::hc')f’e limit | limit | index | dry |moist | iy clod bor | bar |COLES
w—Pct. of 2mm.—» soil g/ ¢c | Pct. of whole soil cm/cm
0-15 0.78 .94 [ 0.67 [ 2.72 | 63.0 ]65.0 [ 38.1 [ 0.0=29
15-38 0.59 . 0.57 | 2.64 | 89.1 | 82.1 | 64.3 ["0 145
38_Ex5 0,70({s8.71 63.1 | 57.7
- 55.88 0.8: 1.06 |0.78 |2.76|66.2 | 59,8 | 54,5 0.0
88.118 2.79 59.9 | 4.1
2181 2.86 59.3 | 50.9
150.18§ 1.0k 1.16 2,89 | 46,7 | 53.4 | bb.h ] 0.033

a/ 32.8 kg of organic carbon per square meter to & depth of 1 meter.

Irreversible shrinkage,
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PANE SILT 1.OAM
565Ha -4 =24

Location: 1Island of Mau:L6 Maui County, Hawail. Kilohana Quadrangle - 20018'40"
north latitude and 156°18'15" west longitude, A pit located 540 m (1,800 feet)
east of Upper Kula Road, State Highway 377, in Pukea pasture on the Haleakala
Ranch 5.8 km (3.6 miles) southeast of Pukalani Post Qffice, Late of sampling:
April 13, 1965.

Degeription by: F. G. Stephens and L. D. Glese. Collectors: K. Flach, L. Swindale,

. L. Gilese, F. Stephens, and G. Yamamoto.

Classification: Oxie Dystrandept, medial, isothermic.

Vegetation: Noncultivated improved pasture with grass-herb cover, Vegetation
consists of bur clover (Medicago hispida), gosmore (Hypochoeris
radicata), natal redtop (Tricholaena repens), paspalum (Paspaluym dilatatum),
plantain (Plantago lanceolata), rattailgrass (Sporobolus capensis), vetch (Vicia
8pp.), and white clover (Trifolium repens). Climate: Average annual precipitation
is 88 cm (35 inches). Mean annual temperature is 19° ¢ (66° F). Parent material:
Volcanic ash over basic igneous rock. Topography: Midslope mountainous uplands
that are complexg 10 percent slope gradient to the west. Elevation: 810 m
(2,700 feet) Draimage: Well drained; permeability is moderately rapid; runoff 1a
medium,  §oil moisture: Molst.

Remarks: Textures are apparent field textures. Texture and terms for describing
"smeariness" are explained in the methods section of this report., Paired sample
number 18 565Ha-4-23. Colors are for moist soil.

HORIZON DESCRIPTION

Ap 0 to 15 cm (0-6 inches), dark reddish brown (5YR 3/2) silt loam; weak fine
RSL No. granular; soft, very friable; slightly sticky and nonplastic; mapy roots;
65150 many pores; clear asmooth boundary.

B21 15 to 38 cm (6-15 inches), dark reddish brown (5YR 3/4) silt loam; weak
RSL No. medium prismatic breaking to weak medium subangular blocky with pockets of
65151 moderate fine subangular blocky structure; soft, very friable, slightly

sticky and slightly plastic; many roots; very porous; weakly smeary; clear
wavy boundary. '

TIB22 38 to 65 cm (15-26 inches), dark reddish brown (5YR 3/3) silt loam; moderate
RSL No.  fine and very fine subangular blocky structure; hard, very friable, slightly
65152 aticky and slightly plastic, weakly smeary; common roots; many pores;

compact in place; many amall hard earthy lumps; common cinders (2 to 5 mm);
gradual wavy boundary,

I11B23 65 to 88 cm (26-35 inches), dark reddish brown (5YR 3/3), dark reddish

RSL No. brown (5YR 3/4 rubbed) and yellowish red (5YR 4/6 crushed ped) silt loam;

65153 strong fine and very fine subangular blocky structure; hard, very friable,
slightly sticky and slightly plastic, weakly smeary; few roots; many pores;
compact in place; many small hard earthy lumps; 5 percent strongly weathered
basalt gravel; gradual wavy boundary.

TIB24 88 to 118 em (35-47 inches), dark brown (7.5YR 3/2) silt loam; moderate fine

RSL No, and very fine subangular blocky structure; hard, very friable, slightly

65154 sticky and slightly plastic, weakly smeary; many pores; many fine hard earthy
lumps; few white specks that appear to be clayey; 20 percent strongly
weathered basalt gravel; gradual wavy boundary.

LIB3 118 to 150 cm (47-60 inches), very dark grayish brown (10YR 3/2) silt loam;

RSL No. weak medium and fine subangular blocky structure; slightly hard, very friable,

65155 slightly sticky and slightly plastic, weakly smeary; many fine pores; many
white specks that appeat to be clayey; common fine hard earthy lumps; 30 to
50 percent strongly weathered basalt fragments; few strong-brown (7.5YR 5/8)
strongly weathered gravel; gradual wavy boundary.

1IC 150 to 188 em (60-75 inches), very dark grayish brown (LOYR 3/2) silt loam;
RSL No. massive with pockets of weak fine subangular blocky structure; slightly hard,
65156 friable, slightly sticky and slightly plastic, weakly smeary; many pores;

few thin patchy clay films on ped faces; many hard earthy lumps; many white
specks that appear to be clayey; 10 to 15 percent strong brown (7.5YR 5/8)
strongly weathered gravel; 60 to 70 percent light gray (5Y 7/1) strongly
weathered gravel.



SOIL FAMILY — HEydric Dystyandept, thixotropic, lsohyverthermic

SOIL SERIES ____Paauhau siltv clav jomm  SOIL Nos.

Beltsville Leb Nos. 61544 - 61550

U.S. DEPARTMENT OF AGRICULTURE

561Hg -1-3

SOIL CONSERVATION SERVICE

__ LOCATION_Hawaii County, Havaii

Mineralogical Analysis

_ Mont- Kao- |=ibhe Amor-| Amor-| Mag- Vol-
Ezz;')h Horizon A,!L‘,"e moril-{ Micas | lin~ Gi':’eb’ B""::'" G{’fe’h‘ phous |phous notite | Ano=louartz| canic Feld~| Oi~ |Pyrox- Py~
P lonites| ites Si0, AL Oyl gy, | Tase glass | SPar | vine | ene | rite
— Percent of Whole Soil
0-25 | Ap
25-45 | Bl
45.70 | B21
70-85 | B2
85-118| B23
ha8-aby| EoL |
13 R
. f E tabl b= [0.5N NaOH
Deoth Total Chemical Analysis i:;;ac gC:Leu %ﬂé:e 5So|u|::]|e
p _ _ i
. N CaC0.| e
(cm) SnO2 T|02 AI203 FeZO:3 Mn02 MgO| CaO NuZO K20 P205 L.O.1|Total | Fe F9203 6E]b3 5102 MZOS
— Percent of Whole Soil ———— - =
0-25 | Ap ] T 10.5 [1k.9
25-45 | Bl 10.6 |15.2
45.70 | B2l _ 10.6 | 15.2
70-85 | B22 10.9 [15.6
85-118| B23 9.9 [1k.2
118-143] Bob 1.2 [16.0 |
143 R 11.1[15.8
Extr, | Cati ¥ B
6Ala | 6B2a Extractoble bases 5Bla | gm ﬂc’i‘drify cclagzcei:; NHOA :S‘I_ saiu::eﬁm‘\ pH o
Depth +++| 5C1 | 5C3 [ 8Clq [BC1c
ol NG 6N24) 602b | 6P2 | 6Q2a| of 5Ala | 5A3a | extr. |Aj
(em) [Organic|Nitro-| C/N Ca | Mg | Na K | bases 6H2q ki 08| Sum | SO, | 4G 1D |Mose | Sum H,0 KCi
carbon | gen 4
Pet, Pet, - — Meq./100 g, Percent 1:1 11
0-25 (5.37 |0.593 ¢ [1%.8 [k,5 |0.h2 [0.28 |20.0 |BL.0 61.0 <0.1 33 5.8 | 5.3
25-45 (4,36 [0.500 8 | 9.9 (3.5 |o0.44 |0.10 [13.9 [47.8 61.7 22 6.4 | 6.3
45-70 [3.16 0.326 10 72133 (078 [0.09 [10.9 |40.8 51.7 _ 21 6.4 | 6.3
7085 [2.21 [o.24 9 | u.9[z.2 [o.2u [0.08 | T-4 [ 22.3 39.7 0.1 19 6.3 6.3
85-118/0.71 | 0.172 & | u.2 1.7 [0.25|0.10 | 6.3 [22.0 28.2 oz 6.5 | 6.3
1318-14311.21 Joed 6 | b eslv.6 |oo7]o00] 6.6 |23.0 29.6 22 | 6.5 6.3
143 1.00 [0.093 11 | 4.7 (1.4 |0.19 |0.02 | 6.3 [25.9 32.2 20
Siﬁfnglgféroa‘:jmgqéﬁﬁh (';';.?:9“_9 Atterberg limits Bulk density Parlﬁ- Water t:t:mre“:;2 Extensibility
. a TEza
Depth \“Sand T Sils [Clay |mghte || 1 blagtic] 1/3 [Oven[Field | gon-| 15 | 13 | 15 [—22
(em) 0.5~ Ctof | jostic|Liquid Flastie) Jot | Fa 0 e | g bar COLEf| COLE
(2-0.05)0.602) |k 002){PS!-£F | Timit | limit | index ry_|moist | sity |nwotfe Rap, [COLH
w—Pct, of 2mm.—m soil g/cc Pct. of whole soil [ _em/em
0-25 ] 39.9 36.4
25.45 9.3 40.8
45-70 _ gg‘})_ gﬁ-? §
70-85 . .
85-118 61.9 34.6
1182143 | 58. 36.1 |
143
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PAAUHAU SILTY CLAY LOAM
561Ha-1-3

Location: Island of Hawail, Hawaii County, Hawaii. About 3.2 km (2 miles) southeast of
the town of Paauhau which is 1.6 km (1 mile) southeast of Honokaa. Date of sampling:
1961.

Description by: Harry Sato and Klaus Flach, ‘Collectors: Harry Sato and Klaus Flach.

Classification: A Hydric Dystrandept, thixotropie, isohyperthermic,

Vegetation: Sugarcane. Climate: Average annual precigitation is 150 to 200 cm (60-80
inches). The mean annual temperature is 22. 2° ¢ (72 the mean January temperature
20.6° € (69° F), and the mean July temperature 23.3° C (740 F). Parent material:
Volcanic ash. Topography: Low windward slopes of Mauna Kea. Elevation: 210 m (600
feet). Soil molsture: Moist,

Remarks: Textures are apparent field textures. The degree of structure expression in the
Ap horizon seems to depend on the time elapsed since the last cultivation; by the time
the sugarcane is mature, the structure in the Ap is said to become strong, medium and
fine granular, Slightly weathered basalt fragments as much as 15 em (10 inches) in
diameter can be found as shallow as 78 cm (31 inch) depth. Colors are for moist soil.

HORXIZON DESCRIPTION

Ap 0 to 25 em (0-10 inches), very dark brown (10YR 2/2) silty clay loam; weak

BSL No. medium subangular blocky structure; friable, sticky, plastic; common roots;
61544 few very fine pores; abrupt smooth boundary.

Bl 25 to 45 em (10-18 inches), dark yellowish brown (10YR 3/4) silty clay loam,
BSL No. dark yellowish brown (lOYR 3/4-4/4) when crushed; weak fine and medium subangu-
61545 lar blocky structure; friable, slightly sticky, plastic; common roots; common

very fine and medium pores; clear irregular boundary,

B21 45 to 70 cm (18-28 inches), dark brown (10YR 3/3) silty clay loam; strong fine
BSI, No. and very fine subangular blocky structure; firm, sticky, plastic; common roots;
61546 few fine pores; continuous smooth pressure faces on ped surfaces; in places

there are dark red (10.5YR 3/6-4/6) hard fragments, apparently cinder fragments;
the horizon is discontinuous and occurs in about 2/3 of the excavation wall;
gradual wavy boundary.

B22 70 to 85 cm (28-34 inches), dark brown (LOYR 3/3) silty clay loam; strong fine
BSL No. and very fine subangular blocky structure; friable, slightly sticky, plastic;
61547 few roots; few fine pores; smooth pressure faces on all ped surfaces; where the

B21 horizon is missing, the B22 extends upward to about 55 cm (22 inches) and
grades gradually into the Bl horizon; gradual wavy boundary.

B23 85 to 118 cm (34-47 inches), dark brown (10YR 3/3) silty clay loam; moderate
BSL No. very fine and fine subangular blocky structure; friable, slightly sticky, plas-
61548 tle; few roots; few very fine pores; ped surfaces show moderate pressure

orientation; gradual wavy boundary,

B24 118 to 143 cm (47-57 inches), dark reddish brown (7.5YR to 5YR 3/2) silty clay
BSL No. loam; moderate fine and very fine subangular blocky structure; friable, slightly
61549 sticky, plastic; few roots; few very fine pores; ped surfaces show weak pressure

orientation; abrupt wavy boundary.

R 143 cm (57 inches), slightly weathered basalt: degree of weathering seems to
BSL No. decrease sharply with depth.
61550



SOIL EAMILY Eydric Dystrandept, thixotropie, 4 ie e BT CoNSERvaT o ey

SOIL SERIES __ Maile silt doam  SOIL Nos._ S6588-1-7 ___ LOCATION _Eawali County, Hawaii
Riverside Lab Nos. 6590 - 65101

— Mineralogical Analysis
_ Mont- Kao- fmo g | Amor-| Amor-| Mag- Vol
I.'i::“r)h Horizon A,l;‘;e moril=|Micas| lin- G.'t"b’ Bc}:hm Goethr jhaus |phous [netite | Ana= Quartz m‘:‘ic Feld| Oli- [Pyrox-| Py=
P lonites ites | '"® e | it Si0, Al203 ete. | 9% glass | SPor | vine | ‘ene | rite
- Parcent of Whole Soil o
0-5 All
5-10 | Al2 \
10-35 | A13 | 2 |2 15 5 5 |=x X
3543 [ B2l —
43-50 | Be2
50.60 | B23
60-T3 | IIC
13-90 |I11B2bb| I 5 2 20 1 5 X X
=120| IIIB2
120-150]| IITB26h( IX 2 10 10 5 tr. X
0-10 |All/A12
1 pel/iie Extractable [Garb= |0.5N NaOH
e X Ny xtractable [Carb- 0. o
Depth Total Chemical Analysis fron 6C2a ong:e Solukle
i : CaCO,| &
{em) S|02 '|'|O2 A|203 Fezoa MnO2 MgQ | CaO Nozo K20 P205 L.O. 1| Total | Fe Fe203 :E]bs 5!02 Aboa
- Percent of Whole Soi — -
0-5 | All 17.2 |24.6
5-10 | A2 26.6 |38.0
10-35 | A13 9.07| 4,43 [24.32117.52] 0.37/1.61 [0.20 |0.09 [0.16 |1.25 | 41.,14100.3/4p 4 |Th.9 5,87 8.27
35.43 | B2l 10.4 |1k.9
43.50 | B22 10.9 115.6
50-60 | B23 12.5 ]17.9
60-73 | 1IC 9.1 (13.0
73-90 |IIIB2Ub|11,08(k.12 |2b4.38(21.33] 0.31(1.43 |0.06 |0.10 |0.30 |1.17 | 35.90|100.2|1h.4 |20.6 k.32 k.53
90-120|IIIB25b 8.6 |12.3
[120-150|111826b[15.15[%.27 |29.19[17.51| 0.29]3.48 [0.67 |0.19 [0.16 |1.kG |2B.06|100.4 6.5 | 9.3 8.61| 6.02
0-10% |a11/A12 21.8 |11.2
35-73% B2 /ITC . - 1.1 135.9
Deoth 6A1 4Bls Extractable bases 5Bla | s,m ui’.‘mw Cc::fc;onc?;(; .NZE.:AC 55‘1 —Sg?:;eﬁon pH
ept [y P B | k[ 5CT[ 5C3 [8Cla |8CIc
ie|N C 6N2a | 6020 | 6P2a | 6Q20| of 5A1a extr, | Al o
fem) Oczgrub:nc 9::,:0— /N Ca | Mg Na K | boses 6H2a vh,0Ac| Sum 504 60 1D NHa0R H20 KClI
Pct, | Pet, — Meq./100 g. Parcent 15 |15
0-5 | 18.00 |1.220| 15 |9.2 |1.B [0.6 [0.7 [12.3 56.2 0.8 1.2 |22 5.5 | 5.5
5.0 | s.12 [o.ués| 11 0.7 [0.3 [0.2 fo.1 | 1.3 25,5 ok 1.1 |5 5.4 | k.5
10-35 | 13,74 |o.654] 18 - 0.1 [0.1 |0.1 0.3 56,1 1.2 [0.7 1 5.2 b,9
35-43 10.55 [0.581| 18 - 0.2 0.1 [0.1 0.4 k3.2 LI 0.2 1 5.3 5.1
bk3-s0 | g.79 |o.545| 18 | - 0.1 |o.4 |0.1 [ 0.6 38.2 6.1 (0.2 |2 5.4 | 5.3
50-60 Q.OE 0.hoB| 18 - tr. |0,1 0.1 | 0.2 h3.6 6.6 0.2 | tr. 5.% | 5.3
60-73 | 8.32 |o.b2g| 19 | - |[%*- |01 [o.l | 0.2 36.7 5.5 | - 1 5.3 [ 5.3
T390 8.80 (0.436| 20 - 0.2 0.1 (0.1 0.4 k2,2 8.7 - 1 5.1 9.3
90-120| 9,15 louge| 22 | - - loa [0 | o2 50.5 7.5 lo.2 |tr. 5.2 | 5.3
L2O-150] ».66 |0.192( 24 - 0.1 lo.1 (0.1 0.3 31.1 7.3 0.1 1 5.2 5.9
0-10 0.631 1.1 0.k 0.3 [0.2 2.& 36.8 0.7 |1.b 5 5.4 | 4,5
3573 ] _ lo.s78 - 0.1 lo.2 loa | O 37.6 6.8 lo2 |1 5.3 | 5.2
S'é?q;lgfgraﬁm’;gﬂ?h Cé:r::grs_e yAHerberg limits Bulk density [Parti-|  Water content | Extensibility
Depth [“Sgnd i Clay |ments ; cle D1
el I A s >‘5rmrnf Plastic|LiquidPlastic| 1/3 |Oven|Field | g4on_ /3 | 15
(2-0.05)[0.002)[.002)| B B2 [ Timit | limit | index| bor | dry |moist | g bar | bar |COLEf COLE
~=—Pct. of 2mm.—=] soil | Pet. | Pet, | Pet, g/ec Pct. of whole soil cm/cm
V=5 0.2 [3.12 65.9] §1.9
5-10
10-35 Q.41 [2.60 160.4]/131.8
35-43 0,32 |2.56 198,1[161.1
h3-50 0.2
50-60 0,34
60-73 158 | 190 32 0.39
73-90 0.26 |2.62 242,54/ 193.9
90-120 226 | 280 54 0.30 |2.63 23h.2 192-3
18- [ N.P.| N.P.| N.B 0.45 12.73 159.0 126
35-73 21k | 240 26

# Composite bulk samples EI 34,3 kg of orgsmic carbom per square meter to a depth of 1 meter.
£/ These semples were not allowed to dry prior to amalysis.
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MAILE SILT LOAM
865Ha-1-7

Location: Island of Hawaii, Hawail County, Hawaii, Umikoa Quadrangle = 19°%9'00" north
latitude and 155932'32" west longitude; .8 km (% mile) northeast of Kukafau Ranch .
headquarters at a point about 90 m (100 yards) west of ranch road., Date of sampling:
April 7, 1965,

Description by: H. Sato and L. Giese. Collectors: L. Giese, K, Flach, L. Swindale,

H. Sato, R. Smythe, G. Yamamoto, and W. Subica.

Clagsification: Hydric Dystrandept, thixotropic, isomesic,

Vegetation: Ohia-grass cover, Kikuyu (Pennisetum clandestinum), white clover
(Trifolium repens), ohia (Metrosideros collina), and tree fern (Cibotium menziesit).
Climate: Average annual precipitation is 150 to 225 ¢m (60 to 90 inches). The
mean annual temperature is 14° C (57° F), the mean January temperature is 129 ¢ (549F),
and the mean July temperature 17° ¢ (63° F). Parent material: Volcanic ash.
Togoﬁraghx: Intermediate windward mountain slopes of Mauna Kea, convex, 10 parcant slope,
north aspect, Elevation: 1020 m (3,400 feet). Drainage: Well drained; runoff is
slow; permeability is moderately rapid. Soil moisture: Moist.

Remarks: Taextures ara apparent field textures, exture and terms for deascribing
Yameariness” are axplained in the methods section of this report. Paired sample
number S65Ha-1-8.

HORTZON DESCRIPTION
All 0 to 5 em (0-2 inches), dark reddish brown (5YR 2/2) silt loam, black (2.5YR
RSL No. 2/1) dry; moderate fine subangular blocky structura; hard, friasble, slightly
6590 plastic; many roots; many fine pores; medium acid (pH 6.0); abrupt smooth
boundary.
Al2 5 to 10 cm (2-4 inches), dark reddish brown (5YR 2/2) cindery sandy loam,
RSL No, dark brown (l10YR 3/3) dry; wmoderate fine subangular blocky structure; hard,
6591 friable; many roots; common fine black cinders and charcoal; wedium acid
(pH 6.0); abrupt amooth boundary,
Al3 10 to 35 ¢m (4-14 inchea), very dark brown (10YR 2/2) silty clay loam, dark
RSL No, brown (1OYR 3/3) dry; strong fine subangular blocky structure; extremely hard,
6392 friable, slightly sticky, plastic, smeary; many roote; many fine pores;
alightly acid (pH 6.1); clear wavy boundary,
B2l 35 to 43 cm (14-17 {anches), dark yellowish brown (10YR 3/4) silty clay loam,
RSL No, dark brown (7.3YR 3/3) dry; weak coarse prismatic atructurs breaking to
6593 moderate fine aubangular blocky structure; very hatd, friable, slightly

sticky, plastic, weakly smeary; many roots; many fine pores; slightly acid
(pH 6.2); clear smooth boundary.

B22 43 to 50 cm (17-20 inches), dark brown (10YR 3/3) silty clay loam, very dark

RSL No. brown (l0YR 2/2) dry; weak coarsa prismatic structure breaking to moderate

6594 fine subangular blocky structure; very hard, friable, sticky, plastic, weakly
smeary; common roote; many fine pores; slightly acid (pH 6.2); clear smooth
boundary.

B23 50 to 60 cm (20-24 inches), dark yellowish brown (lOYR 3/4) silty clay loam,

RSL No. very dark brown (LOYR 2/2) dry; weak coarse prismatic structure breaking to

6595 moderate fine subangular blocky structure; very hard, friable, aticky, plastic,
weakly smeary; few rootse; elightly acid (pH 6.5); clear smooth boundary.

1IC 60 to 73 cm (24-29 inches), dark brown (l0YR 3/3) silty clay loam, very dark

RSL No. brown (10YR 2/2) dry; structureless, massive; hard, firm, slightly sticky,

6596 alightly plastic, weakly smeary; tuff band; few roots; many fine pores;

slightly acid (pH 6,5); abrupt smooth boundary.

IIIB24b 73 to 90 cm (29-36 inches), dark brown (7.5YR 3/4) silty clay loam, very dark
REL No, brown (10YR 2/2) dry; weak medium and fine subangular blocky structure; very
6597 hard, friable, sticky, plastic, moderately smeary; few roots; many fine pores;

common patchy glaze; neutral (pH 6.6); abrupt smooth boundary,

IIIB25b 90 to 120 cm (36-48 inches), very dark brown (10YR 2/2) silty clay loam,

REL No. (10YR 2/2) dry; weak coarse and medium prismatic structure breaking to

6598 moderate wedium and fine subangular blocky structure; very hard, friable,
sticky, plastic, moderately smeary; few roots; many fine pores; common
patchy gelatin-like coatinge on peds; tuff band about 5 cm (2 inches) thick;
neutral (pH 6.6); abrupt smooth boundary.

I11826b 120 to 150 cm (48-60 inches), very dark brown (1OYR 2/2) silty clay loam,
RSL Ne. very dark grayish brown (10YR 3/2) dry; weak medium subangular blocky
6599 structurae; friable, sticky, plastic, moderately smeary; few roots; many

fine pores; neutral (pH 6.6),



U.5, DEPARTMENT OF AGRyCLLTURE

SOIL EAMILY Hydric Dystrandapt, thixotropic, iscmesic O LT o Uk TURE
SOIL SERIES Maile siit loam SOIL Mos. __LOCATION__Hawaii County, Hawaii
Riverside Lab Nos. 65102 « 65107
Mineralogical Analysis o
- Mag- -
Depth Allo- fiont Gibbs-|Boehmd 9 Vol- .
moril=| Micas . netite tz] canic | Feld=| Qli- (Pyrox- Py-
(em) phane lonited Heo ite atc. (Quar ‘;:I;: spor | vine rite
- Percent of Whole Soil
0-13 =
13-30
30-53 —
53-68
68-123
3.150
s . Extractabl b-
Depth Total Chemical Analysis hf;{‘?" 2C2eu %gés,e SolmﬁgH
(em) $i0, | TiO, [Al,0,Fe,0,MnO, MgO P05 {Total | Fe [Fe,Op C:;‘;;; A0,
- of Whole Soi -
0-13 16,0 |22.9
13-30 10.4 | 14,9
30-53 9.9 |14.2
53-68 12.8 [18.3
68-123 11.2 |16.0
L23-150 10.5 115.0
| Cation exch, Base
Depth 6_5]& Ex:mchble bases 581a _ capacity :&1 igt 5!%%
(em) Nitro-| C/N | 6N2a &P2a | 6Qi2a . air| €7 8Cla
gen Ca Na K Sum 6G 1D [NHa0A H,0
Pct. —t | Percent 1:5
0-13 1.116( 14 2.6 0.3 |1.0 1.3 9 5.7
13-30 0.699 15 - 0.1 (0.4 0.6 |1 5.3
30-53% 0.553| 18 - 0.2 |0.2 0.2 |1 5.1
53268 0.u7h| 17 - 0.3 [0.2 tr. | 1 5.3
68-123 0.k01| 20 - 0.1 (0.1 tr. [} 5.3
3-150 0.218| 21 - 0.1 |0.1 0.2 | 0o 5.0
s%?ufnleu_ti;ro(’:rqdmpqu‘ile (;?:grs_e Atterberg limits Parti- ter content | Extensibility
Depth Silt | Clay |ments cle v | 1 aD1
0.5- MM P |astic|Liquid Plastic den-
(em) o(.ooz) .002)| 50 Iimit | index sity bar | bor |COLEf| COLE
1, —» soil . of whole soil cm/cm
0.13 B.62 97.2 ] 63.7
13-30 P.53 174.3 [1k2.9
30.53 .59 196.31159.h
53-68 P.TO 210.0 [173.3
68123 2.7 242.3 |186.3
1231 B.75 253.8 191.2

a/ 33.3 u:f organic carbon per square meter to a dapth of 1 meter.
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 MAILE SILT LOAM
565Ha-1-8

Logation: Island of Hawaii, Hawaii County, Hawaiil. Umikoa Quadrangle - 19958 30"
north latitude and 155°21'45" east longitude, Pit located about 3.2 km (2 miles)
E. of Umikoa Village and 120 m (400 feet) N. of jeep road on Kukalau Ranch. Date
of sampling: April 7, 1965,

Description by: H. Sato and L. Giese. Collectors: K. Flach, L. Swindale, L. Giese,
H, Sato, R. Smythe, G. Yamamoto, and W, Subica,

Clagsification: Hydric Dystrandept, thixetropic, isomesic.

Vegetation: Ohia-grass cover. Kikuyugrass (Pennisetum clandestinum),
white clover (Trifolium repens), and ohia (Metrosideros collina). Climate: Average
annual precipitation is 150 to 200 cm (60-80 inches). The mean annual temperature
is 14° C (57° F). Parent material: Volcanic ash. Topography: Windward intermediate
slopes of Mauna Kea, 7 percent convex, north slope. Elevation: 1,110 m (3,700 feet),
Drainage: Well drained; moderately rapid permeability; medium runoff. Soil moisture:
Moist,

Remarks: Textures are apparent field textures. Texture and terms for describing
"smeariness" are explained in the methods section of this report. Color names are
for moist soil. Paired sample number S65Ha-1-7.

HORIZON DESCRIPTION
Apl 0 to 13 em (0-5 inches), dark reddish brown (5YR 2/2) silt loam; weak very
RSL No. fine granular structure; friable, nonsticky and nonplastic; many roots;

65102 abrupt smooth boundary.

Ap2 13 to 30 cm (5-12 inches), dark yellowish brown (1l0YR 3/4) silty clay loam;
RSL No. moderate fine subangular blocky structure; friable, slightly sticky and
65103 slightly plastic; many roots; many fine pores; gradual wavy boundary.

IIB21 30 to 53 cm (12-21 inches), dark yellowish brown (lO0YR 3/4) silty clay loam:
RSL No, moderate fine subangular blocky structure; friable, slightly sticky, slightly
65104 plastic and weakly smeary; abundant roots; very porous; abrupt smooth boundary.

IIIB22 53 to 68 cm (21~-27 inches), dark reddish brown (5YR 3/4) silty clay loam;

RSL No, massive; friable, slightly sticky, plastic and weakly smeary; few roots; very
65105 porous; clear smooth boundary,

IVB23 68 to 123 cm (27-49 inches), dark reddish brown (5YR 3/3) silty clay loam;
RSL No. weak medium and coarse prismatic structure; friable, slightly sticky, plastic
65106 and weakly smeary; few roots; many fine pores; common patchy glaze; clear

smooth boundary.

Vel ’ 123 to 150 cm (49-60 inches), dark brown (7.5YR 3/2) silty clay loam; moderate
RSL No. fine subangular blocky structure; friable, slightly sticky, plastic and smeary;
65107 few roots; many fine pores; common patchy glaze; abrupt smooth boundary.

VG2 150 cm (60 inches), dark brown (7.5YR 3/4) and very dark grayish brown

(10YR 3/2) silty clay loam; evenly divided banded horizon; moderate fine
subangular blocky structure; friable, slightly sticky and plastic; few roots;
many fine pores; common patchy glaze.



SOIL FAMILY ___Hydric Dystrandept, thixotropic over fragmental, isothermis B oIt CONSERVATGn SERVICE

$OIL SERIES __Honuaulu silty clay losm SOIL Nos. 8588a-1-5 LOCATION _Hawaii County, Hawaii
Beltaville Lab Nos. 59533 - 59536
- Mineralogical Analysis
2 [Mont- KabBY T3 | Amor~| Amor-| Mag- 2 1 vol-
[Z:rp:‘f)h Horizon :zf’:e moril={Micas| lin- G;:’} Bo.e'hn'r G%erh phous (phous [netite | Ana= ol oo [Feld-| Oli- [Pyrox< Py-
fonites ites e ite 5i02 A|203 ete. | 9% glass| POF | vine | ene rite
— Percent of Whole Soil —
Q-25 | Ap
25.45 | Bl X - | tr. X
580 | Roo 2K - Y. 1X
80-100| B23 tr. - 6 X
- - bl b= 0.5N NaOH
- Totol Chemical Analysis B ?:gg’c ngu %ﬂé;e 550|ub‘18
ep —
. CaCO.
(cm) S0, | TIO, |A1,04Fe, 0 MnO,| MgO | CaO|NayO| Ky0 |PyOg .01 Total | Fe [Fe,04 :Elb3 $i0, | ALG,
i - Percent of Whole Soi . l
0-25 | Ap [21.10 0.35 37.53| 95.5| 6.9 9.9
25.45 | B2l [17.00 Q.37 4 ——— 31, 99.5|13.3 | 19.0
45.80 | Bop 116,74 10,32 28.73(100,1)13.3 | 19.0
80-100| B23 [19.26 0.27 22,34 | 95.7( 10.k [ 1h.9
- Extr., CEC Base
cug | $4F | 92| [Eeble b S J sum oy s (7)ot | aticin
. ; 6MN24| 6026 | 6P2a | 6Q2a| of By K | axtr. | A a <
(em) |Organic|Nitro C/N ca Mg | Ne 22 bases | 6H20| of [satur{ SO Al o lwione| s | H o | kel
carbon | gen oe.timﬁi?n 416G1 2
Pet, | Pot,| = Maq./100 g. | Percent 1 |12
0-2%5 [ 13.06[1.185[ 11 | 7.7 | 8.2]0.3 | 0.3 ]26.5 | 70.6] 87.0| 76.0 19 | 5.5 | 5.5
25.45 | 7.1900.666| 11 |41 | 23|01 | 0.5| 7.0 | 86.3] 93.3| 77.4 B | 6.k | 5.9
45.80 s.28p.ké2| 11 |14 | 18l0,13 | 0,3 [ 3,4 [89.6]9%.1]82.0 L | 6.2 | 6,1
80-100( 2.82[o.243| 12 [2,5 | 2.3|0.1 | 0.1] 5.0 | 55.5( 60.5| 54.7 8 [6.2 ] 6.6
Sijieu::n[ggrammgqutile %?:;e Atterberg limits Bulk density |Porti-|  Water content | Extensibility
Depth ["Sand | Silr | Clay |ments ! cle [4BrF - 01
(em) " (g'.'sr- & >2mm Plastic|Liquid Plastic /3 |Oven |¥ishi | gon| p1era| V2 | 13 [co
(2-0.05)[0.002)|.002)[PS! - £f [ Timit | limit | index| bar | dry |moist | ity moist | ber | bar |COLEf COLE
-—Pct. of 2mm.—w soil g/cc Pct. of whole soil cm/em
Q-25 0,52 82 | 84.8] 58.h
2545 156 (157.1]|124,7
bEBO| 0.32 192 |184.7/149.6
80-100 155 [191.8[125.9

a/ 29.3 kg of organic carbon per square meter to & dapth of 1 meter.
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HONUAULU SILTY CLAY LOAM
558Ha-1-5

Location: 1Island of Hawaii, Hawaii County, Hawalil. Approximately .81 km (0.5 mile)
north of Kainaliu town, .97 km (0.6 mile) east (mauka) of Highway 11 on Roy Wall's
Ranch. Date of sampling: 1958

Degeription by: W. Ikeda. Collectoras: W, Ikeda and M, Takehiro.

Classification: Hydric Dystrandept, thixotropic over fragmental, isothermic.

Vegetation: Yellow foxtail (Setaria geniculata), kikuyu (Pennisetum clandestiaum),
Glenwoodgrass (Sacciolepis contracta), honohono (Commelina diffusa), carpetgrass
(Axonopus affinis), sedge (Carex sandwicensis), joee (Stachytarpheta cayaannensis),
sensitive plant (Mimosa pudica), Christmas berry (Schinus terebinthifolius), and guava
(Psidium guayava). Climate: Average annual precipitation is 188 to 200 cm (75-80
inches). The mean annual temperature is 18.9° C (66° F)6 the mean January temperature
17.8° C (64° F), and the mean July temperature 20° C (68 Parent material:
Volcanic ash., Topography: Undulating to rolling low leeward slopes of Mauna Loa
Mountain. Elevation: 501 m (1,670 feet). Drainage: Well drained; moderately rapid
permeability; runoff slow., Soil moisture: Moist,

Remarks: Textures are apparent field textures. Texture and terms for describing
""smeariness' are explained in the methods section of this report. Colors are for
moist soill unless otherwise noted. Paired sample number S58Ha-~1-6, Soil at this
location was at one time planted to sugarcanme; surface and A horizon are relatively
nonstony, but the rest of the profile is stony and become more stony with increase in
depth. The soll is underlain by an Aa flow.

HORIZON DESCRIPTION

Ap 0 to 25 em (0-10 inches), very dark brown (10YR 2/3) silty clay loam, dark
BSL No. brown (10YR 3/3) dry; strong medium and fine granmular structure; hard,
59533 friable, sticky, plastic and nonsmeary; many roots; few wormcasts; wany fine

and very fine interstitial pores; common very hard lava fragments ?of pebble
size; material is moderately magnetic; abrupt wavy boundary.

B21 25 to 45 em (10-18 inches), dark brown (7.5YR 3/3) silty clay loam; weak coarse
BSL No. fine and very fine subangular blocky structure; friable, sticky, plastic, very
59534 weakly smeary; many roots; few wormcasts; many fine and very fine and few

medium and coarse tubular pores; patchy thin gelatinous-like coatings on ped;
common very hard lava fragmente of pebble size; material is very weakly magnet-
ic; clear wavy boundary.

B22 45 to 80 cm (18-32 inches), dark brown (7.5YR 3/3) silty clay loam; moderate
BSL No. coarse fine and very fine subangular blocky structure; friable, sticky, plastic,
59535 weakly smeary; common roots; many fine and very fine and common medium and few

coarse tubular pores; thin patchy gelatinous-like coatings on peds; common very
hard lava fragments from pebble to cobble size; lower part of this horizon has
pockets of dark reddish brown (5YR 3/4) material which is similar to the rest
of the horlzon except it is slightly more smeary and have many very fine
olivine crystals embedded in matrix; abrupt wavy boundary.

B23 80 to 100 cm (32-40 inches), dark brown (lQYR 3/3) silty clay loam; weak and
BSL No. moderate medium fine and very fime subangular blocky structure; friable,
59536 sticky, plastic, weakly smeary; few roots; many fine and very fine and common

medium tubular pores; thin patchy gelatinous-like coatings on peds; stronger
structured material appears to have thicker gelatinous-like coatings and some
shiny glazed coatings on peds; many very hard lava fragments from pebble to
stone size, increasing in number with Increasing depth; lava fragments have
many olivine crystals embedded in the matrix, -



SOIL FAMILY EKvdric Pystrandept, thixotropic over fragmental, isothermic
SOIL SERIES Mw_ SOIL Nos. __85888-1-6

U.5. DEPARTMENT OF AGRICULTURE

Beltsville Lab Nos. 59537 ~ 595kl

S0IL CONSERVATION SERVICE

LOCATIOM _Hawail County, Hgwadidl

Mineralogical Analysis

¢ Mont - KathAd A _ Amor=| Amor-[ Mag- A2
D(Zg]')h Horizon Ahf’z moril-| Micas| fin= G|bgs phous [phous [netite Quartz Feld-| Oli- |Pyrox-| Py-
PRAne (| onite ites 5i0, [Al,O spar | vine | ‘ene | rite
il 217'23| etc.
Parcent of Whole Soil hast
0-23 | Ap N
23.40 | B2L 2X - X
40.65 | BR2 2X _ - X
65-T3 | B23b 2% - 1% B
73.93 |mebp | ex - x
- - E bl ~ 0. OH|
Depth Total Chemical Analysis ""“C*gcﬁ: S—:ége 0 5s’:l>|uNb°igH
. . C .
{cm) 510, | 110, |A1,0,[Fe, O, No,0| K0 | PO, | Total Fe,0, z;ig $i0, | ALO
B —— Percent of Whole Soi = -~
0-23 |Ap 7.1 10.2
ﬁg.léo B21 12,6 | 18.0
-65 | mee 13.3 | 19.0
€5-73 | Ba3b 12.5 | 17.9
73-93 | B2Ub 11.8 | 16.9
Exty. | Cati h.
Depth GA1 682a Extractable gc)i(drify (::u;gcei’r(; fg:_ Ba's:ﬂon pH
- e 5C3 [ 8C1a [8C1c
em) [Qrganic|Nitro C/N 6N2a | 602 5Ala | 5A3a Al
(em o | i Ca | Mg 6H2a 10 one| Sum &G 1D sum | H,0 | KCI
Pet, | Pet, /100 g - ent 1:1 | 1:1
0-23 11,80 [Laae| 11 13.2 | 6.1 0.4 65.1 85,1 =11 5.9 | 5.7
23-40 6.92(0,535| 13 | 7.4 [2.9 | 0.3 89.0 99.8 11 | 6.0 | 6.2
Lo-65 5.840,436| 14 | 4.6 |2,6 | 0.3 87.5 95.1 8 [6,0 ]6.3
5-73 1,80 0.343| 1% [ 6.5 [1.7 | 0.2 75.3 81,8 10 | 6.0 .5
73-93 k720368 | 1 | 6.2 |1.6 | 0.3 68.5 76.7 11 | 6.2 | 6.6
s%%;'g—:;ru"d;’;qgﬁzlle cf(fgg"_e Atterberg limits Bulk density  |Parti- Water content | Extensibility
Depth ["Sand | Silt | Clay |mgnts 3A3a| cle [uBE r? 4D1
(cm) an (o|_5_ & >c2rmg‘f Plastic| O;’e" F'é)‘sda den-| Pield ?}5 |
2-0.05)(0.002) [.002) thc':le [imit ry |moist | gipy iat, bar COLEf| COLE
be—Pct. of 2mm.—m| soil __ g/¢c . of whole soil cm/ cm
O-ﬁg 0.48 19g.h
23- 0.
h0.-65 0.33 177.0
65-73 170.1
73-93 169.8

a/ 26,1 kg of organic carbon per square meter to a depth of 1 meter.
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HONUAULU SILTY CLAY LOAM
§558Ha-1-6

Location: Island of Hawaii, Hawaii County, Hawaif; 1.6 km (1 mile) southwest of
Kealakekua, Sample site located .35 km (1/4 mile) west of Konawaena School on
Horseshow One Ranch. Date of sampling: 1958.

Deseription by: W. Ikeda. Collectors: W. Ikeda and M. Takehiro.

Classification: Hydric Dystrandept, thixotropic over fragmental, isothermic.
Vegetation: Californiagrass (Panicum purpurascens), Hilograss (Paspalum conjugatum),
yellow foxtall (Setaria geniculatg), sensitive plant (Mimosa pudica). Climate:

Average annual precipitation is 188 cm (75 inches). The mean annual temperature is

18.9° C (66° ¥), the mean January temperature 17.8% C (64° F), and the mean July
temperature 20° C (68° F). Parent material: Volcanic ash. JTopography: Leeward
undulating and rolling low slopes of Mauna Loa Mountain. Elevation: 504 m (1,680
feet). Draingge: Well drained; moderately rapild permeability; slow runoff. Soil
moisture: Moist,

Remarks: Textures are apparent field textures, Texture and termeé for describing
"smeariness' are explained in the methods section of this report. Soil 1is stony on
surface and throughout profile, The soil appears to be underlain by pahoehoe lava.
Colors are for moist soll unless otherwise noted. Paired sample number S58Ha-1-5,

HORIZON DESCRIPTION

Ap 0 to 23 cm (0~9 inches), very dark brown (10YR 2/2) silty clay loam, dark
BSL No. grayish brown (1OYR 4/2) . dry; strong medium fine and very fine granular
59537 structure, surface 25 mm (1 inch) of horizon is moderate fine and very fine

granular; hard, friable, sticky, plastic, nonsmeary; many roots; few worm-
casts; many f£ine and very fine interstitial pores; common hard lava fragments
of pebble size; material is weakly magnetic; abrupt wavy boundary,

B21 23 to 40 cm (9-16 inches), dark brown (7.5YR 3/3) silty clay loam; weak fine
BSL No, and very fine subangular blocky structure; friable, sticky, plastic, very
59538 weakly smeary; many roots; few wormcasts in upper part; many fine and very

fine and common medium tubular pores; thin patchy gelatinous-like coatings on
peds; few very hard lava fragments of pebble size; material is nonmagnetic;
clear wavy boundary.

B22 40 to 65 cm (16-26 inches), dark brown (7.5YR 3/4) silty clay loam; moderate
BSL No. coarse, fine and very fine subangular blocky structure; friable, sticky,
59539 plastic, very weakly smeary; common roots; many fine and very fine, common

medium and few coarse tubular pores; thin patchy gelatinous-like coatings on
peds; few very hard lava fragments of pebble size; few very fine olivine
crystals in lower part of horizon; abrupt wavy boundary.

B23b 65 to 73 cm (26-29 inches), yellowish red (5YR 2/4) sllty clay loam; moderate
BSL No, coarse, fine and very fine subangular blocky structure; slightly firm and
59540 friable, sticky, plastic, weakly smeary; common roots; many fine and very

fine, common medium and few coarse tubular pores; parts of this horizon con-
slet of very firm dark reddish brown (2.5YR 3/4) compacted ash which is weakly
smeary when crushed; patchy gelatincus-like coatings on peds; many very fine
olivine crystals embedded in matrix; abrupt wavy boundaxy.

B24b 73 to 93 cm (29-37 inches), very dark brown (LOYR 2/3) silty clay loam;
BSL No. moderate medium fine and very fine subangular blocky structure; there are
59541 pockets of strong fine and very fine subangular blocky structure which 1is

firm; friable, sticky, plastic, very weakly smeary; common roots; many fine
and very fine, common medium and few coarse tubular pores; common patches of
smooth gelatinous-like coatings on peds; very few very fine olivine crystals;
many very hard lava fragments from pebble to stone size increasing in number
with inerease in depth, these lava fragments do not have olivine crystals.



SOIL FAMILY ___Typic Eutrepdeapt wedial, ischyperthermic e A RvAT oIS TuRE

SOIL SERIES Naalehu silty clay losm SOIL Nos, __ B55Hs-1-11 LOCATION _Eawail County, Hawaid
Riverside Lab Nos. 65108 - 65112

Minerological Analysis
_Mont~ Kao= la:pr., . Amor- Amor-| Mag- Vol-
D(:z\t)h Horizon A'::::‘a moril-(Micas| lin= ;:’:‘ B""':'" G"’"h’ phout (phous netite | Ana= ey m?.,;c Feld~| Oli- |Pyrox-{ Py=~
P lonites Ites fo 510, |Al,Oq) gtc, | Tote glass| #ar | vine | ‘ene | rite
- —Parcant of Whole Soil o
—0-50 | Ap pid ST 10 ] 1 10 5] 3
Jsg-gg 11321 23: :: {g 1 10 10 3
= _ 15 10 5
90-1331::"%2 24 T 1% T3 0| §
133-163( Ive ax 1 15 1 1% 15 s
- Extroctable [Garb= (0.5 NaOH|
Depth Total Chemical Analysis iron” 6C2q |onate Solub‘io
(em) §i0, | IO, [Al;O5fFeyO4 MnOyl MgO| CaO|Na,O| K,O |P,O4 L. 1 Total | Fe F.203C°EC°3 $10, | ALG
+ arcent of Whole Soi - -
0-50 | Ap 51,1 244 (13.9[12.7(0.27[4:29|1.93(0.56[0,21/0.67(12.5[200.5] 5.9 8.4 10. 5912, 22
50-T8 | B), hbde )| 3.0(15,9(|1641]0:,206 (6011 (2:.13]|0,51(0,22(0.64|11.6 (100.6( T+5|20.7 16 32| 7. 81
78-90 37,9] 3.7|2042(1844(0,29]/4496]1084/C.38(0,09/0.35/11.9 M’D.g 92 (13,2 8,911,460
G0-133(T1IB23 |35+ 8| 40 |22 42 |2042 0029 384 Lo15[0.36(0,09|0.22 | 1246 |100.8] 9.7(13.9 oH0. 18
133263 I 36.8| 3.8|21.4(20,2|0.27 |40 68]|1.09(0,23(0,09(019(1243 |101.1] 749 (11.3 L5.39(10.%4
|
6Ale | 6B1a Extractable boses 5Ble Sum Ecﬁlrl Cuc'c‘!gc.l’;; Nz‘loaM fﬁl ;gthu:ﬁon pH
?:;;h Ol%nlc Nitro-| €/N 6N2a | 6020 | 6P20 | 6Q2a of 6H2a 5Ala |’ oxtr. | A 5C1 | 5C3[8Cla |8CIc
carben | gen Co | Mg | Na | K |[bases MK 0Ae| Sum | SO, | 4G 1p[MHaon HO [ KCI
Pct, | Pot, Meq./100 g. Percent 1:5 |15
0-50 3,29(0.25%(13 17.2| 941 (0.70[0.70]27.7 #5.8 [ 0.1/40.0 Ssf |43
50-78 | 1.97|0.17|12 [22.8(11.7|1.00|0.70] 26,2 500 2 - 0.1(72.0 5.8 | 4.8
| 78-90 | 0.99]0,08|11 (33,7 /19,2 [1.80 [0,50]55.2 53,1 - - _|87.0 6e6 |80 6
90-133[ 0.60|0.08|10 35,8(23,8|2.10(0. 20| 62.0 6346 - 97.0 &7 | 5ot
133-163| Q.47 34,4 (26.5(1490(0.20|63,0 67.6 - 93.0 6.6 | 5.7
%Iﬁf:“lf”hf'gm’;qﬂc‘la Cf:grs_e &/ Atterberg limits Bulk density Parlﬂ- Water content | Extensibility
Depth [ Sand Clay |ments N cle 4D1
(em) nd | 3ilt_| Cloy >2mm plasticlLiquid Plestic| 1/3 |Oven | Field | o 13 | 15
(2-0.05)j0.002) [ 002)| PS5t PF | Timit | Timit | index| bor | dry [moist | gipy bor | bar |COLEf COLE
w—Pct. of 2mm.— soil | Pct. | Pet. | Pet, g/cc Pet, of whole seil [ cm/cm
0-50 52 | 13 [ 2t AT 2.8 %F‘!_ﬂ.
50-78 0.85 2.76 53.1(39,5%
=90 95_J120 | 25 0,79 | 2.85 87.3|13.2
90-133 RTIERD I51.2 (98, 9
133-163 KP. | N.P. | K.P, 0.52 2.9k 100.6 | 78.7
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NAALEHU SILTY CLAY LOAM
565Ha-1-11

Location; Island of Hawail, Hawail County, Hawali. Naalehu Quadrangle - 19903'15"
north latitude and 155935'30" west longitude, about 1.93 km (1.2 miles) northeast
of Hutchinson Sugar Company Office in field 310. Date of sampling: April 8, 1965,
Degcription by: H, Sato and L. Giese., Collectors: K. Flach, L. Giese, L. Swindale,
G. Yamamoto, R, Smythe, H, Sato and W. Subica.
Classification: Typic Eutrandept, medial, isohyperthermic.
" Vegetation: Sugarcane (Sacchatum officinarum), natural vegetation is Christmas
berry (Schinus terebinthifolius), bermudagrass (Cynodon dactylon), guava
(Psidium guayava), and kaimi clover (Desmodium canum). Climate: Average annual
precipitation is 125 em (50 inches). The wmean annual temperature is 22° C
(720 F), the mean January temperature 21° C (69° F), and the
mean July temperature 1s 24° C (75° F). Parent material: Volcanic ash, Topography:
Leeward low alopes of Mauna Loa, convex, 12 percent south glope. Elevation: 360 m
(1,200 feet). Drainage: Well drained; moderately rapid permeability; medium runoff.
Soil moisture: Moist.
Remarks: Textures are apparent fleld textures., Texture and terms for describing
"smeariness'" are explained in the methods section of this report. Paired sample
number $65Ha-1-12.

HORIZON DESCRIPTION

Ap 0 to 50 e¢m (0-20 inches), very dark brown (10YR 2/2) silty clay loam, dark

RSL No. grayish brown (1OYR 4/2) dry; moderate medium and fine granular structure;

65108 hard, friable, sticky, plastic; many roots; matted at base of horizon; many
fine pores; slightly acid (pH 6.5); abrupt smooth boundary.

B21 50 to 78 em (20-31 inches), dark brown (10YR 3/3) silty clay loam, dark brown

RSL No. (7.5YR 4/4) dry; weak coarse prismatic structure; hard, firm, sticky, plastic,

65109 weakly smeary; upper 15 cm (6 inches) compact; few roots mostly along old

root channels; many charcoal fragments; many wormcasts in old channels;
neutral (pH 6.7); clear smooth boundary.

I1B22 78 to 90 em (31-36 inches), dark reddish brown (5YR 3/2) silt loam, dark

RSL No. reddish brown (5YR 3/4) dry; structureless, massive; hard, friable, slightly

65110 sticky, slightly plastic, weakly smeary; few roots; many very fine pores;
tuff band nearly continuous; neutral (pH 6.7); clear wavy boundary.

IIIB23 90 to 133 cm (36-53 inches), dark reddish brown (5YR 3/3) silt loam, dark red
RSL No. (2.5YR 3/6) dry; weak coarse prismatic structure; slightly hard, very friable,
65111 plastic, weakly smeary; few roots; many pores; neutral (pH 7.0); clear wavy

boundary.
IvC 133 to 163 cm (53-65 inches), dark reddish brown (5YR 3/3) silt loam, dark

RSL No. reddish brown (2.5YR 3/4) dry; structureless, massive; very friable, slightly
65112 plastic, weakly smeary; few roots; many fine pores; neutral (pH 7.2).



U.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY _Typic Entrandept, medial, ischypsrthermic SOIL CONSERVATION SERVICE
SOIL SERIES Naalehu silty clay losam SOIL Nos, _ S65Ha-1.12 LOCATION _Hawaii County, Hawaii

Riverside Lab Nog. 65113 - 65118

Mineralogical Analysis

Depth _ Mont- Kao- | o el Amor-| Amor-| Mog- Vol-
(:;) Horizon :f:clu?-ne moril- Micas| lin- G:::bs Bo'ef:m- Gﬁ:rh' phous (phous netite | Ana= oy \.| m?..;c Feld-| Oli~ [Pyrox~ Py-
lonites| ites ScO2 Al203 etc. | o5e glass | $Par | vine | ‘ene | rite
S8t - Percent of Whole Soil
P!
28-43 | Ape
43-70 | B2L
70-93 | Bzg
93-113| IIB23
113-150| IIIB3
T, h ; Extractable |Garb= |0.5N NaOH
Depth otal Chemical Analysis on 6 °"g§° Solul:ﬁe
(cm) S0, | TiO, |Al,04Fe, 04 MnO,| MgO | CaO[Na,O| K,O |P,O; L. O. 1 Total | Fe [Fe,04C2C05 5i0, | ALO,
6E1b
L 3 - Parcent of Whole Soi -
0-28 | Apl L.k 6.
28-43 | Ap2 6.1 a.-?
_l_;g-'grg gzé; 9.2 13.3
- 10. 15.2
93-113| 1IB23 1.1 1?.9
3-150| IIIB3 10.8 [ a5}
Salo | 681a| | Extroctable boses 5Blo | s, heidin| sapaciy T XS | betmion PH
D th LZ2a exTr .
(::) Org:mic Nitro- C/N 6N2a | 602a | 620 | 60020 of H2 5A axtt. AI+-0+ 5C1 | 5C3 [8Clo [BCIc
carbon | gen Ca | Mg | Na K | bases aNH,’OAc Sum 504 6G 1D [MHaone H20 KCl
Pet. | Pet, Meq./100 g, *= Parcent 1:5 1:5
0-28 | .07 |0.306] 13 [15.2] 6.9 [ 0. 1.7 |24k h6.4 0.3 [0.2 52 5.4 | 4,5
2843 | 0,97 |0.115( B |2b.0 {12.5 | 1.5 | 0.2 [38.2 17.3 - tr. 81 6.2 | 5.3
43.70 | 0.74% |o0.072] 10 [27.% Jak.,2 | 2.1 | 0.5 |bb.2 52.h - 84 6.2 | 5.2
70-93 [ 0.71 [0.067] 11 [32.3 [1k.9 | 2.k | 0.k [50.0 62.9 - 79 6.3 | 5.3
93-113| 0.63 [o0.054 12 |37.8 |15.4 | 2.8 | 0.4 |56.4 70.2 - 80 6.6 | 5.3
13-150| 0.63 37.1 [16.4 | 3.8 | 0.3 [57.6 66.5 - a1 6.6 | 5.4
'§izg class and particle|Coarse Atterberg limit Bulk densi Parti- Water tent | E bili
Deoth c;l:mefer (mm) 3'0;] fmgf- erberg limits ensity c::rlel ater conten xtensibility
p d | Silt ments . 4D1
em) | | @.5-| ) |> 20 plasticlLiquidPlestic] /3 |Oven |Fisld | gon_|Piedd) 1/3 | 15
(2-0.05)l0.002) .002)[P5!-0F [ Timit | limit | index bar | dry |moist | gy, [molst| bar | bor |COLEf COLE
le—Pct. of 2mm.—w= soil 9/¢¢ Pct. of whole soil cm/em
0-28 0.80 [2.51 [53.0 [93.17 36.5
28-43 0.66 |2.80 |72.4 | 75.6 ) 60.1
43.70 0.59 [2.87 [87.0 | 90.2 | Th.0
70-93 0.52 [2.88 L07.2 [L05.0] 83.9
93-113 0.51 [2.90 l1s5.4h | 88,1 66.9
113-150 0.49 [z.ob 116.4 D1L.3] 97.4

a/ 12.3 kg of organic carbon per square meter to e dapth of 1 meter.
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NAALEHU SILTY CLAY LOAM
S65Ha-1-12

location: Island of Hawaili, Hawaii County, Hawaii. Naalehu Quadrangle - 19904 ' 30"
north latitude and 155°34'30" west longitude, A pit located about .8 km (1/2 mile)
of the Naalehu graveyard in field 120, Hutchinson Sugar Company. Date of sampling:
April 8, 1965.

Description by: H, Sato and L. Glese. Collectors: K. Flach, L. Swindale, L. Giese,

G. Yamamoto, W. Subica, R. Smythe and H, Sato.
Classification: Typic Eutrandept, medial, isohyperthermic.

Vegetation: BSugarcane (Saccharum officinarum), natural vegetation is Christmas

.

berry (Schinus terebinthifolius), bermudagrass (Cynodon dactylon), guava
(Psidium guayava), and kaimi clover (Desmodium canum). Climate: Average
annual precipitation is 100 to 125 cm (40-50 inches). The mean annual
temperature is 22° C (72° F). Parent material: Volcanic ash. Topography:
Leeward low slopes of Mauna Loa, convex, 12 percent north slope, Elevation: 294 m
(980 feet). Drainage: Well drained; moderately rapid permeability; medium runoff.
Soil dmoisture: Moist,

Remarks: Textures are apparent field textures. Texture and terms for describing
"smeariness' are explained in the methods section of this report. Colors are for
moist solil. Pailred sample number S$S65Ha-1-11.

HORIZON DESCRIPTION

Apl 0 to 28 cm (0-11 inches), black (10YR 2/1) silty clay loam; strong medium and
RSL No, fine granular structure; friable, sticky and plastic; many roots; many fine
65113 pores; abrupt smooth boundary.

Ap2 28 to 43 cm (11-17 inches), dark brown (7.5YR 3/4) silty clay loam; weak fine
RSL No. subangular blocky structure; friable, sticky and plastic; many roots; many
65114 fine pores; clear smooth boundary.

B21 43 to 70 em (17-28 inches), dark reddish brown (5YR 3/4) silt loam; weak

RSL No, coarse prismatic structure; very friable, slightly sticky, plastic and weakly
65115 smeary; many roots; many very fine pores; abrupt wavy boundary.

B22 70 to 93 cm (28-37 inches), dark reddish brown (5YR 3/4) silty clay loam; weak
RSL No. coarse prismatic structure; very friable, sticky, plastic and weakly smeary;
65116 few roots; many very fine pores; abrupt wavy boundary.

TIB23 93 to 113 c¢m (37-45 inches), dark reddish brown (2.5YR 3/4) silt loam; massive;
RSL No. friable, nonsticky, nonplastic and weakly smeary; few roots; many very fine
65117 pores; abrupt wavy boundary.

IIIB3 113 to 150 cm (45-60 inches), dark reddish brown (5YR 3/4) silt loam; weak

RSL No. coarse prismatic structure; friable, slightly sticky, plastic and weakly
65118 smeary; few roots; many very fine pores.



SOIL FAMILY __ Tvpic Eutrandept, medisl, isohyvperthermic e TRynT o) CUL TURE
Pakini very fine sandy
SOIL SERIES ____losm (taysdjunct)  SOIL Nos, _ S65Ha-1-10 LOCATION_Havaii County, Hevail

Riverside Lab Nes. 65137 = 65143

. TExtractable |Gorb- |0.5N NaOH|
Depth | Hort Totel Chemical Analysts iron _6C2q | onate So|uba|e
(em) | zom | SiOy | TiO, |AlyO4[Fe,04MnO,| MgO | CaO|NayO| KyO | P04 [L.O. 1 Total | Fe Fezoac:;?)a S10, | ALQ
_ d — Percent of Whole Soi -
0-5 |Ap 4.6 | 6.6] -
5-28 | Al2 5.3 7.6 =
28.55 | A3 5.2 | 74| =
55-93 | B2l b2 | 6.0 - 7
93-133 B22 3.9 | 5.6| -
133~ Con 5.0 7.2 -
3-38 |A3 0.6 [ 0.9 -
(pocket|of sand
BA 7¥ _ Water extract from saturated paste 8AL
Depth water  |6N1b [ 601b [6P1a | 6Qia 6Ila| 67la| 6Kla| 6L1b| 8Ala
Horizon o Elsctrical
{em) Saturation | Ca Me N X cog | Mooz | 1 | so, 4
ity
o5 T Pt 3 men/ e mmho/cm
- P Bob| 2.6 [2.2 [2.b | 0.8 - . a1
5-28 | Al2 T8
28.55 | A3
55-93 | B21 -
93-133 B22 65.3| 2.7 | 2.1 | 5.0 | 0.2 - 2.0 | 5.4
133-150 Cea _
3-38 a3 -
(pocket| of sand
Exty. | Cation exch .y o v Ba
Depth 6A;/a 6Bla E"f’“‘:'ﬂﬂe boses 5Bla | sym hcidiky| eapacity 54 he ':Sll, saturation pH
(cm) |Organic|Nitro-| C/N 6N2a | 602a | 6P2a | 6Qi2a| of 6H2 S5Ala exir. [AfTTT 5CT| 5C3 |8C1q |8CIc
carbon n Co | Mg | Na | K |bases “ N1 0| Sum SO, |6G 1D Mo H O | KCI
Pct, gzr. e — Meq./100 . *  Percent 11 |1
0-5 [5.5% |0.379 15 | 28.4 [13.5 1.2 | b2 | b7.7 52,1 - 92 6.8 5.8
5-28 (2.97 | 0.215 14 | 33,8 (16,2 (2.1 | 2.6 54.7 58.8 - 93 7.2 | 5.
| 28-55 [1,b0 |0.119 13 [45.6 (19.9]3.1 0.8 | 68. K:) - 100+ 1.7 62
55-93 [0.85 |[o0.064 13 |s7,7(26.2(3.7 | 0.2]87.8 57.2 0.4 100+ 7.9 | 6.5
93-133(0.60 | 0,084 1k | h2,7 (21,7 g.h O'E .1 50.2 - 100+ 8.0 | 6.
133.150[0.51 39.0 | 20.9 | 6. 0. .8 50, - 100+ 8.2 6.3
3-38 [0.20 6.8 3.0[0.7 0.3 ] 10.8 9.9 - 100+ 1.7 6.9
Yize class and particle [Coarse . . . N s
diometer (mm) 3A1 | frag- Atterberg limits Bulk density  |Parti-|  Water content | Extensibility
Depth ["Sand | Silt | Clay |ments cle DT
{em) (ol,5- 4 >2'""“f Plostic|Liquid [Flastic 1/3 |Oven F"’_ld den- 1/3 15 o
(2-0.05)(0.002) [.002) [R5+ 0 [ Timit | limit | index bar | dry [moist | gy bor | bor COLEf| COLE
le—Pct. of 2mm.—=| soil g/ce Pet. of whole soil | cm/cm
0-5 |68.0 |26.7| 5.3 0.57 2.9 53.1 |29.1
5-28 | 66.5 3.1 | 2.4 0.85 |2.85 39.6 |33.7
28-55 ﬁ,a 35,1 | 2.6 1.04 [2.81 45,0 |3k,2
55-93 .8 B 2.4 0.84 [2.90 51.3 [35.0
93-133| 44,1 | 52.0| 3.9 0.90 (2.84 k9.1 (33.3
133-150] 53.2 b2.3)| b4.5 2.8 47.9 |30.3
3-38 [95.3 4.0 | 0.7

5/ 15.5 kg of organic carbon par square meter to s depth of 1 mater.



43.

PAKINI VERY FINE SANDY LOAM (taxadjumnct) 1/
$565Ha-1-10

Location: Island of Hawail, Hawaii County, Hawaii, Kalse Quadrangle - 18957'30"
north and 155939'55" east longitude., A pit located about 2.4 km (1.5 miles) east
of the tracking station at South Point near the 5CS grass garden. Date of sampling:
April 8, 1965.

Description by: H. Sato and L. D, Giese. (Collectors: L. Glese, K, Flach, L. Swindale,
H. Sato, R. Smythe, W, Sublca, and G. Yamamoto.

Clasgification: Typic Eutrandept, wmedial, isohyperthermic,

Vegetation: Grass cover, Sandbur (Cenchrus echinatus), Japanese tea (Cassia
leschenaultiana), indigo (Indigofera suffruticosa), buffelgrass (Pennisetum ciliarq),
Climate: Average annual precipitation is 50 to 75 cm (20-30 inches). The mean
annual temperature is 24° C (75° F). Parent material: Volcanic ash and olivine
sand. Topography: Leeward footslopes of Mauna lLoa; convex, .3 percent south slope.
Elevation: 158 m (525 feet). Drainage: Well drained; rapid permeability; slow
runoff. Soil moisture: Dry.

Remarks: Textures are apparent field textures, Paired sample number is 865Ha-1-9.

~ Colors are for moist soil.

HORIZON DESCRIPTION

Ap 0 to 5 em (0-2 inches), dark brown (7.5YR 3/2) very fine sandy loam; weak
RSL No. medium platy structure; very friable, nonmsticky and nonplastic; many roots;
65137 common coarse sand and rock fragments ! to 2 mm; resists wettlng; abrupt

smooth boundary.

Al2 5 to 28 cm (2-11 inches), dark brown (7.5YR 3/2) very fine sandy loam; weak
RSL No. coarse prismatic structure; friable, nonsticky and nonplastic; many roots;
65138 common fine pores; common coarse sand and rock fragments 1 to 2 mm;} clear

wavy boundary.

A3 28 to 55 em (11-22 inches), dark brown (7.5YR 4/4) very fine sandy loam;
RSL No. weak coarse prismatic structure; friable, nonsticky and nonplagtic; few

65139 roots; common fine and very fine pores; common pockets of gray sand; clear
wavy boundary,

B21 55 to 93 em (22-37 inches), dark brown (7.5YR 4/4) loam; weak coarse pris-

RSL No. matic structure; slightly hard, friable, slightly sticky and glightly

65140 plastic; few roots; common fine pores; gradual wavy boundary.

B22 93 to 133 em (37-53 inches), dark brown (7.5YR 4/4) loam; weak coarse prismat—
RSL No. ic structure; friable, slightly hard, slightly sticky and slightly plastic;
65141 few roots; common fine pores; gradual wavy boundary.

Cca 133 to 150 em (53-60 inches), dark yellowish brown (10YR 4/4) very fine

RSL No. sandy loam; massive; slightly haxd, friable, slightly sticky and slightly
65142 plastic; no roots; common fine pores,

1/ The Pakini series is classified as Entic Eutrandept. The Al horizon
of this pedon is too deep for the Entic subgroup,



U.5. DEPARTMENT OF AGRICILTURE

SOIL FAMILY ___Typic Eutrandept. medin], isothermic _ SOIL CONSERVATION SERVICE
SOIL SERIES _Waimea very fine sandy loam SOIL Mos.__858Ha-1-3 LOCATION _Hewaii County, Hawaii

Beltaville Lab Nos. 59521 - 59526

Mineralogical Analysis
TR g onie Ko TA3 Amor-| Amor-| Mag- TA2 | o | ™2
D(:zf)h Horizon A’,l.::‘-e morit={Micas| lin~ é:zbs- Boler:m- G?:th- phous |phous |netite | Ana= wartz] canic | Feld=| Oli- |Pyrox- !’y-
P lonites ites 510, AL Oy etc. tase glass | SPar | vine | ‘ene | rite
- Percent of Whole Soil -
0-5 | ALl
5.13 | Al2  [uX X |tr. X w
13-20 | A13
20-58 [ B21 [X X |tr. X X
58.88 | B2
88.118| Be3  [bX X |tr. X 1X
: E bl b~ [0.
- Total Chemical Anclysis Extractable ggé;e 0.5N NaOH
P
. . CaC0,| s;
(cm) 5:02 T|C)2 A|203 Fe203 MnC)2 MgQ| Ca® Nu20 K20 P205 L.O.,1|Total | Fe Fe203 :Elb3 S|02 Al203
Parcent of Whole Soi -
0-5 | A1l [27.66]2.76 |21.04 [13.08 o.a. 30.61| 95.8] 5.7 8.2
5.13 | Al2  |2B.60]| 3.37 [25.12 [25.43| O. 20.49| 93.5( 7.5 | 10.7
1320 | A1y |PB.WA| 3,40 [0R.gp [16.12] O, Lk 21.91| 96,3| 8.5 | 12,2
20-58 | B2 [28.78] 3.65 |25.92 [17.23]| 0.33 21.01] 96.9[ 8.6 | 12.3
s8.88 | B22  |26.u4b | b.32 |26.88 [18.72 0.30 23.27| 99.9( 9.2 | 13.2
8.114| Bz b8l .51 57,0k 19.97] 0.37 20.29| 97.0(9.9 | 142
Extr. [ Cati b ‘
Depth 6A.Ia 6B 2al Extractable bases 5Bla | g,y Dc)i(dr"y cé:g:;f; [NHOAc :‘C'l sg:f‘”gzg — pH
ic| Ni 6N2g | 6021 | 6P20 | 6Q2a| of 5Al0 | 5A%a | extr, [AfF| 5C1 8Cla |8C1c
{em) ?::.grab:: I::r‘o- CNoE3 M | Na 17K | bases | 120 w,0ac Sum | SO, |G 1D[Mao%| sum | HO | KCI
Pct. | Pct. - Meq./100 g—— *= Percent 1:1 1:1
0.5 |33.00 [.Be[ 11 [34.% [6.,6 [0.% [5.5 | 46.9] 33.9 80.8 58 | 6.2 | 5.7
5-13 | 5.06 p.613( 8 RBa.8 |7.2 [0.3 |5.8 [ M6.1|25.7 71.8 64 | 7.5 | 6.6
33-20 | 4:76 p.528| 9 RT.7 [5.7 [0.3 |6.3 | 50.0|24.2 Th,l 67 7.6 | 6.9
2058 | %.30 Pp.382| 11 [43.k |7.3 | 0.4 | 6.4 | 57,5]/23.3 80.8 71 | 7.6 | 6.8
58.84 | 3.21 p.26B| 12 2,9 P26 [1.2 [2.5 | 59.2( 3L.7 90.8 65 [ 7.0 | 6.7
88.118) 2:87 p.262| 11 33.5 p3.2 (1.0 |3.7 [ 51.4]27.8 79.2 65 | 7.4 | 6.7
B Siﬁ?ﬂ:‘lsgrammp;quti‘le c'.:?:grs_e Atterberg limits Bulk density |Parti-|  Water content | Extensibility
Depth |"Band | 5ilt [ Clay |ments ‘ 5| cle 5% 01
(em) " (0|,5r- v >2""'“'“ Plastic|Liquid Plastic 1/3 |Oven ?f‘dd den-[*ield “is/bc 15° d
(2-0.05)}0.002)|(<.002)( P50 | Timit | limit | index| bor | dry |moist | §jpy fioyat | bor | bor |COLEf| COLE
~—Pct. of_ 2mm.— soil g/ec Pct. of whole soil cm/ cm
0-5 | 49.07] 47.0] 4.0 I3 [§7.17729.9
5-13 | 50.8v| u8.8| 0.4 0.71 23 |41.5 (29,1
—13-20 26 [46.1 [32.8
20.58 | 53.6P[ 43.8( 2.6 38 6L,k [48.3
s8.8s | 38.2P( 56,7 | 5.1 0.66 k7 |77.4 [59.2
83.118| 37.2P| 68,2 k.6 L5  [82.1 |60.8

&/ 29.3 kg of organic earbom per square mater to & depth of 1 meter.
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WAIMEA VERY FINE SANDY 1.0AM
§58Ha-1-3

Location: Island of Hawail, Hawaii County, Hawaii; 10.8 km (6.8 miles) northwest of
Kamuela Post Office on Highway 250. Pit located about 45 m (50 yards) northeast of
Kohala-Waimea Road on Parker Ranch., Date of sampling: 1958,

Description by: W. ILkeda. Collectors: H. Sato and W. Ikeda,

assitication: Typie Eutrandept, medial, isothermic,

Vegetation: Mostly bermudagrass (Cynodon dactylon); others are rattall (Sporobolus
capensig), wild oats (Avena fatua), joee (Stachytarpheta cayannensis), ilima (Sida
fallax), cactus (Opuntia megacantha), Formosan koa (Acacia confusa), aalil (Dodonaea
eriocarpa). Climate: Average annual precipitation is 75 cm (30 inches)., The mean
annual temperature is 15.6° C (60° F), the mean January temperature 13.99 C (57° F),
and the mean July temperature 16.7° C (62° F). pParent material: Volecanic ash.
Topography: Leeward rolling intermediate slopes of Rohald Mountain. Elevation: 966 m
(3,220 feet). Drainage: Well drained; moderately rapid to rapid permeability; medium
to rapid runoff on sparsely vegetated areas, slow on areas with good cover of grass.

S0il moisture: Dry.

Remarks:

Textures are apparent fileld textures, Colors are for moist soil unless other-

wise noted., Paired sample nuuwber $58Ha-1-4,

HORIZON DESCRIPTION

All 0 to 5 em (0-2 inches), very dark brown (7.5YR 2/2) very fine sandy loam,

BSIL No. dark brown (7.5YR 3/2) dry; weak medium and fine platy breaking to very fine

59521 granular structure; soft, very friable, nonsticky, nonplastic; strongly
magnetic; abrupt smooth boundary.

Al2 5 to 13 cm (2-5 inches), very dark brown (7.5YR 2/2) very fine sandy loam, dark

BSL No. brown (7.5YR 3/3) dry; weak very fine granular structure; slightly hard, very

59522 friable, nonsticky, nonplastic; many roots; many very fine interstitial pores;
few very hard lava fragments of pebble slze; material is strongly magnetic;
clear smooth boundary.

Al3 13 to 20 cm (5-8 inches), very dark brown (7.5YR 2/2) silt loam, dark brown

BSL No. (7.5YR 3/4) dry; weak medium fine subangular blocky structure; slightly hard,

59523 very friable, nonsticky, very slightly plastic; many roots; many very fine
tubular pores; few very hard lava fragments of pebble size; material is
gtrongly magnetic; clear smooth boundary.

B21 20 to 58 cm (8-23 inches), dark brown (7.5YR 3/3) silt loam, strong brown

BSL No. (7.5YR 4/5) dry; weak coarse and medium subangular blocky structure; soft,

59524 very friable, nonsticky, very slightly plastic; common roots; common very fine
and few fine and medium tubular pores; occasional very firm lava fragments of
pebble size; material is strongly magnetic; gradual smooth boundary.

B22 58 to 88 ecm (23-35 inches), dark brown (7.5YR 3/3) silt loam, brown (7.5YR 4/4)

BSL No. dry; few pockets of dark yellowish brown (10YR 3/3) material, slightly lighter

59525 colored (lOYR 4/4) dry; weak, coarse and medium prismatic structure; slightly
hard, very friable, nonsticky, very slightly plastic; few roots; common very
fine and few fine and medium tubular pores; few very hard lava fragments from
pebble to cobble size; material 1s strongly magnetic; clear wavy boundary.

B23 88 to 118 cm (35-47 inches), dark brown (7.5YR 3/3) silt loam, slightly

BSL No. lighter colored (7.5YR 4/4) dry; few pockets of material which is slightly

59526 redder in hue; weak coarse and medium prismatic structure; slightly hard, very

friable, very slightly sticky, very slightly plastic; few roots; common very
fine and fine and few medium and coarse tubular pores; common very hard lava
fragments from pebble to stone size, increasing in number with increasing
depth; material is strongly magnetic.



U.5. DEPARTMENT OF AGRICULTURE
S01L CC

SOIL FAMILY __Typic Futrandgpt. medial, isothexmic TION SERVICE
SOIL SERIES _ Waimea very fine sandy loam  SOIL MNos._  558Ha-1-U LOCATION_Haweli County, Hawaij

Beltgville Lab Nos. 59527 - 59532

Mineralogical Analysis |
¢ [Mont- Kan T Amor«| Amor+| Mag- TA2 | o | TH2
D(:::)h Horizon ':ho?‘; moril~|Micas | lin=- G;'b -Bo‘e'hm- Gl“ﬂ* phous |phous |natite | Ana= oy oy ou:ic Feld-| Oli- Pyrox= Py-
lonites ites e e te Si02 A|203 otc. | Yo glass| PO" vine | ‘ene | rite
- Parcent of Whole Soil Lt
0-3 AN
3.10 | Al2 bx X tr. X bk
10.18 [ A13
18.55 | B2l %3 X tr. X X
55-78 { B22
78.10% Bo3 bx ¥ . X 1x _
Extractable |Carb=[0.5N NaO!
et Total Chemical Analysis Extract e, ogé:e St
: CaCO,| ¢
(em) $i0, | TIO, |Al,O4(Fe, 04 MnO,| MgO| CaO|Na,O| K,0 |P,O; L. O. 1) Total | Fe [Fe,Oq ;Elbs $i0, | ALg,
Parcent of Whole 5oi : -
0-3 All 3.3 7.0
3.10 | A2 5.5 | 7.9
=18 | 413 7.4 [10.6
18.55 [ B21 7.8 |11.2
55.78 | Bo2 8,1 |11.6
T8.107 B2y 8.9 |12.7
tr. | Catl h |
Do | Al | 6B28 Extroctoble bases 5Blo | Sum beidii| copaciry || K | ptete o pH
(::; Org%lc Nitro- C/N | 6N24| 6026 | 6P20 | 6Q2a| of 6H2a 5Al0 |5A3a | extr. [af+| 5CT| 5C3 [8Cla [8CIc
carbon { gen Co | Mg | Na [ K |bases H,0Ac Sum | 5O, (g 1p|MHe0A| Sum H,0 | KCI
Pet, | Pet, - Meg./100 g. Percent | 3:1 | 11
0-3 | 13.1F | 1,237 11 |30.0 [1LXT 0.6 k.0 |46.0 [ 3%, 80,2 57 | 6.4 | 6.8
310 | 4.60|0.608 8 |29.5 [13.4| 0.8 [2.0 |b5.7 [20.6 66,3 6 |7.2 |63
10-18 | u.5810.5 8 ,gg.s 11.0| 0.5 [1.1 |bo.2 |25.1 65.3 62 7.3 | g8
55 [ L.78o.k3 11 (52.5 [ 6.6 0.B[0.3 [80.2 [27.2 B7.% 6 [ 7.4 | 6.7
55.78 | .11 0,57 11 |35.2 |20.8| L.l |0 |57.2 | 6.0 103.1 55 | 6.7 | 6.2
78-103 3.u6|n.319 11 :32.6 |21.1] 0.7 [4.1 [S8.5 [26.8 85.3 68 | 7.k | 68
E‘ﬁ?aﬁg{:rammsqéx‘i e (%:;:;s-e Atterberg limits Bulk dersity  |Parti=|  Water content | Extensibility
Depth [“Sond | Sift [ Clay |ments cle 7By A 4D1
em) | 10| 27 | >2mm piastic| LiquidPlastic| 173 |Oven A8 | gen-|prera| V2 | 18
(2-0.05)]0.762)|.002)|BS 7F [ Timit | limit | index| bar | dry |moist | sivy |wotae| bor | bar COLE“|C°'-E
b Pct, of 2mm.—=l soil g/ec Pet. of whole soil |  ¢m/em
0-3 [ 39.0 | 56,941 17 [50.6 | b2.3
3-10| 31,2 | 68.6|0.2 0.64 20 k0.6 | 31.4
10-18 2h ]35.7 | 33.8
18255 37 [50.4% | 46,8
55-78 0.61 56 [75.6 | 69.6
78-103 50 68,1 | 61

a/ 30.9 kg of argenic carbon per squUATE mater to & depth of 1 water.
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WAIMEA VERY FINE SANDY LOAM
S58Ha -1 -4

Location: Island of Hawaii, Hawail County, Hawaii; 12.8 km (8 miles) northwest of
Kamuela on Highway 250. Pit located 67 m (75 yards) northeast of Highway 250 on
Parker Ranch. Date of sampling: 1958.

Description by: W. Tkeda., Collectors: H. Sato and W. Ikeda,

Classification: Typic Eutrandept, medial, isothemmic,

Vegetation: Mostly bermudagrass (Cynodon dactylon); others are rattail (Sporobolus
capensis), lantana (Lantana camara), aalli (Dodonaea eriocarpa), Formosan koa (Acacia
confusa), cactus (Qpuntia megacantha), Climate: Average annual precipitation is
75 em (30 inchea). The mean annual temperature is 15.6° € (60° F), the mean January
temperature 13.9% ¢ (57° F), and the mean July temperature 16.7° C (62° F). Parent
material: Volcanic ash., Topography: Leeward rolling intermediate slopes of Kohala
Mountain, Elevation: 975 m (3,250 feet). Drainage: Well drained; moderately rapid
to rapid permeabllity; medium to rapid runoff on sparsely vegetated areas, slow on
areas with good cover of grass. Soil moisture: Dry.

Remarks: Textures are apparent field textures. Golors are for moist soil unless other-
wise noted. Paired sample number S58Ha-1-3.

HORIZON DESCRIPTION

All 0 to 3 em (0-1 inch), very dark brown (7.5YR 2/2) very fine sandy loam, dark
BSL No. brown (7.5YR 3/2) dry; weak fine and very fine granular structure; soft, very
59527 friable, nonsticky, nonplastic; many roots; many very fime interstitial pores;

material is strongly magnetic; abrupt smooth boundary.

Al2 3 to 10 cm (1-4 inches), dark brown (7.5YR 3/2) very fine sandy loam, slightly
BSL No. lighter colored (7.5YR 3/3) dry; weak fine and very fine granular structure;
59528 loose, very friable, nonsticky, nonplastic; many roots; many very fine inter-

stitial pores; few very hard lava fragments of pebble size; material is
strongly magnetic; clear smooth boundary.

Al3 10 to 18 e¢m (4-7 inches), very dark brown (7.5YR 2/2) silt loam, dark brown
BSL No. (7.5YR 3/2) dry; few pockets of reddish brown (5YR 4/3) wmaterial, gray (5YR
59529 5/1) dry that appears to have resulted from burning; weak, medium and fine

subangular blocky structure; slightly hard, very friable, nonsticky, very
slightly plastic; many roots; many very fine tubular pores; few very hard
lava fragments of pebble size; material is strongly magnetic; clear smooth

boundary,
B21 18 to 55 cm (7-22 inches), dark brown (7.5YR 3/3) silt loam, brown (7.S5YR 4/4)
BSL No. dry; weak medium and fine subangular blocky structure; soft, very friable,
59530 slightly sticky, slightly plastic; common roots; common very fine tubular

pores; few very hard lava fragments from pebble to cobble size; material is
strongly magnetic; gradual wavy boundary. .

B22 35 to 78 cm (22-31 inches), dark brown (7.5YR 3/2) silt loam, brown (7.5YR
BSL No. 4/3) dry; weak medium and fine subangular blocky structure; soft, very friable,
59531 8lightly sticky, slightly plastic; common roots; common very fine and occasional

medium and fine tubular pores; few very hard lava fragments from pebble to
cobble size; material is strongly magnetic; gradual wavy boundary.

B23 78 to 103 cm (31-41 inches), dark brown (8.5YR 3/2) silt loam, brown (7.5YR
BSL No. 4/3) dry; weak coarse and medium subangular blocky structure; slightly hard,
59532 very friable, very slightly sticky, very slightly plastic; common roots;

common very fine and occasional medium and fine tubular pores; common very hard
lava fragments from pebble to stone size, increasing in number with increasing
depth; material is strongly magnetic.



U.5. DEPARTMENT OF AGRICULTURE

SQIL FAMILY Typic Eutrandevt. medial ever cindery. iscthermic 501L CONSERVATION SERVICE
SOIL. SERIES ___To silt loam SOIL Nos., _ 365Ea-h-21 LOCATION _Maul County, Hawaii

Riveraide Lgb Nos, 6519 - 6524

Mineralogical Analysis ]
i -| Amor-| Mag- |
Depth |, . |Allo- [Mont Hal- |Gibbs-|Boshm| Goethl 2™ g Vol-
Horizon moril={lllite | loy- | . A Y phous phous [netite | Ana- i |Feld=| Oli= |Pyrox- Py-
(em) phane [ onite s?{e S Si0, (Al O4) gpe, | fos® i O;l:;cs: spar | vine ene '“ye
— - ercent of Whole Soil — -
P
25-43 |A12
43.63 |B21
63-75 [B22
75-98 |11C
| 98-113| 111C
. . Extractoble |Carb-[0.5N NaOH
Deoth Total Chemical Analysis iron”6C20 |Snate 50|ub‘13
{cm) $i0, | TiO, [Al,O4lFe, 04 MnO,| MgO| CaO|Na,O| K,O PO, [L.O.1|Total | Fe F3203C°C03 $i0, | ALQ
6E1b
- ercent of Whole Soi - — -
agjg -211’2 9.1 12.0
4363 |Bal 23| s
3-T5 | B2 .
75-98 |1IC i’.? o
98-113| 11IC 7.9 [0
Deoth 6Ala | 6Bla Extractable boses 3Bla | gym ni):«:lrlry C%ﬁ;:ceiﬁh-r;:‘emc :S,I. soP:fHon pH
(c:) Org%ﬁic Nitre-| /N | 6N2a | 602a | 6P2a | 6Qi2a of sH2a Ala oxtt - Alrt| 5€1 5C3[8Cla [8CIc
carbon | gen Ca | Mg | Na K | bases NH4OAc] Sum SO4 66 10 [Nqoa H20 KCl
Pet, | Pet. - Meq./100 g — Percent L E I
2°-ﬁ5 6.08 [0.388 11 32.8 16.2 | 0.4 | 8.6 |60.0 €49 - 92 6.8 | 6.1
h5-63 3.54 0.3231 11 |36.9 |12.7 | 1.5 | 2.9 0 58.7 - 92 7.1 | 6.1
3-63 |1.16 |o0.o9| 12 |3e.b |2b.7 | 3.0 | 1.9 [62.0 60.2 - 100+ 7.5 | 6.5 |
63-75 [0.79 |0.069] 11 [32.6 [30.6 | 3.0 | O.h |66. 61.3 0.1 100+ 7.6 | 6.5
75-98 (0.4 0.010| & (12.0 |16.0 | 1.3 | 0.2 |29.5 3.7 0.3 93 7.9 | 6.8
98-113|0.52  |o.ob7| 11 [19.8 |Wk.k | 6.0 | 0.1 |70.3 65.5 0.1 100+ 7.8 | 6.8
B Eizg class and particle[Coarse Atterbe l" . Bulk . Parti Wat ibili
Depth %m;mr {rnm) aéi] fmg,- tterberg limits ulk density c::rlrel- ater content | Extensibility
Sily ments )
pul nd T &t | Clay >3 PlasticlLiquidPlastic| 1/3 [Oven| Field | 4o, |Fie1al 1/ | 15 4D
(2-0.05)}0,002)l.002)[ P&!-0* [ Timit | Timit | index| bar | dry |moist | jp, [moist| bar | bor COLEf|COLE
=—Pct. of 2mm.—=| soil | Pet, | Pct. | Pct. g/¢ec Pct. of whole soil em/cm
Q.25 N.P.|N.P. |N.P. p.BO [2.76[h47.6 [52.% | 37.5
25-43 p.73 |2.98 .2 |53.1 |43.7
4363 4 | 61 | 15 .88 |3.07 |50.9 |54.3 [46.9
63-75 1.10 P.73 [2.95[55.8 [60.0 [50.7
75-98 .74 [2.69 [51.6 [19.7 |14.7
98-113 2.90 70.3 | 54.6

a/ 20.k kg of organic carbon per square meter to a depth of 1 weter.
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I0 SILT LoAM
565Ha ~4-21

Location: Island of Maui, Maui County, Hawali; Makena Quadrangle - 20°39'20" north
latitude and 156°24'40" west longitude, 30 m (100 feet) west of Makena Road in the
northeast corner of Keamapunl number 2 pasture on the Ulupalakua Ranch 1.7 km
‘(1,1 miles) southwest of State Highway 37 and Makena Road intersection. Date of

sampling: April 13, 1965.
Description byi F. G. Stephens and L. D. Glese.
___ET_GTEEET"%. Stephens, and G. Yamamoto.
Classification: Typic Eutrandept, medial over cindery, isothemic.
Vegetation: Noncultivated improved pasture. Principal plant speciles are:
bermudagrass (Cynodon dactylon), buffelgrass (Pennisetum ciliare), bur-~
clover (Medicago hispida), cactus (Opuntia spp.), guineagrass (Panicum
maximum), ilima (Sida fallax), lantana (Lantana camara), mao (Obuntilon
molle), and natal redtop (Tricholaena repens). Climate: Average annual precipitation
is 63 cm (25 inches). Mean annual temperature is 20° C (69° F), the mean January
temperature is 19° C (67° F), and the mean July temperature 22° C (71° F). Parent
material: Volcanic ash and cinders. Topography: Moderately sloping to moderately
steep uplands j 12 percent slope, west aspect., Elevation: 432 m (1,440 feet).
Drainage: Well drained; runoff is medium; permeability is moderately rapid. Soil

moisture; Moist.
Rema3TKE: Textures are apparent field textures, Paired sample number S65Ha-4-22,

Collectors: K. Flach, L, Swindale,

HORTZON DESCRIPTION

Ap 0 to 25 ¢m (0-10 inches), very dark brown (10YR 2/2) silt loam, dark grayish
RSL No. brown (10YR 4/2) dry; weak and moderate fine and very fine granular structure;
6519 slightly hard, very friable, slightly sticky and slightly plastic; many roots;

many pores; very weak effervescence with hydrogen peroxide; nmeutral (pH 7.0);
clear wavy boundary.

Al2 25 to 43 em (10-17 inches), dark brown (7.5YR 3/2) silty clay loam, brown

RSL No. (7.5YR 4/2) dry; weak and moderate fine subangular blocky structure; hard,

6520 friable, sticky and plastic; many roots; many pores; mildly alkaline (pH 7.4);
gradual wavy boundary.

B21 43 to 63 em (17-25 inches), dark brown (10YR 3/3) clay loam, brown (lOYR 4/3)

RSL No. dry; weak fine and medium subangular blocky structure; hard, friable, sticky

6521 and plastic; many roots; many fine pores; thin dark coatings on ped faces;

compact in place; mildly alkaline (pH 7.6); clear smooth boundary.

B22 63 to 75 cm (25-30 inches), dark reddish brown (5YR 3/3) and yellowish red
RSL No. (5YR 4/6) clay loam, reddish brown (5YR 4/4) and yellowish red (5YR 5/6) dry;
6522 weak and moderate fine subangular blocky structure; hard, friable, sticky

and plastic; many roots; very porous; 20 percent fine cinders; mildly alkaline
(pH 7.8); abrupt smooth boundary,

IIC . 75 to 98 cm (30-39 inches), black cinders (1 to 10 mm); single grain;
RSL No. extremely hard and loose; few fine roots; moderately alkaline (pH 8.0);
6523 abrupt smooth boundary,

IIIC 98 to 113 cm (39-45 inches), dark reddish brown (5YR 3/4) loam, reddish
RSL No, yellow (7.5YR 6/6) dry; massive; slightly hard, friable, slightly sticky
6524 and slightly plastic; few fine roots; many fine pores; weakly smeary;

moderately alkaline (pH 8.0).



SOIL FAMILY ___Typic Butrandewt, wedial over cindery, isothermic U9 oI CONSERVATION SERVICE

SOILSERIES _ Io eilt doam SOILMNos,_ 96FHa-b-22 | OCATION_ Meuli County, Hawnit
Riverside Lab Nos. 6525 - 6529

_Mineralogical Analysis

_ Mont- Kao- Jesi Jo ot |ee o | Amar-| Amor-| Mag-| 1 Vol -
D(::Bh Morizon Al,’l::‘e moril-|Micas| lin- G;::b' ite G;:th- P"'_°‘-" phous [netite [ Ana= Quartz| canic|Feld=| Oli« |Pyrox- '_’Y‘
P lonites ites 510, [AlyOy| otc, | Tose glass| SPO" | vine | ene |rite
— Parcent of Whole Soil -
023 |AP ZX 10 20 15 10 []
23-h0 |a12 2X s 20 15 5 5
40-63 |B2 2X 5 20 15 10 5 B
6375 [r1C1 ZX 10 5 1 5 20 5
75-98 [111c2| 2x 2 20 15 10 5
i Total Chemical Analysis Extroctoble [Gorb= [0.5N NoOH
Dapth 4 iron  6C2a °ﬂg:5 Soluble
P
. CaCO
(em) SIO2 1'|O2 AI203 Fe20:3 Mn02 MgO| Ca® Na20 K20 P205 L.O.),|Total | Fe Fe20a A 3 SiO2 ALZ()3
+ Percent of Whole Soi v - -
0-23 [ Ap 29.3 ] 4a) [20.9 7.9 [0.32 [0.68 .53 .47 P.06 P75 [19.1 [100.1] 8.7[12,4 11,54 8,05
2340 | A12  |29.8 | 4.3 [21.6 [19.3 [0.33 [4.77 [2.48 [0.46 0.40 D. 7L 16.9 [101.0[10.6(15.2 12.71[8.64
4063 | B2 29.6 | 4.6 22.5 19.9 .20 b ,29 |2,03 0,86 0,23 0,61 [15.9 |100. 4] 9.6[13.7 L2. 94) 9,190
3-T5 | IICL [81.2 | 4al |L16a0 [L5e% [0.23 [Ta90 [7.66 JL.84 P.64 P.SL | 5.2 [100.9] 2.2] 3.1 11,76 4.6
75-68 | ITICE® [32.0 | «47 [23.9 2140 [0.23 (4,94 (1. 47 [0.33 0,13 (0,27 12,6 [100,7|1046 (15,2 L7.0100.19
Ghlg | 60| | Exmociable boser 5Blo | sum bebi| msncty 1| KO | _moee P
Depth |  af e P4 5C1 | 5C3 [ 8Cla [8CIc
; 6N2a| 6020 | 4P20 | 6Q12a| of 5A1a extr. | Af o
(em) (?:Lgr:::‘c l;l;f:;o— C/N |82 Mg | No | K |bases | "2 0ac Sum SO, | 4G 1p|MHeone H,O | KCI
Pet. | Pet, | — ~ Meq./100 g, Percent 1[I
0.23 5.81| C.46]13 35.8|11.7]|0.40]| 6, 1C| 54,0 6l.1 - 88.2 6.7 5.8
2340 | 2.55/0.21(12 ([55.5(22.3|1.70|4.20|83,.7 65.5 - 99.9 Ted| 6.5
40.63 2.58/ 0,201 13 |42.7(12.3[6.00]0.3n(61.3 63,1 - 97.3 T.4| B0
6375 | UeaZ, 34,5 11,7]| 2,20 0.90| 49. 1 54,3 - 92,10 T8 6.4
75-98 0. 79 39.9(13.7(6,00(0,20|59,.8 56.7 - 99.9 7.5 6.5
Deoth Siﬁ?uglggru(r\'gm[;quclle %’:9'? Atterberg limits Bulk density Pc::rlf;- Water content Exte:;ll:lli')’
* menrs
(c:) Sand «S)u‘|50_ Clay >2mmf Plastic|Liquid Plastic 1/3 |Oven Field | gon|F1e1a 1/3 | 15 oLEd COLE
(2-0.05)}0.002)(.002){PS1:2F [ Timit | Iimit | index| bor | dry |moist | ity [moist [ bor | bar [C
~—Pct, of 2mpm.— soil g/ee Pct. of whole soil | em/cm
0-23 | 27.3[49.0 3.7 p.874 2.T73[ 15.2 k9.9 [35.2
23.40 | 2zl.a|e2.2 16,2 p.834 2.875( 50.3 50,0 (38.1
hoo£3 | 26,2 l61,9 13,9 796 [3.045| 58.T 5.7 43,2
63-75 | se.110.2 | 1.7 p.778 [2.5h0 ][ 6T.3 7.7 [14.1
7598 | 27.2(54.1 |18.7 p. 764 [2.974| 64.9[58.0 [51.3

s/ 21.6 kg of organic carbon per square meter te a depth of 1 meter.



51
10 SILT LOAM
565Ha -4 ~22

Location: Island of Maui, Mauil County, Hawaii. Makena Quadrangle - 20°40'00" north
latitude and 156°24'10" west longitude. Pit located 15 m (50 feet) east of State
Highway 37 and 165 m (550 feet) south of Makena Road and State Highway 37 inter-
section in northwest corner of pasture number 5 on the Ulupalakua Ranch 7.4 km
(4.6 miles) from Kula. Date of sampling: April 13, 1965.

Description by: F. G. Stephens and L. D. Giese. Collectors: K. Flach, L. Swindale,
L. Giese, F. Stephens, and G. Yamamoto.

Classification: Typic Eutrandept, medial over cindery, isothermic.

Vegetation: Noncultivated improved pasture under grags-herb cover.

Principal plant species are: burclover (Medicago hispida), kikuyugrass (Pennisetum
clandestinum), plantain (Plantago lanceolata), rattailgrass (Sporobolus capensis),
and white clover (Trifolium repens). Climate: Average annual precipitation is
75 em (30 inches). The mean annual temperature is 209 C (68° F). Parent material:
Volcanic ash over cinders. Topography: Midslopes of mountainous uplands that are
complex ; 12 percent slope gradient to the west. Elevation: 549 m (1,830 feet).
Drainage: Well drained; runoff 1is medium; permeability is moderate. Soil moisture:
Moist. - -

Remarks: Textures are apparent field textures. Colors are for moist soil. Sample
number of paired profile is S65Ha-4-21.

HORIZON DESCRIPTION

Ap 0 to 23 cm (0-9 inches), dark brown (7.5YR 3/2) silt loam; moderate fine

RSL No. and very fine granular structure; slightly hard, very friable, slightly

6525 sticky and slightly plastic; abundant roots; many pores; clear smooth
boundary.

Al2 23 to 40 cm (9-16 inches), dark brown (7.5YR 3/2) loam; moderate fine and

RSL No. very fine subangular blocky structure; slightly hard, very friable, slightly

6526 sticky and slightly plastic; abundant roots; many fine and very fine pores;
gradual wavy boundary.

B2 40 to 63 ¢m (16-25 inches), dark reddish brown (5YR 3/4) silty clay loam;

RSL No, weak medium and coarse prismatic structure; slightly hard, very friable,

6527 sticky and plastic; abundant roots; many pores; wormcasts and channels;

abrupt wavy boundary.

Tici 63 to 75 cm (25-30 inches), black cinders (1 to 10 mm); single grain,

RSL No. extremely hard and loose; few roots; cinder layers occur intermittently;
0528 abrupt smooth boundary.

I1IC2 75 to 98 cm (30-39 inches), dark brown (7.5YR 3/2) loam; massive; slightly
RSL No. hard, friable, slightly sticky and slightly plastic; few roots; many hard
6529 earthy lumps; abrupt wavy boundary,

I1IC3 98 cm (39 inches), black cinders (1 to 10 wm); single graln; extremely hard

and loose; 10 to 20 percent cobble and stone-sized Aa lava.



SOIL FAMILY __ Eutic Eutranfept, medial, isohyperthermic e aTL CORSERvAT o SERVICE

SOIL SERIES _Pakini very fine sandy lowm  SOIL Nos._ 36568-1-9 LOCATION _Bwwaii County, Hawaii
Riverside Lab Nos. 65131 - 65136

Mineralogical Analysis |
Depth _ [Mont= Kao= [~ da.t Amor-| Amor-| M‘]Q' Val~-
(::1) Horizon Adl‘:‘e morif=|Micas| lin= G:::bs it G?':fh phous |phous Inetite | Ana= oy ol oo [Felds| Oli- |Pyrox-| Py=
P lonites| ites | ' e 1 Si0, A!203 otc. | Fo% glass| " vine | ‘ene | rite
- Percent of Whole Soil >
0.8 |[Ap 148 10 10 1 K] F3
820 |Al2 2X 5 5 1 1o - 5 2
20-h0 | A3 3X 5 5 1 10 10 3
R0-73 [B21 K > | 10 I 10 |10 3
T3-113| B22 3x 5 5 10 10 3
113.150| Can 3X 5 5 1 10 10 3 |
N Extroctable [Carb=[0.5N NaOH
Depth Total Chemical Analysis iron 6C2g | ong:e Soluble
(cm) $i0 | IO, |Al,0,[Fe,04 MnO,| MgO| CaO|Na,0| K,O |P,04 k.O.1) Total [ Fe F'°203C:EC123 $i0, | AL,
- Percent of Whole Soi - =
08 [Ap 45.1] 2.2[13.5[11.4[0,18[8.53[3.,07[0.61]0.58[0.59|14,8[100.6 %% 63| - [13.25 4,92
8-20 |A12 43.6] 3.0|1426]12.4/0.23]|9.35%5(3.01(0.61(0.52(0.63|22,9(100.9 5.5| 7.9| - 12.37|5.59
| 2040 |A3 35.8) 3.2|17.7|1641/0,2711.30[2.93]/0.57[0,45|0.51|12,4/201.84 6.8]| 9.7| - 11.55/7,95
40-73 [EB21 379 3.2[20.4[16.5[0.22[6.85(3.88[0.68[0.406(|0.30[10.0 [200.4 5.7 8.1 - [13.17/5.30
73-113| B22 41,8| 3,0[17.6|15.2(0.20|7.51|5.17|0.92[0.52|0.30| 8.2 [100.4 S.0| 7.1 | 1 P3.11/5,06
113-150|Cea 4148| 2.6[16.413.9[0,20]|8,36(6,56|1.08[0,56|0.26] 9.6[101.3) 5.1 73| 5 [3,83]5.24
BA Water extract from saturated pasts SAL
Depth watr €N1b | 601b [6Pla | 6Qla 611a | 6J1a| 6Kla| 6L1b| 8Ala
L)
(cm) Saturation | Ce ng Na K toy | Hoog cl 50,4 A
(143
Pet, — mea/ biter mmho/cm
ggo OL.T] 1.9 | 2.0 | 2.0 | 2.2 - %3 | 2.1 0.9
2040
k0-T3
73-113 69.9| 1.6 | 2.2 | 6.6 [ 0.5 - 2.k | 6.9 1.3
113-150) i
Extr, | Cation exch vy o0ac| KCI Base .
oot | AV | 62 Extroctoble bases 5Bla | Sum pcidin| capacity |t | mar. |_sateration pH
{em) |Organic|Nitro{ C/N 6N2a | 6020 | 6P2a | 6Q2a| of &H2a SAla extr. | A 5CT] 3C3 18Cla 8Cle
carbon | gen Ca | Mg | Na K | bases NH,04¢] Sum 504 4G 1D NH40se H20 Kci
Pet, | Pet, — Meq./100 5. r Percent | 1:1 | 131
0-8 5.30[0,47[11 2246| 14.0(1.00]| 7.40| 45.0 51.0 - 88 6.1 [ 5.7
8-20 | 3.89/ 0,36/ 11 |17.9(12.0(1.60|4.70(36.2 45 44 - 90 6.6 | 5.3
2050 | 2.68/0.23/12 |31.1] 8.9]2.9C[4.6C[46.9 60. 6 - oh T40 [5.8
bo-73 | 1.51[0C.12[12 [37.5(23.5[2.90(4.90(68,.8 68,1 - 100+ Te6 |B. &
73-113] 0483/ 0.€7[12 |[36.4(28.7|6.10(5.20(76.4 61.3 - 100+ 8.1 6.9
113.150] 0.66/0.05|13 [30.8)|28.4)|12.0 [6,10] 77.3 57.2 - 200+ a.1 (7.2
Iﬁ?ﬂﬂs&:’&%‘?g}\i?h cf:-'?:gr? Atterberg limits Bulk density |Parti«| Water content | Extensibility
Deapth . ts cle
pth ["Sand | Silt TClay |2800 | icliiouiaPlastic] 1/3 |Oven| Field | gon 3 | s [
{cm) 0.5 7 fP|u$hc LiquidPlastic A den
(2-0.05){0.002)[.002)[P5"-OF | Timit | limit | index bor | dry [moist | gty bar | bor |COLEf| COLE
le—Pct, of 2mm.—s=| soil | Pet. | Pct. | Pet. g/cc Pct. of whole soil | cm/cm
0-8 47.1(45.3| Te6 N.F. [ N.P. | K.P. .81 |2,55 50.9(29.5
B-20 [ 47.4[47.1| 5.5 0.7Th | 2.77 655.2]31.3
2040 | 55,5(41,7) 2.8 .76 | 2.79 149 49|37 ,9]
40-T73 | 48.3]48.5| 2.7 N.P. | N.P, | N.P. 0.77 [2.92 65.1[41.9
73113 52,2 (45.2 | 2.6 0.91 |2.90 57.0|35.8
113.150| 53, 3|41.8] 4.9 N.P. | K.P, | N.P, 0,97 | 2.84 55.0]33.3

a/ 20.3 kg of orgaaic carbon per square meter 5o & depth of 1 mater.
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PAKINI VERY FINE SANDY LOAM
S65Ha-1-9

Location: 1Island of Hawail, Hawaii County, Hawaii. Kalae Quadrangle - 18256 30"
north and 155%41'38" west; about 20 m (300 yards) east of the tracking station
at South Point, Kau. Date of sampling: April 8, 1965.

Degcription by: L. Giese. Collectors: L. Giese, K. Flach, L. Swindale, H. Sato,

R. Smythe, G. Yamamoto, and W. Subica.

Classification: Entic BEutrandept, medial, isohyperthermic.

Vegetation:  Grassland. S8andbur (Cenchrus echinatus), Japanese tea (Cassia
leschenaultiana), indigo (Indigofera suffruticosa), buffelgrass (Pennisetum
eiliare)., Climate: Average annual precépitation is 50 to 75 cm (20-30 inches)é
The mean annual temperature i1s 23° C (74 F), average January temperature 1s 22° C
(72° F), and average July temperature is 24° C (76° F), Parent material: Volecanic
ash and olivine sand. Topography: Leeward footslopes of Mauna Loa; convex, 3pexen
‘south slope. [Elevation: 120 m (400 feet). Drainage: Well drained; rapid per-
meability; slow runoff. Soil moisture: Dry.

Remarks: Textures are apparent field textures. Paired sample number is $65Ha-1-10.

HORIZON DESCRIPTION

Ap 0 to 8 em (0-3 inches), very dark brown (10YR 2/2) very fine sandy loam,
RSL No. dark grayish brown (lOYR 4/2) dry; weak medium platy structure; slightly
65131 hard, very friable; many roots; common 2 to 5 mm fragments of rock;

neutral (pH 7.1); abrupt smooth boundary.

Al2 8 to 20 cm (3-8 inches), dark brown (7.5YR 3/3) very fine sandy loam, dark
RSL No. yellowish brown (10YR 4/4) dry; weak medium and coarse prismatic structure;
65132 slightly hard, friable; many roots along prism faces; common 2 to 5 mm.

fragments of rock; neutral (pH 7.1); clear wavy boundary.

A3 20 to 40 cm (8-16 inches), dark brown (7.5YR 4/4) very fine sandy loam,
RSL No. yellowish brown (10YR 5/4) dry; weak coarse prismatic structure; slightly
65133 hard, friable; common roots; common 2 to 5 mm fragments of rock; neutral

(pH 7.2); clear wavy boundary.

B21 40 to 73 cm (16-29 inches), dark brown (7.5YR 4/4) loam, strong brown

RSL No. (7.5YR 5/6) dry; weak coarse prismatic structure; slightly hard, friable,

65134 slightly sticky, slightly plastic; few fine roots; common olivine sand
particles; mildly alkaline (pH 7.6); gradual wavy boundary,

B22 73 to 113 cm (29-45 inches), brown {(7.5YR 5/4) loam, vellowish brown

RSL No. (10YR 5/6) dry; weak coarse prismatic structure; slightly hard, friable,

65135 slightly sticky, slightly plastic; few roots; few fine fragments of rock;

few streaks of calcium carbonate on vertical prism faces and iIn pores;
mildly alkaline (pH 7.7); gradual wavy boundary.

Cea 113 to 150 cm (45-60 inches), brown (7.5YR 5/4) very fine sandy loam,
RSL No. yellowish brown (lOYR 5/6) dry; structureless, massive; slightly hard,
65136 friable; calcium carbonate increases as depth increases; matrix effervesces

weakly with HCl, few pockets effervesce violently with HCl; mildly alkaline
(pH 7.7).



SOIL FAMILY _._ Ustollic Butrandept, medial, isothermic U SOIL CONSERVATION  SeRviCe

$OIL SERIES __Walkelor very fine sagdy Joaw SOIL Nos, _S65Ha-1-1 LOCATION _Hawall County, Hawail
Riverside Lab Nog. 65166 - 65174

Mineralogical Analysis

- - «| Amor-| Mag-
Depth Allo- [Mont Kao~ (6 1phe.! Boahm]| Goothr| AT 19 Vol-
Horizon moril=|Micas| tin= | . phous |phous |netite | Ana- Feld-| Oli= |Pyrox- Py-
(em) phana lonites| ites | i1 ite | ite 5;02 AI203 etc. | 109® Quartz c;:‘; spar | vine yer:: ritye
S - Parcent of Whole Soil
- )
10-25 | Al2
45 | A3
45-68 | B2l
6888 | B2
88-113 Beith
113-140) Cleab
140-175| Caced
l175-200| ¢
. Extractable |Garb- |0.5M NoOH|
Depth Total Chemical Analysis on 6026 ang:a Soluble
{em) 510, | 110, [AlyOy4Fe, 04 MrO,| MgO | CaO[Na,O| K,0 [P0 [L.O. 1 Total | Fe [Fe,0,<2C03 5i0, | ALO,
SE1b
AT - Percent of Whole Sei - 3 ot
- p - .
10-25 | Al2 $J5 10.'7(
25-h5 | A3 7.2 | 10,3
S Hp )
- L] t [
88-113 B23ty g.h 9.2 t:.
113-140[ Clcad 3.1 | b.b] &
140-175 C2cad 2.0 2,9/ 3
1175=2001 C 2.0 2,9 2
; T h.
Oopth GA 1 .11 Extroctable bases 53'1 Sum ug:,i‘yiry C%L;gcei,f(; Ng;ZM fﬁlr _AgtB:'s:fion PH
carbon | gen Co | Mg | Na | K |bases 9 M 0ae| Sum | SO, |6G 1D |Maon H,0 | KClI
Pet, | Pet, Meg./100 g, *=  Percent 1:1 1:1
0-10 [ 8.13 lo,7ob| 12 [26.2| 8.2 0.3]|hk.8 |39.5 k1.9 - 82 6.5 [5.6
10-25 | 5,22 Jo.514| 10 | 26.5| 6.9 0.4 |5.5 |39.3 45.6 - 86 6.9 |5.8
2n-b5 | b ool 12 |29,0] 96| 1.1 (4.7 | kikh 45,1 - [+ 1,3 16,2
b5-681 1.20 Jo.120] 11 [2bh.2]11.8] 2.6[2.7 [41.3 39,1 - 100+ 7.5 |6.h
68-88 | 0,70 |0.069| 10 |21.8|16.6| 5.9|0.2 | 4.5 40.6 - 100+ 7.7 |64
868-113 o.27 21,0116,5| 9.3/0.3 |48.0 36. - 100+ 8.2 |6.8
113-140] 0.19 26,5 | 16,5 | 14.8 [ 0.6 | 58.% 36.4 - 100+ 8.6 |17.1
W0-175 0.13 24,3 (12,6 13.0 (1.5 | SL.k 28.8 - 100+ 8.7 | 1.2
175-2000 0,13 2b,3[2h.3|3k.5[2.4 |55,5 bo.3 100+ 8.8 [1a
Depth Siﬁ?qﬂ:—:;ru&%g&?le C':?:gr:-e Atterberg limits Bulk density Pc::rltei- Water content | Extensibility
e Sond | Sily [ CI mants . 1 1
{em) " (0'.5- o >§"‘"} Plastic|Liquid Plastic L{:s Oven |Field | 4oy_ bQ /3 | 15 4
(2-0.05)}0.602)|.002) [R5} < Bf | Timit | limit [index| bar | dry |moist | siry | g1oq | bor | bar |COLE COLE
| lw—Pgt, of 2mm.—=| soil | Pet. | Pet, | Pet. (13 Pct. of whole soil cm/em |
0-10 X :glf g.é N.F.| N.F.[N.P. [0.69 [0.76 0.672 2.59 [ 76.7 [k9.0 23'9 0.03570.035
10-2 . . . 0.62 |a. 52.3 |bl1.
pq-ui gg?] 4o.1| 0.2 __ lo.66 |p.76 54,9 u.g
45.68 | 59.2 | 39.0 1.? N.p| N.P|H.P.[0.82 [0.88 o.gz 2.83 | 46,9 [55.2 |34.6 [0.027[0.027]
68.88 | 55.4 | 39.2| 5. 0.8k |2.83 51.6 |32.9
ARL113 23.0 ,322 23.3 37 50 113 [1.09 |1.19 [0.89 [2.77 | 35.6 u“gg 30.7 [0.031(0.031
113-1kq 39.2 2,6 [ 14.2 0,90 (2,70 B8 [33.5
1u8_175 1:2-9(,5 41,0 11.4 0.97 |2.66 39.1 |22.7
175.200 63.6 | 32.3[ 4.1 N.P,| N.PSN.P.[1.06 [1.06 |0,97 [2,59 | 34.8 (33,1 [20.7 |0.003]0.003

8/ 17.6 kg of organic carbon per square mater to a depth of 1 mater,
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WAIKALOA VERY FINE SANDY LOAM
S65Ha-1-1

Location: Island of Hawail, Hawaii County, Hawaii. Puu Anahulu Quadrangle - 19°52'00"
north latitude and 155944'10" east longitude, Pit loated 300 m (1,000 feet) north
of Popoo Guleh and 75 m (250 feet) west of Highway 19 on Parker Ranch, Keamuku
section. Date of sampling: April 5, 1965.

Description by: H. Sato and L, D. Glese, Collectors: K. Flach, L. Swindale, L. Giese,
H. Sato, R, Smythe, W, Subica, and G, Yamamoto,

Clagsification: Ustollic Eutrandept, medial, isothermic,

Vegetation: _ Grass cover. Bermudagrass (Cynodon dactylon), natal
redtop (Tricholaena repens), burclover (Medicago hispida), ilima (Sida fallax),
cactus (Qpuntia megacantha), mountain dandelion (Taraxacum vulgare). Climate:
Average annual pracipitation is 75 to 100 em (30-40 inches). The mean annual
temperature is 17° ¢ (62° F)., Parent material: Volcanic ash. Topography: Leeward
intermediate slopes of Mauna Kea. Slope gradient 2 percent; concave slope; west
aspect. Elevation: 750 m (2,500 feet). Drainage: Well drained; moderately rapid
permeability; medium runoff. Soil moisture: Moist.

Remarks: Textures are apparent field textures. Paired sample number is $65Ha-1-2,
Colors are for moist soil.

HORIZON DESCRIPTION

Ap 0 to 10 em (0-4 {nches), dark reddish brown (5YR 2/2) very fine sandy loanm,
RSL No. dark reddish gray (5YR 4/2) dry; weak very fine granular structure; friable,
65166 nonsticky and nonplastic; meny roots; many fine and very fine pores; neutral

(pH 6.9); abrupt smooth boundary,

Al2 10 to 25 em (4-10 inches), dark reddish brown (5YR 3/2) very fine sandy loam;
RSL No. weak very fine granular structure; friable, nonsticky and nonplastic; many
65167 roots; many fine and vexy fine pores; neutral (pH 7.2); clear smooth
boundary.
A3 25 to 45 cm (10-18 inchea), dark brown (7.5¥R 3/4) very fine sandy loam;
RSL No. weak coarse prismatic structure; friable, nonsticky and nonplastic; many
65168 roots; many fine and very fine pores; neutral (pH 7.3); gradual wavy
boundary,
B21 45 to 68 em (18-27 inches), dark brown (7.5YR 3/4) very fine sandy loam;
RSL No. weak coarse prismatic structure; slightly hard, friable, nonsticky and non-
65169 plastic; many roots; many fine and very fine pores; neutral (pH 7.3):
gradual wavy boundary.
B22 68 to 88 cm (27-35 inches), dark brown (7.5YR 3/2) very fine sandy loam;
RSL No. weak coarse prismatic structure; slightly hard, friable, nonsticky and non-
65170 plastic; many roots; many fine and very fine pores; mildly alkaline
(pH 7.4); gradual wavy boundary.
B23tb 88 to 113 cm (35-45 inches), dark reddish brown (5YR 3/3) silty clay; weak
RSL No. coarse prismatic breaking to moderate medium and fine subangular blocky
65171 structure; hard, friable, sticky and plastic; common roots; many fine and

very fine pores; continuous dark clay films on ped surfaces; mildly alkaline
(pH 7.6); gradual wavy boundary.

Clcab 113 to 140 cm (45-36 inches), dark brown (7.5YR 3/4) silty clay loam; weak
RSL No. coarse prismatic structure; hard, friable, sticky and plastic; common roots
65172 confined to fracture faces; many fine and very fine pores; violent efferves-

cence with hydrochloric acid; alkaline (pH 7.6); gradual wavy boundary.

C2cab 140 to 175 cm (56-70 inches), dark brown (7.5YR 4/2) silty clay loam; masaive;
RSL No, hard, friable, slightly sticky and plastic; few roots; many very fine pores;
65173 violent effervescence with hydrochlorie acid;' eaxbonatas are in stresks of

soft powdery material; mildly alkaline (pN 7.8% gradual wavy boundary,

c 175 to 200 cm (70-80 inches), dark brown (7.5YR 3/4) loam; massive; hard,
RSL No, friable, nonsticky and nonplastic; few roots; many very fine pores; mildly
65174 alkaline (pH 7.8).



U.S. DEPARTMENT OF AGRICULTURE

SOIL ____ Ustollic Ewirandept. medial, ipobhera
FAMILY L t. medial, 1 raie SOIL CONSERVATION SERVIGE
Waikal
SOIL SERIES __Weiksloa very fine sandy loam 50| Nos. S65Ha-1-2 LOCATION _Havaii tv. Hawail
Riverside Lab Nos. 65175 - 65182
_ _ ~ Mineralogical Analysis ]
Depth |, . |Allo~ [Mont- Kao= bl | Boehmr| Goeth] 4" | |oecss Vol-
(m) [Horizon|phane moril=| Micas| lin= |72 "5 ;”:h’phous phous [netite | Ana=|m ool i | Feld-[ Ofi- |Pyrox< Py-
|
onites itas 5102 AlyOg| g, | e glass | 5Par [ vine | ‘ene | (ite
- Parcent of Whole Soil
0-13 | Ap 2X 10 5
13-25 | Ax2 3x 10 5 ig 12 g E’)(c
12550 | A3 3ax 10 5 15 5 5 1x
50-63 | B2l 3X 10 5 15 5 g 1X
63-78 [IIB22b | 3x 10 5 15 5 5 1X
78.98 [TIC1cabl 2X 20 5 10 5 H 1X
98-125 [IIC2eab| 2X 35 | 10 5 — 3 3 ZX
125.163 [TIC3b | 2X 35 | 10 3 2 2 2
Total Chemica! Analysis Extractable [Carb-[0.5N NaOH
Depth | iron  6C2aq DHgsW Soluble
(cm) Si0, | Ti0, |A1,04[Fe,0{MnO,| MgO | CaO|NayO| Ky0 |PyO; .0, 1| Total | Fe F3203C°C03 510, | ALQ,
— 6E1b
— =+ - Percent of Whole Soi : =
0-13 | Ap 32.5] 347211 [14.5 [0.4b (3,30 [3.44 |1.76]0. . 3
13.25 |A12  |32.9| 3.5123.9 (15,0 (0,42 |2.86 |3.55 [2.24 S o2l 1ok l1one I RRY
oioep | A3 |36.1) 3.2|24.6 15.4/0.43]2.03(2, 452,26 0. 28 |0 2t B2l v e 9.42) L
2 3[2.03]2, . . Ca4 |11.7 |100.5) T«9 11,3 11.78| 9,08
5003 | B2l |3Be0| B4 2440 (15,1 |GahT 2407 |3444[2425[0.8
. . 16, . . . “82(0.36 1040 [100.5] 7.9 11,3 1 1. 65
63-T8 |ITB2#b |40.4| 4.3 (22,5 14,8 (0,43 |2.09 |3.17 (2,41 |0.92 |G.36 | 9.2 [100.6] 748 11 304 5.
T8 |iroucmbl 4k 25| 3.2 | 2045 [13+9 |40 2008 | 2011|2062 |1s 42 |0r26 | 816 |200.3 703 Yo | b tee7r 836
125 |11C2cab * 2 226, 8.6 (100,173 40,4 14.72[8.36
Lge 125 ;1.9 T 5 (20.% | 647 (D229 [1.00 |2,61 [4 .20 [2.70 [0.09 ' Bul [100.5] 320 4.3 | 3 14, 00 T+ 06
5-163 11036 |55.7 | 146121a1 | 4, 8/0.31(0.77 (1. 68 (4.19(2.66 10,09 7.6 [100.5( 2.1 3.0 | 2  17.40|6.64
Deoth 6: o | 6Bla Etmcmble bases 5Bla | Sum ni’f&'}iy ch;ggce;vhf‘"llo"‘ fﬁ!_ Base pH
(on)[Organic| Nitro| C/N | 6N2a | 602a | 6P2a | 6Q2a of | 4y | SAT0 autr. | af+| 51 | 5C3 18640 | EC1e
carbon | gen 7Cu Mg | Na K | bases NH0Ac| Sum | SO, |G 1D|NH0 H,O | KCI
Pct. | Pot —~ — Meg./100 g. P — 11 | 1
0-13 | 7-5310.32[24 [27.9] 7.8 [0 40 4. 80 40,9 55.2 - sxfr;cem 55T |
13.25 | 3469 0.16(23 |28.0 | 6.4 (0.40 i5,60/40.4 51. 6 - 76.0 7.1 |6.2
| 5550 l.B80.11017 (32,6 |7.10.80 /4.80 [45.3 51.7 - 88.0 7.3 |642
50-63 | 1.0270.09T11 [34.6] 9. 81,10 [3.00 [48.5 50.2 - 9740 563 :
63.78 | 077 33,3 [1248 [1.60 [0.60 [48.3 51.7 . 93, 0 Teb [Bob
L 0. 31 33,0 (15:9 [2.20 |0.30 [S1 .4 50 .0 - 160+ 7.8 [6.5
o8-125| 0.15 34,0 [12. 4 5 40 [0.5C 52, 3 39.9 - 100+ TET 58
125-163| 011 33,3 [14.4 6410 [1.30 [55.1 47,7 . 200+ 8.2 (6.9
N 7 — 2 NEp— N—
Deoth 5'2? class °r§mpq£;ﬁ|e %?:;’_e Atterberg fimits Bulk density  [Parti-|  Water content | Extensibility
pth [“Sand | Silt | Clay |menis ] cle
{cm) 0.5- y >¢:2fm“}' Plostic|Liquid Plastic )/3 |Qven Field | gon_ /3 15 S
(1_0_05)0_002) .002)[ RS- OF [ Timit | limit | index bar | dry |moist | 5y bar | bor |COLEf COLE
— Pct. of 2mm.—= soi g/¢cc Pct. of whole soil cm/em
0-13 | 63.832.3] 3.9 0.71 [2.65 5%, 8132+ &
38| i3 ol o [ds 6.9 391
. . 1 _ o.72 |2, 62,7 (3941
50-63 20.4 36.81 2.8 0.75 [2.89 Bl. 4 3%
63-78 ;?’.g ;.1.@ 5.2 0.76 |2.88 59,7(37.3
R eTar s SH s hmeaaa
i,_25_163 57 .0 i3t. 9 8.1 0.95 |2.61 39.5|24.8

a/ 15.8 kg of organle carbon per square Beter to & dapth of ) meter.
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WAIKALOA VERY FINE SANDY LOAM
565Ha~1-2

Location: 1Island of Hawall, Hawailil County, Hawaill. Nohonaohae Quadrangle - 19%53 130"
north latitude and 155%43'10" east longitude. A pit located about 5.6 km (3.5
miles) south of the Saddle Road junction and 90 m (300 feet) west of Highway 19 on
Parker Ranch. Date of sampling: April 5, 1965.

Description by: H. Sato and L. D. Giese. Collectors: K. Flach, L. Swindale,

‘“"“IT'ETEEET—K. S8ato, R. Smythe, G. Yamamoto and W. Subica.

Clasgification: Ugtollic Eutrandept, medial, isothermic.

Vegetation: Grass cover. Bermudagrass (Cynodon dactylon), natal
redtop (Tricholsens repens), burclover (Medicago hispida), ilima (Sida fallax),
cactus (Opuntia megacantha), and mountain dandelion (Taraxacum vulgare). Climate:
Average annual prgcipitation is 50 to 100 em (30-40 inches), Mean annual tempera-
ture is 17° C (62  F), mean January temperature is 16° C (60" F), and the mean
July temperature is 19° C (67° F)., Parent material: Volcanic ash. Topography:
Leeward intermediate slopes of Mauna Kea., Slope gradient 2 percent; convex slope;
west aspect. Elevation: 780 m (2,600 feet). Drainage: Well drained; moderately
rapid permeability; medium runoff, Soil moisture: Moist.

Remarks; Textures are apparent field textures, Paired sample number is S65Ha-1-1.

HORIZON DESCRIPTION

Ap 0 to 13 em (0-5 inches), dark reddish brown (5YR 2/2) very fine sandy loam,

RSL No.  dark brown (7.5YR 4/2) dry; weak fine granular structure; soft, very friable;

65175 many roots; many fine and very fine pores; neutral (pH 7.0); abrupt smooth
boundary,

Al2 13 to 25 em (5-10 inches), dark reddish brown (5YR 3/2) very fine sandy

RSL No. loam, dark brown (7.5YR 4/4) dry; weak fine granular structure; soft very

65176 friable; many roots; many fine and very fine pores; neutral (pH 7.3); clear

smooth boundary.

A3 25 to 50 em (10-20 inches), dark brown (7.5YR 3/4) very fine sandy loam,

RSL No.  (7.5YR 4/4) dry; weak coarse prismatic structure; slightly hard, very

65177 friable; many roots; many fine and very fine pores; neutral (pH 7.3);
gradual wavy boundary,

B21 50 to 63 em (20-25 inches), dark brown (7.5YR 3/4) very fine sandy loam,

RSL No. (7.5YR 4/4) dry; weak coarse prismatic structure; slightly hard, friable;

65178 many roots; many fine pores; neutral (pH 7.3); gradual wavy boundary,

I11B22b 63 to 78 cm (25-31 inches), dark reddish brown (5YR 3/4) silty clay loam,

RSL No, dark brown (7.5YR 4/4) dry; weak coarse prismatic structure; hard, friable,

65179 glightly sticky, plastic; common roots; many very fine pores; neutral (pH
7.3); gradual wavy boundary,

IIClcab 78 to 98 cm (31-39 inches), dark reddish brown (5YR 3/2) silty clay loam,
RSL No. strong brown (7.5YR 5/6) dry; weak coarse prismatic structure; hard, friable,
65180 slightly sticky, plastic; common roots; many very fine pores; violent
effervescence with dilute hydrochloric acid; mildly alkaline (pH 7.5);
clear wavy boundary,

IIC2cab 98 to 125 cm (39-50 inches), dark brown (7.5YR 3/4) silty clay loam, light

RSL No. yellowish brown (10YR 6/4) dry; weak coarse prismatic structure; hard,

65181 friable, slightly sticky, plastic; few roots; many very fine pores; a
strong cemented layer about 1 inch thick 1s at 42 inches; strong efferves-
cence with dilute hydrochloric acid; mildly alkaline (pH 7.5); abrupt wavy
boundary.

IIC3b 125 to 163 cm (50-65 inches), dark brown (7.5YR 4/4) sandy loam, light
RSL No. yellowish brown (10YR 6/4) dry; weak coarse prismatic structure; hard,
65182 friable; few roots; many very fine pores; mildly alkaline (pH 7.4).



SOIL FAMILY ___Typic Hydrandept, thixotrovic. ischvpertheraic

SOIL SERIES __Hilo silty elay loam
Beltsville Lab Nos. 59495 - 59508

SOIL Neos.

U.S. DEPARTMENT OF AGR)CULTURE

SOIL CONSERVATION

856Ha-1-1

$ERVICE

LOCATION __Hawali County, Hewali

Mineralogical Analysls - -
TAZ Mont— KalBd 3 Amor=| Amor+| Mag- TAZ | vl
tz:,':';‘ Horizon All“l:'o- mori|~|Micas| lin= Gi?b' B"i":m Gl‘":'h' phous [phous |netite Ana- artz| eanic | Feld=| Oli- |Pyrox- I.’y-
PRAN® | onites ites | "' 510, AlOg| atc, | fo=* glass | P07 | vIne | ene | rite
= Percent of Whole Soil —
0-k0 [Ap uX - |30 X
bo.53 |B21
g Rl
S (B23
65-75 |B2k Lx - |30 X
L |B25
80-83 B26
-93 |B@
9A-i23 ?
123-128|B29
198.133| B210
133-140( Ball Ly - 20 1X _
Ih0-1b5 | Be12
hh5-168 | B213
Total Chemical Analysis Er::;ac,'gglf& %ﬁé?; 0'5“'0'?;'3
Depth i R
(em) $IO, | TIO, [Al,04[Fe, 04 MnO,| MgO | CaO|No,O| K, |P,O5 .01 Total | Fe |F9203C:EC]23 $10, | A0y
= = -’ercenf‘ of Whele Soi h —
et - TeT-30] 97.5] 15.% 1| 22.0
sy |30 [8:% Eiﬂé 32; 25.8 1317|1672 | 232
53 Boo 7,32 0.2 g_a-]' 99.6118.8 | 26,9
56_55 B2y 9.84 | 5.59 0.4k .19 A01.0 16,0 | 22.9
65-75 | B2b 8.96( 5.18 0.29 25.64 100.6 [17.5 | 25.0
7680 | pps | 8.1 s.h% 0.23] 1 23-15 101,8116,2 | 26,0
80.83 | B26 g.k2| 5.1 0.36 25 .0 [I00,9 [ 16.5 | 23.6
83_93 B27T 11.40 5.)‘3 32 0,33 26.37 102.1(17.1 2“.5
03.123) 11 6Ll 5 53033, 0,3h 2:-672 igg'g {;-% i;-; -
.128 11. 68|32, 0.2 . B . .
ﬁg_i; = 9.33 2.13 33. 0.8 25.58(100.9(17.8 | 25,5
haa 1inl mo11 |10.0n) 5. 06! | 0.29 2‘5.}5 :I.gg.g ig.g 2'612,6) _
o . . Q.16 2h. . B 26.
A0-1al BEMA {2%’ 2:34 2 .30 | |ak6[a01a]a7.h | oulg
Extr., CEC Ba:
R R = e e W e e et
i 6124 | 6020 | 4P20 | Q20| of Y extr. | Al o
{em) C:Lgrubz;c Ni:& A Ca | Mg [ Na K | bates 6H20 ":i :t"i' 504 &G 10| M4 | Sum Hzo Kcl
“Pet. ct. o Meg./100 g.— _ﬁ_—!’- Parcent B Rb!
0-40 5.30 P.h05| 13 | 2.0 1.8 | 0.1 [0.1 | .0 | 63.6| 67.6] 16,2 € [ 5.8 |5.6
ho-53 | 3.06 p.223| 1k [ 2,2 [0.6 | Tr. |01 | 2.9 [65.5] 68.L L | 6.1 | 6.2
53u 2,00 A29| 16 | 1.8 |0.3 | e, [P, [ 2.1 [52.1] 542 Lvw_| 6.4 | 6,51 |
58.65 | 3,23 D.219| 15 | @.k |0.3 | O.1 [Tr, | 2.8 | 63.B[ 66.6 b [6.3 | 6.4
65-75 | 3. b.220| 1k | 1.3 (1.0 | mr. |Tr. | 2.3 | 64| 66,7 b | 6.2 | 6.3
2:26 b,60| 14 [ 1.2 |0.3 | T, |2Pr, | 1.5 [57.6]59.2]52.0 3 | 6.4 | 6.5
.83 [2.28 p.159| 14 | 1.4 [0.3 | Tr, |Br. | 3.7 | 55.2] 57.0 3 | 6.4 | 6.4
83.93 [2.90 p.213| 14 | 1,8 |04 | Tr. |01 | 2,3 [5k.8]57.1 b | 6.3 | 6.4
93-12% 3.%2 bhooe7| iy ) 2.4 (04 | T, [T, | 2.8 [64.7]67.6 _ 4 | g.3[6.3
123- 3. L.177] 18 T 1,7 [1.0 | Tr. [Tr. | 2.7 [ 75.0| T7.7 [ 6.4 | 6,4
128.133) 1.87 jp.116| 16 | 1,2 |0,3 | tr, [Te. | 1.5 [ 55.6] 57.2 3 6.k | 6.5
%ﬂa_g 0.190| 14 [ 2.6 |0.4 0.1 | T, . 1 58.6( 6.7 5 6.3 | 6,4
1 .123 2.28 [0.136| 17 | 2,6 |0.3 | Tr. |[Tr. | 2.y | 66.6] 69.6 L 6.3 [ 6.5
Ws5-168(2,21  0.160] 14 | 2.5 0.7 | Tr. |Tr. | 3.2 | 69,11 72.4 4| 6.4 | 6.k
, Sigfacnlgﬁran"?mp)qrﬁ?h Cf'xg"_’ Atterberg limits Bulk density |Parti- Water content | o/ 16,3 'kg of orgsaile
Dapth | Tand T & ments ™ . cle OB | cArbon per BquAYe
(;,) nd | Silt | Clay >2mm Plostic|Liquid Plastic 173 | Oven |Fidh | 4o Fie1d A [TE meter to s depth
(2-0.05))0.002)|.002)[BSF<Bf | Timit | fimit [index| bar | dry |moist | gjry [@018Y | bar | bar of Limeter.
-—Pet, of . —w| soil (13 . Pet. of whole soil
IR B [o. By |12 [I.6] .8 Y e content
40-53 209 [156.8(105.6
R _ 152 loh.z 99.8| e/ Wl:n' content
5 236 [e15.6(123.1 hh 1 reent .
65-75 229 [e02,8(124,9 »
7580 203 .2[105.5 |
80-83 [ 187 |168,0] 99.2
83-93 254 230,6(129,1
93-12 0.30 0568 |1 3juos
123-124 238,6]132,
128-133 202 (180.3(153.1
133a1 | 273 _[256.4[206.2
1h0-1b 225 [512,7(175.9
&5_163 ‘-‘ \ 25k [238,9(196.6 i



HILO SILTY CLAY LOAM 59
S50Ha-1-1 .

Location: Island of Hawail, Hawail County, Hawaii. Approximately 2.8 km (1.8 miles) north of Hilo Post Office.
Semple site is located 30 m (100 feet) south of road at a point .5 km (0.3 mile) west of Hasheo School which
is at the north end of Wainaku Villsge. Date of sampling: 1958.

Description by: W. Ikeda. Collectors: W. Ikeda, H. Sato, and J., M. Williams.

Tagsification: Typic Hydrandept, thixotropic, ischyperthermic.

Veget.a tion: Originally ohia-tree fern vegetation, now cleared and in sugarcane. Climate: Average annual
precipitstion is 438 em (175 inches). The mean annual temperature is 22.2° ¢ (72" F), the mean Jamuary
temperature 20.0° C (68° F), and the mean July tempersture 23.9° € (75° F). pParent material; Volcanic ash.
Topography: Undulating to rolling low windward slopes of Mauna Kea, 3 percent slope to east. Elevation: 105 m
(350 feet;. Drainege: Well drained; ropid permeability; slow runoff., Soil moisture: Moilst.

Remarks: Textures are apparent field fextures. Texture and terms for describing "smeariness" are explained in
the methods section of this report. Colora are for moist soil. Paired sample number S58Ha-1-2. A1l horixons

Hm&&’dﬂ“ {iTeversibly to sand and gravel m&muu.

Ap 0 to 40 em (0-16 inches), dark brown (10YR 3/3) silty clay loam mixed with dark reddish brown

BSL No. ~ (5YR_3/4) By cultivation; weak very fine and fine granuldr structure; friable, sticky, plastic, )

5995 moderately smeary; many roots; many very fine and fine interstitisl porés; few to common firm ssh
nodules; abrupt smooth lower boundary.

B2l 40 to 53 em (16-21 inches), dark reddish brown (5YR 3/3) silty clay loam; week medium subangular

BSL No. blocky structure; friable, sticky, plastic, moderately smeary; many roots; wmany very fine and fine

59496 and common medlum and few coarse tubular pores; thick gelatinous coating on ped surfaces, some
surfacea appear like clay flow; few flrm ash nodules; abrupt smooth boundary.

B22 53 to 58 cm (21-23 inches), derk reddish brown (2.5YR 3/L) silty clay loam; weak fine and very fine

BSL No. subangular blocky structure; friable, sticky, plastic, moderately smeary; common roote; many very

59Ug7 fine and fine and common medium and few cosrse tubular pores; common flrm ash nodules of 13 to 25 mm
(1/2 to 1 inch) in diameter; ped surfaces have gelatinous appearance; abrupt smooth boundary.

B23 58 to 65 cm (23-26 inches), dark brown (7.5YR 3/2) silty clay loam; moderate very fine subangular

BSL No. blocky structure; friable, sticky, plastic, moderately smeary; common fine roots; many very fine,

59498 fine and medium and few coarse tubular porea; ped surfaces have gelatlnous appearance, some surfaces
look like clay flows; few firm ash nodules; abrupt smooth boundary.

B2L 65 to 75 em (26-30 inches), dark reddish brown (5YR 3/4) eilty clay loam; moderate very fine

BSL No. subangular blocky structure; friable, asticky, plastic, moderately smesry; common fine roots; many

59499 very fine, fine and medium and few coarse tubular pores; ped surfaces have translucent gelatinous
appearance, some coatlngs appear like clay flows; few firm ash nodules; abrupt smooth boundary.

Bas 75 to 80 em (30-32 inches), dark reddish brown (2.5YR 3/4) silty clay loam; moderate subangular

B3L No. blocky structure; friable, sticky, plastic, moderately smeary; few fine roots; many very fine, fine

59500 and common medium and few coarse tubular pores; ped surfaces have translucent gelatinous appearance;
abrupt smooth boundary.

B26 80 to 83 em (32-33 inches), dark brown (7.5YR 3/2) silty clay loam; moderate very fire subsnguler

BSL No. blocky structure; friable, sticky, plastic, moderately smeary; few fine roots; many very fine, fipe

59501 and common medium and few coarse tubular pores; thick translucent gelatinous coating on ped urfaces |
that appesr like cluy flows; few firm ash nodules; abrupt amooth boundary.

B27 83 to 93 ecm (33-37 inches), dark reddish brown (5YR 3/4) eilty clay loam; moderate very fine

BSL No. subangular blocky structure; friasble, sticky, plastie, moderately smeary; few roots; many very fine,

59502 fine and medium and few coarse tubular pores; thick gelatinous coating on ped surfaces; few firm
ash nodules of dark reddish brown (2.5YR 3/&5; clear smooth boundary.

B28 93 to 123 em (37-49 inches), dark reddish brown (5IR 3/4) silty clay loam; moderate fine and medium

BSL No. subangular blocky structure; friable, sticky, plastic, moderately smeary; few roots; many very fine,

59503 fine and medium and few coarse tubular pores; thick gelatinous costing on ped surfeces; clear smooth
boundary.

B29 123 to 128 em (49-51 inches), dark brown (7.5YR 3/3) silty clay losm; strong very fine subangular

BSL No. blocky structure; friable, sticky, plastic, moderately smeary; no roots; many very fine, fine and

59504 common mediwm tubular pores; thick tranalucent gelatinous coating on ped surface; few firm ash
nodules; abrupt smooth boundary.

B210 128 to 133 em (51-53 inches), dark reddish brown (2.5YR 3/L) silty clay losm; weak very fine and fine

BSL No. subangular blocky structure; friable, sticky, plastic, strongly smeary; no roote; many very fine,

59505 fine and medium and few coarse tubular pores; thick gelatinous coating on ped surfaces; common firm
ash nodules of 6 to 18 mm (1/4-3/h inch) in Qiameter; abrupt smooth boundary.

B211 133 to 140 em (53-56 inches), dark reddish brown (SYR 3/4) silty clay loam; moderate very fine

BSL No. subangular blocky structure; firm, sticky, plastic, strongly smeary; no roots; many very fine, fine

59506 and medium and few coarse tubular pores; translucent gelatinous costing on ped surfeces; few firm
ash nodules; abrupt smooth boundary.

B212 140 to 145 em (56-58 inches), dark reddish brown (2.5¥R 3/4) silty clay loam; moderate very fine

B5L No. subangular blocky structure; friable, sticky, plastic, strongly smeery; no roots; many very fine,

59507 fine and common medium end few coarse tubular pores; ped surfaces have translucent gelatinous
appearance; many firm ash nodules of 6 to 25 mm (1/4-1 ineh) in diemeter; abrupt smooth boundary.

B213 145 to 168 em (58.67 inches), derk reddish brown (SYR 3/k) silty clay losm; strong very fine sub-

BSL No. angular blocky structure; frieble, sticky, plastic, atrongly smeary; no roots; many very fine ; fine

59508 and common medium and few coarse tubular pores; ped surfaces have gelatinous appearance; few firm

ash nodules.



U.$. DEPARTMENT OF AGR|CULTURE

SOIL FAMILY Typic Hydrandept, thixotreple, jschvperthermic _ SOIL CONSERVAT|ON SERVICE
SOIL SERIES Hilo silty clay losm SOIL Mos. 558Ha-1-2 LOCATION __Hawaii County, Hawaii

Beltsville Lab Nos. 59509 - 59520

Mineralogical Analysis
182 Mont- PRLENY Amor-| Amor-| Mag- TA2 T vl
D:’;:t)h Horizon A’l‘(l“o- motil-| Micas| lin- G}?Ls- Bo.ehm- Goeth phous |phous [netite | Ana= oy ool conic|Feld=| Oli- |Pyrox- Py-
i P ftes | ''® ite | ite SiOzAI2O‘,3 etc. | 105 gloss | spar | vine | ‘ene | rite
Percent of Whole Soil
0-38 | Ap
38-48 | B2 L - 25 X
LB.50 | Boo
50.58 | Be3
58.80 | B2k
.85 | ROy
85-100| B26
L00-108| B27 [ 4 - 15 1
08-133| B28
133-153| B29
n53-158( B210
58-180) Be1l | X - 20 1X
f . Extractable [Carb-[0.5N NaOH
Denth Total Chemical Analysis o aCla °"f,’§e Soluble
{em) $i0, [ Ti0, |AlyOFe, 04 MnO,| MgO| CaO[Na,0| K, [PyO[L. 0.1 Total | Fe Fezoacg’;:lia $i0, | AL
d - ercent of Whole Soi —
0-38 | Alp 16,7 23.
38-48 | B2l 17.2( 2h,6
48.50 | BAD 17.6 | 25,2 _
50-58 | B23 16.2 | 23.2
58-80 | Bob 18.6 | 26.6
80-85 | B25 20.7 | 29.6] _
85-100( B26 16.4 | 23,5
100-108| BR7 15.4 | 22.0
08.133] BP8 117.6| 25.2
133-153| B29 17.7 | 25.3
153-158| B210 18.3 | 26.2
sB.180| Ban1 = . 16.2 | o312
Deoth 6_6}‘: 6B2a Extractable bases 5Bla | g,nm ui’:gr”y ‘::ugg:ig ‘NaHCOy E)ﬁlr _;ng:f:evion pH
epH 8, | 5CT| 5C3 [8CIa [BCIe
Organic| Nitrod € /N | 6N2a| 602b | 6P2a | 6Q2a| of 5ATa | 5A3a | extr. | Af
fem) - Organic g;’;°' MN1%Ca" | Mo | No | K | bases | ©H28hin,0n Sum | SO, |G 1p|weose|sum | 1,0 | KCI
Pet. | Pet Meq./100 g, Percent 1:1 1:1
0-38 | 6.95 [p.5k6 | 13 2.6 | 2.2 Tr. | 0:2] 5.0 [75.0 80,1 2.66 6 5.4 | 5.2
38-48 | 3.89 | .292 | 13 1.4 | 0.3 0,1 0.2 | 1.9 [ T2.0 73.9 | 5.41 2 5.9 | 5.9
4850 | 2,93 |.193]| 15 | 0.9 | .1| Tr.|[ 0.1] 1.1 [61.6 62.7 | .85 2 16.0]6.2
50-58 | 2.70 | .190 | 1k .9 g 1 Tr. | X1 56.6 5T.7T k.81 2 5.9 [ 6.1
58.80 | 3.01 |.207 | 1 | 1.8 .3 A Tr. | 2.2 | 59.9 62,1 | 4,93 L 6.1 | 6.2
80-85 | 3.24 |.223[ 15 | 1.5 A Tr. | Tr. | 1.6 | 77.9 79.6 |16.73 2 | 6b |62
85-100] 2.71 | .197 | & | L.k A Tr. | Tr. | LY [66.6 8.2 [4.72 2 6.2 | 6.2
100-108 2.9% | Q74| 17 .6 A Tr. | Tr. | 0.7 | 673 68.1 | 5,22 1 6.2 | 6.2
108.133 2.93 | ,188 | 16 | 1.6 A 1) mr. | 1.8]83.6 85.k | 7.88 2 | 6.1 6.3
133-153] 2.2% | .132 | 17 1.3 A Tr. | Tr. | IR [ 65.3 66.8 2 6.2 | 6.2
153-158 2.54 .1& 135 1.4 A Tl | Tr. | 1.5 | TH.3 5.9 2 6.2 | 6.3
158.180( 2.7% | .1 15 1.6 | 6| ».1| T, | 2.3 | 68.2 70.5 3 6,1 | 6.3
Snﬁ?aﬂ;g_ra:rar:m%qﬂc]h (%‘:':;_e Atterberg limits Bulk density  [Parti- Water content | Extensibility
Depth | Sand it | Clay |ments — 3.3 cle [Ey | BEIE] YE= D1
(cm) (8'.5- 7 >2{""" Plastic|Liquid Plastic 1/3 |Oven Fle_g den-|riera| 1/3 | 15 7 b -
(2-0.05){0.002)|.002) ':fhc'vfe limit | limit | index bar dry | moist sity |moist bar | bar |COLEF COLE
w—Pct, of 2mm.— soil g/cc Pct. of whole soil cm/em
0.38 0.58 96 | 90.2] T1.%
38-48 240 |220.8(196.3
_48-50 201 _[197.6[178.6
50-58 198 |191.3(173.1
58-80 192 |207.3(199.2
80-85 280 [263.8]151.4
85.100 243 [255.7(126.7
100-108 208 |228.0(121.6
108-133 : 0.34 298 |285.8]1138.3
133-15 228 [216.1 113.i
153-1 254 [257.0(|1e3.
12 ..130 237 2%.8 12%.8

&/ 21.8 kg of organic carbom per square meter to a depth of 1 meter.



61
HILO SILTY CLAY LOAM
598Ha 1 -2

Location: Island of Hawail, Haweil County, Hawaii. Approximately 4.9 lkm (3.1 miles) north of Hilo, Hawaii.
Sample site is located 30 m (100 feet) north of gravel road from & polnt that is .3 km (0.2 miles west of
Highway 19. Junction with Highway 19 is 4.8 km (2.95 miles) from the Wailoa Bridge at Hilo city limits.

Date of sampling: 1958. -
Deséription V' W. Ikeda. Collectors; W. Ikeda, H. Sato, and J, M, Williams.

Classification: Typic Hydrandept, thixotropic, isohyperthermic.

Vegetation: Cleared from ohia-tree fern vegetation, now in sugarcane. (limate: Average annual precipitation
Ts L35 to 500 em (175200 inches). The mean annual temperature is 22.8° & (72° F), the mean January
temperature 20° C (68° F), and the mean July temperature 23.9° C (75° F). Parent material: Volcanic ash.
Topography: Low undulating to rolling windward slopes of Mauna Kea. 8lope 5 percent convex to east.
Elevation: 90 m {300 feet). Drainage: Well drained but soils never dry out because it rains almost
every day; rapid permeability; alow runoff. Soil molsture: Moiat.

Remarks: Textures sre apparent field textures. JTexture and terms for describing "smeariness" are explained

n the methods section of this report. Colors are for moist svil. The B horizon dries irreversibly to a
darker color. The extreme bending in this soil is due to stratification or layering of volcanic ash.
Paired sample No. $58Ha-1-1, All horizons dry irreversibly 1o ssnd and gravel size aggregates.

HORIZON DrSCRIPTION
Ap 0 to 38 em (0-15 inches), dark brown (1OYR 3/3) silty clay loam; week very fine and fine granular
BLS No. structure; friable, slightly sticky, plastic, weakly to moderately smeary; common fine roots; common
59509 very fine and fine tubular pores; few firm ash nodules of dark reddish brown (2.5YR 3/k); clear
abrupt lower boundary.
B21 38 to 48 cm (15.19 inches), dark reddish brown (5YR 3/4) silty clay loam; moderate very fine sub-
BLS No. angular blocky structure; friable, sticky, plastic, moderately smeary; common roots; many very fine,
59510 fine and medium and few coarse tubular pores; continuous gelatinous coating on ped surfeces; common
fine firm ash nodules of dugky red (2.5YR 3/2) and dark reddish brown (2.5YR 3/k); abrupt wavy lower
boundery.
Baz 48 to 50 em (19-20 inches), dark reddish brown (2.5YR 3/4) silty clay loam; moderate very fine and
BSL No. fine subangular blocky structure; friable, sticky, plastic, moderately smeary; common roots; many
59511 very fine, fine and medium and few coarse tubular pores; many firm ash nodules from 6 to 18 mm
(1/4-3/k inch) in diameter; ped surfaces have gelatinous appearsnce; sbrupt smooth lower boundary.
B23 50 to 58 cm (20-23 inches), dark brown (7.5YR 3/2) silty clay loam; moderate very fine and fine
BLS No. subangular blocky structure; friable, sticky, plastic, moderately smeary; common fine roots; many
59512 very fine, fine and medium and few coarse tubular pores; occasional firm ash nodules 6 to 13 mm
(1/4-1/2 inch) in diemeter; ped surfaces have gelatinous sppearsance; abrupt smooth lower boundary.
B2k 58 to 80 em (23-32 inches), dark reddish brown (5YR 3/L) silty clay loam; moderate very fine sub-
BIS No. angular blocky structure; friable, sticky, plastic, moderately smeary; common roots; many very fine
59513 fine and medium and few coarse tubuler pores; ped surfaces have gelatinous appearance; common firm
ash nodules 6 to 13 mm (1/4.1/2 inch) in dismeter; clear smooth boundary.
B2% 80 to 85 em (32-34 inches), dark reddish brown (5YR 3/3) silty clay losm; moderate fine and very
BSL No. fine subsogular blocky structure; friable, sticky, plastic, moderately smeary; few roots; meny fine
59514 and very fine and common medium tubular pores; gelatinous glaze on ped surfaces; common Tirm ash
nodules; clear wavy boundary.
B26 85 to 100 em (34-b0 inches), dark reddish brown (SYR 3/4) silty clay loam; moderate fine subangulsr
BSL No.  blocky structure; friable to firm, sticky, plastic, moderately smeary; few roots; many very fine,
59515 fine and medium tubular pores; ped surfaces have gelatinous glaze costing; common firm ash nodules
of 6 to 25 mm (1/4-1 inch) in diameter; abrupt irregular boundary.
B27 100 to 108 em (4O-43 inches), very dark grayish brown (10YR 3/2) silty clay loam; moderate fine and
BSL No. medium subangular blocky structure; firm, sticky, plastic, moderately smeary; no roots; many very
59516 fine and fine, common medium tubuler pores; few occasional firm ash nodules; abrupt broken boundary.
B28 108 to 133 em (43-53 inches), dark reddish brown (5YR 3/4) silty clay loam; moderate very fine and
BSL No. fine subangulr blocky structure; friable, sticky, plastic, moderately smeary; no roots; many very
59517, fine and fine and common medium tubular pores; gelatinous coating on ped surfaces; few firm ash
nodules; clear smooth boundery.
B29 133 to 153 am (53-61 inches), dark reddish brown (S5YR 3/3) silty clay loam; moderate very fine and
BSL No. fine subangulsr blocky structure; frisble, sticky, plastic, moderately smeary; no roots; many very
59518 fine, fine and medium tubular pores; gelatinous coating on ped surfaces; many firm ash nodules; the
reddish yellow gibbsite coatings appear in greatest abundance in this horizon; gradual wavy boundary.
B210 153 to 156 cm (61-68 inches), dark brown (7.5YR 3/2) silty clay losm; moderate very fine, fine and
BSL No. medium subangular blocky structure; friable, sticky, plastic, moderately smeary; no roots; many very
59519 fine, fine and common medium tubular pores; occasional firm ash nodules; gelatinous coating on ped
surfaces; gradual wavy boundary.
B21l 158 to 180 cm (68-72 inches), dark brown (GYR 3/3) silty clay loam; moderate, very fine and fine

BSL No. subangular blocky structure; firm, sticky, plastic, moderately smeary; no roots; many very fine,
59520 fine and mediwm tubular pores; gelatinous appearance on ped surfaces; common firm ash nodules.



U.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY _Typic Hydrandept, thixotiropic, iscesgic SOIL CONSERVATION SERVICE
SOIL SERIES Akaka silty elay loam SOIL Nos._ 561Ha.1-2 LOCATION __Hawaii County, Haweii
Beltasville Leb Nos. 61536 - 61543
Mineralogical Analysis
. [Mont- Kao- |=:bhed Amor-| Amar-| Mag- Vol-
D(pr)h Horizon A':'O moril-|Micas| lin~ G,Ibbs BD‘BhﬂT G.Oe'h- phous phous [netite | Ana= Cuartz| canic Feld-| Oli- [Pyrox- Py-
em PhaR | onites ites | '€ e | ite $10, ALOy epe, | fo=® glass | SPO [ vine | ene | rite
Percent of Whole Soil -
0-18 [ a1l
18-38 | Al2
-58 | Bl
58-80 | B21
80-95 | B22
| 95-120] B23
120-130| B2k
130-180 B25
. f Extractable [Carb- [0.5N NqOH
Deoh Total Chemical Analysis i:‘on:uc ECfu Of"ége Solub‘ie
p
{em) $i0, | 110, |Al,04[Fe,04 MnO,| MgO| CaO[Na,y0| KoO PO L. 0.1 Total | Fe Fe203C°C03 Si0, | ALQ,
SE1b
Percent of Whole Soi —
0.18 | All 21.831.2
18-38 | A1z 21.3 | 30.4
38.58 | B 21.2 | 30.3
58-80 | B21 16.9 [ 2h.1
80-95 | Bo2 13.6 | 19.4
a5-120] B3 15.0 ;gg
120-130| Bek 1k, .
130-180| B25 18.h4 | 26.3
Tl Extr. | Cati h, .
Deoth 6Ala | 6B2a Extractable bases 5Bla Sum nc)i(driry %;;gc?;(; [ia04 E}g: ,‘,E_?Leﬁon pH
eptl : 7 +++[ 5CT| 5C3[8CIq [8Clc
i 6N2al 602b | 6P20 | 6Q2a| of 5Ala | 5A34 | extr. [Aj a
(em) Oc;grt;r;:'c ':'e:o' /N Co | Mg Ma K [ bases 6Hza WH,0Acl Sum 504 6C 1D [NHaOA Sum Hgo KCl
Pct. Pet, - Meq./100 g. +={  Percent 1:1 11
0-18 [8.81 Jo.&17 1% [=<0.1]0.6 [0.2h [0.11 66.5 671 0.2 1 [5.5 [5.0
18.38 |6.42 k30115 0.1 |0.k [0.1k | 0.0 63.7 6h. 4 1 25 |5-3
38.58 [6.90 HOT [ 17 0.3 |o.k [0.20 [0.03 71.9 72.8 0.1 1 |5k |52
58.80 |6.57 .38k [17 [ <0.1 [0.2 o.1g o.og 60'3 60.7 1 5.4 ]5.k4
80.95 [u.22 | .240 18 0.2 |0.1 [0.18 |0.0 52. 52.9 1 |5.9 |5.9
99.120| k.16 246 | 17 <0.1 [0o.4 [0.08 [0.08 58.6 9.2 1 5.1 9.9 _
l120-130[4.18 | .255[16 [<0.1 0.2 [0.10[0.0h 5h.9 55,2 k0.1 < [5.6 6.2
130-180| 4. 32 P64k [ 16 | <0.1 0.1 |0.30 |0.26 80.1 80.7 1 5.7 |6.0
Deoth Sié?aﬂeg_{':ramm%qgéiﬁle (E'?:;.e Atterberg limits Bulk density Pc;Tei- \;‘/urer come:s& Extené)i!])ilityi
eph Sond | Sily ments . e ADT |
(em) an (O'.S- & >5r"'""f Plastic|Liquid Plastic L{:S Oc\;an Field | 4o 1152:- 1/3 15 COLEF‘ COLE
(2-0.05)[0.002)|.002)[BS £ [ [imit | Timit |index| Bar | dry |moist | sipy | b&r | bar | kar,
e—Pct. of 2Zmm.—] soil g/cc Pet. of whole soil cm/em |
0-13 TI4.3 32.0
18.38 143.7 32.2
38-58 _ 188.3 32.6
58-80 178.1 33.1
80-95 181.0 28.7
95-120 163.2 35.1
120-130] 185,77 30,5
130-180 271.5 31.1




63.

AKAKA STLTY CLAY LOAM
S61Ha -1-2

Location: Island of Hawaii, Hawail County, Hawaii; Piihonua Quadrangle - 19%4'52" north
latitude and 155°10'25" west longitude, about 1,6 km (1 mile) above radio station
tower above Amaulu in eucalyptus forest. Date of sampling: April 15, 1961

Description by: Warren Ikeda and Klaus Flach. Collectors: Klaus Flach and Warren Ikeda.

Classification: Typic Hydrandept, thixotropic, isowesic,

Vegetation: FEucalyptus (Rucalyptus sp.) and tree fern (Cibotium sp.), the natural
vegetation is ohla (Metrosideros collina), koa (Acacia koa), tree fern
(Cibotium sp.) and uluhe (Gleichenia 1inearis). Climate: Average amnnual
precipitation 1s 375 em (150 inches); the mean annual temperature is 14° ¢ (58° F).
Parent material: Volcanic ash. Topography: South slope of Mauna Kea, undulating to
rolling uplands. Elevation: 570 m (1,900 feet). Drainage: Moderately well drained;
slow runoff; rapid permeability. Soil moisture: Wet when sampled.

Remarks: Textures are apparent field textures. Texture and terms for describing
:gT?ariness" are explained in the methods section of this report., Colors are for moist

HORIZON DESCRIPTION

All 0 to 18 e¢m (0-7 inches), dark reddish brown (5YR 3/4) silty clay loam; moderate

BSL No. medium and fine subangular blocky structure, upper 5 ¢m (2 inches) near massive;

61536 friable, slightly sticky, plastic, moderately smeary; common roots; common fine
pores, few coarse pores; common wormcasts; strongly acid (pH 5.5); clear wavy
boundary.

Al2 18 to 38 em (7-15 inches), dark reddish brown (5YR 3/4) clay loam; moderate

BSL No. medium and fine subangular blocky structure; friable, slightly sticky, plastic,

61537 moderately smeary; few roote; common coarse and medium pores; few firm pebble-

size fragments of volcanic ash; strongly acid (pH 5.5); gradual wavy boundary.

Bl 38 to 58 em (15-23 inches), reddish brown (5YR 4/4) silty clay loam, few coarse
BSL No. faint mottles of dark brown (7.5YR 3/2) and reddish brown (2.5YR 4/4); moderate
61538 medium and fine subangular blocky structure; friable, slightly sticky, plastic,

moderately smeary; few roots; common medium and fine pores; thick gelatin-like
coatings on ped faces; strongly acid (pH 5.4); gradual wavy boundary.

B21 58 to 80 cm (23-32 inches), dark reddish brown (5YR 3/4) silty clay loam, common
BSL No. coarse faint mottles of reddish brown (2.5YR 4/4); moderate medium prismatic
61539 structure breaking to strong medium and fine subangular blocky structure; friable,

sticky, plastic, strongly smeary; few roots; few coarse pores, many very fine
pores; few pebble-size fragmente of volcanic ash; strongly acid (pH 5.4); abrupt
wavy boundary.

B22 80 to 95 em (32-38 inches), dark reddish brown (2.5YR 3/4) silty clay loam and
BSL No. pockets of dark brown (7.5YR 3/2); weak medium prismatic atructure; firm,
61540 slightly sticky, plastic, strongly smeary; few roots; common fine and very fine

pores; many fine reddish yellow (7.5YR 6/6) concretions; thick gelatin-like
coatings on peds; medium acid (pH 5.9); abrupt wavy boundary,

B23 95 to 120 cm (38-48 inches), dark reddish brown (5YR 3/4) silty clay loam, common
BSL No. coarse vertical streaks of reddish brown (5YR #/4); woderate medium prismatic
61541 structure; firm, slightly sticky, plastic, strongly smeary; few roots; common

fine pores; thick gelatin-like coatings on ped faces; medium acid (pH 5.7); clear
wavy boundary. ‘

B24 120 to 130 cm (48-52 inches), dark red (2.5YR 3/6) silty clay loam; moderate
BSL No. medium prismatic structure; firm, slightly sticky, plastic, strongly smeary; few
61542 roots; common very fine pores; many fine reddish yellow (7.5YR 6/6) concretions;

some prism faces are smooth; medium acid (pH 5.6); abrupt wavy boundary.

B25 130 to 180 cm (52-72 iaches), dark reddish brown (5YR 3/4) silty clay loam;
B3L No. wmoderate medium prismatic structure; friable, slightly sticky, plastic, atrongly
61543 smeary; few fine roots; common fine and very fine pores; thick gelatin-like

coatings on peds; few pressure faces; few fine pebble-size concretions of gibb-
site; medium acid (pH 5.7).



SOIL FAMILY

Typic Hydrandept, thixotropic, isothermic

U.5. DEPARTMENT OF AGR1CULTURE

SOIL SERIES _ Honokasa silty clay loam
Riverside Lab Nog. 17356 - 1736k

SQIL Nos.

862Ha~1-1

SOIL CONSERVATION SERVICE

LOCATION _Hawail County, Hawsaii _

Mineralogical Analysis B
_ Mont- Kao= e pope. Amor-| Amor-| Mag- Vol- -
Ezi!;f)h Horizon A',{L?‘e moril-|Micas| lin- G.Irbs Bo'erhm' G?erh‘ phous [phous [netite [ Ana=fm~y ol ot | Feld- Oli- [Pyrox-| Py-
P lonites jtes | ¢ tre | ite 5i02 A|203 etc. | tose glags | SPar | vine | ‘ene | rite
Percant of Whole Soil -
0-18[ Ap 23 10 5 2 20 5 5
18-35 | B21 x 10 3 3 20 5 5
35«50 | B22 2% 5 2 2 20 5 5
50-63 |B23 = 5 2 T 20 5 5 |
63-70 | B2k 2X 5 2 2 20 5 5
70-80 | B25 3% b 0 1 15 5 5
80-85 | IIB26 | 3X ) 0 I 20 3 5
98-113 TVB28 | 2X 1 2 5 25 5 5
148-163[ vimBa1l 2x 10 1 5 30 5 5
f f Extractable [Carb~ [0.5N NgOH
Depth Total Chemical Analysis ir,::n 6Clo ongs'e Soluble
{em) 510y | Ti0, [Al,04lFe,O4MnO,| MgO | CaO|NayO| K,0 |P,04L.O.1Total | Fe Fo,0,<2C03 $10, | Ayl
6E1b
~— — ercent of Whole Soi »-
-18 JAD 13,1 [L.6 |17.5 [23.1 [0.22 | 0,20 [0.1T |1.21]0.71 [0.90 [39.0 [100.6]14.0 [20.0 1.33 [2.47
18-35 el 12.2 (4.6 [20.6 |2k.3 |0.20 [0.24 (0.08 |0.05 [0.70 0.6 [36.1 [ gg,7[1k.4 |20.6 1.11 |3.1h
35-50 Beg 11.9 [b.h 24,6 |19.5 [0.16 |0.29 | - 0.03[0.46 0,86 |37.3 | 9g.5/11.5 |16.h 3.61 |7.52
50-63 a3 10.5 [4.8 T2k.o a1k [o.18 Jo.27 | - tr. |0.38 [0.96 [36.8 [ g9.3[22.3 (375 3.93 [7.83
63-T0 B2k 10.9 | 4.k |24,k |20.6 |0.21 |0.09 | - - [0.35 |0.96 | 37.1 | 99.0[11.6 |26.6 4,33 |8.50
T0-80 [p25 112.2 |3.9 [30.7 |16.6 |0.19.|0.19 | - - 10.26 |0.10 |36.7 |100.8] 2.0]32.9 T.7% 13.17
80-85 [[IB26  11.0 |4.5 [31.2 |19.6 |0.19 |0.22 | - -~ [0.2% [0.08 [33.5 [100.4[12.2 |17.4 8.65 [13.95
98-113TvB28 10,2 |5.k |23.9 |26.9 |0.10 (0.20 | - - 0.4 |0.07 [32.7 | 99.9[16.6 [23.7 2.27 [5.42
148-163VIIB211 13,1 [h.6 |22.8 [29.7 [0.05 |tr. - 0,10 10,72 [0.05 |30.2 |101.3/18.8]26.9 1.22 12,77
Extr. | Cation exch. < B —
Do | 84T | 8820 Extractable boses 5Bla | Sum facidity ~capacily | gion | nar | _soturation pH
ept a/ Fol A ++| 5C1| 5C3[8Cla [8CIc
il Ni C/N | 6™N2a | 6020 | 6P2a [ 6Q2a| © 5Ala extr. | Af
(em) 2;9'_::::: NQ:I:D- / Ca | Mg t\f:p K | bases 6H2a H0ac| Sum | SO |4 1D |MHs0A H20 KCI
1. Pet. | Pet. Meq./100 . - Percent 1:5 [ 1:5
0-1% [L1.T0 [0.90 | 13 [9.b 2.6 0.3 0.5 [12.8 53.1 1.1 | o.5| a4 5.4 [ 4.5
18-35 | 6.55 |0.45 | 15 |0.8 0.3 0.2 | 0.2] 1.5 33.7 3.1 0.6 b 5.2 [ k.5
35.50 | 9,36 |o.bb | 21 Jo.5 0.3} c.2flo0,1]12.3 39.3 3.2 | 0.3 3 5.4 1 b7
50-63 | 8.49 |o.k3 | 20 | - 0.1 | 0.2 0.1] 0.k 29.9 6.8 | 0.2 1 5.4 | 5.0
63-70 | T.80 [0.39 | 20 - 1.2 0.1 ] 0.2 1.5 25.3 0.2 | 0.1 6 5.5 | 5.2
70-80 | 7.01 | 0.35 ] =0 - 0.6] 0.1 0.1] 0.8 2k, 3 13.5 | tr. 3 5.6 | 5.k
80-85 | 5.14 [o0.21 | 2k - o4 | 0.2 0.,1] 0.7 23.0 21.0 3 5.7 | 5.6
98-113( .92 [0.29 | 17 - 0.7| 0.1 | 0.2] 1.0 21,2 2h.2 | tr. 5 5.5 | 5.3
148-163| 3.33 |0.31 | 11 - 0.6 1 0,2 0.2]1.0 1h,h 32.6 | tr 7 5.2 | 5.1
= N ]
S'Z?q;%:rafm’;qéxﬁre (%?:Qrs_e Atterberg limits Bulk density  [Parti- Water content | Extensibility
Depth [“Sond | Silt | Clay |mgnts - cle | - D1
{em) o (8'.I5'- o >2m“’:,_ Plostic|Liquid Plastic 1/3 |Oven F|e.|d den- Fi:ld /3 15 LEf‘COLE
(2-0.05)[0.602)|.002) [T OF [ Timit | Timir | index| bor | dry |moist | gy, | moist] bar | kor |CO
=—Pct, of Zmm.—w| soil a/ce Pet. of whole soil cm/cm
0-18 1T - 0.51 [2.506]122.9 [133.4]101.9
18-35 - 0.33 2.673 209.1 |191.6 122.5
2560 - 0.30 |2.614|220.1 |212.0[166.9 _ L
50-63 - 0.30 [2.707|226.9 [229,3[196.0]
63-T0 - 0,27 |2.693253.7 |24h.8|193.9
70-80 - 0.30 |2.603(237.1(232.0{187.5
80-85 - 0.27 [2.727[262.% [200.3[165.8
98-113 = 0.24 |2.771|30k.1 [267.5|211.1
1kBa1k - 2.874 263.8/199.6; _

a/ 26,5 kg of organic carbon per square meter to & depth of 1 meter.
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HONGKAA SILTY CLAY T0AM 3

" 862Ha-1w1

Location: Island of Hawaii, Hewaii County, Hawaii. Proceed southeast 3.2 km (2 miles) on Highway 19 from Junction
of Highway 19 and Highwsy 240; then south on Pssuhau Sugar Plantation Road until airstrip is reached; then right
for about .16 km (0.1 mile); then left (uphill) until cene field boundary is reached. Profile site is in pasture
gbout 45 m (50 yards) south from cane field boundary. Date of sampling: 1962,

Description by: Werren Ikeda, Collectors: Warren Ikeda and Harry Sato.

Classification: Typie Hydrandept, thixotropiec, ismcthermic,

Vegetation: Pangola (Digltaria decumbens), glenwoodgress (Sscciolensis conmtrects), kikuyu (Pennisetum clandestinum),
Joee (Stachytarpheta ce ngis), hilograss (Pagpalum conlugatum), guava (Psidium gusysvae), chia (Metrosideros

é Sadleris

colline), amaumgu fern cyetheoides), and tree fern (Cibotium sp.). Climste: The average annual precipi=-
tation is 300 to 375 cm (120-150 inches). Parent material: Voleanic ash. %%EE?.M: Rolling to hilly windward
slopes of Mauna Kes Mountailn; natural dreinageways are common. Elevation: 0 m (2,200 feet). Drainage: Well

drained; moderately rapld permeabllity; slow runoff. Soil molstura: Moist.

Remerks: Textures are apparent field textures. Texture and terms for degeribing "smesriness" are explained in the
methods section of this report. Colors are for moist soil. Paired sample number S62Ha=1-2. All horizons harden
irreversibly upon drying. )

HORIZON DESCRIFTION
Ap 0 to 18 cm (0-T inches), dark brown (7.5YR 3/2) clay that feels like silty clay loam; strong medium and

L3L No. fine granuler structure; friable, sticky and plestic; many roots; many porea; abrupt wavy boundary.
17356

18 to 35 em (7-14 inches), dark brown { 7T.5YR 3/4) clay that feels like a silty clay loem, peds crush to a
B21 stronger chroma; moderate medium, fine and very fine subangular blocky structure; friable, sticky, plastic
L3L No. and weakly smeary; many roots; common medium and many fine and very flne pores; few patches of dull smooth
17357 coatings on ped surfaces; abrupt smooth boundary.

B22 35 to 50 em (14~20 inches), dark brown (10YR 3/3) clay that feels like a silty clay loam, peds crush to a

L5L No. stronger chroms; moderate medium, fine and very fine subangular blocky structure; friaeble, sticky, plastic,

17358 and weskly smeary; many roots; common medium snd many fine and very fine pores; few patches of dull smooth
coastings on ped surfaces; abrupt smooth boundary.

B23 S0 to 63 cm (20-25 inches), dark brown ( 10YR 3/3) clay that feels like silty clay loem, peds crush to a

L3L No. stronger chroma; strong coarse and medium subangular blocky breaking to strong fine and very fine subangu-

17359 lar blocky structure; frisble, sticky, plestic and weakly smeary; many roots; many fine and very fine pores;
few to common patches of dull smooth coatings on ped surfaces; abrupt smooth boundary.

B2k 63 to 70 em (25-28 inches), dark brown (7.5YR 3/3) clay that feels like silty clay loam, peds crush to &

LBL No. stronger chrome; strong cosrse and medium subangular blocky bresking to strong fine and very fine subangu-

17360 lar blocky structure; frieble, sticky, plastic and weskly mmeary; many roots; few coarse and medium and
many fine and very fine pores; few to common patches of dull smooth costings on ped surfaces; abrupt wavy
boundary.

B2S 70 to 80 cm (2832 inches), very dark grayish brown (10YR 3/2) clay that feels like a silty clay loam;

L3L No. strong coarse and medium subangular blocky bresking to strong fine and very fine subangular bloeky struc-

1736 ture; frisble (some peds are firm), sticky, plastic and weakly smesry; meny roots; few coarse and medium
and meny fine and very fine pores; common patches of dull smooth coatings on ped surfaces; sbrupt wavy
boundary.

IIB26 80 to 85 em (3234 inches), dark reddish brown (2.5YR 3/4) firm and very firm rock-like volcanic ash frag-

LSL Neo. ments and frieble material of less red hue; frisble material feels like a gilty cley loem, has strong,

17362 medium, fine and very fine subsngular blocky structure, and slightly sticky, plastic and moderately wmesry
consistence; many roots; common cogsrse end medium and many fine and very fine pores; ped surfaces have
translucent gelatinous appearance; abrupt smooth boundary.

IIIB27 85-98 em (34-39 inches), dark brown (10YR 3/3) clay that feels like 2 silty clay loam; moderste medium snd

(not fine prisms bresking to strong (few pockets of moderate) fine apnd very fine subangular blocky structure;

sampled) friable, sticky, plastic end weakly smeary; many fine roots; many fine and very fine pores; common patches
of dull smooth coatlings on ped surfaces; abrupt smeooth boundary.

Ve 28 98 to 113 em {39-45 inches), dark brown (7.5YR 3/4) and yellowish red (SYR 3/6) clay that feels like a silty
LBL No. clay loam, peds crush to a stronger chroma, moderate medium and fine prisms breaking to strong fine and very

17363 fine subangular blocky structure; friable, sticky and plastic, and weaskly smeary; many roots; common medium
and many fine and very fine pores; ped surfaces have translucent gelatinous appesrance; abrupt amooth
boundary.

VB 29 113 to 140 em (45-56 inches), dark brown (10YR 3/3) clay that feels like a silty ¢lay loam; moderate medium

{not and fine prisms bresking to strong fine aend very fine subangular blocky structure; frisble ( some peds are

sampled) firm), sticky, plastic and weskly smeary; common fine roots; common medium and many fine and very fine
+ pores; common patches of dull smooth coatings on ped surfaces; abrupt wavy boundary.

VIB210 140 to 148 em (56-59 inches), dark brown (7.5YR 3/4) clay that feels like a silty clay losm, peds crush to

( not e stronger chroma; moderate medium apd fine priems breaking to strong fine and very fine subangular blocky

sampled) structure; frieble, sticky, plastic end weakly smeary; common fine roots; ped surfaces have translucent
gelatinous sppearance; abrupt smooth boundary.

VIIB211 148 to 163 cm (59-65 inches), yellowish red (SYR 4/6) clay that feels like a silty clay loam, peds crush to
LSL No. = stronger chroma, a thin 2.5 to 5 em (1-2 inches) thick dark yellowish brown (10YR 4/4) layer with few to
17364 common, fine prominent white mottles occurs at the upper boundary; strong medium end fine prisms breaking
to strong fine and very fine subangular blocky structure; friable (some peds sre firm), sticky, plastic
and moderately smeary: common fine roots: common very fine pores: ped surfaces have tranglucent
gelatinous appesrance,



SOIL FAMILY ____Typic Bydrasdewt. thixotropis. isctherwis T o 1 SRICUL TuRE
SOIL SERIES Honokaa 5ilty clay losm _ SOIL MNos.  S62Ha-1-2 ___ LOCATION Hawaii County, Hawaii

Lincoln Leb Nos. 17365 - 17375

Mineralogical Analysis _
- Mont- Kao~ J Amor-| Amor-| Mag- Vol -
3:::,3'1 Horizon :,:L?.m moril=|Micos| lin- G::’:’ B‘ﬁ:’"" Gﬁ:"" phous phous |netite | Ana= o ol o [Feld=| Oli- [Pyrox- Py-
lonites ites 510, AlyOj) gpe, | Tase glass | TPOF | vine | ene | rite
Percent of Whole Soil -
0-18 [ Ap
18-35 [ B21
35-53 | B22
53-75 [ BR3
75-85 | B2k
85-95 | B25
95-109 D1
105-113|B26
113-125|Be7
125-140|B28
140.180( B29
i i Extractable |Corb- [0.5N NgOH
Depth Total Chemical Analysis . T Dngs'e Soluble
(em) §i0y | TiO, |Al,04lFe, 04 MnO,| MgO| CaO|Na,0| K,O [P0, L.O.1|Total | Fe FeZOSC:EC]gs 510, | ALGy
- Percent of Whole Soi P
0-18 [ap 116.8 [2h.0
18-35 |B21 15.3 |21.9
35.51 [B2D 15.2 [21.7
53-75 |B23 12.3 [17.6
75-85 | B2k 1h.2 (20,3
85.95 |Bog _ 11.4 |16.3
95-105| D1 15.6 [22.3
105-113| B26 13.9 [19.9
113.125|B27 _ _ 19.0 |27.2
125-”53 B28 15.3 [21.9
140-180(B29 11.9 |17.0
10T T Extr, | Cation exch] < Base
Denth éf«/lo 6B1a Extroctable bases 5Bla | sym nc’i(:iriry capocity %?‘,';: 5:;: saturation pH
op & f 5A1 extr. | at++| 5C1| 5C3[8C1a [8CIe
f s 6N2a | 602a | 6P2a | 6Q2a| © o Al
(cm) Cz;gr:::"c N'e:o- /N 1(\:lt.v Mg | Na | K [bases ¢H2a NH0A Sum | 5O, [ 1D |NHsOM H,O | KCI
Pet gch + Meq./100 g, = Percent_ | 1:5 | 1:5
" 0-18 [0.9 [0.950 | 11 [18.% [3.0 | 0.3 0.3 ]|16.0 4.6 9.5 ]0.2 | 5.0 |B.5
18.35 [9.29 |0.592 |16 | 6.8 (1.6 |0.2 |01 | 8.7 3h.5 1.0 25 6.0 |5.0
35.53 18,86 10,409 18 2.1 (1.3 10.2 |91 | 4.7 27.1 2.7 17 5.9 |5.2
753-75 | 6.95  |o.37k[ 18 [2.6 [0.B [0.1 0.1 | 3.6 30.6 k.5 12 6.2 |5.6
75.85 | 6,72 |0.377|18 | 1.8 (0.8 |0.1 101 | 2.8 30.3 11.2 9 6.1 (5.6
| 85.95 [A.75 (0,350 19 1.4 1.1 10.2 |0,1 2.8 28.1 9.4 10 1 6.2 [5,7
| 95-105( 4.90 0.7 0.5 | 0.1 |4¢r, 1.3 17.8 16.0 K 6.1 |5.8
105-113 6.16 1.2 [1.0 |0.1 |0.2 | 2.5 18.4 15.3 14 6.2 [5.9
113.126| 5.68 1.4 [0.9 [0.2 [0 2.6 16.7 17.1 16 6.1 [5.7
125.140 5.69 0.8 [1.0 |01 0.1 | 2.0 17.5 18k 11 6.0 | 5.7
140-18¢q[ 1.92 1.0 |05 [0 0.1 1.7‘ 9.k 3.6 18 5.9 |51
Sié?‘:;l%sirw::mp;qamle %:éie Atterbarg limits Bulk density | Parti-| ~ Water content | Extensibility
Depth ©.5 Clay ?53':. ;Iusﬂc Liquid Plastic 1/3 |Oven | Field ;J:_ Field| 1/3 15 4D}
(em) (2-0.05))0.002)|.002) ;:fhféi:: Timit | limit |index| Bar | dry | moist| gy |moist bar | bor COLE\iCOLE
w—Pct. of 2mm.—=| soil B g/¢cc Pct. of whole soil [ em/cem
0.18 - 0,02 | 2.79 [163.7 L18.2 [ 90,5
18-35 - 0.30| 2.68|184.31158,9 122.2
3653 - 0.27] 2.03[228.5193.8 151.2
53-75 - 0.27| 2.75|240.3 [F11.3 [16h.7
75.85 - 0.26( 2.83|272.0 54,7 1941
- 0.28| 2.76 [ 24k Q R40.0 186.)
95-104 - 0.29] 2.73|239.2 [?31.2 182.8
105-117 - 0.27| 2.78|270.9 [252.6 [197.0
112.129 - 0.29 | 3.00|2413.1 [241.8 183.2
125-14 7 - 0.35 [ 2.92 | 209.6 [255.6 [197.7
11»0-16([ tr. | 0.8 523.9

a/ 25.9 kg of orgenic carbon per square meter to & Inpth of 1 mater.



HONOKAA SILTY CLAY LOAM 67

Location: Island of Hawaii, Hawaii County, Hawali. From junction of Highway 19 and Highway 240 at Honokea,
proceed 1.61 km (1.0 mile) west on Highway 19, then proceed 2.4 km (1.§ miles) south on dirt road wntil
forest reserve boundary is reached; profile is sbout 1.7 km (1.1 miles) uphill (south) in Parker Ranch

pasture. Date of sampling: 1962.
2gcription by: Warren ’:Ea%. Collectors: Warren Ikeda and Harry Sato.
[aseification: Typic Hydrandept, thixotropic, iscthermic.

Vegetation: Rikuyu (Pennisetum clandestinum), rattalil (Sporokolis capensis), dallisgrass (Paspalum dilatatum),
angole (Digitaria decumbens), hilograss (Paspalum conjugatum » ohia (Metrosideros collina), and tree fern
Cibotium 8p.). Climate: Average annual precipitation 1z 300 to 375 cm (120-150 inches).

Parent material: Volcenic ash. T_cmgr_sggl: Rolling to hilly windward intermediate slopes of Mauna Kea
Wountaln, naturel drainages are common, Elevation: 645 m (2,150 feet). Drainage: Well drained;
moderately repid permeability; slow runoff. Soil moisture; Molst.

Remarks: Textures are apparent field textures, xture and terms for describing "smeariness” are explalned
in the methods section of this report. Colors are for moist soil. Paired sample number S62Ha-1-1. All

horizons harden irreversibly om drying.

A%

HORIZON DESCRIPTION

Ap 0 to 18 em (0-7 inches), dark brown (7.5YR 3/3) clay that feels like a silty clay loam; strong

ISL No. medium and fine granular structure; friable, slightly sticky and plastic; many roots matted near
17365 the surface; many pores; abrupt amcoth boundary.

B21 18 to 35 em (7-14 inches), dark brown (7.5YR 3/L) clmy that feels like a silty clay loam; peds crush
LSL No. to a stronger chroma; moderate medium, fine and very fine subangular blocky structure; friable,
17366 sticky, plastic and weakly smeary; many roots; few coarse and mediwm and many fine and very fine

pores; in places there are & few very herd, very dark brown (10YR 2/2) pieces of soil material
{1 to 4 mm in diameter) that appeer to be irreversibly bardened; peds are coated with gelatinous-
like globules; clear wavy boundary.

B22 35 to 53 cm (14-21 inches), dark brown (8YR 3/4) clay that feels like a s{lty clay loam; peds

1SL No. crush to a stronger chrowe; moderate medium, fine amd very fine subangular blocky structure;

17367 friable, sticky, plastic and weekly smeary; many roots; few coarse and medium and many fine and
very fine pores; peds are coated with gelatinous-like globules; abwm pt smooth boundary.

B23 53 to 75 cm (21-30 inches), dark brown (10YR 3/3) snd dark yellowish brown (10YR 3/L) clay that

L3L No. feels like a 8llty clay lomm; -pede crush to a stronger chroma; strong coarse subangular blocky

17368 breaking to strong medium, fine and very fine subangular blocky structure; friable (some peds are

firm), sticky, plastic amd veakly smeary; few roots; few coarse and medium and many fine and very
fine pores; common patches of dull smooth coating on ped surfaces; abrupt smooth boundary.

B2k 75 to 85 em (30-34 inches), dark brown (7.5YR 3/2) clay that feels like a eilty clay loam; peds
ISL No. crush to & stronger chrome; etrong medium, fine and very fire subsngular blocky structure; friable,
17369 sticky, plastic and weakly smeary; fev roots; few coarse and medium and many fine and very fine

pores; common patches of dull smooth coating on ped surfaces; few firm, dark red (2.5fR 3/6)
volcanic ash fragments (few mm to about 30 mm in diameter); abrupt broken boundary.

B25 85 to 95 cm (34-38 inches), dark brown (10YR 3/3) cley that feels like a silty clay loam; peds crush
1SL No. to a stronger chroma; strong coarse subanguler blocky breaking to strong medium, fine and very fine
17370 subangular blocky structure; frimble (coarse peds are mostly firm), sticky, plastic and weakly smeary;

fev roots; fev very comrse and many fine and very fine pores; common petches of dull smooth coating
on ped surfaces; occasional fiym, dark red (2.5YR 3/6) volcanic ash fragments; sbrupt wavy boundary.

D1 95 to 105 em (38-42 inches), dark reddish brown (2.5YR 3/4) fim and very firmm cemented volcanic
LSL No. ash and friable materiml of less red hue; friable meterial feels like a silty clay loam, has
17371 strong fire and very fine subangular blocky structure, and sticky, plastic and weakly smeary

* consistence; few roots in friable material and in cleavages of cemented ash; common fine and
very fine pores; ped surfamces have translucent gelatinous appesrance; abrupt wavy boundary.

B26 105 to 113 em (42-45 inches), dark brown (7.5YR 3/3 and 7.5YR 3/4) with & few small pockets of
LSL No. very dark brown (10YR 2/2) cley thet feels like a silty clay loam; peds crush to a stronger chroms;
17372 moderate medium prisms breaking to strong fine and very fine submngular blocky structure; friasble

(some peds are firm), sticky, plastic and weakly smeary; occasional roots; common Tine and very
fine pores; common patches of dull smcoth costing on ped surfaces; abrupt smooth boundary .

B27 113 to 125 cm (4550 inches), dark brown (6YR 3/3 and 6YR 3/4) clasy that feels like s silty clay
IsL Wo. loam; peda crush to a stronger chroma; moderate medium prisms breaking to etrong fire and very
17313 fine subsngular blocky structure; friable (some peds are firm); sticky, plastic and weakly smeary;

occasional roots; few coarse and mediwn and many fine and very fine pores; common patches of
trenslucent gelatinous coatings on ped surfaces; abrupt smooth boundary.

B28 125 to 140 om (50-36 inches), dark brown (10YR 3/3) with common, fine distinct reddigh brown
15L No. (5YR 4/L) mottles and few amaml)l pockets of strong brown {7.5YR L/6) clay that feels like = silty
1737 elay loam; pede crush to & stronger chroma; weak coarse and medium priems breaking to strong fine

and very fine subangular blocky structure; friable (some peds are firm), sticky, plastic and weakly
smeary; occasional roots; few coarse and medium and many fine and very fine pores; common patches
of dull smooth coating on ped surfaces; some surfaces have nearly continuous smooth coating; few
firm red (2.5YR 4/6) volcenic ash fregments; sbrupt irregular boundsry.

B29 140 to 180 em (56-72 inches), dark gray (N b/ ) with commeon, fine prominent vhite mottles in places
ISL No. and dark yellowish brown (1OYR 4/4) clay that feels like a silty clay loam; peds crush to a stronger
17375 chrome; veak coarse and medium prisms breaking to strong fine and very fine subangular blocky

structure; friable (some peds are firm), sticky, plastic and weakly ameary; occasional roots; few
coarse and medium and many fine and very fine pores; common patches of dull smooth coatimg on

d surfaces; some surfaces have nearly continuous amooth coating; few hard basalt fragments
f;eu to 17 om (7 inches) in dlameter) with thin weathered crust.



SOIL FAMILY ___ Tywie Byirasdewt, thixotrople, isethermic S oL CONSERVATI N’ SERviCE

SOIL SERIES _Kealakekus silty clay loam  SOIL MNos,_S62Ha-1-3 LOCATION Hawaii County, Hawall
Lincoln Iab Nos, 17376 - 17381
Mineralogical Analysis ]
_ [Mont- Koo- . Amor- Amor-| Mag- Vol- I o
D(:rtf)h Horizon A::L‘.’,, moril-| Micas | lin- G'fb‘ B"-‘Ih’" Gosth choys (phous [netite | Ana= o ol ool | Feld-| Oli- [Pyrox-| Py=
P Jonites ites | ' | e | ite $i0, Alzoa otc. | 1o%e glass| SPOr | vine | ‘ene | rite
- Percent of Whele Soil —
0-10 | Apl | 2X 5 110 1 15 5 5
10415 Ap2 | 2x 5 5 2 20 5 5
15.25 | B2l 2% s 5 3 30 5 5
25.50 | B22 F33 5 4 3 30 0 [} -
5Q0-58 | B23 ax 2 2 1 20 2 -
58.00 | mob 3X [¢] 2] 1 1¢ 3 2
B : : Extractable |Carb= [0.5N NaOH
Depth Total Chemical Analysis iton 6Clg | Snate Solukle
. C CO :
(cm) SIOZ TuO2 Al203 Fe203 MnO2 MgO | CaO Na2O KZO P205 L.O. 1| Total | Fe Fezo ZE!ba S|02 AIZQJ
- Parcent of Whole Sof : —-
0-10 | Apl 15.2] 3.3[15.7[17.6|0.20] 2.94[1.12|0,17[0.30]/0,99[41.9[ 99.4]| 9.7|13.9 5. 7% 5.91
1015 | Ap2 | 1247| 444(16.8(25.0(0.23(1.62|C.72(0.14[0.47|0.87(27.2 100.1|14.0|20.0 3,87 4.07
1526 | B2l 12,4 5.8[16.7]30.4(0,19[1.13(0,3210.07[0.54]|0.19([32,6000.3[18.56(26,6 2a 04 1. 8
25-350 | B22 Lla3| 6.2|21.5|274(0,19(0.63| - 0. 06[0,52[0.86(31.4 L00.1[19.5[27.9 2.05] 1.96
50.58 | B3 [1C.3| 4.1(25.0(21.1(|0.13|0.59( - - [0414/0.91(327,8[100.1|13.6|19.4 6.3810.39
58.90 | Bok | 14.8| 2.6|32,2)13,2/0,07[1,09| - - - |0.85(35,0/99.8] 7.7|11.0 12.3219.5?
Extr. | Cati hJ
Dooth 4Ala | 6B1a Extractable bases 5Ble | s, uc)i‘d'}r %c;;gcei,f? m: f,g:. _;ng;::ﬁon pH
op § A1 | 5CT| 5C3[8Cla [8C1e
em) |Organic|Nitro| C/N |6DN2a| 602a | P20 | 6Q2a| © a extr. | Al
{em) carbon | gan Ca | Mg | Na | K |bases OH2a\ i ond| Sum | SO, |G 1p|MHore H,O | KCI
Pet. | Pet. Meq./100 g. Percent 1:5 | 1:5
0-10 | 17.10[1.20[14 h3.7 [13.1]0.% [0.7 [27.9 56.7 2.2 0.3 | 50 6.1 5.0
10-15 [ 11.40|0.86| 13 9.b 9.1(0.2 (0.3 |19.0 60.5 1.k - 3N 6.0 (k.9
15.25 | 7.26[0.060[12 g |46
25-50 | 6.24| 0.54[12 |1.2 | 1.8|0.2 |0.X | 3.3 3.8 5.1 9 5. [L.7
50-58 | 9425|0.54|17 (1.4 | 1.3|0.2 0.2 | 3.1 34.0 8.6 9 5.6 |5.0
8.0 | 6.47/0.,43(15 (o.h | 2.0/0.2 |0.3 | 2.7 30.5 12,1 9 5.8 | 5.4
Sizneurcn‘egfl;ru(rr‘:mwﬂde (%?:g"_e Atterberg limits Bulk density  |Parti-|  Water content | Extensibility
Depth Ta il Cl meants _ cle A
Pl n (Ol.St- ay >2'.mmf Plastic|Liquid[Plastic] 1/3 [Oven F|e_|d den—- 1/3 15
(2-0-05)(0.002)|.002)[PGL-Of [ Timit | Timit [ index| bar | dry [moist | sy bar | bar |COLER COLE
—Pet. of 2mm.— so:l g/¢ec Pct. of whole soil cm/cm
10 tr. FRTS L38.5[99.8
10-15 - P.67 L53.4 103.9
15-25 - .80 53.5 a1
25-50 - .87 L7h.0 L27.7
50-58 - 2,67 221.9 [166.3
58-90 tr. .92 235.4 1740

!/ 2h.5 kg of orgsuic carbon per square meter to a dapth of 1 meter.
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KEALAKFKUA SILTY CLAY LOAM
562Ha-1-3

Location: Island of Hawaii, Hawaii County, Hawaii. On Sherwood Greenwell Ranch,
approximately 5.6 km (3.5 miles) southwest of Konawaena School, Kealakekua,

Hawail, Date of sampling: 1962.

Description by: Warren Ikeda. Collectors: Warren Ikeda.

CTEEEI%%EEEIE#E Typic Rydrandept, thixotropic, isothermfic,

Yegetation: Kikuyugrass (Pennisetum clandestinum), ricegrass (Paspalum orbiculare),
sedge (Cyperus sp.), tree fern (Cibotium 8p.), and ohia (Metrpsideros gollina).
Climate: Average annual precipitation is 250 to 375 cm (100-150 inches); fog
prevalent throughout the year. Parent material: Volcanic ash., Topography:
Undulating leeward intermediate slopes of Mauna Loa Mountain. Elevation: 650 m
(2,500 feet). Drainage: Well drained; moderately rapid to rapid permeability;
slow runoff. Soill moisture: Molst.

Remarks: Textures are apparent field textures. Texture and terms for describing
"smeariness'' are explained in the methods section of this report. Colors are for
moist soil. Paired sample number S62Ha-1-4. All horizons harden irrevemibly on

drying,

HORIZON DESCRIPTION

Apl 0 to 10 cm (04 inches), dark brown (7.5YR 3/2) elay that feels like a ailty
L8L No. clay loam, with few fine distinct dark reddish brown (2.5YR 3/6) and few
17376 fine faint very dark grayish brown (10YR 3/2) mottles; moderate (weak near

the surface) medium, fine and very fine granular structure; friable,
slightly sticky, plastic and moderately smeary; matted roots; few coarse
and mediym and c¢ommon fine and very fine pores; few wormcasts and WorTm
holes; abrupt smooth boundary.

Ap2 10 to 15 cm (4-6 inches), dark brown (7.5YR 3/2) clay that feels like a
LSL No. eilty clay loam, with common fine distinct dark reddish brown (2.5YR 3/6)
17377 and few fine faint very dark grayish brown (1OYR 3/2) mottles, peds crush to

slightly stronger chroma; moderate medium, fine and very fine subangular
blocky structure; friable (some peds are firm), slightly sticky, plastic
and weakly smeary; many roots; few coarse and medium and many fine and very
fine pores; clear smooth boundary,

821 15, to 25 em (6-10 inches), dark brown (7.5YR 3/2) clay that feels like a
LSL No, siity clay loam, peds crush to a slightly stronger chroma; moderate medium,
17378 tine and very fine subangular bloeky structure; friable, slightly sticky,

plastiic and weakly smeary; many roots; few coarse and medium and many fine
and very fine pores; a broken layer 8 to 10 em (3 to 4 inches) thick
8lightly darker colored than rest of horizon with few to common hard, very
dark' brown (10YR 2/2) irreversibly hardened materlal, occure at the lower
boundary (this layer was not sampled); clear wavy boundary.

B22 25 to 50 em (10-20 inches), dark brown (7.5YR 3/4) with few small pockets of
LSL No. material with weaker chroma (3), clay that feels like g silty clay loam,
17379 peds crush to a stronger chroma; weak coarse subangular blocky breaking to

weak medium fine and very fine subangular blocky structure; very friable,
slightly sticky, plastic and weakly smeary; many roots; common coarse and
medium and many fine and very fine pores; ped surfaces coated with gelatinous
globules interspersed with few to common patches of smooth gelatinous coat-
ing; e¢lear broken boundary,

B23 50 to 58 cm (20-23 inches), dark brown (7.5YR 3/2) clay that feels like a
LSL No. silty clay loam, peds crush to a stronger chroma; weak coarse subangular
17380 blocky breaking to moderate medium, fine and very fine subangular blocky

structure; friable, slightly sticky, plastic and moderately smeary; many
roots; few coarse and medium and many fine and very fine pores; many patches
of smooth gelatinous coating on ped surfaces; on some peds coating is nearly
continuous; abrupt wavy boundary.

B24 58 to 90 cm (23-36 inches), dark brown (7.5YR 3/4) clay that feels like a
LSL No. light silty clay loam, peds crush to a stronger chroma; weak medium sub-
17381 angular blocky breaking to moderate fine and very fine subangular blocky

structure; friable, slightly sticky, plastic and moderately smeary; many
roots; few coarse and medium and many fine and very fine pores; many patches
of smooth gelatinous coating on ped surfaces; on some peds coating is nearly
continuous; Aa lava fragments, mostly 5 to 13 em (2-5 inches) in diameter,
make up about 50 percent of horizon volume,



SOIL FAMILY ____Typic Hydrandevt, thixotropis, jsothermie TR 1o Sokv)oE

SOIL SERIES ___ Keelakekus silty clay lomm = §O|L Nos. B62Ha-1-4 LOCATION _Hawaii County, Haweii
Lincoln Lab Nos. 17382 - 17387

- Mineralogical Anclys(s
_ Mont= Kao- ript Amor-] Amor-| Mag- Vol-
3::')" Horizon mo morl|=|Micas | lin- G;H” Bo‘ahm- Goethrl shaus |phous [netite | Ana= etz co‘:\ic Fald-| Oli- |Pyrox-| Py~
" llonites ites | " e | ite $10, Al Oql gpc, | tose glass| SPar | vine | ‘ene | rite
. 4N .
Percent of Whole Soil
0-10 Apl
10-18 | Aape
18-55 B2l
18.55 | b2z
55-78 B23
8.118| Boh
Extractable |Carb= [0.5N NqOH
Depth _ Total Chemical Analysis iron 6Cg |onte Soluble
(cm) $I0, | TIO, Al,04Fe,04MnO,| MgO| CaO(Na,O| KO |P, 0401 Total | Fe FeZOSC:EC]?:a $i0, | A0,
- Parcent of Whole 5ol : -
0-10 | Apl 16.1 | 23.0
10-18 | Ap2 19.7 | 28,2
18.55 | B21 18.8 | 26,9
1B-55 B22 13.1 | 18.7
55.78 | B23 13.1 | 18,7
78.118 | Balh 8.3 |11.9
‘ 1o Extr, | Cation exch.ln,0ac| KCI Base oH
Daoth 6Aly | 6BIn Extractable bases 3Bla | Sym |acidity  capaelly 612& axtr. _mmnnco:n
ep ++| 5C1| 5C3 [8C1o |8Cle
6NZa| 602a | 8P2a | 6Q20| of 5Ala extr. [ Af
fem) - (Organic | Nitro-) C/N 1 5¢C | (U™ | N [ K| bases | 8M2%w,0ne| Sum | SO, | s 1p|wiose H,0 | kel
carbon | gen 4 4 L . .
Pet, | Pet Megq,/100 g.——— | Parcent 15 | 15
0-10 [15.7 [1.3& | 12 [17.9 | 5.9 | 0.6 | 0.k [2b.8 &8.1 2.4 [ 0.k [ 5.0 | 5.8
10-18 [10.4 |0.903| 12 7.8 2.9 | 0.4 | 0.2 [11.3 52,6 1.2 | 0.9 (22 5.6 | b.h
1855 |a.7 [p.ss6| 17 | 2.3 (1.5 ] 0.3 ) Q. | 45 36.4 42 | 0.5 5.0 4.b .
18.55 [11.8 [o.657[ 18 [ 2.7 [2.3 [ 0o.h [o.2] b6 35.0 4.6 | 0.5 |13 5.0 | b.&
55.78 | 9.8 |0.518[ 19 | 0.5 [0k | 0.3 ]| 0.3 | 2.5 37.0 9.h 0.2 | 4 5.2 | 4.7
73.128| 57 lo3ehl 16 | 0.6 10,5101 10,1 (2.3 18, 1h.8 (0.1 | 7 5.6 | 5.2
Siﬁ?uﬂgf:r‘";#mgqﬂ?[e (%'?:g"_e Atterberg Himits Bulk density Par{i- Water content | Extensibility
Depth [~ Sgnd | ments . cle 4D1
(om) Sand (0‘_5r- Clay >2'mn} Plastic|Liquid Plastic KS Oven Fle'ld den- |Field ]b/os b]°5 COLEfl COLE
(2-0.05)|0. 002} /&.002) ';":héfe limit | limit | index ¢t | dry [moist| gipy |modet v r
=—Pct. of Zmm —»l soil I g/cc Pct. of whole soil cm/em |
0-10 - 0.31 [2.49 [2h7.9[170.2[11%.2
10418 wr. 0.36 |2.71 [195.7[168.9|122.6
1854 - i 0.32 |2.68 |190.%4)178.8(133.3 |
18-55 - 2.53 208,1 [153.0
95-78 - 0.32 |2.55 | 210.3(211.0(165.4
78-128] - 0.3 |2.61 [216.1[207.L]160.3 |

s/ 32.h kg of organic carbon per square metsr to s depth of 1 meter.



T

KEALAKBRUA SILTY CLAY LOAM
862Ha-1-4

Location: Island of Hawail, Hawaii County, Hawali, On Henry Greenwell (Horseahoe I)
Ranch, approximately 2.4 km (1,5 miles) east of Konawaena School, Kealakekua, Hawaii.
Date of sampling: 1962,

Description by: Warren Ikeda. Collectors: Warren Ikeda.

Claseification: Typic Hydrandept, thixotropic, isotharmic,

Vegetation: Kikuyugrass (Pennisetum g¢landestinum), yellow foxtail (Setaria geniculata),
ricegrass (Faspalum orbiculare), tree fern (Cibotium sp.), and ohia (Metrosideros
collina). Climate: Average annual precipitation is 250 to 375 em (100-150 inches);
fog prevalent throughout year. Parent material; Volcanic ash. Topography: Undulat-
ing leeward intermediate slopes of Mauna Loa Mountain. Elevation: 780 m (2,600 feet).
Drainage: Well drained; moderately rapid to rapid permeability; elow runoff, BSoil
molsture: Moist.

Remarks: Textures are apparent field textures, Texture and terms for describing
"smeariness" are explained in the methods section of this report, Colors are for
moist goil, Paired sample number S62Ha-1-3., All horizons harden irreversibly on
drying.

HORIZON DESCRIPTION

‘Apl 0 to 10 ecm (0-4 inches), dark brown (7.5YR 3/2) clay that feels like a silty
LSL No, clay loam, with few fine distinct dark reddish brown (2.5YR 3/6) and few
17382 fine faint very dark grayish brown (lOYR 3/2) mottles; moderatée (weak near

the surface) medium, fine and very fine granular structure; friable, slightly
sticky, plastic and moderately smeary; matted roots; few coarse and medium
and many fine and very fine pores; clear smooth boundary.

Ap2 10 to 18 em (4-7 inches), dark brown (7.5YR 3/2 and 10YR 3/3) clay that feels
LSL No. like a silty clay loam, with common fine distinct dark reddish brown (2.5YR
17383 3/6) and few fine faint very dark grayish brown (10YR 3/2) mottles, peds

crush to a slightly stronger chroma; moderate medium, fine and very fine
subangular blocky structure; friable (some peds are firm), slightly sticky,
plastic and weakly smeary; many roots; few coarse and medium and many fine
and very fine pores; abrupt wavy boundary.

B21 18 to 55 cm (7-22 inches), dark yellowish brown (LOYR 3/4) clay that feels
LSL No. like a silty clay loam, peds crush to a slightly stronger chroma; weak coarse
17384 subangular blocky breaking to week medium, fine and very fine subangular

blocky structure; friable (some peds very friable), slightly eticky, plastic,
and weakly smeary; many roots; common coarse and medium and many fine and
very fine pores; ped surfaces coated with gelatinous globules interspersed
with few to common patches of smooth gelatinous coating; clear broken

boundary,
B22 18 to 35 em (7-22 Laches), this broken horizon lies adjacent to the above
LSL No. horizon and occupies about tha same area. Dark brown (7.5YR 3/2) clay that
17385 feela like a light silty clay loam, peds crush to a slightly stronger chroma;

weak coarse subangular blocky breaking to weak medium, fine and very fine
subangular blocky structure; very friable, slightly eticky, plastic and
weakly smeary; many roots; few coarse and medium and many fine and very fine
poraes; ped surfaces coated with gelatinous globules interspersed with few
to common patches of smooth gelatinous coating; clear broken boundary.

B23 55 to 78 em (22-31 inches), dark brown (7.5YR 3/3) clay that feels like a
L8L Neo. heavy silt loam, peds crush to a stronger chroma; moderate medium, fine and
17386 very fine subangular blocky structure; friable, slightly sticky, slightly

plastic and moderately smeary; common roots; few coarse and many medium fine
. and very fine pores; ped surfaces coated with gelatinous globules inter-

aperaed with few to common patches of smooth gelatinous coating; few firm

dark reddish brown (2.5YR 3/5) volcanic ash fragments; clear wavy boundary.

B24 78 to 118 em (31-47 inches), dark browm (7.5YR 3/3) clay that feelas like a
LSL No. heavy ailt loam, with many medium and fine faint strong brown (7.5YR 5/6
17387 and 7.5YR 4/6) mottles (weathering Aa lava), peds crush to a stronger chroma;

weak medium fine and very fine subangular blocky structure; friable,

slightly stlcky, glightly plastic and moderately smeary; few roots; few
medium and many fine and very fine pores; ped surfaces coated with gelati-
nous globules interspersed with few to common patches of smooth gelatinous
coating; Aa lava fragmenta, mostly 2.5 to 10 c¢m (1-4 inches) in diameter,
make up by volume about 70 percent of horizon. There ig 2,5 to 5 em (1-2
inch) dark yellowish brown (10YR 3/4) broken layer at the upper boundary
with moderate, medium, fine and very fine subangular blocky structure;

other characteristics similar to rest of horizon (this layer was not sampled)



U.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY ___ Typic Vitrandept, madial, isomesic _ SOIL CONSERVATION SERVICE
SOIL SERIES _Avakule very fine sandy loam gL Nes.  S65HR-1-13 LOCATION _Hawaii County, Hawaii
Riverside Lab Nos. 659 « 6513
Mineralogical Analysis
_ Ment- Kao- ms. Amor+ Amor-| Mag- Vol
ti:rz')h Horizon &L’:ﬂ moril={Micas| lin- G;:’:" B‘-';:"" Gic":’h’ phous [phous [netite [ Ana=fmy 4 wc:,;c Feld-| Qli- Pyrox-[ Py-
lonites ites 510, [Al,O4] ete., | oso glass | SPar | vine | ‘ene | rite
- Percent of Whele Soil -
0-10 | Al
10-20 | B2
20-40 | TIC
-65 | IIIAb
65-88 | ITIR2L
. . Extractable [Carb=[0,5N NoOH
Deoth Total Chemical Analysis ir,::h 6C2q | Snate Soluble
{em) $10, | TiO, [Al,04(Fe,04MnO,| MgO| CaO[Na,Of K,O |P,OLL.O.1f Total | Fe Fe203C:EC1(I:3 $10, | A0y
+— Percent of Whole Soi -
0-10 | AL 4.6 [ 6.6
10-20 |82 6.9 | 9.9
20-40 | IIC 2,3 | 3.3
40-65 | IIIAb 6.0 | 8.6
65-88 | IIIBZb 5.7 | 8.2
L Extr. [ Cation exch K Base
Depth 6AJa | 6Bl1a Extractable bases 5Bla | sum facidit] copacity | 4 exchl.. saturation PH
(cm) |Organic|Nitro{ €/N | 6]N2a [ 602a | 6P2a | 6Q20 of | (Hoa| 3ATE extr. | ATt 3C1| 5C3 | 8C1a |8Cic
carbon | gen Ca [ Mg | Na | K [boses mHgoAe Sum | 5O, |4G yD M0k H,O | KCl
Pet. | Pct. —~ Meq./100 g. Percent 1:5 | L5
0-10 | 5.27 [0.b10| 13 7.5| 1.9 | 0.2 | 1.3 n0.9 27.5 - Lo 6.6 |5.5
30-20 | 2.12 |0.212| 10 1.7/ 0.3 [0.1 | 0.3 | 2.4 18.6 - 13 6.5 | 5.6
20-40 |06 Jo.070! 7 |10.4[3.6 [0 |1.8 k.2 15.8 - 90 6.9 | 6. _
o865 | 3.52 [0.436| & 15.7[ 2.0 [0.3 [0.8 8.8 25.7 - 3 6.9 [6.0
65-.88 | 3.12 |0.360| 9 12.9| 1.5 | 0.2 [ 0.5 |15.1 24,4 - ép 6.8 5.9
S‘é&ﬁ}gﬁf&?gﬁ?‘e ffgg"’_e 8/ Atterberg limits Bulk density |Parti-|  Water content | Extensibility
Depth [ Sgnd i Clay |ments . cle |7 AD1
(cm) on (S)Il5f— & >c2'f""'} Plastic|Liquid Plastic Léa Oven | Field | gon- bég 1/3 15
(2-0.05)(0.002)[.002)[PGF: OF  Timir | Iimit | index| bar | dry | molst | py ol bar | bary|COLEf| COLE
—Pct. of 2mm.—w| soil | Pet. | Pet, | Pet. | 9/cc ct. of whole soil | _cm/cm
0-10 K. P N.P. [N.P.0.78 [ O. 2.718 [62.0 | 40.9 [19.] [0.030 0.0
10-20 0.75 | 0.7k | .B96(54.3 | bv1.0|23.7 |0.006 |0.006
| 20-40 Eég‘_& 14.5( 7.8
%065 | N.F. | N.F. | K.P. [Q.7) | 0.&& 2.763[58.2 | 8.6 [17.8 |0.02K [0.02k
65-88 0.81 | 0.77 2.773|07.6 | bo.9|22.3 [0.016 [0.026

a/ 18.k kg of orgenic carbon per square meter a depth of 1 meter.

b/ Air dvy sesples.
3/ These pamples were not allowed to dry prior % smalysis.
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APAKUTIE VERY FINE SANDY LOAM
565Ha=1-13

Location: Island of Hawaii, Hawaii County, Hawaii, Umikoa Quadrangle - 19954 30"
north latitude and 155°923'30" east longitude., Pit located about 50 m (500 yards)
below Puu Kihe on Kukaiau Ranch. Date of samping: April 9, 1965.

Description by: Harry Sato, Collectors: Harry Sato, K, Flach, and R. Smythe.

Classification: Typic Vitrandept, medial, isomesic.

Vegetation: Mamani tree-grass cover, natural vegetation is mamani (Sophora chrysophylla),
sweet vernal (Anthoxanthum odoratum), heu pueo (Trisetum glomeratum), and plantain
(Plantago lanceolata). Climate: The average annual precipitation is 50 to 75 cm
(20-30 inches). The mean annual temperature is 13° C (55° F). Parent material:
Volcanic ash. Topography: High windward slopes of Mauna Kea, Slope gradients 12
percent; convex slope; north aspect. Elevation: 2,190 m (7,300 feet). Drainage:
Well drained; rapid permeability; slow runoff. Soil moisture: Moist.

Remarks: Textures are apparent field textures. Stones cover about 10 percent of
surface. Colors are for the moist soil, Paired sample number S65Ha-1-14.

HORIZON DESCRIPTION

Al 0 to 10 cm (0-4 inches), dark brown (7.5YR 3/3) very fine sandy loam; weak

RSL No. fine granular structure; loose, friable, nonsticky and nonplastic; abundant

659 roots; many fine pores; abrupt roots; many fine pores; abrupt smooth boundary.

B2 10 to 20 cm (4-B inches), yellowish red (5YR 4/6) very fine sandy loam;

RSL No. massive; friable, nonsticky and nonplastic; few roots; many fine pores;

6510 5 to 10 percent fragments of 18 mm (3/4 inch) diameter or larger; abrupt
smooth boundary.

11C 20 to 40 cm (8-16 inches), black (5YR 2/1) cinders; single grain; loose,

RSL No, nonsticky and nonplastic; few roots; abrupt wavy boundary.

6511

IIIAb 40 to 65 cm (16-26 inches), dark reddish brown (5YR 2/2) very fine sandy

RSL No, loam; massive; friable, nonsticky and nonplastic; few roots; about 50 percent

6512 by volume of gravels, cobbles and stones larger than 18 mm (3/4 inch) diameter
(not included in sample); abrupt smooth boundary.

I1IB2b 65 to 88 om+ (26-35 inches), dark brown (7.5YR 3/2) very fine sandy loam;

RSL No. massive; friable, nonsticky and nonplastic; about 50 percent by volume of

6513 gravels, cobbles and stones larger than 20 mm (3/4 inch) diameter (not included

in sample).



U.5. DEPARTMENT OF AGRICLA TURE

SOIL FAMILY Plinthic Tropaquept, fine, hallovsitic, acid. isothermic I SOIL CONSERVATION SERVICE
SOIL SERIES _Koolau eilty clay _ SOIL Nos, 5588 -2-105 LOCATION__ Kauai County, Hawail

Beltsville Lab Nos. 59542 - 59547

. Mineralogical Analysis
2 Mont- Kol Amor-| Amor-| Mag- 2 | voi-|
Dé:")h Horizon ‘:hac:\a moril-{Micas| fin- G!:i!ﬂﬂo_othm G,“'h' phous phous [netite | Ano= Quartz cu?-nic Feld- Qli- Pyrox~ Py-
lonites ites | ' | M| T |SIO, A O4 oy, | tase glass | SPar | vine | ‘ene | rite
- Percent of Whole Soil L
0-15 | All -
15-28 | Awg | - 15 |tr. .
28.L0 | Azg = 45 2 _ -
bo-100| BRlg | - b5 | 4 -
100-1 B22g
130-1 [ - 35 2 -
‘ b
f Extractable [Carb- [0.5M NaOH
Depth N Total Chemical Analysis ir)::ﬁ ZCJ,L Srate Solul:ﬂe
CaCl,| ¢
{cm) s|02 '\'102 A\203 Fezo MnC)2 Mgl | Cal Nazo KZO P205 L.O,1|Total | Fe FeZC)3 ZE]ba SIO2 A&O3
AT ‘B B I3 o — Percent of Whole $oi |
0-15 28, o0 26.32 L. . 0.7 | 1.0°
15-28 | Al2g | 39.1¢ 2k.6k 17.76 6.32 o.ﬂ 0.6 | 0.9
28.40 A2e | 33.52 10.09 }9.3@ 3.84 0.02 1.1 1.6
50-100] Eelg | 32.74 B.93 43.0 2.59 o. 0.2 [ 0.3
100-130| B22g | 27.94 7.2d 4h.96| 1.92] o.0 0.3 | 0.k
130-280) © 27.38 6.73 39.68)12.40[ 0.0 2.6 | 3.7
I~ . |Cahl N J
Denth 6Ala | 6B2a Extractable bases 5Bla | g5, ui');:lriry c::t;;:ceif; [Ha0Ae 5,3,‘. J':B: ::erion pH
°p . +| 5C1 | 5C3[8Cla [8CIc
6NN | 602b | 6P2a | 6Q2a| of 5Ala | 5A3a| extr. [AfY| 5 a
(cm) C:u;gr:::“c v:r;;o- N | ST2 e LR 5% | ses | M2 ponone| 30, 4 10| W0 | sum | Hy0 | KCI
BPsef. Pc;é T Meg./100 g. - = Percanlr\\ 1;1 I::l
0.15 [8.65 (0,5 15 0. 3 [0.3 [0.3 | 2.7 |60, 3.5 ' 2
15-28 [1.73 [|0.1k5(12 [0.3 |0.2 (0.1 |0.1 | 0.7 |32.8 33.5 2 |k5 k2
| 28-Lo |0. Lo3{23 10.5 (0.5 0.8 |o,1 | 1.9 [38.3 bo.1 b |47 4.0
40-300| 0.94 Lo [23 To.6 [0.8 [0.7 [o.1 | 2.2 [ho.b L6 5 (4,8 [&.2
100-130( 2,29 P.097 (2% |o.6 |04 |0,7 [0.1 | L.8 [53.0 54.8 3 |k7 |42
130-180/1.08 P.ouB ) 22 |i.% (0.2 |0.6 (0.1 | 2.3 [53.) 55.3 L |5.3 4.3
Deoth s‘ﬁ?ﬁfﬁ:f&%"ﬂ‘;h Cg?:g"_e Attecbarg limits ) Bulk dansity qulﬁ- Water content | Extensibility
pti Sand Cl meants A cle LBY o | 45g7a iD
(cm) L >2mm Plastic|LiquidPlastic) 1/3 | Oven At | 4. Frera A’Z? i5 -
(2-0.05)0,002)|k.002) ‘fhéi,’e Timit | limit | index| ber | dry |moist | iy m;.f,, L'bur COLEf‘ COLE
fe—Pct, of 2mm.—w| sol g/ee ct. of whole soj cm/cm
15-28 0.7 f 58.9 . .
oRNo | P5.5 |39.9 | 34.6 56 | 51.7) 38.9
4o- og| 34:& [0.5 [25.1 0.86 61 | sh.B| 38.7
100-130( 30.3 [B4.5 | 25.2 9 T4.8| 46,6
130380 b3.4 |39.6 |17.0 0.78 69 | 76.9] k2.l

8/ 10.8 kg of organic owrhon per square meter to & depth of 1 meter.
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KOOLAY SILTY CLAY
§58Ha-2-105

Location: 1Island of Kauai, Kaual County, Hawail; 46 km (28.5 miles) from Lihue along
Macadam Highway 560 leading to northern end of the island and turn left onto secondary
road leading through pasture. Go approximately south for 6.7 km (4% miles) along
what is known as Power Line Road. Sample site is 15 m (50 feet) to west of road

along power line. Date of sampling: 1938.
‘-E_'CBTIQEE&T&: D, Womack and J. M. Williams.

Description by: D. Womack.

ﬁTEEEI%&EE?IE%% Plinthic Tropaquept, fine, halloysitiec, acid, isothemmic.*

Vepgtation: Ohia (Metxosideros collipa), tree fern (Cibotium ghamisgol), ricegrass
(Papalum orbiculare), thimble berry (Rubus rosaefolius), hilograss (Paspalum conju-
gatum), yellow foxtail (Setaria geniculata), Climgte: Average annual precipitation
is 313 to 375 em (125-150 inches). The mean annual temperature is 17.8° C (64° F),
the mean January temperature 15.6° C (60° F), the mean July temperature 21.1° ¢
(700 F). Parent material: Not known for certain, thought to be derived from
melilite lava from the Roloa flow and strongly influenced by volcanic ash. Evidence
of much "mud flow" activity of volcanic ash material. Topography: Rolling plateau,
Hanalei heights. Slope 3 percent convex to north. Elevation: 318 m (1,060 feet),
Drainage: Poorly drained, The soil is saturated with water for 4 to 5 months of the
year. Permeability of upper solum is moderately slow; permeability of the C horizon
is very slow. Surface runoff is slow. Soil moisture: Molst.

Remarks: Textures are apparent field textures, The soil does not exhibit the properties
of smeariness nor is there any evidence that this soll driee irreversibly. This pro-
file was sampled under extremely wet conditions. A portable pump was used to keep
the water table lowered in the pit, Colors are for moist soil,

HORIZON DESCRIPTION
All 0 to 15 em (0+6 inches), grayish brown (10YR 5/2) silty clay loam; massive to
BSL No. very weak medium granular etructure; firm, slightly sticky, plastic; matted
59542 roots; many wormholes and casts; many very fine and fine pores; clear wavy
boundary.
Al2g 15 to 28 cm (6-11 inches), gray (2.5Y 5/1) silty clay with many coarase dis-
BSL No, tinct mottles of strong brown (7.5YR 3/2); maseive to weak medium granular
59543 atructure; firm, very sticky, very plastic; many roots; numerous large worm-
holes and casts; many very fine and fine tubular poras; clear wavy boundary.
A2g 28 to 40 cm (11-16 inches), pale yellow (2.5Y 7/4) silty clay with many coarse
BSL No, prominent mottles of strong bmown (7.5YR 3/3), dark brown (7.5YR 4/4) and
59544 gray (LO0YR 5/1); wormholes costed with dark reddish brown (2.5YR 3/4); very

weak coarse subangular blocky structure; firm, sticky, very plastic; common
ropts; many very fine and fime tubular pores, numerous wormholes and casts;
clear wavy boundary.

B21g 40 to 100 cm (16-40 inches), pale yellow (5Y 7/3) silty clay loam with many
BSL No. coarse mottles of gray (IOYR 5/1) and common prominent mottles of strong
59545 brown (7.5YR 3/2), the gray mottles are coatings on the ped faces and appear

to be clay flows; weak medium prismatic breaking to wesk coarse subangular
blocky structure; firm, slightly sticky to sticky, plastic; very few roots;
many very fine and fine tubular pores and common wormholes; gradual wavy

boundary.
B22g 100 teo 130 cm (40-52 inches), coarsely mottled pale yellow (5YR 7/3), gray
BSL No. (10YR 5/1), strong brown (7.5YR 3/2) and yellowish brown (lOYR 5/8) silty clay
59546 loam with numerous very firm fine light gray lumps (probably gibbsite) that

glves gritty feel to soll; weak coarse and medium prismatic breaking to weak
medium subangular blocky structure; friable to firm, sticky, plastic; many
very fine and fine tubular pores and common wormholes; common very firm
nodules and thin lenses apparently due to iron segregation, these are firmer
than the matrix; patchy coating on ped surfaces that appear like clay flows;
gradual wavy boundary.

c 130 to 180 cm (52-72 inches), variegated strong brown (7.5YR 3/2), reddish
BSL No. brown (2.5YR 4/4), dark reddish brown (5YR 3/3), gray (1OYR 5/1) with pocketa
59547 and veins of light gray (2.5Y 7/2) and pale yellow (2.5Y 7/4), probably

gibbsite; this horizon appears to be composed of soft plinthite material with
numexous large nodules and horizontal bands of very firm somewhat brittle
material of dark reddish brown color apparently due to irom segregation;
plinthite material breaks down to a gritty clay loam feel after much rubbing
between fingers; appears maseive; no apparent pores; this horizen appears

to be holding up the water tabls,

* Family classification ie based on the assumption that 15 bar would be
lower if allowed to dry.



U.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY Ustoxis Dystropept, fine, kmolinitic, isohyperthermic SOIL CONSERVATION SERVICE
SOIL SERIES Hoplehus silty clav(tsxedjunct) SOIL Nos.  S6Fa.5-4 _ LOCATIQON Maui County, Havali

Lincoln Lab Nos. 18779 - 18784

Mineralogical Analysis
Mont- Kao- | Amor-{ Amor-| Mag- _
Depth Horizon Allo- moril-|Micas| lin- G.’bbs- BQQWGPBM phous [phous [netite| Ana= VOI‘ Feld-| Oli- Pyrox-| Py-
(em) phane ite | ite | ite Quortz| canic i |Py P
lonites ites 510, ALOS| etc. tase glass | SPor [ vine | ‘ene | rite
- Percent of Whole Soil -
0.20 [ Apl
20-30 | Ap2
30-45 | B11
5.63 | B12
63-123 B21
123-154 B22
Total Chemical Analysis ifxﬁucrgglfa %ggl?; O.SSI:)I"IJ\IbciSH
Depth as
N CaC f
(cm) 5i0, Ti(')2 A|203 Fezo:a Mr\O2 MgO | CaQ Nuzo K,0 P205 L.O. 1| Total | Fe Fe203 5123 SI02 A|203
+ Percent of Whole Soi -
0-20 [Apl 9. 13,4
20-30 | Ap2 8.8 [12.6
3045 [ B11 8.8 [12.6
45.63 [B12 8.6 [12.3
63.123 B21 8.8 |12.6
123-155 B22 1.9 |17.0
. i ch |
Deoth 6A1 6Bla Extractable bases 5Bla | g gE:)i(:J'iw C%g;gcai;(y [\"a0he ':,g,l- mﬁf’rﬁon PH
ep Y e [ [ 5C1 | 5C3 [ 8Clo [BCIC
ol N 6N2a | 602 | 6P2a | 6Q2a| of 5A1a exfr. | A
{em) C::I:Ob::: “':o- /N Co | Mg [ Na K | bases | 6H2@ NH0ael Sum | SOy (g6 D|NMHOAe H,O [ KCI
Pet, Bgt. - Maq./100 g, ¥  Percent =5 [ 15
0-20 [1.22 | 0,18 8 [1.5 [0.7 |0.1 |0.3 | 2.6 13.7 3.8 |2.3 | 19 3.9 3.3
20-30 [1.08 |0.139 8 2,1 (0.5 |0.1 |0.2 2.9 13.9 3.2 (1.9 21 b2 |3.6
30-45 | 0.40 0 % |66 [3.% |01 |ou | 8.5 11,2 1.6 | - 76 5,9 [5.1
45-63 | 0.20 6.8 [2.1 Jo.2 ok | 9.5 11.8 1.2 8o 7.1 [6.0
63-123) 0,05 5.5 [3.2 [0.2 |0.5 | 9.k 9.8 1.1 % 7.1 |6.0
123-155| 0,0k 9,8 k.5 0.2 (0.6 |11.1 10.4 1,3 107 6.9 6.0
'-S'lﬁ?ocmlg_grqr:gm%q[h?le Cf?:;e Attarberg limits Bulk density  [Parti-|  Water content | Extensibility
Depth W(_ Clay |ments - cle D1
(em) og_| Clev >20m Plostic| LiquidPlostic| /3 |Oven|Field | ggn_ 3 tys | s 4
{2-0.05)j0.002)|&.002)| P&, 51 | Timit | Timit | index bar | dry | moist | ity clodal PO bor |COLE COLE
~—Pct. of _ 2mm.—® soil g/ee Pct. of whole soil cm/ &m
0-20 tr, 3.15 26.0 [21.6
20-30 - 3.11 26.6 |22.3
30-U45 - 1.25 1,32 |1.26 |3.01 [ 26,0 |26.4 |20 |0.02 | 0,00
45.63 - 3.01 2h.6 [22.4
63-123 - 1.58 11.64 | 1.59 3.01 | 22.6 [2h.2 |20.k |0.01 |0.0L
123155 - 1.6411.70|1.6613.08 2.2 |23.4 |20.8 0,01 (0.0

8/ 5.9 X§ of organic carbon per sguare meter %o a dapth of 1 meter.
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HOOLEHUA SILTY CLAY (taxadjunct) 1/
863Ha=5-4

Location: Island of Molokai, Maui County, Hawaii. Approximately .36 km (1/4 mile)
south southwest of Kualapuu Post Office in California Packing Corporation field 302.
The site 1s approximately 60 m (200 feet) southeast of the northwest end of block 33,
Date of sampling: May 14, 1963.

Description by: S. Nakamura, Collectors: J. DeMent, J. M, Williams, R. Malmgren,

"“'Ufuiﬁﬁﬁﬁiﬁg%, and §. Nakamura.

Classification: Ustoxic Dystropept, fine, kaolinitic, isohyperthemmic,

Vegetation: Pineapple, Climate: Average annual precipitation is 50 to 88 cm (20-35
inches), most of which occurs from November to April. The mean January remperature
is 21.79 € (71° F) and the mean July temperature 25° C (77° F). Parent material:
0ld local alluvium, Topography: Nearly level depressional area. Slope 1 percent
to west, Elevation: 243 m (810 feet), Drainage: Well drained; permeability
moderately rapid; runoff medium. Soil molsture: Profile slightly moist when
sampled,

Remarks: Textures are apparent field textures, Paired sample number S63Ha-5-3.

HORIZON DESCRIPTION

Apl 0 to 20 cm (0-8 inches), dark reddish brown (5YR 3/3) silty clay, reddish
LSL No. brown (5YR &4/3 and 4/4) dty; cloddy and weak very fine granular structure;
18779 hard, friable, sticky and plastic; many roots; many interstitial pores;

violent effervescence with hydrogen peroxide; extremely acid (pH 3.9);
gradual smooth boundary.

Ap2 20 to 30 cm (8-12 inches), dark reddish brown (5YR 3/3) silty clay, reddish
LSL No, brown (5YR 4/3) dry; structureless to weak very fine granular structure; few
18780 clods; very hard, friable, sticky and plastic; many roots; many interstitial

pores; loose in place due to tillage; violent effervescence with hydrogen
peroxide; extremely acid (pH 4.2); clear wavy boundary.

Bll 30 to 45 em (12-18 inches), dark reddish brown (5YR 3/3) silty clay loam,
LSL No. reddish brown (5YR 4/3) dry; structureless to weak fine and medium subangular
18781 blocky structure; slightly hard, friable, sticky and plastic; few roots;

many very fine and fine tubular pores; common very fine manganese concre-
tions; vielent effervescence with hydrogen peroxide; medium acid (pH 5.9);
clear wavy boundary.

B12 45 to 63 cm (18-25 inches), dark reddish brown (5YR 3/3) silty clay loam,
LSL No. reddish brown (5YR 4/3) dry; weak fine and medium subangular blocky structure
18782 with pockets of moderate very fine and fine subangular blocky structure;

hard, friable, sticky and plastic; few roots; many very fine and fine
tubular pores; many very fine manganese concretions; viclent effervescence
with hydrogen peroxide; neutral (pH 7.1); clear wavy boundary.

B21 63 to 123 cm (25-49 inches), dark reddish brown (5YR 3/4) silty clay, reddish
LSL No. brown (5YR 4/3) dry; strong very fine subangular blocky structure; hard,
18783 friable, sticky and plastic; no roots noted; many very fine tubular pores;

continuous thin pressure cutans; compact in place; many very fine manganese
concretions; common manganese stains, mainly in pores; strong effervescence
with hydrogen peroxide; many hard earthy lumps due to aggregate stability
which breaks down after prolonged rubbing; neutral (pH 7.1); clear wavy

boundary.
B22 123 to 155 cm (49-62 inches), dark reddish brown (2.5YR 3/4) silty clay,
LSL No. reddish brown (2.5YR 4/4) dry; moderate to strong very fine and fine sub-
18784 angular blocky structure; hard, friable, sticky and plastic; no roots noted;

many very fine and fine tubular pores; many hard earthy lumps due to aggre-
gate stability which breaks down after prolonged rubbing; almost continuous
pressure cutans; firm in place; many very fine manganese concretions; few
manganese stains in pores; strong effervescence with hydrogen peroxide;
neutral (pH 6.9).

1/ The Hoolehua series is classified in Oxic Ustropepts. The base saturation of the
Ap2 horizon of this pedon has been decreased through pineapple cultura and is
now too low for Ustropepts.



SOIL FAMILY ___Andic Eumitropet, medinl, isothermic L CmaErnT o SERVICE

SOIL SERIES Nalwa silty clay Joam  SOIL Nos, 5588a-4-18 LOCATION_ Maui County, Hawaii
Beltsville Lab Nos. 59548 - 59553

— Mineralogicel Anolysis
A2 Mont- KadBY 4R Amor-| Amor-| Mag- A2 | yol-
D(:,.F:")h Horizon' A.:zo moril-|Micas| lin= g?tl, B“hm Goettr phous |phous [netite| Ana= Quartz oo?ﬁc Feld-| Oli- |Pyrox- Py-
PhAne (| onites ites | 1e [ o | T Si0, |Al)Og) ayc, | t® glass | 3PAr | vine | ‘ene | rite
. Parcent of Whole Soil
1 P
10-28 | Al2 - - | tr. 1X
28.35 | B1
3565 | B2 X - 3 X
65-100| B3
00-130| II01 | 2x - | 10 - _
Extt bl b- (0.
beoth Total Chemical Analysis h’;;“"gcfg %ﬁé:e 0 5SN°|§|§9H
(cm) $10, | TIO, |Al,04[Fe,04MnO,| MgO| CaO[Nay0| K,0 PO [L.O. 1 Total | Fe Fe203C°C°3 S10, | A0y
6E1b
- Percent of Whole Soi -
0-10 | Ap 0. 52,96] 0,12 13.02]100.6] 23,2 33.2
10-28 | Al2 1. 56.29| 0.12 9.39| 99.6 23:o 3.9
28.35 | B) 0 57.01] 0.0k 8.05] 99.9 zg.a 28,0
oo 33 : N 2279 100-¢| 5721 222
- 2,00 1k,56 0. . 6y, .
00-130| IIcl 1.24 30.24| 8,92(0.08 46.15) 99.4 3.; s.z
130.150] 1102 |[13.000 1.ko[ 36.56]10.4k 0.20 37.76] 99.4
- Extr. | Cati h
Deorh &Alo | 4Baa Extractable bases 5810 | 5y “’;‘J“y “',gg:;ﬁ [NH4OAc f:—;!. |B:'!:ﬂon pH
op #++| 5CT[ 5C3 [ 8Clq [8CTc
Oroani : C N2 | 4020 | 6P2a | 6Q2a| of 5Ala | 5A3a | extr. | Af
fem) Orgenic ':'.';"' MN1°Ca | Mg | Na | K | bases | H2wn,0nd Sum | SO, |ac 1p|Miione| sum | H,O | KCI
Pet. | Pet. = eq. g — #+  Parcent 1:l 1:L
0-10 | 5,05 [o.ko0[ 13 [ 3.3 [2.7[ 0.2 [ 0.9 7.1 [20.1 27.1 2 15,5 5.2
10-28 | 1,10 o.ala 1 2.1 | 1.8 |01 |07 |k |21.6 26.3 1B | 5.3 |5.0
[ 28-35 | 3,99 [0,246] 1 ns loksloe]|op 1.8 |K.3 42,7 3 |46 | bé
35-65 | 9.66 |0.509] 17 [ 0.6 | 0.6 | 0.2 | 0.1 2.5 [18.9 80,k 2 | k.6 | k.6
65-100( 10,26 °"¢Z§ 2 |07 o.g O'E 0.1 | 1.,k |88.2 gg.é 2 4.8 | LT
100-130| 10.3% |o.u6%[ 22 | 0,7 | 03| O | Tr. | 7.3 |B7.3 .7 2 [ 47|48
saé?ﬂgﬁ;:rqgmgqaxﬁle (%?:;s_e Atterberg limits Bulk density Parlfi- Water content | Extensibility
Depth ™Sond | Sils | Clay |ments 3a,] cle W0 4D1
(cm) " (3',5:- r >2mm Plastic(Liquid Plostic /3 |Oven ﬁe_Fd den—|Field ARG
(2-0.05)[0.002)[.002) [P 5F | Timit | limit [index| bor | dry |moist | iry |moget| bor | bor |COLEf COLE
w—Pct. of 2mm.—=| soil _ g/cc Pgr. of whole soil cm/cm
0-10 | 2.9 | 57.1[ ¥0.0 18 [23.6 [20.5
10-28 | 2.7 | 53.7| 43.6 1.08 15 (22.2 5.7
28.35 | 11,5 | ho,3| 48,2 23 ]31.9 [26.
35-65 | 28.7 [ ue.B| 28,5 0.76 42 [57.9 [u6.8
65.100| 37.2 | 40.3| 22,5 22 |93.2 |T12.7
100-130] 29.9 [ 4k.2)25.9 22 |B7.2|72.9

a/ 6h.9 kg of organic carbon per square meter to a depth of 1 mater.



NAIWA SILTY CLAY LOAM
858Ha~4-18

Location: 1Island of Maui, Maui County, Hawaii; 2.4 km (1.45 miles) north of Walhee
School, west .32 km (0.2 mile), then left .43 km (0.3 mile) on trail up side of hill
in kikuyu pasture adjacent to Waihee Gulch, Date of sampling: 1958, :

Description by: R. C. Malmgren. Collectors: R. €. Malmgren and J. M. Williams.

CIEEET%%EEEEE& Andic Humitropept, medial, isothermic.

Vegetation: Dominantly kikuyu (Pennisetum clandestinum), Japanese tea (Cassia lesche-
naultiana), guava (Psidium guayava), joee (Stachytarpheta cayannensis), yellow
foxtall (Setaria geniculata), Java plum (Eugenia cumini). Climate: Average annualo
precipitation is 150 to 175 em (60-70 inches). oThe mean annusal temperature is 21,1°C
(70° Fy, thg mean January temperature 20° C (68° F), agd the mean Juiy t;mperatuﬁe
23.3° ¢ (74° F). Parent material: Weathered from basic igneous rock. ogograg y:

Rolling to sloping dissected low windward slopes of West Maul Mountain. Slope O percent

to east. Elevation: 112 m (375 feet). Drainage: Well drained; moderately rapid
permeability; medium runoff. Soil moisture: Moist.

Remarks: Textures are apparent field textures. Colors are for moist soil unless other-
wise noted. Paired sample aumber S58Ha~-4-19.

HORIZON DESCRIPTION

Ap 0 to 10 cm (0-4 inches), dusky red (10R 3/3 moist and dry) silty clay loam;

BSL No. weak fine subangular blocky structure; slightly hard, firm, sticky, slightly

59548 plastic; many fine roots; many fine and medium pores; common vwormcasts and
channels; moderately high bulk density; strongly acid (pH 5.4); clear smooth
boundary.

Al2 10 to 28 cm (4-11 inches), dusky red (10R 3/4 moist and dry) silty clay loam;

BSL No. purplish cast when dry; moderate and strong fine and very fine subangular

59549 blocky structure; slightly hard, firm, sticky, plastic; many fine roots; many

fine and wedium pores; high bulk density; strongly acid (pH 5.3); abrupt
smooth boundary.

Bl 28 to 35 cm (11-14 inches), dark red (10R 3/6 moist and dry) silt loam; weak

BSL No. coarse and medium subangular blocky structure; slightly hard, friable, slightly

59550 sticky, plastic; many fine roots; many fine pores; moderate bulk density;
strongly acid (pH 5.1); clear wavy boundary.

B2 35 to 65 cm (14-26 inches), red (10R 4/6 moist and dry) silt loam; weak

BSL No. medium and coarse subangular blocky structure; soft, very friable, slightly

59551 sticky, slightly plastic; weakly smeary; many fine roots; many fine pores;

common very fine fragments of highly weathered rock; strongly acid (pH 5,2);
gradual wavy boundary.

B3 65 to 100 cm (26-40 inches), dark reddish brown (2.5YR 3/4) loam, reddish
BSL No. brown (2.5YR 4/4) dry; weak fine and very fine subangular blocky structure;
59552 soft, friable, slightly sticky, slightly plastic, weakly smeary; many fine

roots that tend to form horizontal layers; many fine pores; thin patchy
translucent glaze; few pockets of decomposing rock fragments; very strongly
acid (pH 4.8); clear wavy boundary.

11C1 100 to 130 em (40-52 inches), dark reddish brown (5YR 3/4 molst and dry) loam
BSL No. and pockets of dark red (10R 3/6), dark brown (7.5YR 4/2), and very dark
59553 grayish brown (10YR 3/2) fragments of decomposing rock; weak medium fine and

very fine subangular blocky structure; soft, friable, slightly sticky,
slightly plastic; many fine roots; many fine and medium pores; 35 to 40 per-
cent fragments of decomposing rock; very strongly acid (pH 4.8); gradual wavy

boundary.
1IC2 130 to 150 cm (52-60 inches), soft weathered basic igneous rock which contains
Not a few hard fragments; isolated roots matted in cracks of rocks.

sampled



U.S. DEPARTMENT OF AGRICULTURE

SOIL FAMILY __Apdic Hypitropept, madia), isctherpic _ SOIL CONSERVATION SERVICE

SOIL SERIES Najwa silty clay loam SOIL Nos. 858Ha-4-19 LOCATION _Mauil County, Hawaii
Beltsville Lab Nos. 59554 - 589559

Mineralogical Analysis
A2 A3 3 [ Amor-| - TAZ
¢ Mont- Kké83 [ i Amor-[ Amor-| Mag Vol -
I%:sf)h Horizon :h(:::‘e moril=|Micas| lin- G;hbs Boﬁ:’" Gﬁzm phous phous |netite| Ana= i~ ool onic| Feld-| Ofi- [Pyros- Py-
B lonites| ites - Sl02 A|203 etc. | fase gloss| PO" ving | ene | rite
= - Percent of Whole Soil -
[«] Apl — —
8-25 | Ap2 - 15 | 15 X
25-35 | Bl
35-63 | B2 2X tr. 20 1X
63.95 | B22
95-155| B3 2x 20 | 18 1 -
; f * | Extractable |Carb- [0.5N
Dopth | Total Chemical Analysis i:(o:\uc gcfg o?\ésfe 0 SSoluNbc;?H
' . CaCO,| c:
(cm) S|02 TIOZ A1203 Fazoa Mn02 MgQ | CaO NQ2O K20 P205 L.O. 1| Totol | Fe F8203 :E|b3 SlO2 NZOB
s - e — Percent of Whole Soj — —————— -
0- P. 11.5 | 16.4
8.25 | Ape 12,2 | 17.4
25-35 | Bl 16,2 2;.2
35-63 | B2l 12,0 | 17.2
63.95 | B22 7.5 | 10.7
95-125| B3 3.7 5,3
Extr. | Cati hNH,
Depth bAlc | 6B2a Extractable bases 5B1a | Sum heidin| —copociy |0 5:;1 ?Pﬁ:’ﬁgé’é pH
; &N24| 602b | 6P2¢ | 6Q2a| of 5Ala | 5A3a | extr. [AfTHH| €1 8Cla [8C1e
(em) C:I‘;grobgc l:ne:o- C/N Co | Mg | Na K |bases | ©H20 WH0Ae| Sum | 5O, 6AélD NHoAc| Sum | H,O | KCI
51 Pet. | Pcst. ~ Meq./100 g. Percent | 21 ét
0 7.73 0.613] 13 6.5 [ 5.4 0.4 1.8 ]1k.1 |2L.7 38,7 36 .0 .
8-25 | 4.31 |0.423 10 3.2 1.8 0.3 1.5 6.7 [28.0 3.7 19 5.3 | 6.5
25-35 | 3.79 [0.331] 11 1.8 (08| 0.3[1.0( 3.9 |43.6 47,4 8 4.8 | 6.4
35-63 [ 5.93 [o.h13[ 1 [ 1.9 | oy | 0.3 0.7 3.3 [70.6 73.9 L | 5.0 | 6.5
63-95 | k.6k (0,245 19 | 0.9 | 0.5| 0.3| 0.2 1.9 |62.9 6.8 3 | %7 | 6.4
-1g5( 2.23 10,110/ 20 | 0,5 | 0.3]| 0o,4 | 0.6]| 2.8 |52.2 5k,0 3 | 4.7 |5.2
[Size class and porticle|Coarse . . . Parti W, L "
Deoth diameter (mm) 3A1 | frag- Atterberg fimits Bulk density urln- . oter content Extensibility
ept Sand f Cl ments aA cle [HBE— TR )
(em) " ((S)'.l5'- < >2t""""f Plastic|Liquid Plastic 1/3 |Oven F'e_:?g den-[Field P}f A 401
(2'07-05)0.002) <.002) efhéfe Timit | limit | index| bor [ dry [moist sity moist. bar | bar COLEf‘ COLE
=—Pct. of 2mm.—=| soil g/cc Pet, of whole soil cm/cm
0.8 15,2 141.6 [ 43.2 31 [ 31.9] 29.9
825 | 17.7 11:3.9 38.h 0.80 gg 31,8 25.2
535 30.2 .129.7 39.91( 30.
35-63 | 25.055.1 (19,9 ‘ 0.68 45 155.3] 43.9
63-95 | 3.5 [b3.5 |24.0 55 | 59.0] 53.6
95.195| 42,1 (40,7 [17.2 3+ | 50.6] 39.1

5/ 35.5 kg of organic carbon per square meter to a depth of 1 meter.



NAIWA SILTY CLAY LOAM
$58Ha-4-19

Location: Island of Maui, Maui County, Hawaii; 4.3 km (2.7 miles) north of Wailhee School,
turn west off Highway 330 through gate and proceed .32 km (0.2 mile) southwest along
farm road, then turn south and proceed ,5 km (0.35 mile) along little used farm road.
After crossing gulch, turn left and proceed .8 km (0.45 mile) to northeast. Sample
gite is in kikuyu pasture. Date of sampling: 1958,

Description by: R. C, Malmgren, Collectors: R, C., Malmgren and J. M. Williams.

Clasgification: Andic Humitropept, medial, isothermic.

Vegetation: Dominantly kikuyugrass (Pennisetum clandestinum), Japanese tea (Cassia
leschenaultiana), guava (Psidium guayava), joee (Stachytarpheta cayannensis). Climate:
Average annual precipitation is 150 cm (60 inches). The mean annual temperature 1is
21,129 C (70° F), the mean January temperature is 20° C, and the mean July temperature
23.3% C (74° F). Parent material: Weathered from basic igneous rock. Topography:

Low rolling to sldping windward &lopes of West Maul Mountain. Slope about 10 percent to
northeast, Elevation: 120 m (400 feet). Drainage: Well drained; moderately rapid
permeability; medium runoff, Soil moisture: Moist,

Remarks: Textures are apparent fileld textures. Colors are for moist soil unless other-
wise noted. Paired sample number 558Ha-4-18.

HORIZON DESCRIPTION

Apl 0 to 8 em (0-3 inches), dark reddish brown (2.5YR 3/4 moist and dry) silcy

BSL No. clay loam; moderate medium granular structure; slightly hard, friable, slightly
59554 sticky, plastic; many roots; many fine and medium interstitial pores; common

worm casts; moderately high bulk density; abrupt smooth boundary.

Ap2 8 to 25 cm (3-10 inches), dark reddish brown (2.5YR 3/4 moist and dry) silty
BSL No. clay loam with purplish tinge; strong very fine subangular blocky structure;
59555 hard, firm, sticky, plastic; many fine roots; many very fine and fine and

common medium tubular pores; common Wormcasts; high bulk density; this
horizon has the highest bulk density of the profile; abrupt smooth boundary.

Bl 25 to 35 em (10-14 inches), dark red (2.5YR 3/6 moist or dry) silty clay loam

BSL No. with slight purplish tinge; weak coarse medium and fine subangular blocky

59556 structure; slightly hard, friable, sticky, plastic; many fine roots; many very
fine, fine and few medium tubular pores; moderate bulk demsity; clear diffuse
boundary.

B21 35 to 63 em (14-25 inches), dark red (2.5YR 3/6 moist and dry) silt loam; weak

BSL No. coarse and medium subangular blocky structure; soft, very friable, nonsticky,

59557 slightly plastic; many fine roots; many very fine and fine and common medium

tubular pores; bulk density markedly lower than above horizon; few very fine
highly weathered rock fragments; under pressure the peds seem to "explode"
similar to rupture of a ped in a fragipan; clear wavy boundary.

B22 63 to 95 cm (25-38 inches), dark red (2.5YR 3/6) gritty loam; weak very fine
BSL No. and fine subangular blocky structure; soft, friable, nonsticky, slightly plas-
59558 tie; many roots concentrated in layers between peds; many very fine and fine

and few medium tubular pores; thin patchy gelatinous glaze on ped surface;
clear wavy boundary.

B3 95 to 125 cm (38-50 inches), yellowish red (5YR 3/6) gritty loam with many
BSL No. pockets of dark yellowish brown (10YR 3/4) and dark brown (7.5YR 4/2); weak
59559 fine and medium subangular blocky structure; soft, friable, nonsticky, slightly

plastic; many roots; many very fine and fine and common medium pores; 50 to 60
percent weathered rock.

C 125 to 140 cm (50-56 inches), soft weathered basic ilgneous rock which encases
No few hard cores; contains matted roots in cracks in rock.
sample



U.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY Ustic Humitropewt, very fine, mixed., ischyperthermic SOIL CONSERVATION SERVICE
SOIL SERIES __Kohala gilty clay SOIL Nes, 8658a-1-3 LOCATION _Hewaii County, Hawaidi
Riverside Lab Nos. 6567 - 6572
Mineralogical Analysis
.. [Mont~ Kao= i Amor-| Amor-| Mag- B Vol-
Dz,’,’f)h Horizon| Ap° moril-{ Micas| lin~ G::’b‘ B","‘"" Goethlghous (phous [netite | Ana= oy ool canic |Feld- | Oli- |Pyrox-| Py~
P loni tes ites | '® te | ite $10, ALyOyf oy, | toe glass | SPar | vine | ‘ene | rite
- Percent bf Whole Soil -
0-18 | ap1 15 30 10 25 10 H
18-35 | Ap2 15 | 20 s 25 10 | s
35.68 | B21 15 20 19 30 10 1C
68.98 | B2 15 [ 15 | I0 35 10 10
98.113 c1 5 |10 [ 18 30 15 |10
113-133 c2 2 10 20 15 20 5
" " Extroctable [Carb- [0.5N NaOH
Dopth Total Chemical Analysis iron_6C2q | Snate Soluble
CaC0,| s;
(cm) 5i0, Ti0, AI,‘,C):.,keZO3 MnC)2 MgO| CaO Na,O| K,0 P205 L.O.1|Total | Fe Fe20 :Elbs S|O2 A0,
arcent of Whole Soil — - -
0-18 | Apl 25.9] 6.7(23,0(27.2|0.,55]|1.11(0.04|0,11[0,98[0.73]14:%[101,2]14.8[21.2 8,00]5.65
18-35 | Ap2 25,2 6052343 (2723 (0,581,064 |0.,06(|C,19(0.98|0.77|14.4|100.3(15.0(21.4 6,60 | 5.34
35-68 | B21 23.0] T.2]|22.6(32.1]0.22|0.99|tr. [(0,10(0.99({0.72]|12.2 1|17.5|25,0 Tel2[5.41
68-98 | B22 [18.2] 9.8(20.6 (37.1(0.1970,90( = [D.10[1.00[0.79[11.6[100,.3](21.5]30.7 4. 91| 4,11
98-113( c1 15,2 7.1(24.2|35.6(0,17(0.95|0,03|0.09(0443 0,91 (1540 [100.3]|18.0|25.7 5.74| T.92
3-133| G2 A7 3| 642 31.9]25,5]|0.25 Q.90!tr. [0,10/0,18(0,93[16.900.2] 9.0]12.,9 T26TL0.52
tr. | Cation exch ] Ba o
Deoth 6ATo | &Bla Extroctable bases 58la | sum ﬂc’i‘dity copacity Ngx:g:‘ ES:_ atu serion ) _PH
ep f 5A1 [ 5C1| 5C3 [8C1a [8CTc
Orca®hic |Nitro-| C 6N2a| 6020 | 6P20 | 6Q2a| © a axtr. | A
(em) Czﬁ;‘c g:mo- N Ce | Mg | Na K |bases | ®H2 nH,0A) Sum | SOy |gG D (Mo H O [ KCI
Pct, | Pet, -+ — Meg./100 g, |  Percent 1:5 15
0-18 2e68|0.26(10 T.0] 3.8[0.40]0.5C[|11.7 32,3 - 0.3 [36.0 56 | 4.9
18-35 2.40(0.24(1C T0| 36 |0.6N0.,10](11.3 34,4 - 0.1]33,0 5.6 | 5.0
15-68 Qa97| 18] 6 4.9 2,311.0010,10) 8,3 23.8 - 0.1 135.9 Gel | Geb
68.98 Debo 010 7 3.3 144(0.60 0,10 5.4 19.1 d.6 8,0 6.1 [ 5.8
98-313| 0.80(0.08(10 645 | 3.4 |0.B0]0.10|10.8 27 4 049 39,0 Ge5 | 5.9
3-333] 0,30 buab | 3.0|0.90]0.10|10.4 [ Al.6 1.5 33.0 6.6 | 5.9
Sizd?m‘ggf:f"mdmgqrm;le C?;agrs.e B/ Atterberg limits Bulk density [Parti~| Water content | Extensibility
Depth d | Silt | Clay |mgnts [~ cle D1
Pt n (O'.5- ay >§mmf Plastic|LiquidPlastic 1/3 |Oven Field | dan- 1/3 15 o
(2-0.05)l0.002)[.002)[ RS} <P | Timit | limit |index| bor | doy |moist | siry bar | bor [COLEf COLE
+—Pct. of 2mm.——w soil | Pet, | Pet. | Pet, g/ce _Pet. of whole soil cm/cm |
0.18 35 59 24 L.22 [2.89 3%5.0|28.2
18.35 1.18 |3.05 33,6(27.6
1568 41 567 26 g 3.5 37.5/28.8
68-98 L.33 3.2% 33.1]28.8
98-113 1.15 | 3.2 40,5(30.9
113-132 N.P.| N.P. | NP, 2.98]  |es.0|28,6
E/ 17.3 kg of organic carben per square meter to a depth of 1 meter.
5/ These samples were not allowed 3o dry prior to asalysis.



83

KOHALA SILTY CLAY
565Ha~1-3

Location: Island of Hawaii, Hawali County, Hawail. Hawl Quadrangle ~- 20°14'30" north
latitude and 155°49'50" east longitude. Pit located about 300 m (1,000 feat) N. of
Hawi Town in field Alaalae 4, Kohala Sugar Company. Date of sampling: April 6, 1963.

Description by: H. Sato and L. D. Glese. Collectors: K. Flach, L. Swindale, L. Gilese,
H. Sato, R. Smythe, G, Yamamoto, and W. Subica.

Clasgificat;on- Ustic Humitropept, very fine, mixed, isohyperthermic.

Vegetation: Sugarcane (Saccharum officinarum), natural vegetation consists
of koa haole (Leucaena glauca), lantana (Lantang camara), guava (Psidium
guayava), and Christmas berry (Schinus terebinthifoliug). (Climate: Average
annual precipitation is 125 em (50 inches). The mean annual temperature is
239 C (73° F). Parent material: Basalt influenced by volecanic ash, Topo-~
graphy: Windward foot slopes of Kohala Mountain. Slope gradient 2 percent;
convex slope; north aspect. Elavation: 165 m (550 feet). Drainage: Well drained;
moderately rapid permeability; medium runoff. Seoil moisture: Molst.

Remarks: Textures are apparent field textures. Texture and terms for describing
"smearipness' are explained in the methods section of this report., Paired sample
number S565Ha-1-4,

HORIZON DESCRIPTION

Apl 0 to 18 ¢m (0-7 inches), very dark grayish brown (10YR 3/2) silty clay,

RSL No. dark grayish brown (10YR 4/2) dry; moderate fine granular structure; extremely

6567 hard, friable, sticky and plastic; many roots; many fine pores; moderate
effervescence with hydrogen peroxide; slightly acid (pH 6.3); abrupt smooth
boundary.

Ap2 18 to 35 cm (7-14 inches), dark browm (10YR 3/3) silty clay, dark grayish

RSL No. brown (10YR 4/2) dry; weak coarse prismatic breaking to moderate medium and

6568 fine subangular and angular blocky structure; very hard, friable, sticky

and plastic; many roots along prism faces; very compact in place; common
pressure cutans; manganese coatings on root channels; common very fine red
rock fragments; moderate effervescence with hydrogen peroxide; slightly
acid (pH 6.4); abrupt smooth boundary.

B21 35 to 68 cm (14-27 inches), dark brown (10YR 3/3) silty clay loam, (LOYR 4/3)
RSL No. dry; moderate medium and coarse subangular blocky breaking to moderate fine
6569 subangular blocky structure; hard, friable, slightly sticky and plastic;

few roots; many very fine pores; very compact in place; few pressure cutans;
weak effervescence with hydrogen peroxide; slightly acid (pH 6.5); gradual
smooth boundary.

B22 68 to 98 cm (27-39 inches), dark yellowish brown (10YR 3/4) silty clay, dark
RSL No. brown (10YR &4/3) dry; strong fine and very fine subangular blocky structure;
6570 hard, friable, sticky and plastic; few roots; few thin patchy cutans; few

saprolite fragments; few manganese coatings; no effervescence with hydrogen
peroxide; neutral (pH 6.6); clear smooth boundary.

Cl 98 to 113 em (39-45 inches), variegated colors; saprolite; firm, nonsticky
RSL No. and nonplastic; weakly smeary; no roots; no effervescence with hydrogen
6571 peroxide; neutral (pH 6,8); gradual wavy boundary.

c2 113 to 133 cm (45-53 inches), variegated colors; saprolite; firm, nonsticky,
RSL No. nonplastic and weakly smeary; no roots; no effervescence with hydrogen

6572 peroxide; neutral (pH 6.9).



u.s. DEPARTMENT OF AGRICULTURE

SOIL FAMILY Ustic Bumitropept, very fine, mixed, jechyperihgrwie _ s0 TION SERVICE
SOIL SERIES ___Kohale silty clay SOIL Nos, .. 865Ha-1-k LOCATION__Heveli County, Hawedi
Riverside Lab Nos. 6573 - 6578
Mineralogical Analysis —
_ Mont~ Kao- . Amor- Amor-| Mag- Vol-
D(:,’:")h Horizon Al'lul;:ne mori| - Micos lic:-|- G'ibbs Boshm G.oefh- phous |phous |netite | Ana- Quortz caonic Feld-| Oli- |Pyrox= Py-
p lonites ites te ite ite 5302 |2(:)3 atc. tase glass spar | vine | ‘ene | rite
- - Parcent of Whole Soil — — -
28-48 | Ap2
W70 | B21
70-123 | B22 —
L23-140  C1
140-165 | €2 _
: : Extractable |Corb- [0.5N NaOH
Depth Total Chemical Analysis tron 602 | Sngre 77$o|ubcie
(cm) SIO2 TiO2 AI203 Fezo3 Mn02 MgQO| CaO No20 KZO P205 L.O. 1| Total [ Fe Fe203C°C°3 SiO2 Al203
4E1b
528 —— Percent of Whole Soi -
-2 Apl o 13. 3]19.0
T | o Yalaoe
70-123 | B22 21.0(30.0
L23-140 | C1 18.7|26.7
40-165 | c2 16.8|2k.0 _
Extr. | Cation exch —
Depth 6Ala | 6Bla Extractable bases 5Bla Sum uc)i(driry ?:ﬂ' ncﬂy Ngf;:: fgl m.tB:'soaﬁgg pH
C1| 5 8Clo |8CIc
Ordemic| Nitro] ¢/N | 6N20 | 602a | 6P20 | 6Q2a| of 5A1a extr. | At 5
fom c:lgrubgnc g;:r / Ca [ Mg | Na bases | *H129\un oac| sym 5O |4G 10| Mraone HyO | KCl
Pct, | Pet. — Meq./100 g. — *-  Percent 1:5 | i
0-28 | 2,46 P.255| 10 | bk |24 [0.5 [ 0.3[7.0 32.3 0.7 | 0.2 &8 TN L TL)
2848 | 1.56 D.2A1 T 5.4 (3.2 |0.9 0.1|9.6 31.0 1.0 0.1 31 5.7 9.3
470 | 0.79 D098 | 8 [ 2.6 |2,0 |0.6 | 0.1]5.3 19.9 0.8 | 0.1 27 5.6 |6.2
T0-123%| 4.73 g.o‘(l 10 2.8 |2.3 |L.2 0.1 | 6.4 23.7 0.6 27 6.2 [5.7
123-140 0.50 p.ok6| 11 3.2 (3.3 [2.8 | 0.1 9.k 24,0 1.6 39 6.0 |5.5
140-165| 0.69 3.1 (3.1 | 3.2 0.2 | 9.6 19.7 2.4 W9 5.5 |5.2
S%Qg:zru&‘d;npﬂ:I;XCfe‘(%?:és_e Atterberg limits Bulk density Parti- Water content | Extensibility
Depth [ Sand It | Clay |ments [ " cle 7 201
P n ((S)|'5~ ay >2mmf Plastic|Liquid Plastic 1/3 |Oven Field | yon- hég 1/3 15
(2-0.05)]0.002)|.002) (BS}-OF [ Timit | timit | index| bar | dry |moist | ity | 1o | bor | bor |COLEf| COLE
Pet, of 2mm.—w| soil g/cc Pct. of whole soil cm/ cm
3 TAENE R
2 . . .
_48-70 1,23 11,38 .23 |3.12| 40.8)|39.0 | 35.% ]0.039/0.03
T0-123 1.23 [1.37 .07 J2.77[ WL.5[%3.3 L [0.036[0.0
123.140 3,14 46.9 | k0.2
140.16 3.08 43,5 | 34.7

a/ 15.9 kg of organic carbon per square meter to a depth of 1 meter.
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KOHALA SILTY CLAY
$65Ha-1-4

Location: Island of Hawail, Hawaii County, Hawaii. Hawi Quadrangle - 20°13'30" north
latitude and 155%46'45" east longitude, Pit located about 50 m (500 yards) E. of
Halaula School and 30 m (300 yards) S, of Highway 27 on Kohala Sugar Company. Date
of sampling: April 6, 1965.

Description by: H. Sato and L, D. Glese. _Collectors: K. Flach, L. Swindale, L. Giese,
H. Sato, R. Smythe, G. Yamamoto, and W. Subica.

Classification: Ustic Humitropept, very fine, mixed, isohyperthermic.

Vegetation: Sugarcane (Saccharum officinarum), natural vegetation consists of
koa haole (Leucaena glauca), lantana (Lantana camara), guava (Psidium guayava),
and Christmas berry (Schinus terebinthifolius). Climate: Average annual

precipitation is 150 cm (60 inches). The mean annual temperature is 23° C
(73° F). Parent material: Basglt influenced by volcanic ash. Topography:

Windward foot slopes of Kohala Mountain. Slope gradient 10 percent; convex
slope; north aspect, Elevation: 105 m (350 feet). Drainage: Well drained;
moderately rapid permeability; medium runoff. Secil moligture: Moist,

Remarks: Textures are apparent field textures. Colors are for moist soil. Paired
sample number S565Ha-1-3.

HORIZON DESCRIPTION

Apl 0 to 28 em (0-11 inches), very dark grayish browm (10YR 3/2) silty clay;
RSL No. cloddy breaking to moderate fine granular structure; hard, friable, sticky
6573 and plastic; many roots; many fine pores; moderate effervescence with

hydrogen peroxide; clear wavy boundary,

Ap2 28 to 48 cm (11-19 inches), dark brown (10YR 3/3) silty clay; weak coarse

RSL No. prismatic structure; hard, friable, sticky and plastic; many roots; many

6574 fine pores; moderate effervescence with hydrogen peroxide; abrupt smooth
boundary.

B21 48 to 70 cm (19-28 inches), dark brown (10YR 3/3) silty clay loam; moderate

RSL No. fine subangular blocky structure; friable, sticky and plastic; few roots;

6575 many fine pores; patchy pressure cutans; weak effervescence with hydrogen

peroxide; clear wavy boundary.

B22 70 to 123 em (28-49 inches), dark yellowish brown (10YR 3/4) silty clay loam;
RSL No. strong fine subangular blocky structure; friable, sticky and plastic; few
6576 roots; many fine pores; few red rock fragments; few thin patchy cutans; no

effervescence with hydrogen peroxide; gradual wavy boundary.

Ccl 123 to 140 cm (49-56 inches), dark yellowish brown (lOYR 3/4) silty clay loam;
RSL No. weak medium and fine subangular blocky structure; hard, friable, sticky and
6577 plastic; common pockets of saprolite; gradual wavy boundary.

c2 140 to 165 cm (56-66 inches), dark yellowish brown (lOYR 3/4) silty clay loam;
RSL No. massive; hard, friable, slightly sticky and slightly plastic; few roots; many

6578 vesicular pores; saprolite; original rock structure present.



1.3, DEPARTMENT OF AGRICULTURE

SOIL. FAMILY Oxie Ustropvept. fine. lmolinitie. ischvverthermic SOIL CONSERVATION 3ERVICE
SOIL SERIES __Hoolehun silty clay SOIL Nos, __863H8-5-3 LOCATION _Maui County, Hawail
Lincoln Lab Nos. 18773 - 18778
Minerological Analysis
_ [Mont= Kao- i Amor=| Amor-[ Mag- Vol-
3:,';')“ Horizon A'.I'Lo morii=( Micas| lin- G:bb‘ h‘em G?’ﬂ." phous |phous |netite [ Ana= (-, cacr'ﬁc Feld-| Oli= [Pyrox~ Py-
phane |, = ites ites | 1@ te | ite 5[02 AI.ZOS etc. | tote glass | SPAT vine | ‘ene | rite
- — — Parcent pf Whole Soil
0-23 [ Apl 15 | 40 2z 15 16 X
23-38 | Ap2 \
38-53 | B11 15 | 40 1 15 10 s | 1x
53-68 | B12 .
68-123| B21 15 45 13 10 - 1x
123.16() Be?
E -10.
Deoth _ Total Chemical Analysis i:g?”ga"u %ﬁé&’e 0 5%2 ITISI?H
(cm) $10, | TiO, |A1,04[Fe,0,{MnO,| MgO [ CaO|NayO| K, [P0, L.O. 1 Total | Fe Fezoa(?:;zs $i0, | Apy
== Parcent of Whole Soi ———
o-gg Apl 28, 1 4.7 26.9‘20.8 1.49 1.01‘0.55 0,16|1.142.82|13.7[100.1] 9=# [12,0 9. 009.72
23-38 | & \ 8.9 (12,
qa_gg Bﬁ 2649 4.6 21.2131.2 1.31| 1. 75/ € 73/ 00 15[ 1. 10[2.52]12.3 [100.1 3-96 12.73 T.72(9.48
.68 | B12 -3 11y, ‘
23_125 BPl 27.8| 4.1]|28,4(20.3(0.74(1.68]1,10(C.17|1.07|3.09|11.5(100.0 83 1% 10. 031,12
123160 Boo 8.8 12.6 _
1 Extr. [Coati hJ r
Daoh 6:}:: 4Bla Extractoble bases 5Bla | sum uc?drlw %&gg:f;;: "2';::‘ ES: Ih;ii.en pH
(em)[Orgonic| Nitro| C/N [ 6N2a| 6020 | P20 | 6Q20| of | o, | 5ATa extr. | AT 5CT [ 5C3 1 8C1q TECIo
carbon | gen Ca | Mg | Na K | bases 9N 06c| Sum 504 66 1D [Nraone H20 KCl
i, Pet, | ‘Pct 5 — Maq:"IOO 8.= *] Percent | 1 1:5
[ 023 1.30(0.15] 9 1. D49 [Cal0 [0 . 15.6 L, 2.2 |2 5.0 [3.5
23-38 | 0.88 [0.13 | 7 6.0 1.8(0.10 [0.70 | 8 115;.6 1.; 0.2 |59 5.1 |l
3B8:-53 | 0,44[0.09] S 7] 1.8]0.20 (0,60 {10 .4 11.2 1,0 93 6.6 |5.6
53-68 | 0.08 7.2]2.5 [0.20 fo.60 [10.5 10.h 1.k 101 6.8 (5.8
68.123| 0.Ce 5.2 2.9(0.,20 |0.60( 8.9 10.1 1.5 88 6.8 [5.8
123-160] 0.12 | 3.9 | 2.9 |0.10 [0.60 [ 7.5 9.8 1.7 76 | | 6.2 [5.b4 |
Si:’?mc“'gﬁra{!"%m%%ﬁ(‘:le Cf?::_e Atterberg limits Bulk density |Pasti-|  Water content [ Extensibility
De - | —
pth ["Sand | Silt [Clay (230%5 1 1. b T1/3 [Oven|Field | gon.| 42 |13 | 15 —21
{cm) 0.5 T fPIamc Liquid Plastic ; den-| bar
(2-0.05)10,602)|(.002)| Pt < | Timit | limit | index | Bor | dry [moist | sity |cloas| ber | bar |COLEf) COLE
wuPct, of 2mm,—a] soil g/cc - Pet, of whole soil cm/cm
0-23 - 1.18 [2.99 2 [2L.F
23-38 - 1.18 [3.05 26,2 [23.0
4_!;_%387 - 1,18 [1.2h [1.20 [3.03 |29.5 [6.1 |22.L o.02 [0.02
53 - 1.25 |3.05 24,2 21,7
68123 - 1.54 [1.60 [1.40 |2.99 |23.8 [2k.1 |20.8 (0.01 |0.01
123-160! - | 1.63 [1.67 |1.49 [3.05 |20.8 |24.5 |20.2 [0.01 0.0

a/ 6.3 Xg of organic carbon per square weter to & depth of 1 mater.
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HOOLEHUA SILTY CLAY
S63Ha-5-3

Location: Island of Molokai, Maul County, Hawaii. Approximately 1.2 km (3/4 mile) west
of Kualapuu Post Office in California Packing Corporation field 303. The site is in
the northeast corner of block 66. Date of sampling: May 14, 1963.

Description by: S. Nakamura. Collectors: J, DeMent, J. Williams, R. Malmgren,

J, Linebaugh, and S, Nakamura.

Clasgification: Oxiec Ustropept, fine, kaolinitic, isohyperthermic,

Vegetation: Pineapple. Climate: Average annual precipitation 1s 50 to 88 ecm (20-35
inches), most of which occurs from November to April, The mean January temperature
is 21.76 C (71° F) and the mean July temperature 25° C (77° F). parent material:
0ld local alluvium. Topography: Nearly level depressional area.” Slope L percent
to west. Elevation: 231 m (770 feet). Drainage: Well drained. Permeability
moderately rapid. Runoff medium. Soil moisture: Fairly dry when sampled,

Remarks: Textures are apparent field textures. Paired sample number S63Ha-5-4.

HORIZON DESCRIPTION

Apl 0 to 23 em (0-9 inches), dark reddish brown (5YR 3/3) silty clay, dark

LSL No. reddish gray (5YR 4/2) dry; cloddy due to tillage; firm, hard, sticky and
18773 plastic; common roots; occasional medium and coarse tubular pores; compacted

by agricultural machinery; violent effervescence with hydrogen peroxide;
extremely acid (pH 3.9); clear smooth boundary.

Ap2 23 to 38 cm (9-15 inches), dark reddish brown (5YR 3/3 moist and dry) silty
LSL No. clay; cloddy; hard, friable, sticky and plastic; few roots; few very fine
18774 tubular pores; violent effervescence with hydrogen peroxide; extremely acid

(pH 4.4); clear wavy boundary,

Bll 38 to 53 em (15-21 inches), dark reddish brown (5YR 3/3 moist and dry) silty
LSL No. clay loam; weak fine and medium subangular blocky structure; slightly hard,
18775 very friable, sticky and plastic; few roots; many very fine and fine and

common medium tubular pores; many very fine manganese concretions; violent
effervescence with hydrogen peroxide; few thin black material which is

coated with reddish brown and which does not effervesce with hydrogen
peroxide and is found in the upper part of this horizon; medium acid (pH 6.0)
clear wavy boundary.

B12 33 to 68 cm (21-27 inches), dark reddish brown (5YR 3/3) silty clay; hard
LSL No. when dry; weak fine and medium subangular blocky structure; friable, sticky
18776 and plastic; no roots noted; many very fine and fine and common medium

tubular pores; many very fine manganese concretions; common manganese stains
in pores; violent effervescence with hydrogen peroxide; slightly acdd (pH
6.3); clear wavy boundary.

B21 68 to 123 cm (27-49 inches), dark reddish brown (5YR 3/3 and 3/4 moist and
LSL No. dry) silty clay; strong very fine subangular blocky structure with few
18777 pockets of weak and medium very fine subangular blocky structure; very hard,

firm, sticky and plastiec; no roots noted; common very fine tubular pores;
many very fine manganese concretions; common manganese stains on ped faces;
almost continuous thin pressure cutans; compact in place; common hard earthy
lumps due to aggregate stability which breaks down after prolonged rubbing;
strong effervescence with hydrogen peroxide; slightly acid (pH 6.4): gradual
wavy boundary.

B22 123 to 160 cm (49-64 inches), dark reddish brown (5YR 3/4) silty clay; moder-
LSL No. ate to strong fine subangular blocky structure; very hard, firm, sticky and
18778 plastic; no roots noted; common very fine tubular pores; common very fine

manganese concretions; few manganese stains on ped facea; common thin
pressure cutans on ped faces; slightly firm in place; many hard earthy lumps
due to aggregate stability which breaks down after prolonged rubbing;
moderate effervescence with hydrogen peroxide; slightly acid (pH 6.2).



SOIL FAMILY __Oxic Ustrogept, very fine, kmolinitic, isohyperthermic O B CEMSERVAT o SERVIGE
Lahsine silty c

5OIL SERIES loam (texadjunct SOILMNos, __S61Ea-7-6 [ OCATION Honolyly Qounty, Hewgii
Beltsville Lab Nos., 61486 ~ 61491

Mineralogical Analysis

R Amor<| Amor-[ Mag- -
Depth Allg= [Mont-| K- G?ﬁs- Boshm| Goeth h Ana~- Vol
Hori moril=|Micas| lin= |, phous |phous [netite| Ana - ic|Feld=| Oli- |[Pyrox-| Py=-
{em) %ON | phane |oT TSR LS [ ite | te | Ire $10, A1, Og| grc. | tase Quar ﬁg: spor | vine | ‘ene | rite
e Parcent of Whole Soil -
0-25 | Apl 0 | % — )
25-40 | Ape 30 b
uo-gg B21 53 3
53- BE2 Eg 2
80-113( ne3 tr.
113-163( B3 52 -
- Ext le |Garb= |0.
Depth Total Chemical Analysis ‘;fﬁgaeo %é," 55'\;|~L“|e6ﬁ
(em) $i0, | TIO, [Al,04Fe,0{ MO, MgO | CaO|Na,yO| K,0 (PO, L.0.1, Total | Fe Fezoac“czﬂ S10, | Ay
4E1
+ Percent of Whole Soi - - -
0-25 |Apl 9.7 |13«
25.40 | Ap2 9.9 [ 14,2 '
g 104 142
B2 11, .
80-113|B23 11.3 | 16.1
113.163| B3 11.0 |15.8
6Ala | 6B2a Extroctoble bases 5810 | Sum pordin] ~capaciy 402 | KC! mlhym”ﬁ%% pH
D axir.,
(:,f’,;h Organic| Nitre| C/N | 6N24| 6020 | 620 [6Q2a| of | .o |5A%a|5A3a | extr, |afH| SC1 | 5C3 [8Cla |8C1c
carbon | gen Ca | Mg | No K |[bases NH,OAc| Sum 504 4G 1D |NHore| Bum | H,O KCl
Pct, Pet. Megq./100 g. = Percent 1:1 1: 1
0-25 | 1.86 |0.234 8 7.8 3.1 0.36 1.0612.3 [16.6 28.9 <D.1 | %3 | .0
25-%0 | 1.55 (0.192 8 7.0 | 3.6 o.2u 0.2711.1 |10.7 21.8 51 | 6.2 | 5.k
uo-68 | o.48 [0.218 4 b,s | 3.4 | 0.3 0,20 8.2 [ 7.7 15.9 52 | 6.3] 5.9
58-80 | 0.38 |[0.092 & bk [ 3.2 0.3 0.10 8.0 | 7.4 15.4 0.1 ] 6.5 | 6.1
80~113| 0.16 b.b | 3.1 0.72] 0.1 8.3 [ 7.6 15.9 52 | 6,6 | 5.9
113-14% 2.7 2.6| 1.23 0.17 6.7 [ 7.6 1k.3 47 | 6.9 | 6.1
. [Fge class and poriiele ,f:;:_’ Atterbarglimits | Bulk doraity _[Poni=| _ Woter contert | Extensiiliy
P Sand | Silt | Clay |mgnts 4D
(em) " (3.5'- 4 >5p"-,mumcuquadplamc 1/3 |Oven |Field | gon— /3 | 15
(2-0.05)(0.002)€.002)(PS" 0| Timit. | limit | index| bar | dry | moist | sy bor | o, [COLE] COLE
fe—Pet, of 2mm.—w| soil g/ee Pet. of whole soil [ em/cm
0-25 22.1
25-40 22.9
| Lo=58 20.4
58-80 22,7
80-113 23.h

113-16 2k,




LAHAINA SILTY CLAY LOAM (taxadjunct) &/
B -

Location: Island of Oahu, Honolulu County, Hawaii. Semple site is approximately 8 m (5 miles)
south-southwest of Wahiawa, turn east on Macadam Road lesding to Malani Cemetery for 500 m
(2,500 feet). At jJunction of road at site of Dole Pineapple loading station, turn south by
southeast along dirt road for 430 m (1,300 feet). Pit located in pineapple field 15 m (50 feet)
to west of road. Date of sampling: March 16, 1961.

Description by: K. Flach. Collectors: J. M. Williams, J. Cady, and K. Flach.

Classification: oxic Ustropept, very fine, kaolinitic, isohyperthermic.

Yegetation: Finaayple. Climate: Average annual precipltation is 88 cm (35 inches). The mean
annual temperature is 21.1° C §70' F), the mean January temperature 20.0° C (68® F); and the
mean July temperature 23.3° ¢ (74* F). Parent material: Presumed to be weathered in place
from basic igneousa rock but may be from alluvium. T aphy: Undulating slopes of West Koolau
range; slope 2 percent to west. Elevation: 150 m eet).

Remarka: After a few days of drying the Kp Borizon develops cracks 1/2 to 1 cm wide. Textures
glven are apparent textures and do pnot reflect true particle size distribution.

HORIZON DESCRIPTION

Apl 0 to 25 em (0-10 inches), dark reddish brown (2.5YR 2/4), moist, same color when

BsL, No. crushed, gilty clay loam; moderate fine and very fine granular structure; extremely
61486 hard when dry, friable when moist, sticky and plastic when wet; few fine distinct black

mottles, probably charcoal; abundant roots, roots concentrated in a layer of 2 om
(about 1 inch) thickness , near lower horizon boundary; common medium and very fine
pores; strong effervescence with H20p; lower boundary abrupt and wavy.

Ap2 25 to 40 cm (10-16 inches), dark reddish brown (2.5YR 2/L4), moist, same color when
BSL No. erushed, silty clay loam, with many coarse distinct dusky red (10R 3/U4) mottles;
61487 very weak coarse subangular blocky structure, breaking to veak and very fine granular;

extremely hard vwhen dry, friable wben moist, sticky and plastic vhen wet; common fine
black bodies, presumably Mn concretions; common roots; common very fine tubular pores;
strong effervescence with HpO2; lover boundary abrupt and wavy; horizon apparently had
been plowed but has been compacted, probably by tillage operations.

B2l 40 to 58 cm (16.23 inches), dark reddish brown to dusky red (2.5YR 2/2 to 108 3/4),
BSL No. moist, same color vhen crushed, silty clay loam; very weak coarse subangular blocky
61488 structure; firm vhen moist, slightly sticky and plastic when wet; common medium and

fine tubwlar pores; common fine black mottles (concretions), few suall black (Ma?)
cutans; &mall pressure cutans, possibly very few, very thin illuviation cutans;
violent effervescence with H20z2; lower boundary clear and wavy.

B22 58 to 80 cm (23-32 inches), dusky red (10R 3/3 to 3/L4), moist, msme color when crushed,
BSL No. 8ilty clay loam; weak coarse subangular blocky, breaking to strong firm and very fine
61489 subangular and angular blocky structure; frisble when moist, siightly sticky and

slightly plastic vhen wet; well expressed pressure cutans on all ped surfaces and few,
very thin, patehy illuviation cutans; few slickensides, up to 2.5 cm (1 inch) long in

- greatest dimension; no roots; cammon fine and very fine tubular pores; pore peripheres
are coated with thin, black Mn? coatings; few fine black mottles (Ma concretions?);
slightly effervescence with Hp02; lower boundary clear and smooth.

B23 80 to 113 cm (32-45 inches), dusky red (10R 3/3 to 3/4), moist, same color when crushed,
B3L No. silty clay loam; horizon appears to be alightly yellower in hue than B22; weak coarse
61490 subangular blocky, breaking to strong fine and very fine subangular and angular blocky

structure; friable when moist, slightly sticky and slightly plastic vhen wet; well
expressed pressure cutans on all ped surfaces; fev small slickensides, few thin clay
skins; no roots; common very fine tubular pores; weak effervescence with HoOp; lower
boundary gradual and wavy,

B3 113 to 163 em (45-65 inches +), dark reddish biown (2.5(R 2/4), moist, same color when
BSL No. crushed, silty clay loam; weak coarse subangular blocky bresking to moderate fine
61491 subangular and angular blocky structure; friable when moist, alightly aticky and

slightly plastic vhen wet; pressure cutans on many ped syrfaces but not oo as many
surfaces as in B23; common distinct moderately thick clay skins, mainly on vertical
surfeces; no roots; common very fine tubular pores; common small patches retaining
rock structure.

y The Lahaina series is classified as a Tropeptic Haplustox, clayey, kaolinitic, isohyperthermic.
This pedon is & taxadjunct to the Lahaina series because the cation exchange capacity of the B
horizon is higher than permisaible for Oxisols.



4.5, DEPARTMENT OF AGR|CULTURE

SOIL FAMILY _Qxlg Ustropspt, very fine, kaelinitic, jsghyperthermic
SOIL SERIES __Uvala silty clay loam SOIL Nos. ___86eia-3-3

Iincoln Lab Nos. 17413 - 17418

5011, CONSERVATION SERVICE

LOCATION _Maul County, Eawaii

Mineralogical Analysis
Amor+] Mag~ -
Kao- mors) Mag Vol =
I-)(:’F"‘f)h Horizon Micas| lin- Gic::ﬂ"' phous [netite Quartz| canic |Feld-| Oli- |Pyrox-{ Py=
ites AlaOq etc, glass| Par [ vine | ene | rite
- — Percent of Whole Soil
0-20 | Apl 4 55 1 20 10 5
20-40 | Ap2 4 |50 2 20 10 4
40.70 | B2 1 55 15 10 4
T0-105] C1 &0 10 10 3
105.155( IIC2 1 |es 15 10 4
155=175] IIIC3
' . Extractable (Carb~[0.5N NeOQH
Depth Total Chemical Analysis e e Cla ongge Soluble
CaCO,| ¢
(em) Al,‘,O3 Ftazo:3 CaQ K20 PZO | Total | Fe Fe203 :E]ba SnO2 N203
of Whole Soi =
0-20 | Apl 24,8 (25,2 0.18 0.29(0.33 O12.T7|18.2 N2.9 8.5%9
20-40 | Ap2 25.2 (23.3 0.12 0.28 0.28 01143 (16.2 16.3312, 5]
40-70 | B2 27.5122.6 C.13 0,08/0.27 110,77 15,3 L7.6)1(13.89
70-105/:C1 __ 29.2 [18.6 - tr. |0.25 .0 T.6[10.9 8. TA(13, 84
105-155 IICZ2 28.4 (20.0 - 0.06(0.22 A 8.8(12.6 16,4913, 60
155-175] IIIC3 32.3 [1h. - 0.07 [0.33% L1l b.o | 8.8
| Cotion exch
5 Al Extractable Sum capacity . m:f,:". pH
(335" Ors::nic 6MN2a | 6020 of 5Ala 5C1 | 5C3[8C1a [8Clc
carbon Ca | Mg bases NHOAc| Sum 6G 1D |MHaBA H2O kcl
Pct. =r 0q. *=| Percent 1:5 1:5
o0 2.13 5.1 [ 1. T 7 14.0 55 Ze T [#.0
20-h0 1.42 53 | 1.4 8.4 14,0 60 4.8 4.1
| b0.T0 0. 78 5.0 | 2.2 8.6 13.2 65 5.0 |4.0
70-105] 04,46 5.2 [ 4 9.1 14.5 63 B4 [ 3.7
105-155 0 .54 4.5 | 2.6 8.1 16.5 Lo 4ok |2.9
1552175 0.2k | 1.5 |0.6 2.9 8.5 3h L.t 2.9 |
Siéfuﬂgts_esru{n":jm;;q_gx?le cé?:g“_e Atterberg limits Bulk density Purlfi-— Water content | Extensibility
o7 1 cle
D(:mF")h sand (0.5~ g‘g'r"":‘ Plastic Fie_ld den- 1/3 15 :D(]:OLE
(2-0.05)0.602) %ﬁ:&ﬁz Timit bar moist | gity bor | bar |[COLEF
le—Pct, of 2mm.—n»] soil cc of whole soil cm/cm
0-20 - 1.11 2. 33.7[23.1 .032
20-40 - 1.00 2. 34.3(26.5 p.029
uo.70 - 1.25 2. 33.9|28.0 p.023
" 70-105 tr. 1.18 2. 39,4 30.8 0,030
105-153 - 1.03 2. 37.5| 3.4 0.025
155217 tr. 0.99 2. 0.013

a/ 12.) kg of organic carhen per squars seter to & depth of 1 meter.
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UWALA SILTY CLAY LOAM
562Ha~3-3

Location: Island of Lanai, Maul County, Hawail; 63 m (210 feet) west of the east end
of Block B-5 in field 5425 which is approximately 7 km (4% miles) south of Lanail
City Post Office, After proceeding 7 km (4% miles) south, turn east in field 5425
and proceed 1.7 km (1.1 miles), turn south for .16 km (0.1 mile). Pit site is
63 m (210 feet) west of this point located 8 lines from the south side of the
block, Date of sampling: 1962,

Description by: R. C. Malmgren. Collectors: R. C. Malmgren and S. Nakamura.

Classification: Oxic Ustropept, very fine, kaolinitic, lsohyperthermic,

Vegetation: Pineapple. Climate: Average annual precipitation is 38 to 63 cm (15-25
inches). The mean annual temperature is 21.1° C (70° F), the mean January temperature
20° ¢ (68° F), and the mean July temperature 22,8° C (73° F), Parent material:

Basic igneous rocks with some influence of volecanic ash and cinders. Topography:
Low midslopes on the Central Plateau of Lanai, Elevation: 390 m (1,300 feet).
Drainage: Well drained; moderate permeability; medium runoff. Soil moisture: Moist.

Remarks: Textures are apparent field textures. Colors are for molst soil. Pailred

sample number S$62Ha-3-4.

HORIZON DESCRIPTION

Apl 0 to 20 cm (0-8 inches), dark reddish brown (5YR 3/4) silty clay loam, dark
LSL No. reddish brown (5YR 3/4) dry; weak medium and fine subangular blocky struc-

17413 ture; soft, friable, slightly sticky, plastic; few roots; common very fine

and fine tubular pores; few black concretions; moderately strong efferves-
cence with hydrogen peroxide; few fine hard earthy lumps; clear wavy

boundary.
Ap2 20 to 40 cm (8-16 inches), dark reddish brown (5YR 3/3) silty clay loam
LSL No, with common, medium, faint mottles of 5YR 3/4; weak fine and very fine sub~
17414 angular blocky structure; soft, friable, slightly sticky, plastic; few

roots; many very fine and fine tubular pores; few black concretions;
moderately strong effervescence with hydrogen peroxide; few very fine hard
earthy lumps; abrupt wavy boundary.

B2 40 to 70 em (16-28 inches), dark reddish brown (5YR 3/3) silty clay loam;
L5L No. strong fine and very fine angular blocky structure; slightly hard, slightly
17415 firm, sticky and plastic; few roots; common very fine and fine tubular inped

pores; no black concretions; no effervescence with hydrogen peroxide; strong
aggregate stability which tends to impart a gritty feel; thick patchy glaze
on ped faces; common clay flow-like material of 2,5YR 3/6 material in pores
which gives somewhat of a mottled appearance; clear wavy boundary.

c1l 70 to 105 em (28-42 inches), 75 to 90 percent of this horizon is highly
LSL No. weathered baslc igneous rock of 10YR 3/4 color, This rock material is very
17416 porous and loose; it contains clay flow-like material on it, The rock

material breaks into strong medium and fine angular blocky material. The
soll material in the voids is dark reddish brown (5YR 3/4) silty clay loam;
weak fine and very fine subangular blocky structure; soft, friable, slightly
sticky, plastic; few roots; many very fine and fine tubular pores; no black
concretions; no effervescence with hydrogen peroxide; clear wavy boundary.

Iicz 105 to 155 em (42-62 inches), mottled horizon of dark reddish brown (5YR 3/4

LSL No, and 2,5YR 3/4), dusky red (10R 3/3) and dark red (10R 3/6) silty clay loam;

17417 weak, medium and fine subangular blocky structure; very weak patchy glaze on
ped faces; many very fine and fine and few medium tubular pores; clear wavy
boundary.

ITIC3 155 to 175 em (62-70 inches), this is moderate to highly weathered basic

LSL No., igneous rock.

17418



U.5. DEPARTMENT OF AGRICULTURE

SOIL EAMILY Oxic Ustropept, very fine, kmolinitie, isohyperthermic SOIL CONSERVATION SERVICE
SOIL SERIES ___ Uwala silty clay Joam  §OIL Nos._ S62Ha-3-4 LOCATION Maul County, Hawaii

Lincoln Lab Nos. 1T7W19 - 17423

Mineralogical Analysis T
_ Ment- Kao= fripe Amor-| Amor-| Mag- Vol- T
[tﬁ'nr)h Horizon A’:‘!f:‘e moril-{ Micos| lin~ G_l?bs Bo.ehm- Goeth phous |phous |netite [ Ana= i oy ou:ic Feld-| Oli- |Pyrox~ Py-
P lonites ites | '™® fre | ite $i0, |Al,O4| ofc. | tose glass | 3par | vine | ‘ene | rite
Percent of Whole Soil — e
0-18 | Apl I
18-38 | Ap2
38-75.| B2
75-110| B3
110-150| C
. Ext bi b= (0.
Depth Total Chemical Analysis i:o%c'g(:leu %—gé:e 0 5; I":L“I?H
(cm) $I0, | TiO, |Al,04[Fe,04 MnO,| MgO| Ca0(Na,0| K,0 [P0 [L.O.1) Total | Fe Fe203C:EC]23 5i0, | ALYy
| = ercent of Whole 5oi — »
0-18. | AplL | 30.12 b.6]26.0 [23.5]0.20]0.39 | - - [tr. [0.28 k.6 |99.5]10.5 [1k.9
18-38 | ap2 | 30.4| 3.8[29.6 |21.3|0.10 |0.70]| - - | tr. |0.28 k.1 |100.3 | 20.1 |1k.B
38.75 | B2 10.5 [15.0
75-110| B3 8.8 [12.6
110.150| € 13.0 [18.6
B Extr. | Cati h, <
Denth 6Alg | 6Bla Extractable bases 5Bla | g, uc’i‘:!rity ‘::clvggcei,:; H40A fxc,lr mtB:::ﬂon pH
ep . bLen | XL 75CT [ 5C3 [8CTa [6CTe
N 6N2a| 6020 | P20 | 6Q2a| of 5A1la extr. | Af
(em) ?:ragrzr;:‘c l:'a:o- /N Ca | Mg | Na K | bases 6H2uINH40A: Sum | 5O, | 4G 1D N0 H,O | KCI
Pet. | Pet Meq./100 g. Percent 1:5 | 1:5
0-18 ' |1.70 0-1@| 9 3.5 [0.8 [0.1 [0.2 [h.6 11.9 2.1 0.8 |39 k.5 [3.7
18-38 0,50 |01 8 |k.o |1z |01 0.8 6.1 10.7 2.0 (0.1 |57 5.2 |k
38.75 |0.61 |0.066 o 4.7 (1.7 |0.6 0.8 |7.8 12.0 3.2 (0.2 [65 5.9 |h.0
754110 [0.45 k.6 [2.3 [0.8 [0.6 [B.3 12.L h,o Jo.5 |67 4.6 [3.h
[10-150 |0.T70 L, |2.2 |0.8 |0.1 (7.2 11.8 3.5 |0, 61 k.7 |3.6
s%fa;‘l‘%’;ru("rgm%%g?h (%?:grs_e Atterberg limits Bl density [Porti-]  Water content | Extensibility
Depth [“Sond : Clay | ments i ; cle [ W8, T
@ | (8'_'5'_ v >2mm Plastici Liquid Plastic /3 |Gven Field | gen.| /3| 1/3 | 15
(2_0.05)0.002) & 002) ':fhé?e Timit | 1imit | index bar | dry |moist sity | olnd bar | bor |[COLEH{ COLE
~—Pet. of 2mm.—w= soil g/cc Pct. of whole soil cm/cm
0-18 - 1.23 [ 1.35 2.91 | 3.0 |32.0 |22.7 0,032
18.38 - 1.18 | 1.27 2.92 | 33.3 |33.3 [25.2 0.025
38-75 tr, 1.26 (1.34 2.95 [ 33.6 [35.0 [29.2 0.021
75-114 tr. 1.15 | 1.2k 2.93 | 35.1 |39.5 [32.1 0.025
110-150 tr. 1.11 |1.1% 3.03 | 36.8 |R0.1 [29.0 0.023

e/ 10.0 kg of organic carbon per square meter tu a depth of 1 meter.
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UWALA SILTY CLAY LOAM
562Ha~3-4

Location: Island of Lanai, Maul County, Hawaii; 22 m (75 feet) from the west end of
Block A-9 in field 5425 of Dole Pineapple Co., Lanai. This site is approximately
7.6 km (4% miles) south of Lanal City Post Office on Highway Hawaiil 414, Date of
satpling: 1962,

Description by: R. C. Malmgren. Collectors: R, C., Malmgren and §. Nakamura.

Classification: Oxic Ustropept, very fine, kaolinitic, isohyperthermic.

Vegetation: Pineapple. Climate: Average annual rainfall is 38 to 63 cm (15-25 inches).
The mean annual temperature is 21.1°. € (70° F), the mean January temperature 20° C
(68° F), and the mean July temperature 22.8° ¢ (73° F). Parent material: Basic
igneous rocks with some influence of volcanic ash and cinders. Topography: Lower
midslopes of the Central Plateau of Lanai, Elevation: 390 m (1,300 feet).
Drainage: Well drained; moderate permeability; medium runoff. Soil moisture:
Moist.

Remarks: Textures are apparent field textures. Colors are for moilst soil. Paired
sample number S62Ha-3-3,

HORIZON DESCRIPTION

Apl 0 to 18 cm (0-7 inches), dark reddish brown (5YR 3/3) silty clay loam, dark
LSL No. reddish brown (5YR 3/4) dry with common medium faint mottles of S5YR 3/4;
17419 weak medium and fine subangular blocky structure with common medium and fine

clods; soft, friable, slightly sticky, plastic; common roots; common very
fine and fine tubular pores; few black concretions; moderately strong effer-
vescence with hydrogen peroxide; few fine hard earthy lumps; clear wavy

boundary.
Ap2 18 to 38 cm (7-15 inches), dark reddish brown (5YR 3/3) with common, medium,
L5L No. faint mottles of 5YR 3/4, silty clay loam; weak, medium and fine subangular
17420 blocky structure; soft, friable, slightly sticky, plastic; few roots; many

very fine and fine tubular pores; few black concretions; moderately strong
effervescence with hydrogen peroxide; few very fine hard earthy lumps; this
is a zone of maximum incorporation of plant residue; abrupt wavy boundary.

B2 38 to 75 em (15-30 inches), dark reddish brown (5YR 3/4) silty clay loam;
LSL No. strong, fine and very fine angular blocky structure; slightly hard, slightly
17421 firm, sticky and plastic; few roots; many very fine and fine tubular pores,

no black concretions; no effervescence with hydrogen peroxide; strong aggre-
gate stability which tends to impart a gritty feeling; thick patchy glaze on
ped faces; common clay flow-like material in pores of 2.5YR 3/6 color which
gives somewhat of a mottled appearance under the hand lens; common very fine,
dark mineral stains on ped faces; clear wavy boundary,

B3 75 to 110 em (30-44 inches), 75-90 percent of this horizon is highly weath-
LSL No. ered  basic igneous rock of 10YR 3/4 color with weathered stains of 2.5YR
17422 3/6, this rock is very porous and contains what appears to be clay flows on

some faces, this rock is very loose and can be penetrated easily with an
auger; the soll in the voids is dark reddish brown (5YR 3/4) silty clay loam;
weak, medium and fine subangular blocky structure; soft, friable, sticky,
plastic; few roots; many very fine and fine tubular inped pores; no black
concretions; no effervescence with hydrogen peroxide; clear wavy boundary.

c 110 to 150 cm (44-60 inches), dark reddish brown (5YR 3/4) silty clay loam;
LSL No. weak, medium and fine subangular blocky structure, soft, friable, slightly
17423 sticky, slightly plastic; no roots; many very fine and fine and few medium

tubular pores; no black concretions; ne effervescence with hydrogen peroxide,
This is an undulating horizon occurring as high in the profile as 75 em
(30 inches) and down as far as 150 em (60 inches).



SOIL FAMILY Cumulic Haplaguoll, very fine, montmorillonitic, (calcaraous),ischypertharmic u-s. 35'.’5"2'352&3“35“;;‘,;3‘,’55

SOIL $ERIES __Nohili clay SOIL Nos.___863Ha-2-7 LOCATION __Kauai County, Havaii
Lineoln Lab Nos. 18697 - 18702 B

— ] “Mineralogical Analysis
Depth |, . [Allo= Mont=|  [Kao loibp. taoehmlcoetn| 4T 4mor| Moo Vol-
(em) |Horizon phane ;‘nol:nl- Micas| lin= |70 ”e"" i‘:;ea 'ph.ous z:\oas netite Af:ﬂ' Quartz canic|Feld-| Oli= [Pyrox-| Py-
onites| ites 5i04 Al 04 ate . se glass | Par | vine | ‘ene | rite
_ . - Percant of Whole Soil ”
- P -
30-53 B21
55-75 B22
75-105|B23&11IC
105-128 | IIICcam
128-153 Ve
Total Chemical Analysis Extractable |Carb- |0.5N NaOH
Depth fron 6Cla °“gs'e Soluble
{em) Si0, | Ti0, |Al,04Fe, 04 MnO,| MgO | CaO[Na,O| KyO [P0, L. 0.1 Total | Fe Fezoacz;(;g $10, | O
530 . Percent of Whole Soi - =
- P 8,.2711.
30-55 B21 8.5 l;.ZT ti
55.75 | B22 27| 1
75-105(B23&IIC 2.0 4.3 1;
105-128 | TTICcam| 0.8 1.1] 60
128-153] IVC 2.8 4.0 13
6A)"-I 6Bla Extractable bases 5Bla | 5,m u%i‘gi'ry C?:ﬁ;gcei);;h.?pk pavs _sg&?;eﬁt)n PH
Depth a L2a | extr. |- -
(c’s) Organic| Nitro] €/N | 6N2a| 6020 | 6P20 | 6Q20| of | 1, | 5ATo extr. | Af| 5C1 | 5C38CIa [8CTe
carbon | gen Ca | Mg | Na K | bases Alwm,0ac] Sum | SO 4 | 4G 1D|NHso H20 KCI
Pet. | Pet. —~ Meq./100 g, P v | 1:5 1:5
0-30 1,42 | 0.145 10 21,6 |24.8 1.2 | 0.2 . 33.4 0.1 S 8.6 7.3 —
30-55 1,08 | 0,118 9 13.3 |27.9 1.5 0.2 37.6 0.1 8.6 1.4
55-75 1.26 | 0.130 10 14,5 (30,2 2.3 1 0.2 35.9 0,2 8.8 7.6
75-105( 0.80 | 0.08% 9 24,5 [39.4 2.4 | 0,9 37.4 1.1 8.8 T.7
105-128| 0.15 21,3 |19.7 1.5 | 0.4 19,3 0.4 9.1 7.9
|128-153 0,13 24.3 44,1 3.4 1,0 52.8 0.3 9.1 7.6
0 r - —
Deoth Igu‘zj?afnlg_:;ruagm%gﬂ?[e %?:g"_a Atterberg limits Bulk density Purlti- Water content | Extensibility
ep Sand | Silt | Cloy [ments ; cle |
(em) 0 a- Yy >2f""“f Plostic|Liquid Plostic 1/3 |Oven|Field | gen-. 173 | 15 4D1
(2-0.05)(0.002)|(.002)[ {54 £ fimit | limit [index | bar | dry |moist | siyy bar | bor |COLEf| COLE
w—Pct. of 2mm.—| soil g/cc Pct. of whole soil cm/cm
0-30 - 1.14 T72.91 40.4 T32.7
I0-55 - 1.11 | 2,92 50.7 | 35.0
55.75 - _ 1.10 | 2.89 51.1 | 35.2
1;;-}22 t!.‘.b ' 1.07 [ 2.83 52,8 |40.3
- 100 2
128-19% -

a/ 12.8 kg of organic carbon per square meter to a depth of 1 meter.
b/ Analyses on crushed samples.
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NOHILI CLAY
S63Ha-~2-7

Location: Island of Kauai, Kauai County, Hawaii, 2.9 km (1.86 miles) north, 51° west
of the junction of Highways 50 and 550 in the town of Kekaha, Date of sampling:
May 9, 1963,

Description by: D. E. Foote. Gollectors: D. E. Foote and J. A. DeMent.

Classification: Cumulic Haplaquoll, very fine, montmorillonitic, (calcareous),
isohyparthermic,

Vegetation: Irrigated sugarcane. Climate: The average annual precipitation is 50 cm
(20 inches). The mean annual temperature is 23.3° C (74° F). Parent material:
Alluvium from area weathered from basic igneous rock. The material has been deposited
over marshy lagoon deposits. Topography: Nearly level Mana coastal plain, Elevation:
3 m (10 feet). Drainage: Poorly drained; permeability moderately slow. Soil
moisture: Profile was molst when sampled. Became wet with depth.

Remarks: Water table was at 90 cm (3 foot) depth from the surface, All colors identi~
fied when moist, Paired sample number S63Ha-2-8, Textures are apparent field

textures.
HORIZON DESCRIPTION
Ap 0 to 30 em (0-12 inches), dark reddish brown (5YR 3/3) clay, same color
LSL No. rubbed, some fine light red specks; weak medium fine and very fine sub-
18697 angular blocky structure; extremely hard, firm, very sticky and very

plastic; common very fine, fine and medium roots; many fine interstitial,
common very finme, fine and medium tubular pores; moderate effervescence
with hydrogen peroxide; moderate effervescence with hydrochlorie acid;
contaminated with pieces of coral rock; clear smooth boundary,

B21 30 to 55 em (12-22 inches), dark reddish brown (5YR 3/3) clay, same color
LSL No. rubbed, many fine distinct light red specks, some higher chroma sugar-
18698 like granules, and some 5YR 3/1 coatings; weak coarse subangular blocky

structure; firm, very sticky and very plastic; few medium, common fine
and very fine roots; very fine, fine, common medium tubular pores; thin
discontinuous coatings; slight effervescence with hydrogen peroxide;
slight effervescence with hydrochloric acid; clear smooth boundary.

B22 55 to 75 em (22-30 inches), dark reddish brown (5YR 3/3) clay, same color
LSL WNo. rubbed, some coatings with higher chroma and some black stqins very weak
18699 fine subangular blocky structure; firm, very sticky and very piastic,

common very finme roots; many fine and very fine tubular pores; many very
fﬁne interstitial pores; thin nearly continuous coatings; slight effer-
vescence with hydrochloric acid; slight effervescence with hydrogen
peroxide; clear smooth boundary,

B23 & IIC 75 to 105 cm (30-42 inches), about 50-50 mixture of dark reddish brown

LSL No. (5YR 3/2) clay, 5YR 3/3 when rubbed, and dark gray (N 4/ ) clay, some

18700 coatings of gray on red soil and red on gray soil; moderate fine and very
fine subangular blocky structure; firm, very sticky and very plastic;
common very fine, many micro roots; many very finme and micro tubular
pores; many very fine interstitilal pores; slight effervescence with
hydrogen peroxide; moderate effervescence with hydrochloric acid; abrupt
smooth boundary.

IIICcam 105 to 128 cm (42-51 inches), grayish brown (2.5YR 5/2) indurated calcium
LSL No. carbonate, common 10YR 4/3 and 10YR 5/4 coatings; very hard; no roots;
18701 common fine, many very fine and micro tubular pores; strong effervescence

with hydrochloric acid; on top of this was about '3 cm (1 inch) of softer
material; abrupt smooth boundary.

Ive 128 to 153 em (51-61 inches), gray (10YR 5/1) and light gray (10YR 2/1)
LSL No. marine clay; massive; very sticky and very plastic; no roots; moderate
18702 effervescence with hydrochlorie acid.



SOIL FAMILY —Cuanlic Naplaguoll, vary fise, weesavillgmitin, (salosreons), isokyparthermis "' Coit CONSERVATION SERVICE

SOILSERIES _Hohili clay  SOILNos.__369a-2-8 | OCATION_Ksuai County, Haweid
Lincoln Lab Nos. 18703 - 1BT09

Mineralogical Analysis

Mont= T S Amor<| Amor-| Mag- Vol
Depth Allo=- . . 30 G ibbs- Goathy " - ©
Horizon moril=|Micas| lin= |+ A hous |phous |netite | Ana Feld-| Oli- [Pyrox-| Py-
(cm) phane lonited ites | TTe ite | ite p5i02 A|203 otc. | tae (Quartz 3::‘: spar | vine P’;ne rnye
- ———— Percent of Who|e Soll
0-35 | Apl 50 ’ 13 1 [ T F [) 5
35-55 | Ap2 45 15 s | s 6 | 9 ‘
_53-78 B2 10 15 4 4 | 1] 4 1
T8-93 | 1IC1 TS 15 T T 3 1 F3 T
93-115| IIC2 15 10 1 1 1 2 1 1 3 1
ng-xa&xncc.. 70 10 1 2 1 [ 1 4 2
138-150( IW [ [ | F4 i 3 1 1 & 1
12 el Extroctable [Corb= [0,5N NaOH
Depth Total Chamical Analysis el Snate Soluble
. . CaCO0
(cm) 5i0, T|O2 A|203 Fezoa Mn02 MgQ| CaO Na20 K20 9205 L.O.1.|Total | Fe Fe203 65153 SIO‘2 A&O3
- - Parcent of Whole Soi -
035 | Apl 36.9| 3.8(20.7([19.6[0.25/2.94|1.95(C.31|0,20(0.32]13.3[100.3 5.8 | 8.3 [ 2 9.17(%.28
35-55 | Ap2 3643 | 3.9(22+1(21.1|0.28|2.84 (1,31 (0.32|0.17(0C,31(12.1|100.7 Tal 10,2 | tr. 8. 57| 6,04
55-78 1 B2 38,7 -3.1(2).5(15.8)|0 10)3, 86]4,24[0.28]0.16[0.27]15.9 |20%.9] 3:4 | 4,9 8 8.08|3.%7
78-93 | 11C1 " [TeT [2.4 |30 [2.87[1.87
93-115| IIv2 0.8 | 1.1 |59 3,07 |1.31
111513 TIComm _ 0.6 (049 |60 [3.14]0.92
138.150 Ive 1.0 1.4 [36 [5.08[1.93
. Extr. | Cation exch
Depth 6AJa | 6B1s Extractoble bases 5Bla | g,m ucidity cepacity vusr]tg:\c fxchl- 5%4::[!;223 5 32':
ic| Ni &N2a| 6020 | 6P20 | 6Q2a| of 5Ala extr. | AP o c
(cm) chgrﬂbz;c f;lla:o- C/N Co | Mg | No | K |bases 6H2a wi,0ac] Sum | SO, |6 1p|More H,0 KClll
Pct. | Pet. = Meq./100 g. += Paercent 1:5 | 115
0-35 1.42[0.14]1C 29.3|28.0|1.70(0.30 47.0 0.2 8.7 [Te
35-55 0.9 0.10( 9 22.8(28,6(2,00|0.20 44 .8 0.2 8.5 (7.3
| = 1233|0,13/10 36.,840.,8|3.00[{0.3€C S4e & 0.4 . 8.8 |74
1893 | 0+59[0.0T 8 |37.0[39.8|2.40 |Ca20 48,8 0.5 8.8 [T+
93-115| 0. 29 33.5 (274 9|1.40(0.20 28,2 0.3 8.9 |7.6
017 34.1 (28.5[1.60]|0,20 130.0 - 8.9 |T.7
138-150( O.14 40 42 [35.4[3,00[0.40 42.4 0.6 [FERRLE]
s‘ﬁ?ﬁggf@:—m’*ﬁg?" %?::_’ Atterberg limits Bulk density  |Parti-|  Water content | Extensibility
Depth [~Sand [ 3ilt [ Clay |mgnts cle 401
(cm) (gl.|5*- Y >5"“"" Plastic|Liquid Plastic] 1/3 |Oven Field | 4o |Field 1/3 | 15 el COLE
(2-0.08)[0.002)|.002)| P§!-8F [ Timit | limit [index| bar | dry |moist| sjpy |modst| bar | bor |COLEf
Pt — soil g/ce Pet. of whole soii cm/em
0-35 - 1.09 [2.01 [B5.1 [bk.6 | 3%.9
35-55 - 1,10 |2.97 | 51.8 |42.2 | 33.6
55,78 - 0.99 a.gg 62,8 [64.1 | 43.9 |
78-93 - 2. 8.6 | 38.9
93-115 - 2.82 38.4 | 26.7
115138 tr.
138-150 tr.

s/ 11.3 kg of organic carbon pear squaTe meter to & depth of 1 meter.
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NOHILI CLAY
563Ha~2-8

Location: Island of Kauai, Kaual County, Hawaii, 5.8 km (3.6 miles) north, 48.5° west
of the junction of Highways 50 and 550 in the town of Kekaha, Date of samplinp:
May 19, 1963.

Deacription by: D, E. Foote. Collectors: D. E. Foote and J. A. DeMent.

Classification: Cumulic Haplaquoll, very fine, montmorillonitic, (calcareous),
ischyperthemmic,

Vegetation: Irrigated sugarcane. Climate: The average angual precipitation is 50 cm
(20 inches). The mean annual temperature is 23.3° C (74 F). Parent material:
Alluvium from area weathered from basic igneous rock. The material has been
deposited over marshy lagoon deposits. Topography: Nearly level Mana coastal
plain. Elevatjon: 3 m (10 feet). Drainage: Poorly drained; permeability
moderately slow. Soill moisture: Profile was saturated when sampled.

Remarks: Textures are apparent field textures. All colors identified when moist.

Pit had to be bailed in order to sample, Paired sample number S63Ha-2-7.

HORIZON DESCRIPTION

Apl 0 to 35 cm (0~-14 inches), dark reddish brown (5YR 3/3) clay, same color
LSL No. rubbed, many light red, black, yellowish and whitish specks; weak coarse
18703 subangular blocky structure; firm, very sticky and very plastic; many

fine, very fine and micro roots; common medium fine and very fine
tubular pores; many very fine interstitial pores; small (sand to fine
gravel size) pieces of 10YR 4/1 clay mixed with the soil; moderate
effervescence with hydrogen peroxide; zlight effervescence with hydro-
chloric aclid; gradual smooth boundary.

Ap2 35 to 55 cm (14-22 inches), dark reddish brown (5YR 3/3) clay, same color
LSL No. rubbed, numerous light red, black and whitish specks that look like very
18704 fine sand; massive; firm, sticky and plastic; common medium, many fine,

very fine and micro roots; moderate effervescence with hydrogen peroxide;
very slight effervescence with hydrochloric acid; layer fairly continuous;
may be recent alluvium that was plowed under; abrupt broken boundary.

B2 35 to 78 cm (22-31 inches), very dark brown (7.5YR 2/2) elay, same color
LSL No. rubbed, some fine light red and some nearly white fine specks; weak fine
18705 subangular blocky structure; firm, very sticky and very plastic; common

miero, very fine and fine roots; many micro, very fine, few fine and
medium tubular, many very fine interstitial pores; thin nearly continuous
clay coatings; slight effervescence with hydrogen peroxide; moderate
effervescence with hydrochloric acid; abrupt wavy boundary.

IIC1 78 to 93 cm (31-37 inches), gray (5Y 5/1) and light gray (5Y 6/0) clay,
LSL No. gome (IOYR 2/2) coatings and some sugar-like yellowish granules; weak very
18706 fine subangular blocky structure; firm, very sticky and very plastic: few

very fine roots; common micro and very fine tubular pores; many very fine
interstitial pores; thin discontinuous clay films in some pores; slight
effervescence with hydrogen peroxide; strong effervescence with hydro-
chloric acid; gradual wavy boundary.

I1C2 93 to 115 em (37-46 inches), grayish brown (2.5Y 5/2) and dark gray
LS1, No. (10YR 4/1) clay, 10YR 3/4 coatings in some pores; weak fine and very fine
18707 subangular blocky structure; firm, very sticky and very plastic; common

micro, few very fine roots; many micro and very fine tubular pores; thin
discontinuous clay films in some pores; no effervescence with hydrogen
peroxide; moderate to strong effervescence with hydrochloric acid; abrupt
smooth boundary.

IIICcam 115 to 138 cm (46-55 inches), grayish brown (2.5Y 5/2) {indurated calcium
LSL No. carbonate layer, some 7.5YR 3/2 and some 7.5YR 4/4 coatings; very few
18708 very fine roots; few fine, very fine, and medium tubular pores; thin

discontinuous c¢lay films in pores and on fractures; no effervescence with
hydrogen peroxide; strong effervescence with hydrochloric acid; abrupt
gmooth boundary.

Ive 138 to 150 em (55-60 inches), dark gray (5Y 4/1) and light gray (10YR 7/1)
LSL No. clay; massive; firm, very sticky and very plastic; no roots; no effervesence
18709 with hydrogen peroxide; moderate to strong effervescence with hydrochloric

acid.



SOIL FAMILY Fluvaquentie uoll, very fine dic. isohype ic S o SR I CUL TURE

SOIL SERIES _ Hanalei silty clay (taxedjunet) $OiL MNos.  S62Ha-2-6 LOCATION _ Ksuai County, Hawaii
Lincoln Lab Nos. 17273 - 17277 D

Minerglogical Analysis
Depth |, . |Allo- [Mont- Kao~ Gibbs {Boshm| Gosth] e | e | Mag- Vol - ]
Horizon moril=|Micas| lin- [, A 281 bhous |phous |netite | Ana= i |Feld=] Oli- [P - Py-
(em) phane| . ires | 'Te | Tte | ite S0, AL Ol opc, | fose (Quartz c;:'s: spar | vine yerno: rif>;
S - -t Parcent of Whole Soil L
- P
10-33 | Ap2g
33-50 | Clg
50-88 | Ceg
88-120| c3g
Total Chemical Analysi Extractable [Carb-[0.5N NaOH
Depth ora smical AnaTysts iron  6Cla °"gsfe Solubcie
{em) $i0y | TiO, [Al,04[Fe, O MO, MgO | CaQ|NayO| K,O [P,04|L.O. 1 Toral | Fe Fe203C:;C;3 Si0, | ALy
o — Percent of Whole Soi -
- P 6.0 [8.8
10-33 | Ap2g 6.4 | 9.2
33-50 | Clg 6.2 (8.9
50-88 | ceg 6.2 |8.9
88-120| c3g 6.4 |9.2
Extr. [Cati .
Deoth 62}0 6Bla Extroctable bases 5Bla | gy ac’i‘('iriry %uggc?r(;h Ngf;:: 'e(,g:. mP\?rsuﬁion pH
" .
(c"':) Organic |Nitro] ¢/N | 6N2a | 6020 | 6P20 | 6Q2a of eH2a 5A1a extr. || 5C1[ 5C3[8CTa [8CTe
carbon | gen Co | Mg | Na [ K |bases Hs0Ac Sum | SO, |acs1p|MHaore H,O | KCI
Pet. | Pct. — ——— Meq./100 g = Percent 1:5 1:3
810 3.05 [0.221] 14 [ 8.6 [21.2 [ 0.7 | 0.3 [30.8 32.h - 95 5.9 [ 4.8
10-33 | 2.23 |o.154| 14 | 9.6 [22.4 | 0.5 | 0.1 |32.6 33.7 - 97 6.0 | 5.0
33-50 [ 1.28 |o.111] 12 |10.0 |22.3 | 0.4 | tr. 132.7 3h.6 - | oh 6.6 9.2
50-88 | 0.88 [0.89 | 10 | 8.8 [2h.0 | 0.1 | &r. [33.2 33.5 - % &7 | 5.2
88-120( 0.41 7.5 |21.5 | 0.6 | 0.1 [29.7 30.6 - a7 6.9 5.4
= .o
Denth Siz?u;%:rummgquﬁﬁ %f:gu_e Atterberg limits Bulk density Par'ﬁ- Water content | Extensibility
epH Sand | Silt | Clay |ments Ao e cle
{em) (O'.5- Y >2fmrnf Plastic|LiquidPlastic 1/3 |Oven F'e_ld den- 1/3 15 4D1
(2-0.05)[0.002) |<.002) PG %4 [ Timit | limit [ index| bar | dry |moist | gjiy bor | bar |COLE COLE
le--Pct. of Zmm.—=| soil g/¢c¢ Pct. of whole soil cm/ cm
0-10 - 0.85 |a.90 55.0| 35.6
10-33 tr. 1.07 |2.89 50.1( 35.1
| 3350 1.15 |2.88 45.6] .4
50-88 - 1.17 (2.98 by 4| 32.3
88_120 . 1.09 |3.05 uh.9| 28.0

!{ 1h.5 kg of organic carbon per square meter to & depth of 1 meter.
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HANALEI SILTY CLAY (texadjunct) 1/
S62Ha-2-6

Location: Island of Kauai, Kaual County, Hawali. Approximately 3.9 km (2.4 miles)
southeast of Hanalel, Kauai; 2.4 km (1.5 miles) east of Hanalei, turn south at bridge
that crosses Hanalei River. Sample site is approximately .81 km (.5 mile) south along
the river on the east side of the stream. It is located 60 m (200 yards) south of
metal tower of Kaual Electric power line. Date of sampling: 1962,

Description by: Donald E, Foote. Collectors: Donald E. Foote,

Classification: Fluvaquentic Haplaquoll, very fine, oxidic, isohyperthermic,

Vegetation: Abandoned taro patch, native vegetation consists of Californiagrass
(Panicum purpurascens), sensitive plant (Mimosa pudica), honohono (Commelina
diffusa), and Java plum (Eugenia cumini). Climate: Average annual precipitation
is 250 to 313 em (100 to 125 inchesy. The mean snnual temperature is 23.3° C (74° B,

the mean January temperature 21.1° C (70° F), and the mean July temperature 25.6° C
(78° F). Parent material: Recent alluvium from high rainfall area weathered from

basic igneous rock. Topography: Flood plains of Hanalel River. Elevation: 6 m (20 feet).

Drainage: Poorly drained; moderate permeability; slow rumoff. Soil moisture: Moist,
Remarks: Textures are apparent fleld textures. Colors are for moist soil. Paired

sample number S562Ha-2-1,

HORIZON DESCRIPTION

Apl 0 to 10 cm (0-4 inches), very dark graylsh brown (lOYR 3/2) silty clay with
LSL No. few large faint mottles that are dark reddish brown; weak very fine subangu-
17273 lar blocky structure; sticky, plastic; common very fine pores; many roots;

numerous sand grains; abrupt smooth boundary.

Ap2g 10 to 33 cm (4-13 inches), very dark graylsh brown (lOYR 3/2) eilty clay
LSL No. with many large distinct mottles of dark reddish brown (5YR 3/4) and dark
17274 gray (LOYR 4/1); moderate very fine subangular blocky structure; sticky,

plastic; many roots; many very fine and fine and common medium pores;
common sand grains; abrupt smooth boundary.

Clg 33 to 50 cm (13-20 inches), dark gray (10YR 4/1) silty clay with many

LSL No. prominent mottles of dark reddish brown (5YR 3/4); weak coarse prismatic

17275 breaking to weak very fine subangular blocky structure; sticky, plastic;
many fine pores; many roots; clear smooth boundary,.

C2g 50 to 88 cm (20-35 inches), dark gray (10YR 4/1) silty c¢lay loam with many

LSL No. large prominent mottles of dark reddish brown (2.5YR 3/4 and 2/4); weak

17276 coarse prismatic structure; sticky, plastic; many roots; many very fine and
medium pores; mottles appear like thick patchy clay cutans; clear smooth
boundary.

C3g 88 to 120 cm (35-48 inches), dark brown (7.5YR 3/2) clay loam with many

LSL No. prominent mottles of dark red (2.5YR 3/6), dark reddish brown (2,5YR 2/4)

17277 and strong brown (7.5YR 5/6); massive; stricky, plastic; many fine and

medium pores; common roots; common sand grains.

1/ The Hanalel series is classified in the very fine, oxidic, nonacid, isohyperthermic
family of Tropic Fluvaquents. The Apl horizon of this pedon is slightly lower in
value than typical for the series and is, therefore, a Mollisol.



SOIL FAMILY _Aridis Eaplustoll, fine, kmalinitie, isseyperthermio L CONSERVAT I o ooy 1o

SOIL SERIESKaLakos silty elay Joss(raxsd JumctSOIL Nos.  5658a-4-20 LOCATION __Maui County, Hawedi
Rivergide Lab Nos. 65161 - 65165

Mineralogical Analysis

_ Mont~- Kao- . Amer-| Amor-| Mag- Vol-
Cepth | Horizon| A1~ Imorit~| Micas| Tine [jo0|Boshm| GooM phoys |phous Inetite | Ana= lo,qrral cane | Feld= | Oli- [Pyrox- Py-
P lonites ites e | e | it 510, AI_ZO3 otc. | fase glass | %Pr | vine | ‘ens | rite
Parcent of Wheole Soil -
0-5 | Ap 5[50 3 10 18 [
5.20 | B2l s |s0 4 10 15 | 5
| B2 4 50 4 10 15 5
3 | 11823 50 | 10 20 5
63-83 | 1ic
. . Extractable |Carb=-[0.5N NoOH
Depth Total Chemical Analysis h_o'ﬂ’ §C2q |Snate Solubci .
CaCO.
{em) $I0, | TIO, |Al,04Fa,04MnO, MgO| CaO|Na,Of K0 |P,0, L.o.lW Totol | Fe [Fo,04(-%J3 $I10, | ALG,
- ercent of Whole Soi - =
0-5 | Ap 26.8) 5.1] 28,7]20,2] 0.28| 1,22| 0. 27] 0. 14] 0. 23[ 0.37[ 12.6[96.0 | 84011 .% #5115, &
520 | B2l [26.2] 5.0(29.9]20.100.28(1.11|0.18{0414{0.33|0434{11.9(95.5 | 7.5/10.7 15, 95|14 O
50 | Bee | 26.3] 5.4/29.0/20.8|0.28[1,]13 0414|0.25|0.34|12.3]|05.9 | T.4[10,6 14,02/14.14
<63 | TIB23 |26 42| 4o%| 2946 20.4[ 0424 1.32] = | Co18[0,03[0.44[12.4(95.2 | 5.2| T+4 7. 9315,
6383 | 11 - 3.6 | 5.1 ‘
e [oo] | erble b e | s L] R o G | |
Depth - i[5CT1 5C3 [8Cia [8C1c
ie | NG 6M2a | 602a | 6P20 | 6Q2a| of 5A%a oxtr. | A
(em) C:’ﬁr:::‘c Nn;o- C/N Co | Mg | Na X | boses 6H2a wi,0ne| Sum | SO, [5G 1D [Mose H,0 KCl
Pet ?2, = —— Megq./100 g, =] Percent 1l | Ll
0-5 |1.59 [0.13[12 [ 7.8 4.070.2]2.50[14.5 16.0 - b ety 55
5.20 (0082 [0.07[12 | 646 341|043 [2.30 [12.3 14,7 - 84 6.2 5,2
o6 ko J0.80 [0, 07011 6e1 [2.9( 0.8 |0.90]10,% 13,8 - 15 | 8ol 842
4063 0.57 [0.05 11 S.6 | 2.8 1.3 [0.20] 9.9 14, 7 - [y Db ’-84
63-83 [0.28 8.2 | 3.9 | 2.5 (0.1 [2k.7 19.2 - 76 L5

%‘l’uﬂgﬁ:‘z;im%"?h %?:9"_" Atterberg limits Bulk density  [Parti-|  Water content | Extensibility

Depth mants 7 cle o1
(ﬂP“) Sand ngsr_ Clay |7 o Plostic HiquidPlastic 1/3 |Oven |Fleld | yqp,_ lﬁ b‘: COLEA COLE
(2-0.05)0.662)|.002){BSL- P [ Timit | limit [ index|_bar | dry |moist | sty r | bar i
s—Pct. of 2memn,—3= soil 3 Pct. of whole soil cm/cm
0-5 11.8]50,6[37.6 1.30 [2.9% 7.2 | £0.9
520 | 11.7[51.9 [36.4 1.21 [2.97 25.6 | 19.4
20-b0 | 12,%152,3(35.2 1.18 12,97 6.k |20.2[ L
LO63 | 14.3[59.9[25.8 1.07 [3.00 34.2 233
63.83 | 22.655.9 |2).5 3.08 4.6 | 23.3

8/ 6.3 kg of orgenis oarben per SqVATS Beker o & deplh of 1 water,
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WAIAKOA SILTY CLAY LOAM (taxadjunct) 1/
$65Ha 4 -20

ocation: Island of Maui6 Maui County, Hawaii. Puu O Kali Quadrangle - 20°47'20"
north latitude and 156924'30" west longitude, A pit located 15 m (50 feet) east
of Waiakoa Road and about 1.61 km (1 mile) south of locked gate in Makai pasture
of the Old Grove Ranch. Date of sampling: April 14, 1965,
Description by: F. G. Stephens and L. D. Giese., (Collectors: K. Flach, L, Swindale,
L. Giese, F. Stephens and G. Yamamoto,
Classification: Aridic Haplustoll, fine, kaolinitic, isohyperthermic,

Vegetation: Revegetated area once cultivated and now used as pasture with grass, herd,
shrub and scattared txee cover. Species: buffelgrass (Cenchrus.ciliaris ), feather
fingergrass (Chloris virgata), ilima (Sida fallax), kiawe (Prosopis chilensis),

Spanish needle (Bidens pllosa), uhaloa (Waltheria indica), and zinnia (Zinnia
pauciflora). Climate: éverage annual precipitation 18 38 cm (15 inches). Mean
annual temparature is 24 C (76° F). Parent material: Volcanlc ash over basic
igneous rock. Topography: Toe of interfluves with plane slopes; site has 5 percent
slope gradient towards the west. Elevation: 189 m (630 feet). Drainage; Well
drained; permeability is moderately rapid; runoff is medium. Soll moisture: pry.

Remarks: Textures are apparent field textures, Texture and terms for describing
"smeariness" are explained in the methods section of this report. Paired sample
number is S65Ha-4-19,

HORIZON DESCRIPTION

Ap 0 to 5 em (0-2 inches), dark reddish brown (5YR 3/3) silty clay loam,
RSL No. reddish brown (5YR 3/4) dry; moderate medium and coarse platy structure;
65161 hard, friable, sticky and plastic; abundant roots; many fine pores; roots

tend to follow plates; 1 to 3 percent stones on surface; strong efferves-
cence with hydrogen peroxide; neutral (pH 6.7); abrupt smooth boundary,

B21 5 to 20 cm (2-8 inches), dark reddish brown (5YR 3/2) silty clay loam,
RSL No. (5YR 3/4) dry; weak coarse prismatic structure; hard, friable, sticky and
65162 plastic; abundant roots; many fine and very fine pores; compact in place

except a few pocketas of loose material; 5 percent gravel-size rock fragments;
strong delayed effervescence with hydrogen peroxide; neutral (pH 6.7);
gradual wavy boundary.

B22 20 to 40 cm (8-16 inches), dark reddish brown (5YR 3/3) silty clay loam,
RSL No, (5YR 3/4) dry; weak coarse prismatic structure; hard, friable, sticky and
65163 plastic; abundant roots; many fine pores; common sand-size aggregates that

are resistant to crushing; 5 percent gravel-size rock fragments; strong
delayed effarvescence with hydrogen peroxide; slightly acid (pH 6.4); clear
wavy boundary.

IIB23 40 to 63 cm (16-25 inches), very dark grayish brown (10YR 3/2) silty clay
RSL No. 1loam, dark grayish brown (10YR 4/2) dry; weak coarse prismatic structure in
65164 place and weak medium subangular blocky structure when disturbed; hard,

friable, sticky, plastic and weakly smeary; plentiful roots; many fine and
very fine pores; 20 to 30 percent gravel-size rock fragments that are highly
weathered; neutral (pH 6.7); gradual wavy boundary.

IIC 63 to 83 em (25-33 inches), very dark brown (10YR 2/2) silty clay leoam, very
RSL No. dark grayish brown (1OYR 3/2) dry; massive; hard, friable, sticky and plastic;
65165 plentiful roots in patches; very porous; common hard earthy lumps; 10 to 20

percent soil material in cracks; 70 to 80 percent grayish brown (2.5YR 5/2)
highly weathered basic igneous rock; 10 percent hard rock fragments; common
black stains on rocks that effervesce violently with hydrogen peroxide;
neutral (pH 7.0).

TIR 83 cm (33 inches), hard bedrock.

1/ The series is classified in Torroxic Haplustolls, fine, kaolinitic, ischyperthemmic,
The cation exchange capacity of this pedon is higher than allowable for this
subgroup.



U.5, DEPARTMENT OF AGRICULTURE

SOIL FAMILY Cumulio ustoll. fine, mixed, ischyperthermic SOIL CONSERVATION SERVICE
SOILSERIES __Kekaha clay  SOIL Nes. 865Ha-2-1 __LOCATION _Kausi County, Hawail
Riverside Lsb Nos. 6561 — 6566
Mineralogical Analysis
Mont = Kage [ Amor<| Amor+| Mag- Vol-
A - Q ol A [=]
D(:::)‘.' Horizon P'::'?'G moril= Micas | lin- G;};b’ Bo_erhm- G?f:m phous phous [netite | Ano= ey qrgl canic [Feld=| Oli= |Pyrox{ Py-
lonite ites e | 1 $i0, (A0 gc, | Fose glass | 5P | vine | ‘ene | rite
- Percent bf Whole Soil
0-18 | Apl 3[40 | 1 15 15 | 5
18.35| Ap2 3 |45 1 15 15 5
553 | AR 2 40 1 15 15 5
53-70( 821 2 45 1 15 15 5
10-11Q B22 1 5% 2 20 10 H
110.17% B22 Q 55 1 20 10 5
s . Extractable |[Carb-|0.5N NaOH
Depth Total Chemical Analysis ron - 6C2a ongs'e Soluble
. . CaCO,| <:
(cm) 5102 T|O2 A|203 Fe203 MnO2 MgO| Ca©O NuZO K2O P205 L.O.1.) Total | Fe Fe203 (;E]bs 5102 A1203
Percent of Whole Soi -
0-18 | Apl 3245] 4.0[2245 |22.2(0,26(1.53|1.55[C20(0.21(0.48(13.999.7| 9.0 (l2.9 0.198]5.523
18-35 | Ap2 33,8 4.6 2244 |2242 (9427 (1470 (0,92 (018 (0,20 (|0.4]1 [13.0(99,7| B.8(12.6 9. 24| 5. 28
36.53 | 413  |35.1] 5.2(22.9[?2.2]0.26|2.07|¢.80]0.260 0,15 0,37 12,2 hor.g| 8.8 [12.6 8,98/5.75
53.70 | Bel [33e7 | 4% 2446 [22.5[0.27[1.43[Co61]0,17(0,12(0.39(12.6 100.8] 9.1 [13.0 0.75[7.68
70.120| Boz  |31.6| 448 (25.3 |24.2 [C418 [1.03 [0.26 (0,13 [0.04 [0.40 (12,3 100.2 |11.5 |16.4 11. 57|9. 59
h10-175! BE’ 31.8| 5.4[24.6|23.8(0.2211.17|C.08|0,14 '0.03 [0.40 [12.4% Noo.1 11,1 |15.9 LO.9T|T .59
Extyr. [Cation exch.
Deoth 6A ) éBla Extractable bases 5Ble Sum uc’i(driry ugociry Ngf;:c fgll. therion PH
ap! i A #++[ 5CT| 5C3 [8C1a [BC1c
Organic| Nitred €/ | 6MN2a | 6020 | 6P2a | 6Q2a| © 5Ala extr. | A
(em) ciub:nc In /! Ca | Mg | Na | K |bases| 629 0ndl Sum SO, |6G 1D|Muore H,0 | KCI
Pct, ct. Meq./100 g, | Percent 1:5 [ 1:5
0-18 2.8 020711 [27.613.¢C[r.50(2, 10 [43.2 TS - 72.0 T2 |68
18-35 | 1.72|0.16(11  |22.3 [15.4|0.60 (0. 8C (29,1 46, 7 - 84.0 7.0 (6.5
35.53 | 1.33]|0.1s01¢ [19.0018,%0.9¢ 0,40 |38.8 4T.T - 81.0 6.9 [ 6.4
5370 | 1+40]|0.13[11 |17.3|16s 5[1.4C|C.20]35.8 21.0 - 87.0 7.0 |B.%
70-220| Q469(0.07 |10 11.1]| 9.7|1.20(0.10|22.1 2641 [\ 83,0 6:6 (643
110.175 0:6410.06 (11 11.1 |11.,4 (2,60 0,10 [25 4,2 2542 0.5 | 99. 9 7.2 [ 6.8
Size class and particle Cffgg"f / Atterberg limits Bulk density |Parti-|  Water content | Extensibility
Depth : 7] cle
p Ty |ogrs b T Brete] /3 [Oven [Field | qur. 3. | 15—
{em) ot astic|Liquid Plostic den
.002)|.002)[BS: 52| Timit | fimit | index bar | dry [moist [ bar | bor COLE'“ COLE
w—Pct. of Zmm.—| soil | Pet, | Pet, [ Pet. g/cc Pet. of whole soil cm/cm
QA8 T a7 68 31 k.19 |2.87 4.8 [ 29.3
18-35 L.22 |[2.88 35.7 [ 32.2
3557 o .16 |2.03 35.2 [%0.7
53-70 36 | 63 | 27 L.06 |2.91 3.2 [ 30.0
T70-110 1.13 (2.92 35.0 [ 29.1
110.175 36 | 69 33 L.10_|2.96 3h.7129.6

Y

15.9 kg of organic carbom per square meter to s dapth of 1 meter.
These ssmples were not allowed to dry prior te analysis.
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KEKAHA CLAY
S565Ha-2-1

Location: Island of Kaual, Kauai County, Hawaii, Kekaha Quadrangle -21°59'00" north
latitude and 159943'19" west longitude., Kekaha Plantation, 1,329 m (4,430 feet) N.
8.5% W. of Highways 50 and 55 in Kekaha Town. Date of sampling: April 15, 1965,

Description by: L. D. Giese and D. E. Foote. Collectors: K. Flach, L. Swindale,

H. Collins, L, Giese, D. Foote, and G. Yamamoto.

Classification: Cumulic Haplustoll, very fine, mixed, isohyperthermic.

Vegetation: Cultivated, (Just cleared for sugarcane; was residential area),
natyral vegetation is kiawe (Prosovis chilensis), klu (Acacia formesiana),
koa haole (Leucsena glauca), and fingergrass (Chloris Spp.J. Climate: Average annual
precipitation is 55 cm (22 inches). The mean annual temperature is 24° C (75° F).
Parent material: Alluvium from basic igneous rock sources including ash. ITopography!
Coastal plain overlain by alluvium. Plane slope; 1 percent slope; South aspect.
Midslope of alluvial fan. Elevation: 6.3 m (21 feet). Drainage: Well drained;
slow runoff; moderate permeability, Soil moisture: Moist,

Remarks: Textures are apparent field textures.

HORIZON DESCRIPTION

Apl 0 to 18 em (0-7 inches), dark reddish brown (5YR 3/2) silty clay, (5YR 3/3)
RSL No. dry; moderate fine and very fine granular structure; very hard, friable,

6561 sticky and plastic; common roots; strong effervescence with hydrogen peroxide;

mildly alkaline (pH 7.5); clear smooth boundary.

Ap2 18 to 35 em (7-14 inches), dark reddish brown (5YR 3/3) silty clay, (5YR 3/3)
RSL No. dry; weak and moderate fine and very fine subangular blocky structure; very
6562 hard, friable, sticky and plastic; common roots; moderate effervescence with

hydrogen peroxide; mildly alkaline (pH 7.5); clear smooth boundary.

Al3 35 to 53 cm (14-21 inches), dark reddish brown (5YR 3/3) silty clay, bands
RSL No., of dark reddish browm (5YR 2/2), reddish brown (5YR 4/4) dry; weak fine
6563 subangular blocky structure; hard, friable, sticky and plastic; common roots;

many pores; coatings in coarser pores, thin patchy coatings on some peds;
moderate effervescence with hydrogen peroxide; mildly alkaline (pH 7.6);
abrupt smooth boundary,

B21 53 to 70 e¢m (21-28 inches), dark reddish brown (5YR 3/3) silty clay, (5YR 3/4)
RSL No. dry; massive with some pockets of weak medium subangular blocky structure;
6564 very hard, firm, sticky and plastic; few roots; many pores; moderate efferves-

cence with hydrogen peroxide; mildly alkaline (pH 7.6); gradual wavy boundary.

B22 70 to 110 cm (28-44 inches), dark reddish brown (2.5YR 3/4) clay, reddish
RSL No. brown (2.5YR 4/3) dry; weak medium and coarse prismatic structure; very
6565 hard, firm, sticky and plastic; few roots; many pores; moderate effervescence

with hydrogen peroxide; mildly alkaline (pH 7.5); gradual wavy boundary.

B23 110 to 175 cm (44-70 inches), dark reddish brown (2.5YR 3/4) clay, weak red
RSL No. (2.5YR 4/2) dry; weak medium subangular blocky structure; hard, firm, sticky
6566 and plastic; few roots; many pores; common patchy cutans on peds; vertical

channels with coatings; moderate effervescence with hydrogen peroxide;
neutral (pH 7.3).
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SOIL SERIES _Makavell siltv clay losm  SOIL Nos,  S6eBe-2-2  |OCATION_Kauai County, Hewgdi
Lincoln Lab Nos. 17h02 - 1ThO6
Minsralogical Analysis —
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18-30 | Ap2  |22.9 | 4.2 BO.6 [25.2 (0492 (1422 [0.03 (0,19 [1.38 .43 [13.0 (100,3(16+2]|23.2 10, 631 2420
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B0O-150 | B23 [25.7| 5.0 [27.9 27.3 (0,10 [0.51 |tr. (0420 [0.37 D.31 (12,5 [ 99.9|17.7|25.3 12,781 TS
Extr. H ¢h 4
Al | 68in Extractoble bates 5810 | Sum fachin —capacty 10| Kl | popemmion PH
Depth | &) : slas | ot N ToC e ToCTe
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0-18 2.&'& W 2T 9 TeB | Ta2 0440 .10 [16.5 11.5 0.k 100¥ Sl 5%
18-30 1.35|0.18| 7 409 | 425 |0s40 (04 20 1040 T4 1.1 100+ b4 (5.7
2 | 0.59]c.20] 6 3,6 | 3.50.50 0,20 7.8 9.0 0.9 &7 Te0 641 |
3-90 | Q.37|0,08] S 3.9 4.2 1410 [0410 [ 9.3 9.5 1.0 93 T3 5. %
90.150 | 0+53(0.20| 3 3.7 | 4.2 2,20 [0.10 [10.2 11.8 1.3 a6 7.l 6.2
':?;J;mﬁrandmmﬂ?'. %f:gr? Atterberg limits Bulk dersity |Parti-|  Water content | Extensibility
Depth [~ Sq v ments cle 201
pu nd (gl.lsf- Clay >2"'""'fP|qmc LiquidPlastic 1/3 [Oven (Fiald [ yy.. V3| 15
(2-0.05)}0.002)lc.002)|PSL:0F [ Timia | timit | index| bar | dry |moist | 5ipy bor | bor |COLEf COLE
w—Pct, of 2mm,—w soil g/cc Pet. of whole sil | _ em/cm
0-18 tr. 1.09 [3.01 6.8 [ 2.k
18.-30 - 1.16 [3.07 35.1 | 2k.2
30,43 = 1.02 |3.11 35.3 | 997 L
63-90 - 1.22 [3.09 34.2 | 23.
90.150 - 1.23 (3.09 35.1 | 2k,

8/ 9.7 kg of orgaaic carbom per square Beter to & depth of 1 mewer,
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MAKAWELI SILTY CLAY LOAM
$62Ha-2-2

Location: Island of Kauai, Kauai County, Hawaiil; .6 km (.38 mile) southwest of McBryde
Sugar Mill. Sample site is located approximately 19,3 km (12 miles) southwest of
Lihue, Date of sampling: 1962.

Description by: J. M. Williams and D, E. Foote. (Collectors; J. M, Williams and D. E.
Foote,

Classification: Oxiec Haplustoll, fine, kaolinitic, isohyperthermic,

Vegetation: Irrigated sugarcane, Climate: Average annual precipitation is 88 cm
(35 inches). The mean annual temperature is 23,3° C (74° F), the mean January
temperature 21.7° C (71° F), and the mean July temperature 25.6° G (78° F). Parent
material: Weathered from residuum from basic igneous rock. Topography: Low
leeward slopes, slightly convex to west, 2 percent slope. Elevation: 48 m (160
feet). Drainage: Well drained; moderately rapid permeability; moderate runoff.
Soil moisture: Moist,

Remarks: Textures are apparent field textures, Paired sample number 562Ha-2-3.

HORTZON DESCRIPTION

Apl 0 to 18 em (0-7 inches), dusky red (lOR 3/2) silty clay loam, dark red
LSL No. (10R 3/6) dry; cloddy breaking to weak fine and medium and very fine

17402 granular structure; hard, friable, sticky, plastic; abundant very fine and

fine roots; many very fine and fine pores; many very fine black concretions;
moderately magnetic; numerous fragments of charcoal from burning cane;
violent effervescence with hydrogen peroxide; slightly acid (pH 6.1);. clear
smooth boundary.

Ap2 18 to 30 cm (7-12 inches), dusky red (10R 3/3) silty clay loam, material of
LSL No. (10R 3/2) mixed by tillage, dusky red (1OR 3/4) dry; weak medium and coarse
17403 subangular blocky structure; hard, friable, slightly sticky, slightly

plastic; abundant roots; common very fine and fine tubular pores; many
black concretions; moderately magnetic; strong effervescence with hydrogen
peroxide; slightly acid (pH 6.4); clear smooth boundary.

B21 30 to 63 cm (12-25 inches), dusky red (1OR 3/4) silt loam, red (10R 4/6)
L3L No. dry; weak coarse prismatic structure; slightly hard, very friable, slightly
17404 sticky, plastic; plentiful roots; many very fine and fine medium pores;

common black concretions; moderately magnetic; black manganese dioxide
staining along root channels; strong effervescence with hydrogen peroxide;
neutral (pH 7.0); clear smooth boundary.

B22 63 to 90 ¢m (25-36 inches), dusky red (1OR 3/4) silty clay loam, dark red
LSL No. (10R 3/6) dry; weak coarse prismatic breaking to weak fine medium and coarse
17405 subangular blocky structure with pockets of moderate very fine subangular

blocky structure; slightly hard, friable, slightly sticky, plastic; plentiful
roots; many very fine and fine and common medium pores; few black concretions;
patchy glazed surfaces on peds that appear like pressure surfaces; root
channels are lined with black manganese dioxide staining; moderately magnetic;
slight effervescence with hydrogen peroxide; neutral (pH 7.3); gradual wavy

boundary.
B23 90 to 150 em (36-60 inches), dusky red (1OR 3/3) silty clay loam, dark red
LSL No, (10R 3/6) dry; weak medium and fine subangular blocky with pockets of moderate
17406 medium subangular blocky structure; slightly hard, friable, slightly sticky,

plastic; few fine and medium roots that tend to be confined between ped
faces; many very fine and fine pores; few black manganese dioxide concretions;
common very fine weathered mineral particles that tend to impart a gritty
feel; few glazed coatings on ped surfaces that appear to be pressure faces;
several large stones in this horizon; slight effervescence with hydrogen
peroxide; neutral (pH 7.1),



SOIL FAMILY ___Oxiec Haplustoll, fine, kaolinitic, ischyperthermic

U.8, DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

SOIL SERIES __ Makaveli silty clay lomy  SOIL Nos. S62Ha-2-3
Lincoln Lab Nos. 1ThOT - 17l12

LOCATION __Kauai County, Hawaii

Mineralogical Analysis ]
- [Mont- Kao- . Amor Amor-{ Mag- Vol- .
E}:{.’v‘t)h Horizon :l::::e moril-| Micas| lin= G::“:‘ Bc::m' Gic;:rh phous phous |netite | Ana=lr ol aqnic | Feld=| Oli- (Pyrox-| Py-
|lonites ites ‘ 5,02 A]203 atc. tase glass spar | vine | ene | rite
- Parcent of Whole $Soil —
0-15 | Apl
15-25 | Ap2
25.46 | B
45-85 | B2l
85-105| Bz2
105.138] #og
Derth Total Chemical Analysis li?rxar;r‘_ac*ug-ea %gé?; o'sglul:leOH
e
(cm) $i0, | Ti0, |ALO4[Fe,04 MnO,| MgO | CaO|Na,yO| K,0 |P,05L.O. 1| Total | Fe F9203C:Ec;z3 Si0, | AL,
- Percent of Whole Soi - =
0-15 | Apl 1k.5[20.7
15-25 | Apz 14,2 |20.3
2645 | B 7 16.6 |23.7
45.85 | B21 1b.h [20.6
85-105 B22 14.1 |20.2
106030 BAq 13.% 19,0
1 Extr. | Cation exch.NH oac| KCI Base H
Beoth Mlu/ 6Bla Extractable bases 5Bla | §ym |acidihy| capacity ’L‘a extr. |__saturation P
ep s, oLl | et | 5C1 | 5C3 [ 8C1he [8CITe
N c 6N2a | 6020 | 6P20 | 6Q2a| ©of 5Ala extr. | Al
(em) (:z:::‘c r:;:o- N Rt vy s | Na | K |bases| 42w 0ne sum 50, | 6 10| Muor H,O | KCI
Pet, | Pct. - Meq./100 g. ¥ Percent 1:5 | U5
0.15 | 2.00 | 0.208 10| 8.1] 8.3[ 0.5| 0.4217.3 17.1 tr. 101 7.0 [6.0
15-25 | 1.76 |o.17] 10| 6.6 | 6.7 0.6 0.2[ 1h.1 16.2 0.2 87 6.8 |5.8
| 2545 | 0.80 |oas7 7| 38| 38]ok]| 0.1 8 0.6 0.5 16 7.0_|6.0
45.85 | 0.41 | 0.076 s 3.1 4.2]| 0.6 0.1 8.d 9.8 0.9 82 6.8 [6.0
85-105 0.33 3.6 | 4.2 0.8 0.1 8.7 10,4 1.0 8k 6.6 |5.7
l10s.138] 0,40 4,6 | s,b] 2,01 9.3 1. 12.5 0.8 8g 6,6 [s.8
Sié?q;[g::rm:mp)qéﬁ?h (%?:g“_e Atterberg limits Bulk density [Parti~| Water content [ Extensibility
Depth [Sond | Silt | Clay |mgnts - cle D7
{cm) " (0'.5- v >§"“"}Plustic‘uquid Plastic| 1/3 |Oven|Field | g4 V3 | 15 COLE
(2-0.05)|0.002)[.002)[ P Of| Timir | limit |index| Par | dry |moist| sity bar | bar [COLEf| COL
w—Pct, of 2mm.—= soil g/¢cc Pet, of whole soil | cm/em
" 0-15 - 1.29[2.99 32.023.1
15-25 - 1.24
i £5.LE - 1.20 [ 3.05 | 31.3 | 23.0
4585 - 1.27[3.08 29,1 23.2
85-105 - 1.38 | 3.07 28.3 | 23.9
105-138 - 1.37 [ 3.06 29. 2h.6

8/ 11.0 kg of organic carbon Der square Beter to a depth of ] meter.
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MAKAWELI SILTY CLAY LOAM
562Ha-2-3

Location: Island of Kauai, Kaual County, Hawali. McBryde Plantation field 2-A,
.64 km (.4 mile) southeast of junction of Highways 50 and 591. Approximately
20.9 km (13 miles) southwest of Lihue. Date of sampling: 1962.

Deseription by: J. M. Williams and D. E, Foote. Collectors: J, M. Williams and D. E.
Foote.

Classification: Oxic Haplustoll, fine, kaolinitic, isohyperthemmic.

Vegetation: Irrigated sugarcane. Climate: Average annual precipitation is 63 cm
(25 inches). The mean annual temperature is 23,39 C (74° F), the mean January
temperature 21.7° ¢ (71° F), and the mean July temperature 25.6° C (78° F). Parent
material: Weathered from residuum from igneous rock. ITopography: Low leeward
slopes, slightly convex to southwest, 4 percent slope, Elevation: 30 m (100 feet),
Drainage: Well drained; moderate permeability; moderate runoff. Soil moisture:
Moist,

Remarks: Textures are apparent fleld textures. Colors are for moist soil. Paired
gample number $62Ha-2-2,

HORIZON DESCRIPTION

Apl 0 to 15 cm (0-6 inches), dusky red (10R 3/3) silty clay loam, (10R 3/4) dry;
LSL No. cloddy breaking to weak fine and medium granular structure; sticky, plastic,
17407 friable; common to fine roots; many very fine and fine pores; many black

concretions; strong effervescence with hydrogen peroxide; moderately magnet-—
ic; abrupt smooth boundary.

Ap2 15 to 25 cm (6-10 inches), dusky red (1LOR 3/3) silty clay loam; weak medium
LSL No, and coarse subangular blocky structure; sticky, plastic, friable; common
17408 fine roots; many very fine and fine and few coarse pores; common very fine

black concretions; strong effervescence with hydrogen peroxide; moderately
magnetic; abrupt smooth boundary.

Bl 25 to 45 cm (10-18 inches), dusky red (lOR 3/4) silt loam; weak coarse
LSL No, prismatic structure; slightly sticky, plastic, very friable; common roots;
17409 many very fine and common coarse pores; common black concretions; moderate

effervescence with hydrogen peroxide; this horizon appears to decrease
markedly in bulk density from the horizon above; abrupt smooth boundary.

B21 45 to 85 cm (18-34 inches), dusky red (LOR 3/4) silty clay loam; weak coarse
LSL No. prismatic breaking to weak fine medium and coarse subangular blocky structure;
17410 sticky, plastic, friable; few roots; many very fine and fine pores; few

patchy cutans that appear like clay flows; common glazed surfaces that
appear like pressure faces; few black concretions; slight effervescence
with hydrogen peroxide; gradual wavy boundary.

B22 85 to 105 ecm (34-42 inches), dusky red (1OR 3/4) silty clay with patchy
LSL No. mottles of dark red (LOR 3/6); strong very fine subangular blocky structure;
17411 sticky, very plastic, friable; common very fine and fine pores; few roots;

continuous glazed coatings on ped surfaces, some appear like thick clay
flows, a majority, however, are probably pressure surfaces; few black con-
cretions; slight effervescence with hydrogen peroxide; few black manganese
stainings on ped surfaces; abrupt wavy boundary.

B23 105 to 138 cm (42-55 inches), dusky red (10R 3/4) silty clay with coarse
LSL No. mottles of dark red (lOR 3/6); strong very fine subangular and angular
17412 blocky structure; sticky, very plastic, friable; no roots; common very fine

and fine pores; numerous hard gritty lumps; continuous thick cutans on ped
surfaces that in main look like clay flows,



SOIL FAMILY ___Oxic Hanlustell. f 1intts s e CenSRAT o0 SovIcE
SOILSERIES __ Badn siltv clay  SOIL Nos, 8658a-b-17 LOCATION_Maui County, Baweii

Riverside Lab Nos. 65119 - 65124

Mineralogical Analysis
_Mont- [ CT- Amor-~| Amor-| Mag- Vol=
l?:g")h Horizon A',I‘L‘;e moril~|Micas| lin~ G:?bs Boe*:m G;”'h' phous |phous |netite | Ana= Cuortz cuc:ﬁc Feld-| Oli- |Pyrox-| Py-
P loniteq ites | % | ! te 810, [M)O4l opc, | fose glass | 3Por | vine | ‘ene | rire
s - Percent of Whole Soil - >
0-28 |Apl 15 | 50 1 15 10 5
28.U8 ‘[Ap2
U815 15 50 1 15 10 ]
75-103 | B21 15 50 1 15 10 5
103-133 |B22 15 50 1 15 15 5
33150 |BOY 15 50 1 1% 15 5
. Extractabl - 10.5MN NOH
Deoth Total Chemical Analysis i:;%" gc;° %ﬂé;e 5So|§balg
(em) 510, | TiO, |Al,05[Fe,04MnO,| MgO| CaO|Nu,O| K,0 [PyOL .01 Toral | Fe F9203C°Cl°3 510, | A%y
-+ — Parcent of Whole Soi =
0-28 [Ap1 28,9 %44 2648 21+0]1.38]L1.68]CeB5|Cal7]|1.16[0.66]13,8[100.8] 9.0 [12.3| 1 |[Ba90| VAT
2848 |Ap2 \ \ 9.1 £,
8.5 [BL 29,5| 4.5[/29.2(20.9(1,01/1.33|10,35/0.18[1.13[0.51(1}1.8100.h| 9.0(02.9 1 ,H%
T5-103 |B21 30.6] 4.4]29.3(21.8[0,33[1.16[C.19/0.08]|1.09[0.55[11.0[200,5] 9.6 [13.7 1.
103-133(Be2  [29.6] 6.1|28.7(21.8(0.31|1.20|¢.14|0.15|1.04|0.56| 10.8(100.5 9.0 (2.9 L1.79|9.04
133150 [BP3 25, 6] 446/28.6(23,1(0.27|1.13]/0.,16/0.09|0.97[0.66(11.3 .5 9.2]13.2 1 %93
Extr. |Cati ch J
Denth Ala | 6Bl Extroctoble bases 58la Sum Dc,i‘dri co'gzcei:y NH OAc fg:_ Bﬂl uﬁo“ pH
p . . F 5A1 + +++| 5C1| 5C3 | 8C1a [BCle
Organic| Nitro-| ¢/N | 6N20 | 602a | 6P2a | 6Q2af © H o extr. | A
fem) carbon | gen Co | Mg | Na | K |boses| SM2%hmjond sum | SO, |ggap[miane| | HpO | KCI
Pet, | Pct, n Meq./100 g + Percent 11 1:1
028 | 1.85 | 9s20] 9 |22.,2| 2:6|0.3C]|0460] 25 7 207 - 100+ | .55
2848 | 1.63 |09 | 9 19.5| 2. 0.3 (0.3 |22.3 19.8 - 1D0+ 7.5 |6
4875 (0,70 _|0.11] & |10.9] 2,110,30/0,20]13,9% 13,2 - 100+ Toh |6
75-103( 0.21 Te4| 1.8|0430(0.20| 9.7 10.06 0ed | 9T w1 [®e¥
103-133( 0.12 8.5| 2.2|0.40(0,20]|11.3 1.2 0.6 100+ Te2 |6.0
33=150| 0 .28 7.7| 2.6|0.%0{0,20]/10.9 _|11.0 ' 0.8 99 Tel [6.8
S'ﬁ?;nlgﬁrm::m';qaxde C‘:?:;e Atterberg limits Bulk density Parti- Water content | Extensibility
Depth San Cl ments N cle AD1
o) (8”5"_ ay 51 fleﬁc LiquidPlostic 1/3 |Oven F|e.ld den— :{2 1/3 15
(2-0.05)|0. 602)lt.002) |7 PC ? Timit | limit | index| Por | dry |moist sity | ajad bar | bar [COLEf| COLE
" |=—Pct, of 2Zmm.— scn Pet, | Pet. | Pet. g/ce Pet. of whole soil cm/cm
0-28 3.0]33,6|63.4 24 [56 |22 1.12 [2.9% 32.5 | 27.3
28.48 1 1.33 [1.55 (1.20 |2.96 | 3u.9 |32.9 | 28.3[0.051(0.051
BA7s | 2.1 (2841 6 1.6 |5.08 .7 | 26,
10 0. 7|19. 8 [79. 5 32 |53 |21 - 1.25 [3.00 30.3 | 25.3
1;3..13% 0.7|21.2(78.1 1.46 (1.52 3.00 | 29.7 |28.8 | 2k.9(0.012(0.012
133.150] 0.7 [23.1 [76.2 32 le0 |28 1.%0 [1.51 3.00 | 30.8 [29.7 | 25.4/0.025|0.025

af lo.Cuofmiemmmummrh;Moflnm.
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PAIA STLTY CLAY
8§65Ha -4 -17

Location: Island of Maui, Maui County, Hawaii; Paia Quadrangle - 20°55'10" north
latitude and 156921'10" west longitude; 5 m (15 feat) north of uppar Hamakuapoko
Road and 360 m (1,200 feet)west of Maui High School in field 101 of Hawaiian
Commercial and Sugar Company plantation, 2.6 km (1.6 miles) northeast of Paia.

Date of sampling: April 12, 1965.
criptd ¥. G. Stephens and L, D, Giese. Collectors: K. Flach, L. Swindalas,

Description b¥:
T Eicaa, . Stephens, and G. Yamamoto.

Clagsification: Oxic Haplustoll, fine, kaolinitic, isohyperthermic.

Vegetation: Cultivated - sugarcane (Saccharum officinarum), natural vegetation
is 1lima (Sida fallax walpers), kiawe (Prosopis chilensis), lantana (Lantana
camara), natal redtop (Tricholaena repena), uhaloa (Waltheria indica), and
yellow foxtail (Setaria geniculata). Climate: Average annual precipitation
ranges from 63 to 100 cm (25 to 40 inches). Mean annual temperature is about
23° ¢ (73° F), mean January temperature is 22° C (73° F), and mean July
temperature is 24° ¢ (75o F). Parent material: Andesite. Topography:
Toe of interfluves that are convex } 4 percent slope gradient. Elevation: 87 m
(290 feet). Drainage: Well drained; permeability is moderate; runoff is medium,
Soll moisture: Moist.

Remarks: Textures are apparent field textures., Sample number of paired profile is
865Ha-4-18.

HORIZON DESCRIPTION

Apl 0 to 28 cm (0-11 inches), dark reddish brown (5YR 3/2) silty clay, (5YR 3/3)
RSL No, dry; weak fine granular structure; hard, friable, sticky, plastic; many fine
65119 roots; many fine pores; many 1/4 to 2 mm fragments of coral; few fine black

concretions; violent effervescence with hydrogen peroxide; mildly alkaline
(pH 7.6); gradual wavy boundary.

Ap2 28 to 48 cm (11-19 inches), dark reddish brown (5YR 3/2) clay, (5YR 3/3) dry;
RSL No, weak fine subangular blocky structure; hard, firm, very sticky, very plastic;
65120 many roots; many fine and very fine pores; many 1/4 to 2 mm fragments of

coral; few fine black concretions; violent effervescence with hydrogen
peroxide; mildly alkaline (pH 7.5); clear smooth boundary.

Bl 48 to 75 em (19-30 inches), dark reddish brown (5YR 3/3) clay, (5YR 3/4) dry;
RSL No. moderate fine subangular blocky structure; hard, firm, sticky, plastic; many
65121 roots that tend to follow lower boundary; many fine and very fine pores;

few to common fine black stains; dusky red and black stains effervesce
violently with hydrogen peroxide, dark reddish brown stains effervesce
slightly with hydrogen peroxide; mildly alkaline (pH 7.5); clear smooth

boundary.
B21 75 to 103 cm (30-41 inches), dark reddish brown (S5YR 3/2) elay, (5YR 3/3)
RSL No. dry; moderate fine angular and subangular blocky structure; hard, friable
65122 when removed, sticky, plastic; compact in place; few fine roots at top,

none at hottom; many fine pores; continuous pressure faces on peds; common
sand-slze particles that are resistant to crushing; few to common black
stains; slight effervescence with hydrogen peroxide in matrix, violent
effervescence on black stains; mildly alkaline (pH 7.4); clear smooth

boundary.
B22 103 to 133 cm (41-53 inches), dark reddish brown (5YR 3/3) clay, (5YR 3/4)
RSL No. dry; moderate fine angular and subangular blocky structure; hard, frisble
65123 when removed, sticky, plastic; many fine pores; continuous pressure faces on

peds; 30 to 40 percent of matrix contains black stains that effervesce
violently with hydrogen peroxide; mildly alkaline (pH 7.5); gradual wavy
boundary.

B23 133 to 150 cm (53-60 inches), dark reddish brown (5YR 3/3) clay, (5YR 3/4)
RSL No. dry; moderate fine angular and subangular blocky structure; hard, friable
65124 when removed, sticky, plastic; many fine pores; mildly alkaline (pH 7.6),



SOIL FAMILY Oxic Haplustoll, fine, kaolinitic, isohyperthemmic o 3575“%”41.:3243’3'?&%3‘.‘82

SOIL SERIES Pais silty clay SOIL Nos. _$6508-4~18 LOCATION Maui Countv. Hawaii
Riveraide Lab Nos. 65125 - 65130

| _ Mineralogical Analysis B |
_ Mont- Kao= |~:ibed Amor-| Amor-| Mag- Vol -
l.'.zg';::‘f)h Horizon A‘,{L?m moril-|Micas| lin= blt:” Br.;e'hm G-c;:fh- phous phous |netite | Ana= Quartz coc:\ic Feld-| Oli- |Pyrox- Py-
P lonites| ites | ' el 510, A0 etc. fose glass | Par | vine | ‘ene | rife
) e Percent of Whole Soil =
0= 23] Apl
23- 63| Ap2
63- 98| B21
98-148| B22
148-175| B3
1175-188| €
- Total Chemica! Analysi _ Extractable [Corb-[0.5N NaOH
Depth ofa] whemien’ AnaTyen iron _6C2a | Snate | “Soluble
(cm) SI0, | TiO, [Al,04fFe,04MnO,| MgO | CaO|Na,O| Ky0 | P05 L.O. 1 Total | Fe [Fe, 0403 5i0, | ALQ,
. 4E1b
Percent of Whole Soi : -
0- 23 Apl ' SA&] 7.7 | 18
23- 63| Ap2 6,3 9.0 12
|63- 98, B2l 7.8 |11.2 | ex, _
98-148| B22 8.1[11.6
148-175 B3 7.3(10.4
1 = c 6.8 9.7
i ) Extr. [ Cotion exch =
Beoth 6Ala | 6Bla Extractable bases 5810 | Sum [acidin| ~ capocity Ngioe: :&1 Pﬁfnon pH
ep a/ ’ | 5C1| 5C3 | 8C1a [8C1c
sani 6N2a | 6020 | 6P2a | 6Q2a| of 5Ala axtr. | Af a
fem) cz;?'ubgc ':::‘:0' N Co | Mg | Na | K |bases 6Hza nHgoac| Sum | SOy |oG1p|NHaoAe H O | KCI
Pet Pt ~ Meq./100 g.= Percant i1 | 11
o0- 23 1.31 Jo.117 11 [ 26.1 ] 4.9 0.6 1.7]33.3 13.67 T L.0 TO0F B (7.7
23- 63 1,30 | 0,131 10 | 20.1 | 4.7 | 0.5 | 0.3 |25.6 15.6 0.3 100+ 7.8 |7.2
lo. 1680 9 [14.5| 3.6| 1.9| 0.4 [20.4 17.4 0.3 100+ 7.4 |6.8
0,081 8 8,3 ( 2.7| 2.0 0.7 [13.7 13.1 0.4 100+ 7.2 6.7
0,03 9 6.2 | 2.5 2.5| 3.4 |14.6 14.6 0.7 100 7.0 |[6.4
5,50 2.3| 3.9]| 0,3 (12,0 15.8 1 0.7 76 6.8 |6.0
Siﬁ&;@ﬁﬁm‘mgqéx‘ile Cfg:grs_e Atterberg limits Bulk density | Posti- Water content | Extensibility
S i cle
Depth | Sand [ Silt TClay (2800 | . |1 coiaPlastic] 1/3 |Oven |Field | gon- 173 | 15 £D)
{em) 0.5- r fl"'lclsm: Liquid Plastic A den
(2-0.05){0.002)|€.002) 25| Timit | timit [index| bar | dry [moist| siry bar | bor |COLEf| COLE|
Pct. of —ae| s0il g/cc Pet. of whole soil | cm/cm
0~ 23 1.30 [ Z,92 T3 T1I7.8
23- 43 1,24 (2,93 25.0 | 20,1
_63. 94, 1.19 [ 2.92 27,8 | 22.1 o
" 98-148] .97 9.3 [ I3.%
148-175 3.03 32,2 | 26,1
178 _ 3.0 31.3 | 25.8

a/ 19,1 kg of organic carbon per square meter to & depth of 1 meter,
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PATA STLTY CLAY

S65Ha-4-18

Location: Island of Maui, Maui County, Hawaii. Paia Quadrangle - 20°53'40" north
latitude and 156°21'50" west longitude. A pit located 15 m (50 feet) south of
Kaheka Road and 90 m (300 feet) southeast of Sunny Side and Kaheka Road intersection
in field 205 of Hawalian Commercial and Sugar Company plantation about 2.1 km (1.3
miles) southeast of Paia. April 12, 1965.

F. G. Stephens and L. D. Giese. Collectors: K. Flach, L. Swindale,
L. Glese, F. Stephens, and G. Yamamoto.

Classification: Oxic Haplustoll, fine, kaolinitic, isohyperthermic.

Vegetation: Cultivated sugarcane (Saccharum officinarum), natural vegetation is
11ima (Sida fallax walpers), kiawe (Prosopis chilensis), lantana (Lantana camara),
natal redtop (Tricholaena repens), uhaloa (Waltheria indica), and yellow foxtail
(Setaria geniculata). Climate: Average annual precipitation 1z 80 cm (32 inches).
Mean annual temperature is 23° C (73° F). Parent material: Andesite. Topography:
Toe of interfluve that is convex; 4 percent slope gradient. Elevation: 123 m
(410 feet). Drainage: Well drained; permeability is moderate; runoff is medium.
Soil moisture: Moist,

Remarks: Textures are apparent field textures, Sample number of paired profile is
865Ha-4~17, Colors are for moist soil.

HORIZON DESCRIPTION

Apl 0 to 23 em (0-9 inches), dark reddish brown (5YR 3/2) silty clay; cloddy

RSL No. breaking to weak fine granular structure; hard, friable, sticky and plastic;

65125 many fine roots; many pores; many coral fragments (1/4 to 2 mm); violently
effervescent with hydrogen peroxide; gradual smooth boundary,

Ap2 23 to 63 cm (9-25 inches), dark reddish brown (5YR 3/2) clay; massive breaking

RSL No. to medium fine granular structure; hard, friable, very sticky and very plastic;

65126 many roots; many pores; many coral fragments (1/4 to 2 mm); manywormholes

coated with gelatinous material; 3 to 5 percent gravel; common black stains;
violently effervescent with hydrogen peroxide; clear smooth boundary,

B21 63 to 98 cm (25-39 inches), dark reddish brown (5YR 3/3) clay; weak fine
RSL No. subangular blocky with pockets of moderate fine subangular blocky structure;
65127 hard, friable when removed, sticky and plastic; many fine and medium roots;

many pores; few wormholes; few coral fragments (1/4 to 2 mm); 3 to 5 percent
gravel; strongly effervescence with hydrogen peroxide; clear wavy boundary.

B22 98 to 148 cm (39-39 inches), dark reddish brown (5YR 3/3) silty clay; weak
RSL No. fine subangular blocky structure; hard, friable, sticky and plastic; common
65128 fine roots; many pores; common wormholes; wormholes and pores are coated

with gelatinous material; gradual wavy boundary.

B3 148 to 175 em (59-70 inches), dark brown (LOYR 3/3) silty clay; weak medium
RSL No. prismatic breaking to moderate fine subangular blocky structure; hard,
65129 friable, sticky and plastic; few coarse roots; many pores coated with gelati-

nous glaze; almost coutinuous stressed cutans; many hard earthy lumps; gradual
wavy boundary,

C 175 to 188 cm (70-75 inches), dark brown (lOYR 3/3) silty clay; moderate fine
RSL No. subangular blocky structure; hard, friable, sticky and plastic; many pores;
65130 patchy stressed cutans; weakly smeary.



U5, THEN'
SOIL FAMILY . Torrertis Esslustsll, ¢ oL CONGERVAT| N SERYICE

SOIL SERIES ..__Pamos slltv clay  SOIL Nos._ 863Ha-5-5 LOCATION __Maui County, Hawaii
Ligeoln Lab Nos. 18808 - 18815

Mineralogical Analysis

Depth Allo- Mont- Koo Gibe-{aoshm| Gooth] 4me. oy |omcss Vol
Harizon moril-|Micas | lin= . Goethdohous |phous [natite | Ana- jc|Feld-| Oli= |Pyrox- Py
(cm) phonet:n“” ireg | o | Mo | it 510 10" | tase Quartz Soiase| spar | vine Xene | rire
- Percent of Whole Seil L
1..5-(1).& Ao
O Al ] 60 2 15
18738 | Bt s lso |2 20 ol I
38-58 | B21 5 a0 1 20 10 5 ix
5880 | B21 : '
80.100| mop 5 50 2 20 10 -] 1X
LOD-125 B23 2 A 2 5 5 X
L25-155( B23
Total . Extractable [Carb-[0.5M NaOH
bepth otal Chemical Analysis T ron _6C2g |Snate Soluble
(cm) $i0, | 110, |A1,04Fe,0, MnO,| MgO| CaO|Na,O| K,0 |P,O5 k. 0.1 Toral | Feo [e,0,(CC%3| 510, | A0,
- Percent of Whole Soi -
L2 50 Ao

0-18 | A1 29.8| 4.4 (25.8(22.32(0.81]0.70]/0.240.17|0.99 [0, 41(15.5
18.38 | B1 30eh| 404/27.6)22,2(0.61/0.80/0,04[0.17/0,33]0.33(13,3
38-58 | B21L 30.7T| 4.8[2T7.1 22.{0.49 0,54 [0.04[0.14[0.28]0,31[12.7

gg-eo b 0.6 4, 8 51 23,
=100 | RO [ 1275 [23.2 [0a34 0. 2r. [n_yaln el 12.7
L00-125 | B23 . 092742 123.310.48 (0, 59¢r, [0.14]0.21 o.f;\lz.s
L25-155 | B23 ' '
Extr. | Cation exch .y Ba:
Depth 4Ala | 4B1b Extractoble bastes 58la | g,m acidity] capacity H QA fxc’: o ”ﬁon pH
(em) |Orgdnic |Nitre-| C/N | 61N2a | 6020 | 6P2a | 6Q2a of 6H2a| 5A M extr. [aft| €1 5C3 [BCla [8CTc
carbon n Co | Mg | Na [ K [bases TN 0ad Sum | SO, |4 1D[Muone H,0 | KCI
PE;,; g:'. —— Meg. 100 g, Percent 1:5 1:5
1250 | 16.2 [0.95[17
0-18 | 2+29(0.25| 9 11.5| 5.2|0.,20|1., 60|18, 5 21.8 0.1 85 6.9 |5.9
1838 | _1.06(0.13( 8 7.8 | 4.1(0.20(1,20(13,3 1643 0.4 82, Al |S
3858 | 0.65|0. 09| 7 5.7 3.7[0.30(0.70[10.9 14.6 2.0 s 4 2
58.80 | o.89|0.0T| T s.h | k2|0 (0.3 |10.2 13.9 5.5 |¢r. [ T3 3. T
80.100] 0.48 4,9| 5,1/0,40(0,20(10.6 1640 1028 .| 66 4.7 | 2.9
100-125( 0.28 3.3] 4.8[0.50][0.20] 8.8 16.7 9’.! 1.3 | 33 ‘,2 S J
125-155 0.28 3.2| 6.0(1.0 (0.2 |10.8 6.9 19|12 | 10 b6 | 3T
- Stze class and parlicle|Coariel  Atterberg limits Bulk dorsity _[Parti-|_Water content | Extemsiilit
P Sand H Cloy |ments - cle 3 01
P " (g'.IS'- ay >2'mmfP|°sﬁc LiquidPlostic 1/3 [Oven |Field | 4q,_ ﬁ /3 | 15
(2-0.05)(0.002) c.002) [P 4| Timit | Vimit |index| bar | dry |moist | sity | gag [ bor | bar |COLEf COLE
~—Pct, of 2mm.—w= soil 9/ cc Pet, of whole soil cm/cm
.25 .0
0-18 0.95 | 2.8¢9 370 | 29.7
18-38 1.01 | 2.93] 33:.0 30.2
38.58 1.0 | 2.97 & 29.9
58-80 4821 1.38 iil 2.96| 3.1 | 35.0 gg.s 0.0M (0.0
80-100 - 2.95 » .3
100-125 o Ll 2.97 %5“28.2
5-155 1.3 | 2.96 33.8| 29.3

5/ 9.8 kg of erganic cAriOR P4T Equars meter e a depih of 1 mater.



PAMOA SILTY CLAY
563Ha~5-5

Location: Island of Molokai, Maui County, Hawaii, Approximately 4,8 km (3 miles) east
of Maunaloa in Molokai Ranch land, From the intersection of Highway 46 and Ilio Point
Road go south past the FAA Omnirange station to gate which 18 1.7 km (1.1 miles)
south of the highway. The site is .8 km (0.5 mile) south of the gate. Date of
sampling: May 15, 1963.

Description by: S. Nakamura. Collectors: J. DeMent, R. Malmgren, J. Linebaugh, and
S, Nakamura.

Classification: Torrertic Haplustoll, very fine, kaolinitic, isohyperthermic.
Vegetation: Pitted beardgrass (Andropogon pertusus), lantana (Lantana camara), Japanese
tea (Cassia leschenaultiana), joee (Stachytarpheta cayannensis), ilima (§ida spp.),

and fuzzy top (Andropogon barbinodis). Climate: Average annual precipitation is

50 to 75 em (20-30 inches), most of which falls from November to April. The mean R
January temperature is 21,1° € (70° F), and the mean July temperature is 25° C (77° F).
Parent material: 0id alluvium. Topography: Intermediate slopes. Slope 3 percent to
the southeast., Elevation: 360 m (1,200 feet). Drainage: Well drained. Permeability
is moderate to 100 em (40 inches), slow below 100 cm (40 inches). Runoff is slow to
medium. 3S0il moisture: Profile was moist when sampled, '

Remarks: Textures are apparent field textures. During periods of heavy rain, there is
some seepage over the B23 horizon. Some vertical tubular holes that are a:few inches
to 1.50 m (5 feet) in diameter and up to 3 m(l0 feet) deep may be found throughout
this soil. Because of thickness, the B2l and B23 horizons were split in sawmpling.
Paired sample number 563Ha-5-6. The soil has cracks as much as 5 em (2 inches) and
extend to a depth of 150 cm,

HORIZON DESCRIPTION

Ao 1.25 to 0 em (%-0 inch), dark brown (7.5YR 3/2) layer of slightly decayed

LSL No. plant material consisting mainly of grasses.

18808

Al 0 to 18 cm (0-7 inches), dark reddish brown (5YR 3/3 moist and dry, 3/3,5 when
LSL No. ¢rushed moist) silty clay; moderate very fine, fine and medium subangular
18809 blocky structure; moderate medium and coarse platy structure in upper 2.7 cm

(1% inches); hard, friable, sticky and plastic; many roots; many manganese
concretions; violent effervescence with hydrogen peroxide; few thin patchy
pressure cutans; neutral (pH 6.6): gradual wavy boundary.

Bl 18 to 38 cm (7-15 inches), dark reddish brown (5YR 3/4 moist and dry) clay;
LSL No. moderate very fine and fine subangular blocky structure with pockets of loose
18810 very fine subangular blocky structure; slightly hard, friable, very sticky

and very plastic; many roots; many very fine and fine tubular pores; many
manganese concretions; strong effervescence with hydrogen peroxide; few
thin patchy pressure cutans; neutral (pH 6.6); clear wavy boundary.

B21 38 to 80 cm (15-32 inches), dark reddish brown (5YR 3/4 moist and dry) silty
LSL Nos. clay; moderate very fine, fine and medium subangular blocky structure; hard,
18811 & friable, sticky and plastic; many roots; many very fine and common fine
18812 tubular pores; common organic stains in root channels; many thin patchy

pressure cutans; strong effervescence with hydrogen peroxide; firm in place;
slightly acid (pH 6.1); clear wavy boundary.

B22 80 to 100 cm (32-40 inches), dark reddish brown (5YR 3/4 moigt and dry) clay;
LSL No. strong very fine and fine angular and subangular blocky structure; hard,
18813 friable, sticky and plastic; many roots; many very fine and common fine

tubular pores; continuous pressure cutang; firm in place; common organic
staina In root channels; strong effervescence with hydrogen peroxide;
strongly acid (pH 5.1); gradual wavy boundary.

B23 100 to 155 cm (40-62 inches), dark reddish brown (5YR 3/4 moist and dry)

L8L Nos. ¢lay; moderate coarse subangular blocky structure breaking into moderate
18814 & and strong very fine and fine angular and subangular blocky structure; hard,
18815 friable, very sticky and very plastic; many roots; many very fine tubular

pores; continuous thick pressure cutans; many manganese stains; strong
effervescence with hydrogen peroxide; few fine distinct dark brown (7.5YR
4/2) wottles along some major root channels; very strongly acid (pH 4.8).



SOIL FAMILY artic Haplustol initic. isohw s S011 CONSERVATIon SERVICE
SOIL SERIES __Pamoa silty clay __ SOIL Nos. __$63Ha+5.6 —_ LOCATION __Maui Countv. Hawaif
Lincoln Lab Nos. 18816 - 18821
Mineralogical Analysis
- - -| Amor+| Mag- i
Depth |, [Allo-[Mont= | |Kao~ Ginpg lpoghml Gaeth] M a9 Vol-
(cm) |Horizon| un l'l'lDl"Il" Micas| lin= [, " b phous |phous |netite | Ano- } ic|Feld=] Oli- |Pyrox-| Py-
) phane lonites ites ite ite ite 5;02 AI203 otc. tase Quartz c;{:;: spar | vine yene rite
- —Percent of Whole $oil o
0-20( Al
20-35| B)
35-65| B21
65-103 B22 -
103-130{ B23
JBO-;SB B23
Total Chemical Analysi Extractable |Garb- [0.5N NaOR
Depth emical Analysts iron _6Cla |Snate | “Soluble
(em $i0, | TiO, [Al,O,[Fe, 0, MnO,| MgO CoCOyl 55
) 2 5 [AlyO4[Fe, 04 MO, Mg CaQ Nu20 KZO P205 L.O.1,|Total | Fe FGZOS 6E]b3 5|O2 Al203
R - Percent of Whole Soi = -
- 11.3 | 16.2
2035 Bl 11,7 16.7
35-65 | B2l _ 12.1 | 17.3
65-103| B22 11,7 16.7
103-130( B23 11,7 16.7
130-158| B23 11.7 | 16.7
85-95 " :
11.7 | 16.7
. | Cati j
Deoth 6A|la 4Bla Extractoble bases 5Bla Sum ns:’i‘ctirity “crcll;:cei;‘?h ?I?QOAC E’Sl sctB:';etion pH
@ a I B H
(c:) Organic | Nitro] €/N | 6N2a| 6020 | 6P20 [6Q2a| of | 1 |5ATa extr. | AfHH| 5C1 [ 5C3[8CIa [8CIe
Ca | M N K |ba nn,0ad] § SO NH,OAG H,O | KCI
cgrbon gen _ g a a5 4 um 4 |6G 1D [N 2
ct. | Pet, [~ Meq./100 g, P t 1:5 1:5
0-20 | 1.83 |0.205 9 | 9.9 | 5.0 | 0.4 | 1.8 [17.1 19.% 0.1 87'Eman 6.6 | 5.4
20-35 1,25 |0.140 9 8.0 | 4.0 0.4 1.2 [13.6 16.0 0.2 85 6,9 Be7
35-65 | 0.74 0,094 8 | 7.6 | 4,0 | 0.4 | 0.9 |12,9 13.8 0.5 93 7.3 | 6.1
65-103| 0.37 0.072 5 6.3 3.5 | 0.5 | 0.4 |10.7 12,8 4,0 84 5.8 5.0
103-130( 0,32 5.4 | 4,4 | 0,9 0,2 |10,9 13.2 4.2 | 0,1 | 82 5.2 | 4.5
130-158| 0,36 4.9 5.7 1.3 0.1 12,0 | 14,0 2.8 0.1 | 86 5.5 | 4.7
85-95 | 0.53
Deoth s'é?afnlgf;rm:mgqﬂ?z Cf.:::grs_e Atterberg limits Bulk density Parlri- Water content | Extensibility
op Sand | Sift | Clay |ments X cle 4
i 05| 'Y 1350 biasiclLiquidPlastic] 1/3 |Oven Field | g t §3 | 1/3 | 15 D]
(2-0.05){0.002)1&.002)[B5F-0f | Timit | limit | index| Bar | dry |moist | Gty | g1oq | bor | bar |COLEf| COLE
] w—Pct, of 2mm.—w| soil _ g/cc Pet. of whole soil [ cm/em
zg-gg - i.g; 2,90 33,5 27.4
- . 2.92 33,3| 27.3
35-65 - 1,27 |1,39 [1.16 |2.95 [33.7 | 17.1] 26.7/0.03 [0.03
65-103 - 1.24 |2,97 30.9| 26.4
103-130 - 1.24 [2.99 30.6| 26,6
130-158 I 1.30 |[2.97 31.5| 27.5%
85-95 -

a/ 10.1 kg of orgenic carbon per square meter to a depth

of 1 mater.
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PAMOA SILTY CLAY
563Ha -5-6

Location: Island of Molokail, Maul County, Hawail. Approximately 5.6 km (3% miles) east
of Maunaloa on Molokai Ranch land. From intersection of Highway 46 and Ilio Point
Road go south .97 km (0.6 mile) to gate, then .97 km (0.6 mile) through grove of
trees to old corral. The site is 1.45 km (0,9 mile) south southwest of old corral.
Date of sampling: May 15, 1963,

Description by: 8. Nakamura, Collectors: .J. DeMent, R. Malmgren, J. Linebaugh, and
S. Nakamura.

Classification: Torrertic Haplustoll, very fine, kaolinitic, isohyperthermic,

Vegetation: Fuzzy top (Andropogon barbinodis), Japanese tea (Cassia leschenaultiana),
pitted beardgrass (Andropogon pertusus), ilims (Sida spp.), and joee (Stachytarpheta
cayennensis). Climate: Average annual rainfall is 50 to 75 em (20-30 inches), most
of which falls from November to April. The mean January temperature is 21.1° C
(70° F) and the mean July temperature 25° C (779 F), Parent material: 01d alluvium.
Topography: Intermediate slopes. Slope 9 percent to southeast, Elevation: 322 m
(1,075 feet). Drainage: Well drained. Permeability moderate to 103 c¢m (41 inches)
and slow below 103 cm (41 inches). Runoff slow to medium. Soil moisture: Profile
was moist when sampled.

Remarks: Textures are apparent field textures. During periods of heavy rain, there is
some seepage over the B23 horizon. Some vertical holes which are a few inches to
1.50 m (5 feet) in diameter and up to 3 m (10 feet) deep may be found throughout the
s0ll. Because of the thickness, the B23 horizon was split for sampling. Material
from the vertical holes was sampled at the 85 to 95 em (34-38 inch) depth for
carbonate -nitrogen and magnesium analysis. Paired sample number S563Ha-5-5. The goil
has cracks as much ag 5 cm (2 incheg) and extend to a depth of 150 cm,

HORIZON DESCRIPTION

Al 0 to 20 em (0~8 inches), dark reddish brown (5YR 3/3 moist and dry) silty
LSL No. clay; weak fine and medium subangular blocky structure with some weak very
18816 fine granular structure; upper 2.7 cm (l% inches) has some moderate medium

and coarse platy structure; hard, friable, sticky and plastic; many roots;
common very fine tubular pores; violent effervescence with hydrogen peroxide;
neutral (pH 6,7); gradual smooth boundary.

Bl 20 to 35 cm (8-14 inches), dark reddish brown (5YR 3/3 moist and dry) clay;
LSL No. weak to moderate very fine subangular blocky structure; hard, friable,
18817 very sticky and very plastic; many roots; many very fine tubular pores; many

very fine manganese concretions; violent effervescence with hydrogen perox-
ide; few thin patchy pressure cutans; neutral (pH 6.7); clear wavy boundary.

B21 35 to 65 cm (14-26 inches), dark reddish brown (5YR 3/3 moist and dry) clay;
LSL No. moderate very fine subangular blocky structure; hard, friable, very sticky
18818 and very plastic; many roots; many very fine tubular pores; common pressure

cutans; many very fine manganese concretions; violent effervescence with
hydrogen peroxide; neutral (pH 6.6); clear wavy boundary.

B22 65 to 103 cm (26-41 inches), dark reddish brown (5YR 3/4 moist and dry)
LSL No. clay; moderate very fine subangular blocky structure; hard, friable, sticky
18819 and plastic; many roots; many very fine and common fine tubular pores;

common pressure cutans; common organic stains in root channels; many
manganese concretions; strong effervescence with hydrogen peroxide; slightly
acid (pH 6.1); gradual wavy boundary.

B23 103 to 158 cm (41-63 inches), dark reddish brown (5YR 3/4 moist and dry)

LSL No. clay, reddish brown (5YR 4/4) when crushed dry; moderate coarse subangular
18820 & blocky structure breaking into moderate to strong very fine and fine angular
18821 and subangular blocky structure; hard, friable, very sticky and very

plastic; many roots; many very fine tubular pores; many pressure cutans;
continuous thick pressure cutans; many manganese stains in pores; strong
effervescence with hydrogen peroxide; medium acid (pH 5.9).



.5, DEPA
SOIL FAMILY __ Torroxie Haslus fine, itic, iw rute e aE AT [N TURE

SOIL SERIES Keahua silty clay SOIL Nos., __S5888-5.1 — LOCATION _Mesui County, Hawaii
Beltsville Lab Nos. 59560 = 59566
B Minerological Analysis ]
- A Amor-| Amor-| Mag- ThA2
Depth | . |afllez Mont={  |KabHLi Lo o] Goath] AT 9 Vol-
Hotizon moril=|Micas| lin= |, " * phous [Phous |netite | Ana-~ "2 ic|Feld=| Oli- [Pyrox-{ Py=
(em) phane lonites ites ite ite ite 5;02 A|203J ate. tase Qua c;:: spor | vine | ene | rite
Percent of Whole Soil -
0-18 | Apl
18-30 | A 1X X ho - -
b3 ngf X X | ko - -
43.80 | B22 1X X~ [ %0 - -
80.133| B23 X X 35 - -
133.160 | Bob X X 35 - -
160-180 | B2S V3 X130 - -
: . Extractable [Garb- |0.5N NeOH
Depth Total Chemical Analysis fron . 6 °“3§° Solukle
C
(cm) $I0; | IO, |Al,05lFe 04 MnO,| MgO | CaO|Na O K,O [P0, |L. 0.1/ Total | Fe ‘Fezoa ;Eclzg S10, | A0,
Percent of Whele Soi -
0-18 | Apl 30.52| b.94[27.76(25.70| 0.h40 11.48(100.8] 11,9 | 11.9
18-30 | Ap2  |29.66| 5.28|28.64(26.32( 0.16 10.78(100.8( 13.0 | 18.6
30-43 | B21 30.76| L.78 2§’£ 2h, 30 o.;_g 11.701100.3) 12,7 | 18.2
43.80 | Be2 26.96| 5.44|27.54(27.20] O, 10.19[100.9( 13.5 [ 19.3
80-133| B23 |29.68| 5.52(27.92(26.96| 0.2k 10.43(100.8| 13.8 | 19.7
L33-160! Bpk [28.92| 5.76|28.88|25.92| 0,12 1, .1113.9 | 19.9
n6o-180( B2s [29.68| 5.76(30.56(24.80| 0.08 11.96[102.8[ 12,2 | 1I7.h
Alo Extractable bases 581a | Sum ety —capact "4 KS! | onom; pH
- [ } N —L%'
D(:,:;h orgq%{c C/N |6IN2a | 602p 6P2a | 6Q2a| of 6HZe 5A1a’| SA3a| extr. [ A 5C1| 5C3|8Cla [8Cle
<arbon Ca | Mg | Na | K |bases MHOAc Sum | SO, | 4G 1|0 | Sum | HpO KCl
Pet. b Meq./100 g. | Parcent 111 12
0-18 | 0.93 g k6] 3.2] 0.,5] 2.1 10, [11.3 21.7 %8 | 6.3 | 6.0
18.30 | 0. 5 [5.21 | 3.3| o.4] 0.8 9.6/ 9.2 18,8 51 | 6.6 | 6.3
30-43 | 0.7k 5 |47 [30]0b4]1,1]9.2 |11,1 20,2 | W [ 6,1 | 5.7 [
L3180 | 0.3 L 4.8 ] 5.5 0.k | 0.8 (31, 7.5 18,8 £) | 0.9 | 6.9
80-133| 0.24% k5 | k9| 0.7 L.3 (0. 8.k 15.8 58 | 7.0 | 6.9
133 0,18 %, [ 4b[ 2.3 2,511k 9.6 21,0 54 [6.9 [6.6
160-180| 0.24 3.3 | 3.8 2.0 1.9 [u.0 [10.7 21.7 51 | 6.8 | 8.5
Sizs clas and pagticle(Coarse]  Apyerberg limits | Bulk denslty |Parti-|  Water cantent | Extensibility
Depth [“Sand T St | Clay |ments cle [TE% Y
(cm) " (0.5t- < 1> it [Plastic|Liquid Plastic 1/3 | Oven Frefh den-pig1a sz ﬁ?
(2-0.05)(0..002)|&.002) e\fchéf’e Timit | limit | indax| bar | dry | moist sity [ moint ¢t | bar [COLEf| COLE
m—Pct, of 2mm, — soil g/cc Pet. of whole soil cm/ em
0-18 [ 21.2| %¥7.97 30.9 L35 19,9
18-30 25,4 42,2 | 32.% 1.0k 19 24,8 20,4
ha |l 18.%5| x5 3(38,0 21 | 2h.3] 20.4
ﬁaﬂg-éo 29,9 33.3] 36.8 0.95 er"g 233 §§§
-133| 35.4 ] 32.6| 32,0 . .
- 38.9 ol 311 25 | 3.3 25.0
160-180 u5.9° 24.3 [ 29,8 32.3] 26.6

8/ .9 kg of organic cArbon per square meter 1o & &epth of 1 meter.
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EKRAHUA SILTY CLAY
$58Ha~5-1

Location: 1Island of Molokai, Maui County, Hawaii; 2.5 km (1.6 miles) west of Hoolehua
Post Office on Highway 480 (Farrington Avenue), then turn north .81 km (0.5 mile) on
field road, then turn west .2 km (0.15 wile) along dirt field road adjacent to ptne-
apple fleld, then turn north .81 km (0.5 mile) along field road. Sample site iz 15 m
(50 feet) west of road. Date of sampling: 1958,
Description by: R. €. Malmgren. Collectors: R. C, Malmgren sand J, M. Williams,
ETEEET%TEEETE%: Torroxic Haplustoll, fine, keolinmitic, ischyperthermie, .
Vegetation: Cleared, used for growing pineapple, Natal redtop along roadside. Climate:
The average annual grecipitation is about 38 to 63 cm (15-25 inches). 2?. mead annual
temperature is 22,8" C (73° F), the mean January temperature 21.7° € (71° F), and the
mean July temperature 259 C (77° F). Parent materisl: Weathered from basic igneous
rock. Topography: Gently sloping low slopes of Maunaloa.Site 13 on 6 percent slope to west.
Elevation: 127 m (425 feet), Drainage: Well drained; moderately rapid permeability;
aslow runoff. Soil moisture: Dry.
Remarks: Textures are apparent field textures. Colors are for moist soil unless other-
wise noted, Paired sample number 558Ha-5-2. R

HORIZON DESCRIPTION

Apl 0 to 18 em (0-7 inches), dusky red (10R 3/3) silty clay, weak red (1OR 4/2)
BSL No. dry; weak very fine granular structure; slightly hard, friable, sticky, very
59560 plastic; few roots; many very fine and fine interstitisl peres; violent

effervescence with hydrogen peroxide; common very fine black manganese shot;
abrupt wavy boundary.

Ap2 18 to 30 em (7-12 inches), dusky red (10R 3/3) silty clay; weak very fine

BSL No. granular structure; slightly hard, friable, sticky, very plastic; common fine

59561 decomposing roots; many very fine and fine interstitial pores; commen very fine
black manganese shot; violent effervescence with hydrogen peroxide; clear wavy
boundary.

B21 30 to 43 cm (12-17 inches), dusky red (1OR 3/4) eilty clay, weak red (lOR 4/4)

BSL No. dry; weak fine and medium subangular blocky structure; slightly hard, friable,

59562 sticky, very plastic; common fine decaying roots; many very fine and fine

tubular pores; common black very fine manganese shot; violent effervescence
with hydrogen peroxide; few fine black manganese coating on ped surfaces; few
patchy gelatinous glaze on ped surfaces that appear like clay flows; clear
wavy boundary.

B22 43 to 80 cm (17-32 inches), dusky red (10R 3/4) silty clay; weak fine and
BSL No. medium subangular blocky structure; slightly hard, friasble, sticky, very plas-
59563 tic; few roots; many very fine and finme tubular pores; few fine black manganese

shot; violent effervescence with hydrogen peroxide; few fine manganese coatings
on ped surfaces; common thick patchy gelatinous glaze on ped surfaces; compact
in place; gradual wavy boundary.

B23 80 to 133 cm (32-53 inches), dusky red (10R 3/4) silty clay; moderate very fine
BSL No. and fine subangular blocky structure; hard, friable, sticky, very plastic; no
59564 roots; many very fine, fine and medium tubular pores; common black manganese

coating on pad surfaces; thin continuous glaze like coating on ped surfaces;
compact in place; gradual wavy boundary.

B24 133 to 160 cm (53-64 inches), dusky red (10R 3/4) silty clay loam; moderate
BSL No. very fine and fine subangular blocky structure with many pockets of strong very
59565 fine subangular blocky structure; hard, friable, sticky, very plastic; no

roots; many fine and medium tubular pores; common black manganese coatings on
ped surfaces; effervescence with hydrogen peroxide 1s slight on matrix, violent
on manganese coatings; continuous glaze like coating on ped surfaces; very
compact in place; gradual wavy boundary,

B25 160 to 180 ecm (64-72 inches), dark reddish brown (2.5YR 3/4) clay loam;
BSL No, strong very fine subangular blocky structure; slightly hard, friable, sticky,
59566 plastic; no roots; many very fine and common fine tubular pores; continuous

glaze like coatings on ped surfaces; many very fine earthy lumps that resist
breaking down; no effervescence with hydrogen peroxide; few pockets of gray
very highly weathered rock fragments; compact in place,
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W.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY Torroxic Haplustoll, fine. kmolinitic, isohvperthermic S01L COMSERVATION SERVICE
SOIL SERIES __Keahua silty clay $OIL Nos. 5580852 LOCATION__Maui County, Hawaii

Beltaville Lsb Nos. 59567 - 59573

] - Mineralogical Analysis
2 IMont- kB3 | 1 Amor- Amor-| Mag- 2 | yol-
?:r:r)h Horizon Ah O Imoril<| Micas| lin- G:::L- Bc:_e'hrrr Goethrl ,hous |phous [netite | Ana= Quartz| canic|Feld-| Oli- [Pyrox- Py-
PhANe |l onites ites | 18 | e | ite 510, [AlgO5| gtc, | e glass| A" | vine | ene | rite
- Percent of Whole Soil
0-13 [ Apl —
13-30 | Ap2 X - s | - -
30-% B21
S50 B22 o
88.123| B23 X - Lo - -
123-170| B2k
170-200] B25 | X - 155 |10 .
f : actable [Carb- |0,
Depth Total Chemical Analysis f:‘of; 6C1a gngsre o 5;:1'?&50“
P i CaC0.,,| c:
{em) S|02 T|C)2 A|203 Fe203 MnO2 MgO | CaO Nu20 K20 P205 L.O.1. Total | Fe FeZOG 6E‘b3 5102 Alz('.h
Parcent of Whole Soi -
0-13 [ Apl 11.6 | 16.6
13-30 | Ap2 2.2 [ 17.4
30-% B21 12.5 1 17.9
50~ B22 13.2 | 18.9
88-123| B23 16.4 | 23,5
123-170[ B2k 15.7 | 22,5
170-200| B25 11.2 | 16.0
&Ala | 6B Extractable bases 5Bla | gum HE’;‘;’” c‘::r‘;;g:i’gh'"”@“‘ 5(.;1 sufB::fﬁon pH
Depth a .
om) Orgamic |Nimo| o/ | 6N2a] 6070 [ eP2a T6Qzal of [ ) [2H8 T6A38 | xtr, |+ | SCT] 5C3 8Cla |8cle
carbon | gen Ca | Mg | Na | K |bases sat, | 3vm | SO4 [6G1D[M0% | Sum 2
Pct. Pct, Meq./100 g.— pA7 —————#=| Parcent 11 Ia
0-13 [ 1.28 0,156 8 | 6.7 | %.5(0.5 | 2,0[13.7 | 9.2 [22.3722.9 60 | 6.8 6.3
13-30 | 1.0% |0.165 6 | 6.6 | 40[0.5 | 1,5(22.6 | 9.9 - R 56 | 6.6 | 6.2
30 0.55 |0.105 5 | 5.2 | 45|05 [ 1.2(11.% | 9.3 20,7 55 6.8 [ 6.5
—.gso O.8k [0.093 5 [ 5.4 | 3.7[0.7 | 1.0[10.8 | B.0 | 15.8[18.8 51 | 6.9 [6.5
88-123( 0.26 (0.0800 3 | 4.5 | 8,7|1.0 | 0.8(15,0 | 8.6 23.5 63 7.0 | 6.5
123-170| 0.08 |0.059 | 4.6 | k0(2.a | 1.2{11,9 |10,8 22,7 52 | 7.1 |6.8
170-200] 0,09 |0.047 3.0 | 2.6 2.3 | 1.3] 9.2 [10.L |23.2 | 19.5 w7 | 6.8 | 6.8
S'ﬁ?uﬂ%i:ra&%qg{?le (%?:grs_e Atterberg limits Bulk density  |Parti-|  Water content | Extensibility
. cle
D(eprh Sand | Silt | Clay ;15212151 PlasticlLiquid Plastic] 1/3 |Oven | Field _ W % lﬁa 4D]
cm) 0.5~ it Plastic|Liquid Plastic e M ¢ | den-fie1a |
(2-0.05)j0.002)[.002) (oo | Timit | Timit | index| Sar | cry |moist | sity bosgp, bar | bar |COLEf| COLE
[=—Pct. of 2mm.—=| soil g/¢cc Pet, of whole soil em/cm
0-13 20.31 52.2 | 27.5 15 26.8| 18,8
13-30 | 21.9| 60.0 | 18,1 15 | 27.1| 19.2
30.50 25.3]51.4 | 23,3 17 | 26.7| 19.3
50-88 28.21 6.9 [ 24.9 15 185.5] 19.7
88-123 33,8 20.5 | 45.7 21 27.0] 23.0
123170 40.7/19.0 | 40.3 28 | 35.1] 30.0
170-200| 10,3 28.3 | 31.4 24

s/ 6.5 kg of organic carbon per square meter to a depth of 1 meter.
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KEAHUA SILTY CLAY
§58Ha-5-2

Locatjon: Island of Molokai, Maui County, Hawaii; 5.1 km (3.2 miles) west of Hoolehua
Pogt Office on Highway 400 (Farrington Avenue), then south sbout 120 m (135 yards) with
sample pit about 9 m (30 feet) west of field road in pineapple field. Date of
sampling: 1958.

Description by: R, C. Malmgren. Collectors: R. C. Malmgren and J, M. Williams,

Classification: Torroxic Haplustoll, fine, kaolinitiec, ischyperthemmic.

Vegetation: Cultivated, used for growing pineapple. Climate: Average annual precipita-
tion is about 50 cm (20 inches), The mean annual temperature is 22.8° ¢ (73° F),
the mean January temperature 21.7° C (71° F), and the mean July temperature 25° C
(77° F). Parent material: Weathered from ultra basic basalt, Topography: Gently
sloping lower slopes of Maunaloa. Slope at sample site is 2 percent to south. Elevation:
135 m (450 feet). Drainage: Well drained; moderately rapid permeability; slow runoff.
Soil moisture: Dry.

Remarke: Textutes are apparent field textures, Colors are for moist soil unless other-
wise noted. Paired sample number 558Ha-5-1.

HORIZON DESCRIPTION

Apl 0 to 13 cm (0-5 inches), dusky red (10R 3/3) silty clay, weak red (LOR 4/3)
BSL No. dry; weak very fine and fine granular structure; slightly hard, very friable,
59567 sticky, very plastic; many roots; many fine interstitial pores; few very fine

black manganese shot; violent effervescence with hydrogen peroxide; abrupt
wavy boundary.

Ap2 13 to 30 cm (5-12 inches), dusky red (10R 3/3) silty clay; weak fine granular
BSL No. structure; slightly hard, friable, sticky, very plastic; many roots; many very
59568 fine and fine tubular pores; few very fine black manganese shot; violent

effervescence with hydrogen peroxide; abrupt wavy boundary,

B21 30 to 30 em (12-20 inches), dusky red (lOR 3/4) silty clay loam, weak red
BSL No. (10R 4/4) dry; weak fine and medium subangular blocky structure; slightly
59569 hard, friable, sticky, very plastic; common fine roots; many very fine and fine

tubular pores; few large wormholes; few very fine black manganese shot;
violent effervescence with hydrogen peroxide; thin patchy gelatinous glaze on
ped surfaces; few fine black manganese coatings on ped surfaces; gradual wavy

boundary.
B22 50 to 88 em (20-35 inches), dusky red (10R 3/4) silty clay loam; weak medium
BSL No. subangular blocky structure; slightly hard, friable, sticky, very plastic;
59570 common fine roots; many very fine and fine tubular pores; nearly continuous

gelatinous glaze on ped surfaces; few fine black manganese coatings on ped
faces; common very fine black manganese shot; violent effervescence with
hydrogen peroxide; compact in place; gradual wavy lower boundary.

B23 88 to 123 cm (35-49 inches), dusky red (1OR 3/4) silty clay; strong very fine
BSL No. subangular blocky structure; hard, friable, sticky, very plastic; few roots;
59571 many very fine and fine tubular pores; nearly continuous thick gelatinous

glaze coatings on ped surfaces; moderate effervescence with hydrogen peroxide
except for manganese coatings which 18 violent; compact in place; gradual
wavy boundary.

B24 123 to 170 cm (49-68 inches), dusky red (10R 3/4) silty clay loam; strong very
BSL No, fine subangular blocky structure; hard, friable, sticky, plastic; no roots;
59572 many very fine and fine tubular pores; nearly continuous gelatinous glaze on

ped surfaces; many fine black manganese coatings on ped surfaces; many small
earthy lumps that are hard to work down; slight effervescence with hydrogen
peroxide except for manganese coatings which is violent: compact in place;
clear wavy boundary.

B25 170 to 200 cm (68-80 inches), dark reddish brown (S5YR 3/4) "heavy" loam;
BSL No. moderate very fine subangular blocky structure; hard, friable, slightly sticky,
59573 plastic; no roots; many very fine and fine tubular pores; nearly continuous

thin gelatinous glaze on ped surface; no effervescence with hydrogen peroxide;
few small highly weathered rock fragments.



. U.5. Dl
SOIL FAMILY Torroxic Haplustoll, fine. kmolinitic, ischyyerthermic SOt CONSERVATION. SERVICE

SOIL SERIES __Keahus gilty clay loam  $OIL Nos._S63Ha-b-3 LOCATION __Mant County, Hawaii
Lincoln Lab Noa. 18785 - 18791
] Mineralogical Analysis |
Depth _ |Ane-Ment=l | Kao i b {8 oehm| Goethy Amor-| Amor-| Mag- Vol- ‘
( Horizon [ - rnol_'il- Micas| lin- |, " . phous |phous |netite [ Ane= : - |Feld-| Oli=~ [P w Py-
cm) phane lonites ites | '€ ite ite 5!02 A|203 ate. | Tose Quartz c&:: spar vir'le yer:: m)’e
EEN Percent of Whole Soil
- p
13-25 (Ap2
25-45 [B]
L5-70 [ B21
T70-95 | B22
95-155| C1
155-165[ c2
Total Chemical Analysis Extractable |Corb-10.5N NaOH
Depth iron_ 6Clo °ﬂg§e Soluble
{cm) 5i0, | TiO, |Al,0;[Fe,04Mn0O,| MgO| CaO|Na,O| K,O [P,04[L.O.1|Total | Fe Fe203c°;(;3 Si0, | ALQ;
=T - + — Parcent of Whole Soi = =
.13 |ap 8.9 [ 12,7
13.25 | A;
3282 |38 9.3 [13.3
8.8 |12.6
4570 | B21 9.0 | 12,9
70-95 | B22 9.0 12.9
| 95.155¢c1 &3 | 9.0
155-165[c2 * *
r: ) Ty v aavy " — Extr. [Con T — —
Depth 6A1 6By Extractable bases 5Bla Sum nc,l(driry ca;gceif)": N;"O:: E,g,l. | agtsuffﬁog PH
. . 5N2a | 6020 | 6P2a | 6Q2a of 5Ala pleve o8 A|+-H- 5CY | 5C3 | 8Cla [BCIe
(cm) Oczgrubz:‘c t:;:o— C/N Ca | Mg | Na K | bases 6H2a nH,0Ac] Sum | SO, | 4G 1D [NHa0A H,0 | KCI
Pct, | Pet - ——~Meq./100 g % Percent 1:5 | 1i5 )
0-13(1.30 | 0.123 10 8.9 '|2.7 | o.2]o.k |12.2 T15.2 Ter. B0 6.6 [ 5.2
13-25 | 1.29 | 0.124 10 | 9.3 [3.0 | 0.2 ]|0.2 |12.7 16.7 tr. 76 6.3 | 5.1
ss45t107 loa1d 10 18 159 | oqloa 100 15.0 0,1 73 6.5 | 5.1
40 [0.60 [0.081 8 7.1 (1.9 | 0.2]{0.3 [ 9.5 12,2 0. i) 6.6 [ 5.6
70-95 | 0.40 6.2 |l2.1 | o.7|0.1 | 941 13.6 0.2 67 7.0 | 5.8
95 12‘: 0.2 | 7.2 lo2.8 2,3 [ tr 12.0 6.0 0,1 .15 7.3 ] 5.9
155-164
— x o 7 y = — L
- Tﬂﬁ?ﬁg_'g;run:m%qaxclﬂe Cf{r?;:_e Atterberg limits ‘ Bulk density Pc‘l:rlfei- Water content | Extensibility
P Sand | Sift [ Clay Jgnts 1/3 |Oven | Fisl Field 4D1
0.5- >20mem Plostic|LiquidPlastic| 1/ en | Field [ g Y3 |15
(em) *2-0.05)j0.602)|c.002) pet-et fimit e indes| bar | dry [moist | Gy |®1%%| bar | bar COLﬂCOE
— 4 Por of 2mm.—w soil g/cc ~Pct. of whole soil [ cm/cm
0-13 - i-;; EL gg ‘EJ..j ‘
13-2% - . 2.95 |30. 21.9
oS 1.16 |2.95 [3h.2 21.9
45-70 . 1.25 [2.95 [33.0 ZL.0
T70-95 - 1.30 | 3.11(3R.5 24 .4
$5-155 . 1.28 |3.13035.3 [31.5[27.5
155-165 -

af 9.Buorormicwbmprqnnnureonmthor1nm.
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KEAHUA SILTY CLAY LOAM
563Ha-4-3

Location: Island of Maui, Maul County, Hawaii; 15 m (50 feet) south and 6 m (20 feet)
east of Section G, Fleld 402, Hawailan Commercial Company, Puunene, Maui. Date of
sampling: May 24, 1963.

Description by: R. C. Malmgren. Collectors: R. C. Malmgren, J. M. Williams, and
J. A. DeMent.

Clagsification: Torroxic Haplustoll, fine, kaolinitic, ischyperthermic.

Vegetation: Sugarcane (Saccharum officinarum). Climate: Average annual precipitation
is 50 to 88 cm (20-35 inches). Parent material: Basic igneous rock. Topography:
Low rolling leeward slopes of central Maui. Slope 4 percent to west. Elevation:
180 m (600 feet). Drainage: Well drained. Permeability is moderate. Surface
runoff is medium. Soil moisture: Profile moist when sampled.

Remarks: Textures are apparent field textures., Paired sample number S63Ha-4-4.

HORIZON DESCRIPTION

Apl 0 to 13 em (0~-5 inches), dark reddish brown (5YR 3/2) silty clay loam, dark
LSL No. reddish brown (5YR 3/3) dry; weak very fine granular and weak very fine
18785 subangular blocky structure with common ¢lods up to 5 cm (2 inches) in

diameter; soft, friable, slightly sticky and plastic; many roots; many very
fine tubular and interstitial pores; common black iron-manganese concretions;
strong effervescence with hydrogen peroxide; common very fine hard earthy
lumps which crush with rubbing; slightly acid (pH 6.3); gradual wavy boundary.

Ap2 13 to 25 cm (5-10 inches), dark reddish brown (5YR 3/3) silty clay loam, dark
LSL No. reddish brown (5YR 3/4) dry; moderate very fine granular structure with
18786 clods up to 5 em (2 inches) in diameter; soft, friable, slightly sticky,

plastic; many roots; many very finme tubular and interstitial pores; common
very fine hard earthy lumps which crush with difficulty; common black iron-
manganese concretions; strong effervescence with hydrogen peroxide; slightly
acid (pH 6.2); clear wavy boundary.

Bl 25 to 45 cm (l0-18 inches), dark reddish brown (5YR 3/3) silty clay loam,
LSL No. dark reddish brown (5YR 3/4) dry; weak medium and fine subangular blocky
18787 structure; soft, very friable, slightly sticky and plastic; common roots;

many very fine and common fine tubular pores; few black iron-manganese
concretions; strong effervescence with hydrogen peroxide; common very fine
hard earthy lumps which crush slowly upon rubbing; slightly acid (pH 6.4);
gradual wavy boundary.

B21 45 to 70 ecm (18-28 inches), dark reddish brown (5YR 3/4 dry and moist) silty
LSL No. clay loam; weak medium breaking to moderate fine and very fine subangular
18788 blocky structure; soft, friable, slightly sticky and plastic; firm in place;

few roots; many very fine and fine and few medium tubular pores; few black
iron-manganese concretions; strong effervescence with hydrogen peroxide;
few very fine hard earthy lumps; neutral (pH 6.6); clear wavy boundary.

B22 70 to 95 cm (28-38 inches), dark reddish brown (5YR 3/3) silty clay loam,
LSL No. dark reddish brown (5YR 3/4) dry; moderate fine and very fine subangular
18789 blocky structure; slightly hard, slightly firm, slightly sticky and plastic;

few roots; many very fine and fine tubular pores; nearly continuous pressure
cutans; firm in place; neutral (pH 6.6); gradual wavy boundary.

(3 95 to 155 cm (38-62 inches), very dark gray (1OYR 3/1) clay loam, dark gray
LSL No. (10YR 4/1) dry; moderate fine and very fine subangular blocky structure;
18790 hard, slightly firm, slightly sticky and slightly plastic; no roots; many

hard earthy lumps which crush with difficulty; moderately firm in place;
nearly continuous pressure cutans; neutral (pH 6.7); gradual wavy boundary.

c2 155 to 165 cm (62-66 inches), very similar to above horizon but contains an
LSL No. estimated 40 to 6( percent saprolite.
18791

R 165 cm (66 inches), highly weathered basic igneous rock.



SOIL FAMILY Torroxic Haplustoll, fine, kmolinitlc, ischyperthermic u.s. 3575“3&3&3%?3’3'22&‘.’25

SO|L SERIES _ Keshua silty clay loam SOIL Nos, _563Hs-4-b LOCATION Maui County, Howail
Lineoln Leb Nos. 18792 - 18799

Mineralogico! Analysis |
_ Ment- Kao= |y | Amor-| Amor-| Mag- Vol -~
L;epf)h Horizon A’:cI’o moril-|Micas | lin- (Gibbe-|Boshm Goeth phays [phous [netite | Ana- Quartz| canic |Feld-| Oli- |Pyrox~| Py~
em PRANe (| onites ites | I8 | ite | ite SiO, [A1,04) et | T3 glass | SPOr | vine | ene | rite
Percent of Whole Soil
0.13 [ Apd 5 55 1 15 2 15 | 8§
13-25 | Ap2 5 60 1 15 1n 5
25-38 | Bl 5 |er 1 15 10 5
38-60 | B21 5 Al 1 15 10 5
60-83 | Be2 1 3 &0 2 15 2 15 5
83-130/C1 1 65 1 10 2 20 5
130-155|C1 1 65 1 5 0 5
155-175)| c2
. . Extractable b- [0.5N NaOH
Daoth Total Chemical Analysis i:;ﬁ“c gClu %ﬁége 5So|u€le
p
. X CaC0,| &;
(em) S|02 T|O2 AI203 Fe;_,O3 MnC)2 MgO| Ca© NaZO K20 P205 L.O. 1| Total | Fe FeZO3 bE]bs SnO2 A1203
i Percent of Whole Soil — =
0-13 [Apl 29.67 5,3[29.1 21.2[C+49[1.20 [0.02]0.19]0.37[0.43[12.1 [200.0] B.6]12.3 l2. 99|12, 24
13-25 |Ap2 2949 543 (29,0 (21.7(0Ca 51 [Ca99(Ce03|0,170a31 (046 (12.3 [100.0| 9.7 |13.9 10.78(10.9]
25-38 | B1 29,11 5,203",0 [21.7|0.47 (1419 |CeC3[0a17]6430(N,28 (11,6 [100.0] 9.9 |[14.2 12.00]11,91
-60 | B21 28.8 5.4 (30,2 21,7 [3.37 [L.13[0.02[C, 18 [0.29 [0.43 (114 | 99.9] 97 |13.9 il. 4511, 6]
60-83 |Be2  [78.8] 5.5 /30,1 22.1(Cs 34 [1.20 (€. 02 [0.16 [0.21 [0.35 |11.3 [100.1] 8.8 [12.6 13.46(13,44
83-130[c1 3145, 6.9 (26,2 (22.,3(0.30[1.14|C.02(Cu16]0.05(0.20/114.2 [200.0] 6.3 | 9.0 4.87|14 .07
130-155 C1 30.6| 6.6(27.7 [22.0(0428 (1234 [0.01 0,18 [0.07 [0.24 11,0 [100.0] 4-7| 6.7 17.4615.7¢
155-17%| C2 .
L . ble ba 581 Extr. | Cation B,XCh-NH40Ac KCl Base pH
Deoth 6f/10 6Bla xtractable bases o Sum feidity capacity | er'na | extr. |satu utign
apt a ++| 5C1| 5C3|8Cla [8CIc
il Nt 6N2a| 602a | P20 | 6Q2a| of 5A)a exir. | Al
(em) |Organic|Nitro-{ C/N Ca | Mg | Neo K| bases 6H2a wH,0ac| Sym | SO | WHg0nc H,Q | KCI
carbon | gen 4 16G1 2
Pct. | Pet, Meq./100 g. Percent 1:5 1:5
0-13 [ 1.9 [0.138| 8 6e2 | 2,0 (0420 |0.501 9.5 15 .6 0.1 |01 |61 R
13-25 | 1419 [0.129| 8 bat| 2.7(0.20)0.20| 9.5 14.3 0.0 | _ 66 6.7 (4.8
25.38 [ 0.58 [p.ook| 6 S5s1 | laa |10 |0.01] 7.8 10.2 Nl 69 6.3 | 5eh
‘%ﬁ'o.as 0.080 | 6 4,2 1 1.7 [3.20[Furil] 0ad 8.8 0.2 69 R
60-83 [ D.28 Gab | 2.2 (MN8N 001 Te3 10, 2 Ot T2 b1 | 5.8
83-130{ 0. 17 Sel | 268 |2400 [Ca01 | 9249 14. 4 0.3 69 Gal | 545 _|
130-155( N 23 4.3 3,2 [2.60([0.01 [1C.1 13.7 C.3 Th 6,3 | 5.4
155-175
Size class and particle [Coarse .. R Parti- Wat rent | Extersibili
diameter (mm) 3A1 |frag- | Atterberg limits Bulk density arti ater conten xtensibility
Depth [“Sand | Silt | Clay |ments - cle 07
@ |0 @5 Y [Somm piosticlLiquidPlastic| /3 |Oven |Field | gop_Pleld | 1/3 | 15 |- F
(2-0.05)[0, 602) [.002) [PSE-OF | Timit | limit | index| bar | dry |moist | s, |molst| bar | bor |COLEf
) whole
w—Pct. of 2mm.—w| soil 9/¢c Pet. of whole soil cmy/ cm
0-13 ] - 1.12 [2.95 [A1.h [26.7[22.2
13-25 - ) 1.15 |2.95 |34.2 [25.8(22.1
5538 - 1.2k |3.07 |34.0 [27,5]22.3
38-60 - 1.27 [3.03 [33.3 [28.9|z2.1
60-83 - 1.35 |3.06 |30.T (28.0(23,6
A3.13q 1.32 [3.13[31.9 [29.3[»5.1
130-151 - L.25 31.0
155-179 -

af 6.6 kg of organic carbon per sqwaTe meter to a depth of 1 metar.
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KEAHUA SILTY CLAY LOAM
563Ha -4 -4

Location: Island of Maui, Maul County, Hawaii; 1.29 km (.8 mile) from southeast corner
of field 402, 15 m (50 feet) west of ditch and 7.5 m (25 feet) north from flume,
Hawaiian Commercial and Sugar Company, Puunene, Maui. Date of sampling: May 24, 1963,

Degeription by: R, C. Malmgren. Collectors: R, C, Malmgren, J. M. Williams,

J. A. DeMent.

Classification: Torroxic Haplustoll, fine, kaolinitic, isohyperthermic.

Vegetation: BSugarcane (Saccharum officimarum). Climate: Average annual precipitation
ia 50 to 88 cm (20-35 inches). Parent material: Basic igneous rock. Topography:
Low rolling leeward slopes of central Maui. Slope 4 percent to west. Dralpage:
Well drained., Permeability is moderate., Surface runocff is medium. Soll molsture:
Moist when sampled.

Remarks: Textures are apparent field textures. The Cl horizon was split for sampling.
Paired sample number S563Ha-4-3.

HORIZON DESCRIPTION

Apl 0 to 13 ¢m (0~5 inches), dark reddish brown (5YR 3/2) silty clay loam, dark
LSL No. reddish brown (5YR 3/3) dry; weak very fine granular and weak very fine and
18792 fine subangular blocky structure with common clods up to 5 e¢m (2 inches) in

diameter; soft, friable, slightly sticky and plastic; common roots; many
very fine tubular and interstitial pores; common black iron-manganese
concretions; violent effervescence with hydrogen peroxide; common very fine
hard earthy lumps which crush with rubbing; slightly acid (pH 6.2); gradual
wavy boundary.

Ap2 13 to 25 em (5-L0 inches), dark reddish brown (5YR 3/3) silty clay loam, dark
LSL No. reddish brown (5YR 3/4) dry; weak coarse and medium subangular blocky
18793 structure with common ¢lods up to 5 cm (2 inches) in dismeter; soft, friable,

slightly sticky and plastic; many roots; many very fine tubular and inter-
stitial pores; common very fine hard earthy lumps easily crushed; common
black iron-manganese concretions; violent effervescence with hydrogen
paroxide; alightly acid (pH 6.2); clear wavy boundary.

Bl 25 to 38 em (10-15 inches), dark reddish brown (5YR 3/3) silty clay loam,
LSL No. dark reddish brown (5YR 3/4) dry; weak coarse and medium subangular blocky
18794 structure; soft, very friable, slightly sticky and plastic; common roots;

many very fine and common fine tubular pores; few black iron-manganese
concretions; strong efferveacance with hydrogen peroxide; few fine hard
earthy lumpe; slightly acid (pH 6.3); gradual wavy boundary.

B21 38 to 60 em (15-24 inches), dark reddish brown (5YR 3/3 dry and moist) silty
L8L No, clay loam; moderate medium breaking to strong fine and very fine subangular
18795 blocky structure; slightly hard, friable, elightly sticky and plastic; firm

in place; few roots; many very fina and fine and few medium tubular poraes;

few black iron-manganasa concretions; moderataly strong effervescence with

hydrogen peroxide; few very fine hard earthy lumps; slightly acid (pH 6.5);
claar wavy boundary,

B22 60 to 83 em (24+33 inches), dark reddish brown (5YR 3/3) silty clay loam,
LSL No. dark reddish brown (5YR 3/4) dry; moderate fine and very fine subangular
18796 blocky structure; slightly hard, firm, slightly sticky and plastic; few

roots; common very fine and fine tubular pores; nearly continuous pressure
cutana; firm i{n place; few black iron-manganese concretions; weak afferves-
cence with hydrogen peroxide; slightly acid (pH 6.5); gradual wavy boundary.

cl 83 to 155 cm (33-62 inches), very dark gray (10YR 3/1) clay loam, dark gray
LSL No, (10YR 4/1) dry; moderate fine and very fine subangular blocky structure;
18797 & hard, slightly firm, slightly sticky, plastic; no roota; many hard earthy
18798 lumps which crush slowly with rubbing; firm in place; nearly continuous

pressure cutane on ped facee; neutral (pH 6.6).

c2 155 to 175 em (62-70 inches), simllar to above horizon except containa 60
LSL No. to 70 perceant saprolite,

-18799



SOIL FAMILY __ Torroxic Haplustoll, fine. kmolinitic, ischyoerthermic oI CONSERVATION SERVICE

SOIL SERIES _Waiakoa silty clay losm SOIL Nos._ S658a-4-19 LOCATION _Maui County, Hawaii
_ Riverside Lab Nos, 65157 - 65160

Mineralogical Analysis
. Mont= Koor [~ Amor=| Amor-| Mag- ] Vol-
°<2!:’>" Horizon Axﬂ:‘;e moril-|Micas | lin= [ 205-{Boehmm Goeth opous |phous [netite | Ano- Quartz| canic |Feld=| Oli- |Pyrox— Py-
P lonites ites | 'T® ite | ite 510, A|203 etc. | tase glass | SPar | vine | ene | rite
- - Percent of Whole Soil — *
0-20 | A} [
20-40 | B21
Lo-60 | ITIR2?
60-80 I1C
. . Extractable |Carb- [0.5N NagOH
Depth Total Chemical Analysis iron €20 |onate Soluble
. . CaCO. f
(em) 5i0, T|C)2 A|203 Fezoa Mn02 MgO| CaO Na,Of K,0 P205 L.O.1.|Total | Fe Fe 04 :Eﬂ;,z S|02 AL,
| Percent of Whole Soi =
0-20 | AL 7.2 | 10.3
2040 | B2L 6.4 9.2
Lo.60 | IIB22 k.0 5.7
60-80 | I1IC k.0 5.7
Extr. | Cati h. Ba
&Ala | 6Bta Extractoble bases 5Blo Sum uc)i‘cfirify act;gzceix NHg:;: f)g'l_ mfu-:eﬁin (p:H
Depth | a ] +++| 5C1 ] 5C3 [8C1e [8CIc
INT 6M2a | 6020 | 6P2a | 6Q2a| © 5Aa exir. [A]
(cm) 23‘;::: Nnt':o- C/N | E2a Mo | Na | K |bases | H28l0nd Sum | SO, |ac 10 |Muone H,O | KCI
Pct, g:f ~—— = — = Miq::) 100 g, o = ggercenf b]é ;;
0-20 (0.8 0.071 | 12 T.2 .2]0.3 |2. 1k, . - . s
ko |0, 3 0.060 | 10 k.9 | 2.7|0.6 [1l.9 |10.1 12,6 - 80 6.4 |[5.5
20 59
y.60 1053 loowa| 10 | 3,31 1.8l0.6 [1.3 | 7.0 9.2 | - 17 7.0 |6.0
60.80 [0.k3 3.5 | 1.7 | 3.1 |0.7 9.0 10.8 0.6 83 7.0 |6.1
| |
Deoth siﬁ?uﬂﬁéram’mgqﬂ?le %?:é;e Atterbarg limits Bulk densityi Pzrltei- Water content Exte:;il:ilify
ept d | Sil Cl menis .
(em) " (0',5t- 4 >§’mmf Plastic|Liquid Plastic L{:a oc‘l”" Field den- ]I:{aa t:us COLEA COLE
(2-0.05)(0.002)|<.002) P51 P2 | limit | fimit [index| 22 | Ay | moist] sity e
=—Pct. of Zmm.—| soil | Pet, | Pet,| Pet, g/cc Pt of whole seil | em/cm
0.20 o 23 | 35 1;': 1.12 2.;31 gﬁg 1'713
20-40 25 39 1 1.1k | 2. . .
1o €0 1.15 | 3.00 30.6 | 20.8 |
60-80 32 U2 10 3.09 33.2 [22.8

8/ 5.5 kg of organic carbon pPer square meter to a depth of 1 meter.



WATAKOA SILTY CLAY LOAM
565Ha ~4-19

Location: Island of Maui6 Mauil County, Hawaii. Puu O Kali Quadrangle - 20°18'00"
north latitude and 156 25'50" west longitude. A pit located 60 m (200 feet) west
of sugarcane field number 812 of Hawaiian Commercial and Sugar Company plantation.
Date of sampling: April 14, 1965.

Description by: F. G. Stephens and L. D. Glese. (Collectors: K. Flach, L. Swindale,
L. Giese, F, Stephens and G, Yamamoto,

Clasgification: Torroxic Haplustoll, fine, kaolinitic, isohyperthermic.

Vegetation: Noncultivated with grass, herb, shrub and scattered tree cover.

Natural vegetation consists of buffelgrass (Cenchrus ciliaris), feather

fingergrass (Chloris virgata), ilima (S5ida fallax), kiawe (Prosopis chilensis),
Spanish needle (Bidens pilosa), uhaloa (Waltheria indica), and zinnia (Zinnia
pauciflora). Climate: Average annual precipitation is 38 cm (15 inches), Mean
annual temperature is 24° C (76° F). Parent material: Volcanic ash over basic
igneous rock. Topography: Midslope of interfluves with plane slopes; site has a

5 percent slope gradient towards the west. Elevation: 102 m (340 feet). Drainage:
Well drained; permeability is moderately rapid; runoff is medium. Soil moisture:
Dry. -

Remarks: Textures are apparent field textures, Texture and terms for describing
"smeariness" are explained in the methods section of this report, Paired sample
number is S65Ha=4-20. Colors are for moist soil.

HORIZON DESCRIPTION

Al 0 to 20 cm (0-8 inches), dark reddish brown (5YR 3/3) silty clay loam; weak
RSL No. coarse prismatic structure; hard, friable with pockets that are very friable,
65157 sticky and plastic; many roots; common fine and very fine pores; strongly

effervescent with hydrogen peroxide; clear wavy boundary,

B21 20 to 40 cm (8-16 inches), dark reddish brown (5YR 3/3) silty clay loam; weak
RSL No. medium subangular blocky structure; hard, friable with pockets that are very
65158 friable, sticky and plastic; many roots; many pores; 3 to 4 percent strongly

weathered rock fragments; strongly effervescent with hydrogen peroxide;
clear wavy boundary,

IIB22 40 to 60 e¢m (16-24 inches), dark brown (LOYR 3/3) silty clay loam; weak

RSL No. medium and fine subangular blocky structure; hard, friable, sticky and

65159 plastic, weakly smeary; many roots; many medium and fine pores with glazed
coatings; 20 to 30 percent highly weathered rock fragments; gradual wavy
boundary.

TIC 60 to 80 cm (24-32 inches), very dark grayish brown (10YR 3/2) silty clay

RSL No. loam; massive; hard, friable, sticky and plastic; few roots; many pores;

65160 5 to 10 percent soll material occurring as pockets in cracks; 85 to 90

percent graylsh brown (2.5Y 5/2) highly weathered basic igneous rock; 5
percent hard rock fragments.



U.E. DEPARTMENT OF AGRICULTURE

SOIL FAMILY _Bumoxic Tropohumult, clsyey, farpitin, isshypsrtharmis $0IL CONSERVATION SERVICE
SOIL SERIES . Haiku clay SOIL Nojs. _S62Ha=k4-1 — LOCATION _Maul County, Hawadi

Lincoln Lab Nos. 17304 - 17310

Mineralogical Analysis
Mant- Kao- Amor-| Amor=-| Mag- Vol=
Depth . Allo- Mi =0 Glbbs - Boahnr| Gonthl o oo |oh - @
- - phous |natite | Ana Feld=| Qli~ - Py~
(em) ~ Horizon| phane IT::;"I.; = Illtr:u fta | s | ite p5|02 AlaOql gpc, | to1e Quart °:|:‘,: spar | vine Py.r:: rnya
Percant of Whole Sell ——
0-18 | Apl
18-35 | Ap2
35=535 | B2lt S
55-78 | Baet
78.98 | B23t
98-113%| B3
h13-165( ¢
] Total Chemical Anclysls f:‘;ﬁ“'gé'fq %atr'; 0'55':‘” EﬁQOH
Depth — ! i
; CaCO
(em) 510, Tio, AlyOq[F8,O04 MO, MgO | CaO|Na,O K,0 P,05 L.O.l. Total | Fa |Fe,Qg 6E]b3 Si0, [ Ably
be- ‘ Parcent of Whola Soi -
0-18 | Apl 22,0 | 31.5
18-35 | Ap2 23.2 3.2
35.55 | Bt 31.6 | bs.2
55-78 | B2et 27,0 | 8.6
18-98.| B23t 23.7 | 33.9
o8.113] B3 13.8 | 19.7 _
113-165( C L7 6.7
6Ala | 6Bln Exfmcfoge boses 5Bla Sum u?:)i‘;rl;y Cacftjlggc.rf‘;h'z:‘eolk fxchl- mtsuummﬂon PH
Depth +| 5C1] 5C3 [8C1a [8CIc
; 6N2a | 6020 | 6P2a | 6Quza| of 5Ala extr, |AfTT a
(em) sz::‘c r::r‘on SN 22 Ne | Na | K | bases | 8H28 oA Sum | SO, |6 1D weome H O | KCI
Pct, Pet, - Meq./100 g, P?_rcanf 115 1:3 _
0-18 3.21 [0.212( 15 - 0.6 0.2 0.2 |1.0 1L.8 1.1 [1.1 T L 3.6
18-35 | 2.58 | 0.191f 14 - 0.5| 0.2 | 0.2 |0.8 1.7 1.4 13,3 ] 5 4.8 |3.6
35-99 2,32 10,150 15 = 0.1 0.1 ] tr. |0.2 16.5 1.6 1.2 1 L4 13.8
55-78 | 2.19 | o0.12) 18 - 0.2 0.1 | tr. [0.3 17.2 1.3 [0.T [ 2 4.5 4.0
T8-98 | 2.15 | 0.10g( 21 - - 0.1 | tr. (0.1 13,6 2.1 |08 12 .5 |h.0
af-113] 0.83 - - | ok)| 0.2[06 8.7 2.6 (0.6 | T L6 [h.0
113-165 0.hb - 0.1]| 0,2 0.2[0.5 ' o2 1L 1.8 (.3
B g‘ﬁ?«;ﬁ«'.’v”ar“mmp)qﬁﬁh %’:g"f Attarberg limits Bulk density Purlﬂ- Water contant | Extensibility |
Depth Tlay |ments cle 41
(c;) Sond ((s)l,lsr.. it >5r’“"‘f Plastic|Liquid [Plastic Ka Oven | Flald | 4gp. ]{3 &E COLEf COLE
(2-0.05)}0.002)[.002) [R5 Ff [ Timit | limit | index|_Bor | dry |molst | iy t | bar
_ e—Pet, of _2mm,—w soll g/ce FTTI Pet, of whole soj|| em/cm
0-18 - 1.p B
18-3% - ' 1.40 | 3.46
35..55 " L.'i'; ';A;g —]
55-78 - 1.2 .
18-98 tr. iﬂ 3'132
_m 11 - : .
113-165 R 1.0h | 2.97

8/ 3.1 kg of organic carben per square meter to & depth of 1 mater.
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HATKU CIAY
862Ha~4 -1

Logation: Island of Maui, Maui County, Hawaii; Halku Quadrangle - 20°54'04" north latitude
and 156°17'36" west longitude; 45 m (150 feet) west of Ulumalu Road and 1.5 km (0.9 mi.)
south of Ulumalu Village, 45 m (150 feet) west of telephone pole number 81. Date of
sampling: 1962, '

Description by: Robert C. Malmgren. Collectors: Robert C. Malmgren.

agsification: Humoxiec Tropohumult, clayey, ferritic, isohyperthermic.

Vegetation: The preset vegetation is bermudagrass (Cynodon dactylon), californiagrass
(Panicum purpurascens), guava (Psidium guayava), Japanese tea (Cassia leschenaultiana),
lantana (Lantana camara), and ricegrass (Paspalum orbiculare). Climate: The average
annval precipitation is 150 to 175 em (60-70 inches). Tge mean annual temperature is
21° ¢ (70° F), the mean January temperature is 20° C (68 F), and the mean July tempera-
ture is 22° C (72° F). Parent material: Basic igneous rocks, Topography: Gently to
moderately sloping uplands. Elevation: 306 m (1,020 feet). Drainage: Well drained;
runoff is medium; permeability is moderately rapid. 801l molsture: Moist.

Remarks: Texturee are apparent field textures, Paired Fample number S62Ha=-4-2,

HORIZON DESCRIPTION

Apl 0 to 18 cm (0-7 inchee), dark brown (7.5YR 4/4) clay, light brown (7.5YR 6/4)
LSL No. dry; strong fine and very fine angular blocky structure and some strong medium
17304 and fine granular structure; slightly hard, firm, sticky, plastic; many fine

roots; many fine pores, few coarse pores; many very fine glistening specks;
common sand size aggregates that are resistant to crushing; common wormcasts;
high bulk density; very strongly acid (pH 4.7); gradual wavy boundary.

Ap2 18 to 35 e¢m (7-14 inches), same color, texture, structure and consistence as
LSL No. above; common roots; more firm in place than Apl horizon; common fine and medium
17305 pores; many very fine glistening specks; common sand size aggregates that are

regiatant to crushing; common wormcasts; high bulk density; thin massive layer
near base; very strongly acid (pH 4.8); abrupt wavy boundary,

B21t 35 to 55 em (14-22 inches), yellowish red (5YR 4/6) clay, (5YR 4/8) dry; weak
LSL No. and moderate fine and very fine angular blocky structure; soft, friable, sticky,
17306 plastic; few roots; many fine and medium pores; thin patchy clay films on peds;

few sand size aggregates that are resistant to crushing; extremely acid (pH 4.4);
gradual wavy boundary.

B22¢t 55 to 78 cm (22-31 inches), dark reddish brown (2.5YR 3/4) eclay, (2.5YR 3/4)
LSL No. dry; moderate fine and very fine angular blocky structure; slightly hard,
17307 friable, sticky, plastic; few fine roots; many fine pores; thin patchy clay

films on peds; common sand size aggregates that are resistant to crushing;
few pebble size gibbsite nodules; very strongly acid (pH 4.5); gradual wavy

boundary,
B23t 78 to 98 cm (31-39 inches), dark red (2.5YR 3/6) moist and dry clay; moderate
LSL No. and strong medium and fine angular and subangular blocky structure; slightly
17308 hard, firm, sticky, plastic; few fine roots; many fine and medium pores; thin

patchy clay films on peds; many pebble size gibbsite nodules; very strongly
acid (pH 4.5); gradual wavy boundary,

B3 98 to 113 em (39-45 inches), dark red (2.5YR 3/6) and reddish brown (5YR 4/4)

LSL No.  silty clay, reddish brown (5YR 4/4) dry; weak medium and fine subangular and

17309 angular blocky structure; hard, friable, slightly sticky, slightly plastic; few
fine roote; many fine pores; thin patchy clay f£ilms on peds; 60 to 80 percent of
very dark brown (10YR 2/2) highly weathered basic igneous rock easily cut with
knife; very strongly acid (pH 4.6); gradual wavy boundary.

C 113 to 165 cm (45-66 inches), very dark brown (10YR 2/2) and dark brown (10YR
LS8L No. 3/3) highly weathered basalt dark red continuous thick coatings that look like
17310 oxide coatings on rock surfacas; very little soil material in the voids; very

strongly acld (pH 4.8),



SOIL FAMILY _ Humoxic Tropohwwult, elavey, keolinitic. ischveerthermje e T R ERVAT 1o e

SOIL SERIES _ Lolekan silty clay SOIL Nos._ S63Ha-7-3 LOCATION__Honolulu County, Hawali
Lincoln Lab Nos. 18759 - 18765

Mineralogical Analysis
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Pct. gi, Meq./100 g, Percent 1:5 | 1:5
0-23 |3.8% |o.322] 12|2.5 |2.% [0.1 [0.6 |5.6 18.7 1.0 | 0.7] 30 T.7 k.2
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T cle
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(em) (0.5- o lastic|Liquid Plastic ko M A en tet| Lo bor |COLEA COLE
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023 - 0.99 | 3-02 | 56.3 | b3.7 34.9
23-33 1.00 | 3.06 | 52.7 k1.2
33.48 - 1.00 13,10 53.9 Li.of
LB.83 - 1.08 | 3.07 (k7.7 | u3.0 38.5
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s/ 16.7 kg of organic oarbon per square mater to & depth of 1 meter.
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LOLEKAA SILTY CLAY
563Ha=-7=-3

Logatjon: Island of Oahu, Honolulu County, Hawaii, Hygienic Dairy. North of Kaneohe
on Federal Highway Number 83 to Haiku Valley Road. Proceed west ,97 km (0.6 mile),
then turn north on the road to the city and county garbage dump. The pit location is
about 45 m (150 feet) northwest of the entrance gate to the pasture at the west end
of the dump. Date of sampling: May 24, 1963.

Description by: Ernest Robello. Collectors: J. DeMent, .J. M. Williams, and E. Robello.

Classification: Humoxic Tropohumult, clayey, ksoliniticl/, isohyperthemmic.

Vegetation: Improved gaature (nonirrigated). Cligete: The mean annual
temperature is 21.7° C (71° ¥), The average annual precipitation is
170 cm (68 inches). Parent material: Poorly sorted alluvium weathered from basic
igneous rock, Topography: Nearly level upland terrace or fan, 2 percent slope, slightly
convex. Elevation: 48 m (160 feet). Drainage: Well drained. Moderate permeability.
Slow runoff, Soil moisture: Moist.

Remarks: Textures are apparent field textures, This pasture area is used in a rotated
grazing system. No stoniness was observed in the surface; however, highly weathered
gravel occurs in strata at varying depths below about 75 cm (30 inches). Colors are
for moist soil. Paired sample number S563Ha-7-4,

HORTZON DESCRIPTION

Ap 0 to 23 ¢m (0-9 inches), dark grayish brown (10YR 4/2) silty clay; strong
LSL No. medium granular and very fine and fine subangular blocky structure; firm,
18759 sticky and plastic; many fine and wmedium roots; many fine and very fine

interstitial and tubular pores; evidence of much worm activity; many hard
earthy lumps; abrupt smooth boundary,

B1 23 to 33 cm (9-13 inches), brown (1OYR 4/3) silty clay; moderate very fine,
LSL No, fine and medium subangular blocky structure; friable, sticky and plastic;
18760 common fine roots; many very fine and fine and few medium tubular pores;

evidence of much ant and worm activity; many hard earthy lumps; thin con-
tinuous c¢lay films on ped surfaces; trace of reddish brown (5YR 4/4)
weathered rock fragments; clear smooth boundary,

B21 33 to 48 cm (13-19 inches), dark brown (7.5YR 4/4) silty clay; moderate very
LSL No. fine and medium subangular and blocky structure; friable, sticky and
18761 plastic; common fine roots; many very fine and fine and few medium tubular

poreg; compact in place; many hard earthy lumps; reddish brown (5YR 4/4)
thin continuoue clay films on ped surfaces and in pores; dark brown (7.5YR
4/4) clay films in root channels; clear smooth boundary.

B22 48 to 83 cm (19-33 inches), dark brown (JOYR 3/3) silty clay; strong very
LSL No. fine and fine blocky and subangular blocky structure; friable, sticky and
18762 plastic; few fine roots; many very fine and fine and few medium tubular

pores; compact in place; reddish brown (5YR 4/4) thick continuous clay films
on ped surfaces and in pores; dark brown (7.5YR 4/4) thick clay films in
root channels; trace of weathered gray, yellow and red rock fragments; clear
irregular boundary.

B23 83 to 110 em (33~44 inches), brown (10YR 4/3) =ilty clay; moderate to
LSL No. strong very fine and fine blocky and subangular blocky structure; friable,
18763 sticky and plastic; common fine roots; many very fine and fine and common

medjum tubular pores; compact in place; reddish brown (5YR 4/4) thin
continuous clay films on ped surfaces and in pores; dark brown (7.5YR 4/4)
thick clay films in root channels; 5 percent weathered rock fragments which
appear less weathered than above; common krotovinas; clear smooth boundary.

B31 110 to 138 cm (44-55 inches), brown (10YR 4/3) loam; weak very fine and fine
LSL No, subangular blocky structure; friable, asticky and plastic; few fine roots;
18764 many very fine and fine and common medium tubular pores; compact in place;

15 to 20 percent of weathered rocks which appear less weathered than above;
gradual wavy boundary.

B32 138 to 173 cm (55-69 inches), brown (lOYR 4/3) loam; weak fine subangular
LSL No, blocky structure; friable, slightly sticky and slightly plastic; few very
18765 fine roots; many very fine, fine and medium pores; thin continuous clay

films on ped surfaces; dark brown (7.5YR 4/4) thick continuous clay films
in root channels; 30 to 40 percent red, brown, gray and yellow rock frag-
ments which appear to be less weathered than above.

1/ Based on data from a related soil sampled nearby,



U.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY ____Hymoxic Tropohmmult, clayey, axidic, ischyparthermie SOIL CONSERVATION SERVICE

SOIL SERIES ___Pauvela clay $OIL Nos, . S62Ha-h-3 _ LOCATION _Msui County, Havaii
Lincoln Lab Nos. 17329 - 17336

Mineralogical Analysis
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y £22.5 kg of organic carbon per square mater to & depth of 1 matar.
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PAUWELA CLAY
2Ha -l -

Location: Island of Maui, Maui County, Hawaii. Approximately 38.7 km (2.1 miles) east of the
Federal Building in Wailuku on Highway 36. Turn north for 150 m {500 feet); site is 30 m
(100 feet) east of this roadway. Date of sampling: 1962.

Description by: R. C. Malmgren. CoIlectors: !! T, Malmgren.

%1_lll1 ication: Hmoxiz: Tropohumult, clayey, oxidic, 1sohyper2'.hemie. | (Psiat

egetation: Ricegrass (Paspalum orbiculare), californiagrass (Panicum purpurascens), gueva (Fsidium

TR Japagzue tea (Cassia Iescﬁemul::im). Climate: Average annual precipitation 18 150 to

g% em (70-80 inches). The mean annual temperature is 21.1° C (70° F), the mean January temperature
20.0° C (68* F), and the mean July temperature 22.2° C {72° F). pParent material: Basic igneous
rock with possibly sowme influence of voleanic ash. T TA H w rolling windward (north) slopes
of Haleakala. Elevation: 165 m (550 feet). Drainsags: Well drained; moderately rapid permeability;
medium runoff.  Soil moimturet Moist.

Remarks: Textures Are apparent rield textures. Palred sample number S62Ha-4-L. Colors are for moist
Boil unless indicated,

" HORIZON DEBCRIPTION

Apl 0 to 15 em (0-6 inches), dark grayish brown (2.5 4/2) clay, grayish brown (2.5Y 5/2) dry;
ISL No. moderate fine subangular blocky structure; hard, firm, sticky, plastic; mwany fine roots;
17329 many fine pores; common saud-size particles that are resistant to crushing; many very fine

Blistening specks; high bulk density; few yellowish red (5YR 4/6) particles from upper part
of the B horizon; slight effervescence with hydrogen peroxide; very stmngly acid (pH 4.8);
clear wavy boundary.

Ap2 15 to 30 cm (6-12 inches), same as above, except few small pockets of very dark brown

LSL No. (10YR 2/2) and black (10YR 2/1) massive heavy mineral concentrafion; extremely acid

17330 (pHE 4.4); abrupt wavy boundary.

B21t 30 to 43 cm (12-17 inches), dark reddish brown (SYR 3/3) clay, reddish brown (SYR 4/L) dry;
LSL No. moderate very fine and fine gsubangular blocky structure; slightly hard, friable, sticky,
17331 plastic; few fine roots; many very fine and fine tubular pores; many sand-size particles

that are resistant to erushing; moderately thick patchy clay films; slight effervescence
with hydrogen peroxide; extremely acid (pH 4.2); gradual vavy boundary.

Beot 43 to 63 em (17-2% inches), dark reddish brown (5YR 3/L4) clay, reddish brown (SYR h/k)
LSL No. dry; strong fine and very fine angular blocky structure with some initial indication of
17332 weak, thin, platy structure; slightly hard, slightly firm, sticky and plastic; few roots;

common very fine and fine and few mediun tubular pores; nearly continuous illuviation
cutans; after prolonged drying, & 2.5YR 2/4 color is obtained; common 5YR 4/6 and 7.5YR L4/6
very fine “"erumbs" on some ped faces; common hard earthy lumps; more firm in place than
above horizom; contains ocecasional sheets (5-30 mm thick) one of which is described as

the next horizon; clear wavy boundary.

B2k 60 to 63 OB (24-25 inches), yellovish red (S5YR 4/6) with some tendency toward a dark brown
ISL No. (7.5¥R /L) silty clay; veak fine and very fine subangular blocky structure; soft, friable,
17333 slightly sticky, slightly plastic; few roots with a tendency for them to concentrate on

the more massive upper surface of the sheet; many very fine and fine tubular pores;
abrupt smooth boundary.

B23t 63 to 83 em (25-33 inches), dark reddish brown (5YR 3/4) clay, reddish brown (SYR L/L)
ISL No, dry; strong very fine and fine angular blocky structure; hard, firm, sticky, plastic; few
17334 fine roots; common very fime and fine tubular pores; nearly continuous moderately thick

clay films; common very fine yellowish red (SYR 4/6) and brown (7.5YR 4/L4) crumbs on

some peds; common sand-size particles that are resistant to crushing; few fine very dark
brown (10YR 2/2) pebbles of weathered basic igneous rocks; few 5 to 30 mm (1/h-1.1/4 inches)
thick yellowish red (5YR 4/6) silty clay sheets that have weak subangular blocky structure
and a few roots matted on surface; slight effervescence with hydrogen peroxide; very
strongly ecid (pH 4.8); gradusl wavy boundary.

Cl 83 to 105 em (33-h2 inches), strong brown (7.5YR 5/6) and yellowish red (5YR 4/6) silty clay,
LSL No. reddish yellow (7.5YK 6/6) and yellowish red (5YR 5/6) dry; moderate fine and very fine
17335 subangular and angular blocky structure; slightly hard, friable, slightly sticky, slightly

plastic; 70 to 90 percent by volume of very dark brown (1OYR 2/2) highly weathered basic
igneous rock; few veins and sheets of soft gibbsite 2 to 5 mm (1/16-1/4 inch) thick; slight
effervescence with hydrogen peroxide; very strongly acid (pH 4.8); gradual wavy boundary.

ce 105 to 135 cm (42-54 inches), strong brown (7.5YR 5/6) silty clay, reddish yellow (7.5YR 6/6)
LSL No. dry; veak fine emd very fine submgular blocky structure; soft, friasble, slightly sticky,
17336 slightly plastic; many very fine tubular pores; 80 to 95 percent by volume of highly weathered

baglc igneous rock; common veins of soft gibbsite 2 to 5 mm (1/16-1/U4 inch) thick; very
strongly acid (pH 4.9).

*Yellowish red sheet in the B22t horizon.



U.8. DEPARTMENT OF AGRICULTURE

SOIL FAMILY ___Humoxic PTropohusult. clavev. oxjdic, ischvverthermic S0IL CONSERVATION SERVICE

SOIL SERIES __Pauvele clay SOIL Nos. _S62Ha-l-4 LOCATION _Moui County, Hawaii
Lincoln Lab Nos. 17337 - 17343 —

_ Mineralogical Analysis
_ Mont- Kao- Jee | Amor- Amar-| Mag- Voi-
D(:,‘;')" Horizon A,L',‘;e moril~|Micas| lin- Gl:"” B".‘:""" G.‘;’““ phous |phous [netite | Ana= ks ol conie |Feld=| OIi- [Pyrox- Py~
PRAM8 | onites ites | e | e | Tte | SiO, AL Oy o, | tase glass | sPar | vioe | ‘ene | rite
- — Percent of Whole Soil -
0-18 | Apl 15 5 15 2% 20 v 5
18.30 | Ap2 15 5 |15 25 25 (10 5
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103-136| c1 1 1% |38 20 Z0 5 :
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0-18 | Apl 16,1 [10,0]19.1[37.,2(0.18(1.59] - 0.08]1.04[0.,30]|15.5]101.2|]15.3]| 21,9 0,51 (7,00
18.30 | Apa 16.0(10.7 (15,7 (39.6|0.16( 1,64 - 0407|116 (0,30 (15.3 [100.6|15.4|22.0 Dbl | &, 39
30.b3 [RA1 4 9.0| 6,7[19.2]|42.9|0,06|0.78] . |0.06]|1.96[0,38[20.3]100.424.6[35,2 ), 4b | 6.18
13.60 | Beet TaB| 6e5 [25.1 3944 [0.05(0467] - |0.02[0.87[0.33[19.5[100.2[30.9[44.2 0. 63| 5. 8%
60-75 | B23t Ta5| 644 (20.2]|4448|0.06|0,7C| -~ |0.05|0.64(0,37(19.1| 99.627.1(38.7 1.29 | 7.32
75.103 B3+ 9.5| 6.3 (24.9(39.7(0.13|0.97| - |0.05|0,36|0.,25/18.2 (300,916,7(23.9 1,2942,.09
103-138| c1 12.2] 5.4 (32,1 [30.3[|0.14(1.42] - 0.03[0.09(0,26(18.6 [100.512.9|18.4 2. 23 0. 3
Extr. | Cafion exch 7 —
Dapth 6Ala | 6Bla Extractable bases 5Bla [ gym uc’i(d'ify ccll;:cix NHa0A 55:. | mtB:":ﬁon PH
(2,':,) o,gafﬁc Nitro] C/N |6N2a| 6020 | 6P20 | 6Q2a| of | () | 5Ala Stga| i+ [ 5CT ] 5C3[ECHo [6Cle
carbon | gen Ca | Mg 75«: K | boses NH40Ac| Sum SO4 6G 1D|NHa0A Hzo KCl
Pot Pet = Meq./100 g. Percent 15 (15
0.18 | 2.88(0,23]|13 - 0.6 [0.1 [0.2 [0.9 14,5 0.9 |X.3 | & 5.0 (3.8
18-30| 2486 0,20(14 - |o.2 |0.1 0.2 |O.5 13.3 1.0 (1.3 | b 4.8 (3.8
3p43] 2,.58|0,15]17 - - lo.a [o.2 lo.2 13.6 2,0 1.5 | 1 .5 | 4.0
43260 | le66[ 0.11]15 - Jo.ax o1 [o.r Jo.3 12.8 2.6 [0.3 | 2 LT ILTY
€0-75 | 1.68|0.11[15 - 0.3 0.1 |o.1 |0.5 1.9 3.7 (0.3 | & 4.6 | 4.2
752103 0.82 0.3 |o.a [o0.5 [0.3 |1.2 8.0 | 5.9 [0.6 [15 4eb_| 440
103-138] 0.61 0.2 [o.1 [o.h Jo.5 [1.2 5.9 6.1 |0.5 [20 5.7 | 4.0
. —
Slcz’?mt.".lE’i;rul:gm%qﬁl‘]:le Cf:::grie Atterberg limits Bulk density Parti- Water content | Extensibility
Depth P + cle =
(:“) Sand ((s)',lg— Clay rgg:"“:‘f Plastic|Liquid Plastic] 1/3 |Oven H“,‘d den- | /3 5 1
(2-0.05)(0..002)k.002) PG 8f| Timit | limit | index|_bar_| dry |moist | siry bor | bor |COLEA COLE
~—Pct, of 2mm,—w soil | g/cc Pet. of whole soil |  em/cm
0-18 tr. 1.1k [3.22 30.5 [23.1
18-30 tr. 1.14 | 3.27 31.8 |24.0
20.h3 tr .05 [3.19 43,9 |33.5
43.60 tr. 1.10 [3.33 1.2 [35.h
6075 tr. 1.23 [3.31 k0.3 135.8
4—540§|., tr 1.20 | 3.23 36.6 |31.2
103-138 tr, 1.18 |2.94 29.7 [21.5

_u_/ 22.0 kg of organic carbon per squars meter to a depih of 1 meter.
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PAUWELA CLAY
862Ha~4 =4

Location: Island of Maui, Maui County, Hawaii. Approximately 37 km (23.0 uiles) edst
of the Federal Building in Wailuku on Highway Hawaii 36. Turn south for .8 km
(0.5 mile). Pit eite is about 150 m (500 feet) north of K. Honda residence (about
45 m (150 feet) south of large eucalyptus tree)., Date of sampling: 1962.

Description by:; R. C. Malmgren. Collectora: R, C. Malmgren,

C'Imﬁﬁmﬁ: H ic Tropohumult, clayey, oxidic, ischyparthermic.

Vegetation: Ricegrase (Paspalum orbiculare), californiagrass (Panicym purpurascens),
guava (Psidium guayava), Japanese tea (Cassia leschenaultiana), Climate: Average
annual precipitation is 175 to 200 em (70-80 inches). The mean annual temperature

18 21.1° C (70° F), the mean January temperature 20.0° C (68° F), and the mesn
July temperature 22.2° C (72° F). Parent material: Basic igneous rock with
possibly some influence of volcanic ash. Topography: Low rolling windward (north-

west) slopes of Haleakala, Elevation: 192 m (640 feet). Draipgge: Well drained;
moderately rapid permeability; medium runoff. §oil moisture: Moist,

Textures are apparent field textures. Palred sample number S62Ha-4-3.

. Remarks:
Colore are for moist soil.
HORIZON DESCRIPTION
Apl 0 to 18 em (0-7 inches), dark grayish brown (2.5Y 4/2) clay, grayish brown
LSL No. (2.5Y 5/2) dry; strong fine and very fine subangular and angular blocky
17337 with some strong fine and very fine granular structure; hard, slightly firm,

sticky and plastic; many roots; common very fine and fine tubular and many
interstitial pores; common very fine glistening specks; common fine hard
earthy lumpe; common wormcasts; moderately high bulk denaity:; few fine
digtinct mottles of 5YR 4/6 due to mixing by tillage; clear wavy boundary,

Ap2 18, to 30_pﬁ (7-12 inches), same color as above; clay; moderata fine and very
LSL No, fine subapgular blocky structure; slightly hard, friable, sticky and plastic;
17338 wany roots; common very fine and fine and few medium and coarse tubular

pores; common very fine glistening specks; moderately high bulk density;
commen wormcasts; occaslonal areas without structure (massive)apparently
due to accumulation of heavy minerals just above the B2 horizon; common
medium distinct mottles of 5YR 4/6 due to mixing by tillage; abrupt wavy

boundary.
B2lt 30 to 43 em (12-17 inches), yellowish red (5YR 4/6) clay, yellowish red
LSL No. (5YR 5/6) dry; weak medium and fine subangular blocky structure; soft,
17339 friable, sticky and plastic; common roots; many very fine and fine and few

medlum tubular pores; common patchy glaze on ped faces; few fine hard
earthy lumps; normal bulk density; gradual wavy boundary.

B22t 43 to 60 em (17-24 inches), same color as above; clay; strong fine and very
LSL No. fine apgular blocky structure; slightly hard, slightly firm, sticky and
17340 plastic; common roots; many very fine and fine and few medium tubular pores;

nearly continuous {liuviation cutans; common very fine "crumbs' of 5!Rt4/6
and 7.5YR 4/6 color on some ped facqs as observed under hand 1ena{v'ag7 -
ately firm in place; after prolonged drying, a redder color of 2.5YR /§ ig
obtained; contains occasional sheets varying from 2-10 mm in thickness;
these sheets are comprised of 5YR 4/6 solil material tending toward a 7.5YR
4/4 colox ippediately adjacent to the contact; both the top and bottom

of these sheets exhibit eomewhat of a masaive appearance; they have shown
a temporary.rgairiction in downward water movement immediately following
heavy rains; gradual wavy boundary.

B23t 60 to 75 cm (24-30 inches), dark reddish brown (S5YR 3/4) clay; moderate and
LSL No. strong fine and very fine angular blocky structure: elightly hard, slightly
17341 firm, sticky and plastic; few roots; common very fine and fine tubular pores;

nearly continuous illuviation cutane; common fine hard earthy lumps; few
fine highly weathered pebbles and rock fragments; aftar prolonged drying, a
redder color of 2.5YR 2/4 1s obtained; contains occasional sheats as des-
cribed in above horizon; gradual wavy boundary.

Big 75 to 103 cm (30-41 inches), dark reddish brown (5YR 3/4) clay; moderate and
LSL No. strong fine and very fine angular blocky and subangular blocky structure;
17342 slightly hard, friable, sticky and plastic; few roots; common very fine and

fine and few medium tubular pores; common highly weatherad rock particles,
few velns of what appear like gibbsite (1-5 my thick); gradual wavy

boundary.
[4} 103 to 138 cm (41-55 inches), dark brown to strong brown (7.5YR &4/4 and 5/6)
LSL No, silty clay; weak fine and very fine subangular bleocky structure; soft,
17343 friable, slightly sticky, slightly plastic; no roots; many very fine tubular

pores; many highly weathered basic igneous pebbles and cobbles (40-70 percent by
volume); few veins of gibbsite oriented horizontally and diagonally.



SOIL FAMILY Humoxie Tropohumult, playey. oxidie, isohyperthermic

SOIL SERIES _Haiku clay (texadjumot)
Lincoln Lab Nes. 17311 = 17317

SOIL Neos.

362Ha-k4 -2

U.5. DEPARTMENT OF AGRICULTURE
50|L CONSERVATION SERVICE

LOCATION Maui County, Havaii

Mineralogical Analysis
- Amor-| Ameor-| Mag-
Depth Allow [Mont Kao= G bbs-Boshm|Goeth "9 Vol- .
Horizon il=| Micas| lin= . 281 phous [phous (netite | Ana= tz| canic |Feld-| Oli- [Pyrox- Py-
(em) " phane I’:::;;es - irr;s ite ite te SiOz |203 ote. | 1o uor 0;;;: tpar | vine Py’"e rite
= Parcent of Whole Soil
0-15| Apl 5 10 %0 15 | 10 | 1X
18-33 | Ape 20 5 | 10 40 10 [ 10 | 1x
33-45| B2l 15 | 10 [ 10 3s _11s |10
W50 Bez 19 15 15 %40 Z 10
70-98 | B23 5 | 25 | 20 25 10 5
98.15¢ B3 2 | 20| 20 20 10 5
156-179 C1 5 | 10 20 10 s [ IX
; Extractable |arb- |0.5N NoGH
Depth Total Chemical Analysis _ n:u: 6QLg |onate Solubcie
T CaCO.,| ¢:
(em) SiO2 T|O2 AI203 Fa203 MnO2 MgQ| CaQ NaZO K20 P205 l..O.1.|Total | Fe Fe20 :5153 5102 M,ZO3
f—— - Parcent of Whele Soi =
0-18 [ Apl 168 [L1.6] 7.6 [46,3[0.15[0.97 - [0,06[1.15[0.55]15.9|102.1]24.8/35.5 0,.30]1,0%
18-33 | Ap2  [16.8[11.2|11.1 [63.0]0.12(0.77| - |0.07|1+23|0.51|15.5]100.3(23.9( 34,2 0. 49| 1. 34
33.45 | BAl  [la.l]| 7.9(15.2 |42, 7]0.07 (0. 66| . - |0,99|0.57|17,6 | 99.8(22,0]/31,5 2.01| 2.
570 | B22 [L1e9 | 645 2342 [3649 0409 0478 - |0.02|0.65|0452|19.1] 99.7| 2409|3546 .69 6. %
70-98 | B23 [18.9| 542|274 |28.4|0.12 [0.98 | . = [0.31(0.39|18.1| 99.8( 16.0(| 22.9 SaPH|14, 87
| 98.155| B3 17.3( 5.7(30,1 [26,6]0.12]]1,62] - « lo.11/0,42/17.6] 99.4(13.9 ﬁ.O 6.}}!0.&1
155-275 c1 LT40 | 5.2 |32.9 (2447|0415 [Le54| - - - [0.32[10.0( 99.813% ) 0.4 0.8
u * Extr. | Cation axch j Ba! .
Dot dA%n | 6BIs Extractable bases SBlo Sum :c,l‘drih capgclfy NH,OAe fxcf:‘ !gm;ug‘ pH
.p 5 76“20 6020 | 6P20 | 6Q12a of SAla axtr. A"H'" 5C1 | 5C3 |8C10 [8C1e
(cm) o::-:g:;c Nltnro- A Co | Mg | Ma K | bases 6H2a NH,0Az| Sum 504 4G 1D [NHa0A H20 KCl
Pet. Gt —— Megq./ 100 g, — Percent 1S | 15
0-18 | 3,08(2.26(12 - |0.6 | 0.1 | 0.3 [1.0 15.9 1L.T [0.5 [ 5.1 74%.1
33 2.79|0. 23|12 -~ (0.6 | 0.1 0.2 [0.9 14,3 1.6 o.a 6 3.0 | 4.0
197]0.1A112 a2 |08 Q.21 0.3 (1.3 15,5 -2 |0, 8 be9 |4l
hs-‘ro 1.76[%,13 |16 [0.6 [0.7 | 0.4 | 0.1 ]2.8 12.2 1.4 Jo.2 [ 15 5.2 [ %%
70-98 | 1.,08[0.c8|14 [1.0 [0.8 | 1.0 0.1 |2.9 12.7 2.0 |0.8 | 23 S.1 [ 4.0
98.155| 0.91(0.06|15—10.6 1o [ 8! 0,1 1,7 12.0 L.h 2.2 | ab 5.0 |44
155-175] Qs 74 |0.04 (18 0.4 0.3 | 0.8] 0.1 [2.6 12.k L1 [o.8 | 13 (L B
[
5|§? 1=|9H'i and Pﬁ“’"‘i" (;'?:O':" Atterberg limits Bulk demsity | Pcrlﬂ- Water content | Extensibility
Depth [“Sand | 31t [ Clay - 1/3 |Oven | Field | ap. /3 | 15 1!
0.5- > Plostic|LiquidPlastic| 1/ on | Fisla [ gop..
(em) (50,080 Gom)|.002) ‘h P Timit | Vimit | index| bor | dry | mofat | sipy bor | bor |COLEF COLE
—5 - Iil g/cc Pet, of whole soll |  ¢m/em
- 0-18 - 1.10 [3.23 .7 ea.s
18.33 - 1,11 |3.31 30.4 | 2k.b
2z e - 1.38 [3.85 Ls.2 | 38.4
h5- tr, 1,06 [3.16 b | 39.0
70-98 tr. 1.09 | 3.06 ho.k | 33.2
ofl.155 tr 1.10 |2.08 1.2 | 1.5
155-175 +r. 2.99 36.2 | 2.9

8/ 21.6 kg of arganic oarban Per sqUATe Meter to & depth of 1 meter.



Location:

135

HAIRU CIAY (taxadjunct) 1/
§62Ha 42

Island of Maui, Maui County, Hawaii. Approximately 32.3 km (20,2 miles)

east of the Federal Building in Wailuku, Maul, on Highway Hawaii 36. Turn south
for 4.7 km (2.9 miles) through Pauwela Village and enter pasture west of road.
Pit site 18 .48 km (0.3 mile) north of pasture site 75 w (250 feet) west of highway.
Date of sampling: 1962

Description by: Robert Malmgren. Collectors: Robert Malmgren.

Classification: Humoxic Tropohumult, clayey, oxidic, ischyperthermic,

Vegetation: Ricegrass ( alum orbic ), californisgrass (Papicum
Yegetation: ?z

purpurascens), guave (Paidium guayava), Japanese tea
Lligste

mgsia leschenaultiana).
The mesn annual temperature is 21.1° ¢ (70° P. The

average annual precipitation is 150 to 175 cm (60-70 inches). Parent material:
Basic igneous rock with possibly some influence of volcanic ash, Togogragﬁz:
Low, rolling, windward slopes of Haleakala., Elevation: 285 m (950 feet).

Drainage:
Moist.

Remarks:
HORIZON

Apl
LSL No.
17311

Ap2
LSL No
17312

B21
LSL No.
17313

B22
LSL No.
17314

B23
LSL No.
17315

B3
LSL Ne.
17316

cl
LSL No.
17317

Well drained; moderately rapid permeability; medium runoff. Soil moisture:

Textures are apparent fleld textures, Paired sample number is S62Ha-4-1.

DESCRIPTION

0 to 18 em (0-7 inches), dark brown (7.5YR 4/4) clay, light brown (7.5YR 6/4)
dry; strong fine and very fine angular blocky with some strong medium and
fine granular structure; hard, slightly firm, sticky and plastic; many
roots; common very fine and few coarse tubular and many interstitial pores;
many very fine glistening specks; common hard earthy lumps; common worm-
casts; moderate high bulk density; this aoil crushes to a slightly higher
chroma; gradual wavy boundary.

18 to 33 cm (7-13 inches), dark brown (7.5YR 4/4) clay, light brown

(7.5YR 6/4) dry; strong fine and very fine angular blocky with some strong
fine and very fine granular structure; slightly hard, slightly firm,
sticky and plastic; common roots; many very fine and fine common medium
and few coarse tubular pores with many interstitial pores; many very fine
glistening spacks; common hard earthy lumps; somewhat more firm in place
than above horizon; common wormcasts; moderate high bulk density; this
401l crushes to a elightly higher chroma; abrupt wavy boundary,

33 to 45 cm (13-18 inches), yellowish red (5YR 4/6) clay, yellowish red

(5YR 4/8) dry; weak medium breaking to moderate fine and very £ine subangular
blocky structure; soft, friable, sticky and plastic; common roots; many very
fine and fine and few medium tubular pores; normal bulk density; few very
fine hard earthy lumpa; thin patchy glaze; gradual wavy boundary.

45 to 70 em (18-28 inches), yellowish red (5YR 4/6) clay, yellewish red
(5YR 4/8) dry; strong medium and fine angular blocky and subangular blocky
structure; slightly hard, elightly firm, sticky and plastic; few roots;
common very fine and fine tubular pores; nearly continuous illuviation
cutans; more firm in place than above horizon; prolonged drying produces a
10R 3/3 color as a coating on clods and peds; gradual wavy boundary,

70 to 98 cm (28-39 inches), yellowish red (5YR 4/6) clay, yellowish red

(5YR 4/8) dry; moderate and etrong medium and fine angular and aubangular
blocky structure; slightly hard, friable, aticky and plastic; common illu-
viation cutana; common whitish nodules (mineralm of secondary origin) common
areas of saprolite; has somewhat of a gritty feeling due to hard earthy
lumpe and few highly weathered rock fragments; gradual wavy boundary.

98 to 155 em (39-62 ineches), yellowish red (5YR 4/6) clay with many large
distinet mottles of 10YR 2/2 and 2/3; weak, medium and coarse subangular
bloeky structure; friable, sticky, plastic; few roota; common very fine and
fine tubylar pores; many light gray nodules of secondary minerals; patehy
thick {lluviation cutans; many fragments of saprolite that can be cut with
a knife; gradual smooth boundary.

155 to 175 em (62-70 inches), reddish brown (5YR 4/4) stlty clay loam;
weak coarse subangular blocky; common mottles of 10YR 2/2, 3/3 and 3/4;
friable, slightly sticky, plastic; many very firm particles which are
probably weathered rock fragments; thick illuviated cutana on ped faces;
many firm fragments of saprolite which can be cut with a knife.

1/ The Haiku serics is clessified in Humoxic Tropohumults, clayey, ferritiec, isohyperthermic.
This pedon cootains too 1ittle extractable {ron to be in a ferritic family.



U.5, DEPARTMENT OF AGRICULTURE

SOIL FAMILY ___ Humoxie Tropohwmult, clayey, oxidic. isothermie
SOIL SERIES __Leilehua silty clay SOIL Nos, _ 561Ha-7-9

Beltsville Lab Nos, 61507 - 61512

S0IL CONSERVATION SERVICE

LOCATION __Honolulu County, Hawaii

Mineralogical Analysis

_ Ment- 1o | ZA3) Amor- Amor+| Mag- Vol -
Ifiz:‘r)h Heorizon ':I_I.L:e moril-{Micas| lin= G;?eés B‘ﬁ:m Gﬁ:m P"‘f"-'s phous |netite | Ana- CQuartz cac:\ic Feld-| Oli= |Pyrox- Py~
lonite ites SI02 A!ZOS ote. | fo5¢ glass| 3Par vine | ‘ene | rite
Parcent of Whole Soil —
ke 12 T |
- 7
43-55 | Be2 _ 7 13
55-T6 | B23t 30 [ 18 i
78-103| B2ht 26 18
103-120| B2St 30 25
120-155 €1 25 | 20
155-188| c2 3 | 15
I : Extractable [Garb~ [0.5N NaOH
Depth Total Chemical Analysis P e °"g,'° Soloble
(em) 5i0,, | IO, |AL,Q,[Fe,0IMnO,| MgO | CaO|Nu,O| K, 0 |P,O:L.O.1]Total | Fe [Fe,0,C9C04| si0
2| TiO; AlyOyfFe,O4 MO, 20| K29 |P205 299 | 302|225
ercent of Whole Soi -
3813? ggl | 13.6 19.3
- 13.6| 19.
43.55 | B22 13 71 19.6
55-76 | Ba3t 18,2 26.0
78-103 B4t 16.8| 2k.0
1203-120] B25t _ 13.7/19.6 |
120-155] c1 11.2 | 16.0
155-188| c2 12,3 17.6
i . Extr. | Cati R Bo
Denth 6Ala | 6B24l Extractable bases 5Bla | sym uc,i(drify c;:gcei,t(;: 40 5:,::. saruf:ﬁon PH
ept ++| 5CT| 5C3[8C1o [8Clc
ic|Ni 6N24| 602b | 6P2a | 6Q2q| of 5A1a [5A3a | extr. | Aj
fem) - (Orgenic ik C/N|%Ca | Mo | Na | K |boses | H2s,0n Sum | SO, | oG 1p|mon H,O | KCI
Pet. | Pet. = — Meq./ 100 g.—— v Percent 1:1 | 11
0-30 | 3.04 |0.261| 12 0.4] 0.1 |0.09P.15 2,6 25.3 1 3 4,5 | k.1
30-h3 | 2,61 [0.245( 11 0.1 k0.1 | 6.08 p.2k 23.8 2k .2 2 [ TR TR
43.55 | 2.90 |0.246]| 12 0.1 0.1 | 0.07 |0.22 23.8 24,2 2 RN
55-78 [ 2.03 |0.1h2| 1k 0.2] 0.2 |0.11[0.18 30.2 30.9 2 LT [&.5
78-103 0.84 (0,078 11 <0,1 [<0.1 [ 0.08 .13 21.0 21.2 1 4,6 | k4.3
103-12d 0,79 lo.063] 12 | «0.1[0.1 |[0.08]0.20 17.1 17.4 2 |45 [N
120-15§ 0.39 |0.0kL] ¢ 0.1]0.1 | 0.08[0.17 13.3 13.8 3 | BT | %2
155-18¢ 0.52 |0.0uO| 13 0.3] 0.1 | 0.07 .18 16.0 16.6 i b6 | k.3
Siﬁfofnlg—:;ra('z:mgqu‘ile c?:g“_e Atterberg limits Bulk densit)} | Pur|ri- Water content | Extensibility
Depth |5 i Clay |ments | N cle D1
oy and (gl-ls"_ ay >29mmf Plastic|Liquid[Plastic 1/3 [Oven Field | jan— /3 15 i co
(2-0.05)|0.002)|.002)[BS £ | fimit | limit |index | Bar | dry |moist| sty bar | bor |COLEf| COLE
~—Pct, 2mm . —| soil g/ec Pet. of whole soil cm/em
_ 7 | \
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LEILEHUA SILTY CLAY
S61Ha-T-9

Locationt Island of Oshu, Honolulu County, Hawaii. Upper north corner of Dole Pineapple field
425122, Approximately 4 im (24 miles) northeast of Pineapple Research Institute Field station.
Date of sampling: 1961.

Described by: . Womack. Collectors: D. Womack and J. M. Williams.

Clagsification: Humoxic Tropchumult, clayey, oxidic, isothermic.

Vegetation: Pineapple. Climate: Average snnuml precipitation is 163 to 188 em (65-75 inches).
The mean annual temperature is 21.1° C (70° F), the mean January temperature 20.0° ¢ (68° F),
and the mean July temperature 23,3° C (74° F). Parent material: Presumed to be alluvium
washed from higher pediments. Numerous chunks of gray titanium material that appear to be
relic fragments from older landscape. Togograﬁ%lx: On west slopes of a geomorphological land
surface of the Koolau Range. Approximately middle of long pediment. Appears to be 0ld eroded
land surface, 4 to 6 percent to west. Elevation: 294 m (980 feet). Drainage: Well drained;
moderately rapid permeability; medium runoff. Soil moisture: Moist.

Remarks: Textures are apparent field textures. Colors are for moist soil unless otherwise noted.

HORIZON DESCRIPTION

Ap 0 to 30 ecm (0-12 inches), dark reddish brown (5YR 3/3) silty clay, reddish brown (SYR 4/3)
BSL No. dry; moderate fine, medium and coarse granular structure; very hard, firm, sticky, very
61507 plastic; plentiful roots; common very fine and meny fine interstitial pores; many very

fine glistening specks; common fine particles of gray (SYR 5/1) presumed to be titanium
oxide; few chunks and pockets of dusky red (10R 3/4) material mixzed by tillage from a
lower horizon; decomposing pineapple trash throughout horizon; bottom of horizon has 2.5
em (1 inch) layer of pineapple trash; extremely acid (pH h.ls; abrupt smooth boundary.

Bl 30 to 43 em (12-17 inches), dark reddish brown (2.5YR 3/U4) moist and dry silty clay; weak
BSL No. medium and coarse subanguler blocky structure; herd, firm, eticky, plastic; plentiful roots;
61508 common very fine and fine tubular pores; few fragments and pockets of dusky red (10R 3/3)

material mixed by tillage; many very fine glistening specks;common fine gray (5YR 5/1)
vhen moist material; compacted by tillage; extremely acid (pH 4.0); abrupt smooth boundary.

B22 43 to 55 em (17-22 inches), same color and texture as above ; Weak coarse subangular
B3L No. blocky breaking to moderate very fine and fine subangular blocky structure; hard, firm,
61509 gticky, plastic; few fine roots; many very fine and fine tubular pores; many very fine

glistening specks; common fine fragments of gray (S5YR 5/1) material; numercus very
firm earthy lumps; extremely acid (pH 4.1); sbrupt smooth boundary.

B23t 55 to 78 cm (22-31 inches), dusky red (10R 3/3) silty clay, dusky red (10R 3/4) dry;
B5L No. weak coarse and medium moderate subangular blocky structure with few pockets of moderate
61510 very fine subangular blocky structure; hard, friable, sticky, very plastic; very few

roots; many very fine and fine and common medium tubular pores; thin patchy clay films
and weak pressure cutans on peds; extremely acid (pH 4.5); clear smooth boundary.

Belt 78 to 103 em (31-41 inches), dark reddish brown (2.5YR 3/4, 3/3 crushed) clay, reddish
BSL No. brown (2.5YR 4/4) dry; weak cosrse subangular blocky breaking to moderate very fine and
61511 fine subanguler blocky structure; hard, firm, sticky, very plastic; many very fine and

fine tubular pores; nearly continuous pressure cutans on ped faces; many thin patchy clay
films; common very firm earthy lumps; extremely acid (pH 4.3); abrupt wavy boundary.

B2St 103 to 120 cm (41-48 inches), dark reddish brown (2.5YR 3/4, 3/3 crushed) heavy silty
BSL No. clay, reddish brown (2.5YR 4/h) dry; moderate very fine subangular blocky structure;
61512 hard, firm, sticky, plastic; many very fine and fine tubular pores; meny fine distinct

dark reddish brown (2,5YR 3/1‘) coatings on ped faces; continuous pressure cutans on ped
faces; many thin patchy clay films; many very firm earthy lumps; peds have a brittle
feel; common iron segregation; few pockets of highly weathered gravel; extremely acid
(pH 4.1); clear wavy boundary.

cl 120 to 155 em (48-62 inches), dark reddish brown (2.5YR 3/3) clay, dark reddish brown
BSL No. (2.5YR 3/4) dry; moderate very fine, fine and medium subangular blocky structure; very
61513 hard, firm, sticky, very plastic; many very fire and fine tubular pores; dark reddish

brown (2.5YR B/h) coatings on ped faces; continuous pressure cutans on ped faces, some
appear to be clay films; many very firm earthy lumps; few highly weathered gravels;
extremely acid (pH b4.2); gradual wavy boundary.

ce 155 to 188 cm (62-T5 inches), dark reddish brown {5YR 3/4) clay, reddish brown (5YR L/h)
BSL No. dry; moderate very fine, fine and medium subangular blocky structure; hard, firm, sticky,
6151k plastic; many very fine and fine tubular pores; stringy dark reddish brown (2.5YR 3/k4)

patchy clay films on ped faces; continuous pressure cutans on ped faces; many weathered
gravels; extremely acid (pH 4.3).



SOIL FAMILY —.——Humoxic Tropolumult. claveyv, oxidic, isothermic

U.5, DEPARTMENT OF AGRICULTURE

SOIL SERIES _ Paaloa silty clay SOIL Nos. _ 8588871

Beltsville Lab Nos. 5957 = 59578

SO1L CONSERVATION SERVICE

LOCATION __Honolulu County, Haweii

Mineralegical Analysis ]
A2 Mont- k443 | A Amer=| Amor+| Mag-~ T2 | vol-
°(°P')h Harizon A,,'1°' moril<| Micas| lins [C16bs-|Boshr Goetirl b o.s |phous [netite | Ana= lmyarta| cante |Feld-| Oli- [Pyrox-| Py~
cm phane | ites ites | iT® ite | ite 5;02 Al,Oql etc. tase glass| PO vine | ‘ene | rite
~— Parcant of Whole Seoil
0.23 | Ap - X |15 | 15 X
23-53 | B21 - | 25 | 15 P
53.95 | Bp2 - - 35 | 10 -
95-155| B3 - - 45 10 =
n55-165| €
Total Chemical Analysis Extractable %é:;; 0.5 NaOH
Depth
$i0, | TIO, [A1,0,[Fe,0.IMnO,| MgO | CaO[Na, 0| K,0 |P,OL[L. 0.1 Total | Fe [Fe, 0,90 siO
(em) 2| TIOy |Al505Fe,04 MnO, 50| K20 (P05 299, 5102 | A%
-.. — Parcent of Whole Soi - —
0-23 | Ap  [24.26 |12.44[17.92]37.84] 0.09 15.22[105.8[ 17.5 | 25.5
23-53 | B21  N3.62 | 5.84(26.32(k2.24| 0.08 iggg :J{.gg.g ?.Ja'g l3g.3
53.95 | B22 [g.76| 6,L8[31,28 09 . . . .3
95+155( B3 j [17.24 [ 6.56/31.52|31.92( 0.09 15.33[102.7 15.3 | 21.9
155-165| ¢ 0.8k | 7.23|27.92(33.97| 0.0k 12.70/102.7| 11.2 | 16.0
6Ala | 6B2a Extractoble bases 5Bla | gum Q,E’;;’i;y 5A3SM5A; NH A felr Bose pH
Depth | & ‘ Sum | by K i[5C1 | 5C3[8C1a [BCIc
{em) [Orgonic|Nitro-| C/N 6%'2‘1 63\21’ 6:?“ 6%25 b:f 6M2o| or | sat. Bs’gf- Al oae n.o | kol
carbon | gen ° s a ses Catior| PHT 4 |6G1D|™4 Sum | 2
Pet. | Pet. Meq./100 g.- ——=| Peorcent 11 11
023 | 3.19 |0.261 12 | 0.8 | 0.3] 0.2 ] 0.2 | 1,5 |27.8(29.2[2k.2 5 [ 4.8 [ 4.5
2353 | L.26 [0.090 14 0.4 [0.1| 0,2 0,1]0.8 |27.5:(28,2 2 [ 4.8 | k6
ls3. g5 02 lo, 9 | 0.6 0] 0] Tr, o.g %h.g 15.8 | 13.6 | 1(6), 5.0 t'é
155| o6 |o0,038 12 [ 1.4 |01 0.1 | Pr. [ 1. 5.7 | 17.3 ‘ 5.1 .7
1?;.122 0.54 |0.034 16 [3.0 | 0.1| 0.1 | Tr. [ 1.2 |2h.37]25.5(17.0 5 | 5.2 | 5.3
-~ Siﬁ?uﬂ&fgroﬁm%géxﬁle Cf:::gr:_e Arrerbergjim"s Bulk density Pzrltei- WWater c:nrenr Exte:;ﬂ:ilify
(ZZ) >and (8|,|§- Clay gg:":'fl’lastic Liquid Plastic 173 |Oven #"’33 den- Field baig COLEA COLE
(2-0.05)[0.002)|.002)[B5H- O Timit | limit [index| bor | dry |moist | sity moist.| ber r
-~ Pct, of 2mm,—e| soil g/cc - Pet. og_s\ni%gle soil cm/cm
0-23 h.0' [ 33.0[63.0 0. 37 B 33.5
23-53 | 4.0 |18,1(77.9 1.10 b2 |Lo.1]| 38.2
53.95 | 12,5 [2h4.5]63.0 11.11 hhg tgt 32;
95-155 8.0 [37.5 |54%.5 o1 3.
155-165| 13.4 | 73.0[13.6 59 | 51.6| 1k.2

_nj 13.6 kg of organic carbon per square meker o a depth of 1 water.




139

PAALOA SILTY CLAY
§58Ha=7-1

Location: 1Island of Oahu, Honolulu County, Hawaii; .81 km (1/2 mile) northwest of Wahiawa,
turn northeast from Highway 80 on to Highway 804 leading to Wahiawa Naval Radio Sta-
tion. Sample pit Is located in Naval Reservation about 1,2 km (3/4 mile) east of main
gate, 60 m (200 feet) south on road to Poamocho Tunnel. Date of sampling: 1958.

Description by: D. Womack. Collectors: D. Womack and J. M. Williams.

Clagsification: Humoxic Tropohumult, clayey, oxidic, isothermic.

Vegetation: Broomsedge (Andropogon virginicus), hilograss (Paspalum conjugatum), rice-
grass (Paspalum orbiculare), Glenwoodgrass (Sacciolepis contracta). Along edges of
drainageways on both sides of upland is cover of koa (Acacia koa), Molucca albizzia
(Albizia falcata), and staghorn fern (Gleichenia linearis). Climate: Average annual
precipitation is about 175 to 250 cam (70-100 inches). The mean annual temperature is
21,1°C (70* F), the mean January temperature 19,4°C(67° F), the mean July temperature
22.8°9 € (73° ). Parent material: Weathered olivine basalt, Topography: Nearly
level, narrow medial upland slopes of Koolau Range. Slope 2 percent convex to southwest.
Elevation: 354 m (L4180 feet). Drainage: Well drained; moderately rapid permeability;
slow runoff. Soil moisture: Moist.

Remarks: Textures are apparent field textures. Colors are for moist soil, Paired
sample number S58Ha-7-2,

HORIZON DESCRIPTION

Ap 0 to 23 em (0-9 inches), dark reddish brown (5YR 3/2) silty clay; strong
BSL No, medium granular structure; firm, sticky, plastic; many roots; many fine and
59574 very fine interstitial pores; common wormholes and casts; few small highly

weathered pebbles; few small pleces of charcoal; very slight reaction with
hydrogen peroxide; abrupt wavy boundary,

B21 23 to 53 em (9-21 inches), dusky red (10R 3/3) silty clay; strong very fine

BSL No. subangular blocky structure; firm, sticky, very plastic; many roots; many

59575 fine and very fine tubular pores; continuous thin glaze on all peds (possibly
oxide coating); no reaction with hydrogen peroxide; abrupt wavy boundary.

B22 53 to 95 cm (21-38 inches), dark red (2.5YR 3/6) silty clay; strong very fine

BSL No. subangular blocky structure; firm, sticky, very plastic; few roots, mostly

59576 following cleavage planes; root mat on top of this horizon; many fine and very

fine tubular pores; this horizon is firm in place; dusky red (1OR 3/3) glaze
on most peds and in pores, some of which look like clay film; many small frag-
ments of highly weathered rock; no reaction with hydrogen peroxide; gradual
wavy boundary,

B3 95 to 155 cm (38-62 inches), reddish brown (5YR 4/4) silty clay; moderate fine
subangular blocky structure; friable, sticky, very plastic; very few roots;

BSL No. many fine and very fine tubular pores; dark red and dusky red glaze on most

59577 peds and in pores, some look like clay film and some appear to be oxide coat-

ings; many small highly weathered rock fragments; no reaction with hydrogen
peroxide; clear wavy boundary.

c 155 to 165 cm (62-66 inches), yellowish brown and brown highly weathered rock.
BSL No. This appears to be highly weathered material around a solid boulder core;
59578 abrupt boundary.

R 165 cm (66 inches), basic igneous rock.

Not

sampled



SOIL FAMILY __ Huawoxic Tropohuwmult, @ oxidic, isothermic DOt L B age i

SOIL SERIES —_Paslos silty clay  SOIL MNos. 558Ha-7-2 LOCATION _Honolulu County, Hawali
_ Beltsville Lab Nos. 59579 ~ 59583
Mineralogical Analysis —
Az -| 7A2| kg3 |.A Amor-| Amor-| Mag- TAZ
¢ Mont K | 19 Vol-
D(:zt)h Horizon ;\}:L:e moril-{ Micas | lin- G::’} Boie':m- G;:;:rh- phous phous |netite [ Ana=l~, | oot [ Feld=| Oli- |Pyrox-| Py-
lonites ites 510, |AlyO4| grc. | 105 glass| P97 | vine | ene | rite
_ — Percent f Whole Soil —
0-20 | Ap - X - 3 1xX
20-60 [ B21 - X | 15 [15 x
60-110 Bep | - - | w0 |15 _ -
110-180 B3l - [ w0 |10 -
180-210 C - - 10 3 -
- : Extrociabl ~T0.5N N
- Total Chemical Analysis i:;’;"s’c glc’.fu %é?e o 55':|ubci?H
ep — 7
{em) S10, | TiO, |Al,04[Fe,04MnO,| MgO | €aO|Na,O KO |P,0 L. 0.1 Total | Fe FezoSC:Eﬁf;g Si0, | ALy
— — = Percent of Whole Soi =
0-20 | Ap ‘ ‘ 16.7 | 23.9
22-60 B2l 22.(]). %.'ﬁ?
11 ROD 13. .
110-180( B3l 2,1 | 17.3
180-210| @ 9.4 | 13.4
v | Extr. | Cati ch Ba
Deoth M}: éB2a Extractable bases 5Bla Sum uc’i‘driry c;;gceify MH4OA EXC"I, satuxs:eﬁon PH
apt - £ ++| 5CT[ 5C3 [8C1a [8CIc
N s &N 6020 | 6P2a | 6Q2 o 5A%a | 5A3a| extr.
(cm)  Organic | Nitroy C/N ng M Naa K ¢ bases | 8F12%/un,0ac| Sum | SO " nnorc| Sum | HpO | KC
carbon | gen ! i 4 | ®~'4 |6G1D 2
Pct. PgtE Meq./100 g, *={  Parcent 1:1 1:1
020 | 3.04 [0.2 12 | 0.6 0.9 0.2 | 0.2 ] 1.9 |26.7 28.5 6 5.2 [k.D
20-60 L4 |o,110 13 (0.6 0.1 | 0.1 | T, | 0.8 ]29.,5 30.4 3 5.0 | 4.7
60-110| 0.53 0,053 10 | 0.4 o.4] 0.2 0,1 ] 1.2 14,7 15.8 & 5.2 | %.7
110-180| 0.31 | 0,039 B 0.6 0.3] 0.1 ] 0,1 1.1 |17.%4 18.5 [ 5.2 4,6
180-210| 0,50 | 0,037 14 | 0.6 0.1]| 0.2 Tr. 0.9 (14,0 k.9 6 5.0 | 4.5
I I I | | | | I A !
Dect Siﬁ?ﬁ;'g‘—';ru(n"?-m’;qéxﬁle c"’q(’g":_emAfierberg limits Bulk density P’.-:-l::‘- mWater <::::»nr7"nra Exle:;i::ilify
e A Tlay |ments
e R o e 3 oo P88 o (B (B
(2-0.05)(0.002) |¢.002) %fhc‘)& limit | limit |index| bor | dry |moist | gty | moistd r ¥
=—Pct, of 2mm.—w| soil B g/cc Zgr. oi%vho P soiél' cm/cm
0-20 & | 28.7 | 6T7. . ]11.06 0] 35.
20-60 3.1. 13.3 83.2 Q.Gﬁ tg igg t\g‘s&
&0-11 7.1 oh7 I eB. 2 | 1.1 v . i |
110-18 A1k [ 32.4[56.2 50 [ 55.1] 1.9
180.210 9.6 |[33.6]56.8 52 | sh.b| k2.6

s/ 19.6 kg of organic osYbOm PEr square metar to a depth of 1 meter.
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PAALOA SILTY CLAY
558Ha-7-~2

Location; Island of Oahu, Honolulu County, Hawall. Located in the east range of
Schofield Barracks. Sample site is located 15 m (50 feet) north of road to Ku Tree
Reservolr about 9.6 km (6 miles) east of intersection with Highway 99 which is located
at northern boundary of Leilehua Golf Course, 1958.

D. Womack., Collectors: D, Womack and J. M. Williams.

Classification; Humoxic Tropohumult, clayey, oxidic, isothermic.

Vegetation: Broomsedge (Andropogon virginicus), hilograss (Pagpalum conjugatum), rice-
grass (Paspalum orbiculare), and white ironbark (Eucalyptus sideroxylon). Along edges
of drainageways on both sides of upland, the cover is koa (Acacia koa) and staghorn
fern (Gleichenia linearis). Climate: Average annual precipitation is. about 175 to
250 cm (70-100 inches). The mean annual temperature is 21.1° ¢ (70° F)d the mean Jammcy
temperature 19.4° C (67° F), and the mean July temperature 22.8° C (73° F). Parent
materisl: Weathered olivine basalt. Topography: Nearly level, narrow medial upland
siopes of Koolau Renge. Slope 1 percent conveX to souttwest. Elevation: 330 m (1,100 feet)
Drainage: Well drained; moderately rapid permeability; slow runoff,

Moist.
Remarks: Textures are apparent fileld textures. Colors are for moist soll, Paired sample

number S58Ha-7-1.

HORIZON DESCRIPTION

Ap 0 to 20 em (0-8 inches), dark reddish brown (5YR 3/4) silty clay; strong
BSL No. medium granular structure; firm, sticky, plastic; many roots; many fine and
59579 very fine interstitial pores; common worm holes and casts; a small amount of

the dusky red material from horizon below mized in by cultivation; slight
reaction with hydrogen peroxide after short delay; abrupt wavy boundary.

B21 20 to 60 cm (8-24 inches), dusky red (10R 3/4) silty clay; moderate very fine
BSL No, subangular blocky structure; firm, sticky, very plastic; many roots; many fine
59580 and very fine tubular pores; few worm holes and casts; thin shiny coating on

most peds (possibly oxide coating); few small highly weathered rock fragments;
no reaction with hydrogen peroxide; abrupt wavy boundary.

B22 60 to 110 em (24-44 inches), dark red (2.5YR 3/6) silty clay; strong very fine
BSL No, subangular blocky structure; firm, sticky, very plastic; few roots with thin
59581 root mat on top of this horizon; many fine and very fine tubular pores; horizon

is firm in place; thin, continuous dusky red glaze on all peds, some of which
look like clay films; many small highly weathered rock fragments; no reactfion
with hydrogen peroxide; gradual wavy boundary.

B3l 110 to 180 cm (44-72 inches), dark brown (7.5YR 3/2) silty clay; weak, moderate
BSL No. fine subangular blocky structure; friable, sticky, very plastic; few roots;
59582 many fine and very fine tubular pores; almost continuous thin dusky red glaze

on peds and in pores, some of which look like clay film; many soft clayey rock
fragments; no reaction with hydrogen peroxide: gradual wavy boundary.

Cc 180 to 210 cm (72-8%4 inches), very dark grayish brown (10YR 3/2) silty clay;
BSL No. weak very fine subangular blocky structure; firm, very sticky, very plastic;
59583 many fine and very fine tubular pores; almost continuous thin dusky red and

dark red glaze on peds and in cleavage planes; the dark red material looks like
clay film; about 20 percent of this layer 1s highly weathered rock fragments
retaining original rock structure.



SOIL FAMILY Eumoxic Tropohumult. alavey. oxidic. isothermic S T o oI UL TLKE

SOIL SERIES __Pasloa silty clay SOIL Nos, _S561Ha-7-1 _ LOCATION_Honalulu Ceunty, Bawaii
Beltgville Lab Nos. 61459 - 61465

Mineralogical Analysis
Mont- ﬂq"é*- ""763 Amor-| Amor- Mag- Vol -
Depth Allo- . VT [Gibbs-| Bosherr| Goethr h ite | Ana= ©
Horizon oril-|Micas| lin= |, A phous [phous |netite [ Ana t2| canic|Feld-| Oli- |Pyrox- Py-
(em) phane Ir‘:ani'tes I|t:s fte ite ite SiO2 A!203 ete. tase Guor 32,: spor [ vine | ‘ene | rite
- Percent of Whole Soil -
0-8 | Apd b 13
828 | ap2
28-48 | B21 7 | 28
L8.75 | B22 12 34
75-103| B23 7 ks
101.150| B2kL 20 28
150-165) ¢ B | 19
Total Chemical Analysis ?xtracruble Carb- [0.5N NaOH
Depth iron _6Clo [onate Soluble
f CaCO.
(em) 5102 T|02 AIZO:3 Fe203 Mn02 MgQ| Ca0 No20 KZO P205 L.O.1]Total | Fe Fezoa :Elba 5102 AIZ(I\3
Percent of Whole Soi : =
0-8 | Apl 20.7 | 29.
8.28 [ Ap2
28.48 | BO1 20,0 | 31.b
48.75 | B22 20.0 | 28.6
75-103 B23 1.0 | 20.0
1031 Rob 16.1 | 23.0
150-165 © 13.5 | 19.3
é6Ala | 6B2a Extractable bases 5Bla | §um | E’:ctirl;y c%ﬁggcﬁ’,‘;h'""@“ KC'I IB:'? o pH
Depth oXIT: 51| 5C3ECTa TaC)
; ' 6N2a | 6020 | 6P2a | 6Q2a| of 5Ala | 5A3a| extr. AT a <
(cm) ocv;grz::‘c NI:O- C/N Co | Mg | Ne | K |boses| 6H20 wi,0nd| Sum | SO, |G ip| M| s H,O [ KCI
Pet. g:t. - Meq./100 g. Percent Iia | 1
0-8 | 3.39 0.24d 14 | 6.0 0.2 |0.17| 0.17 22.0 | 28.5 0.3 23 5.7 4.8
B8.28
_25_.35__1,_6% 0.1 ih 1 0.1 k0.1 [0.13] 0.0 28.5 28.8 3.3 1 4,91 L.b
48.75 | 1.2 0.091 14 KO.1 KO,1 [ 0.09| 0.0 23.8 23.9 <1 L,7 | k.2
75-103 0.76 | 0,064 13 [0.1 |0.1 |0.08] 0.04 7.3 17.6 2.3 2 b8 | 4.3
1032150 0,49 [ O, 7 lok lo,2 10,320 0,34 18.4 16.2 b 5.0 | Wb
150164 0.67 0.051 13 | 0.3 |0.2 |0.10( 0.04 16.4 17.1 1.6 n .1 [ Wb
751;%;":—:;:',"(':;'“1%@52?[’ (%?:g"_e Atterberg limits Bulk density |Parti-|  Water content | Extensibility
Depth [Sand | 5; Clay |ments - cle HE2 01
(em) en ((S)'_l_f:_ v >2r""’“‘ Plastic|Liquid Plastic L{? Oven | Field | gon. /3 15 ICOLE
(2-0.05)[0.002)|.002)| B§' £ | Timit | Timit |index| bar | dry |moist | 4jy . bar | ot |COLEF
[+—Pct, of 2nwm, —m soil g/ce ct. of whole ;ij_ cm/ om
0-8 26.6
8.28
_28.L8 _ 30.2
i =
15-103 .
103-150 28.7
150-165 30.3
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PAALOA SILTY CLAY

Location: Island of Oshu, Hosolulu County, Hawaii, BSample site in paddock 270 m (800 feet) mokai of
Uroaley's nav home on Kos Ridge Road, 50 m (150 feat) Pearl Harbor way from ranch rosd. 18 m (60 feet)
toward Wahiaws from lone koa tree. Date of sampling: March 1k, 1961,

De!eri¥t10n by: W. M, Johnson, Gollactors; W. M. Johnson, J, M. Williams, K. W. Flach, and D. Womack.

sifioation: Humoxic Tropoh\img”iﬁ'ﬁy, oxidic, 1-omgbi;:£w . toa (Acacia L_) c .

VYegetatioh: Pangolagrass sture itaria decumbens). originally a Cac oa) forest.

“E'IEE: Awgm'mulp;ucipinﬁon T8) cm (60-65 inches). The mean annual temperature is
ZL.IYT (70* F ), the mean Janusry tempersture 20.0° C (68° F), snd the mesa July temperature 23.3* C
(74° ). Parent materiml: Fresumed to be weathsrsd olivine basalt (not necessarily in situ), maybe with
admixture of some cinders and ash. T : On & west.facing slope of & high mountain surface of tle
Koolau Range. Blope gradient 6 to §“percent, slightly convex. On the lower 1/3 of & slope connecting
two distinot gecmorphic surfaces. Elevation: 370 m (1,125 feet).

Remarks: Profile moist when exsmined. The paddock has been cultivated and ripped at some time in the past.
Your tons of lime have been applied.

HORIZON DESCRIPTION

Apl 0 to 8 cm (0«3 inches), dark reddish brown (2.5YR 3/4) moist on ped surface, dark reddish brown

BSL No. (2,5YR 3/3) crushed (rubbed), silty clay*; moderste and medium fine graauler structure; firm,

61459 plastic, slightly sticky; matted with roots; common fine and very fine tubular and interstitial

POres; appears to have been compacted, probably by grazing livestock; few black specks, probably
charcoal; common fine and medium rounded ssgregations that may be MnO2 concretions, but are the
same color as the soil metrix; clear, smooth lower boundary.

Ap2 8 to 28 om (3-11 inches), dark reddish brown (2.5YR 3/4) moist on ped surface, dark reddish
BSL No. brown (2,5YR 3/3) crushed (rubbed), silty clay; strong medium and fine granular structure;
61460 friable, plastic, slightly sticky; matted with rocts; fine specks of charcoal; common firm earthy

lumps; many fine and mwedium tubular and interstitisl pores; in lover part there are flecks or
mottles of Ausky red (10R 3/4) moist material (doubtless from B) resulting from tillage or
burrowing animals; 15 to 30 em (6 to 12 inches) thick; sbrupt, wavy lower boundary.

B21 28 to 48 em (11-19 inches), dusky red (10K 3/4) moist on pad surfaces, dusky red (1OR 3/3) rubbed,
BSL No. 8ilty clay; strong fine subungular blocky structure; friable, plastic, slightly sticky; common
61461 roots, mainly segregated along vertical planes, but in places along horizontal planes; common

fine and very fine tubular pores in peds and along ped surfaces; there are many shiny cutans that
look like clay skins; 13 to 28 cm (5 to 11 inches) thick; abrupt, wavy lover boundary.

B22 48 to 75 em (19-30 inches), dusky red (10R 3/4) moist on ped surfaces, dusky red (10R 3/3) rubbed,
B3L No. silty clay; moderate medium subangular blocky structure that upon air drying becomes strong,
6162 very fine and fine subsnguler blocky; fim, plastic, sticky; this horizosm is bounded by root mats

at top and bottom; in & few places has a root mat along & vertical crack; nearly continuous cutgus,
of whlch the redder ones look like clay skine; common very fine and fine tubular inped and exped
pores; seams to have dietinetly higher bulk density than overlying horizons; abrupt, wavy lowver

boundary.
B23 75 o 103 em (30-41 inches), dusky red (10R 3/3) moist, ped surface and rubbed, silty clay;
BSL No. noderate medivm subangular blocky which becomes strong, fine subangular blocky structure on ailr
61463 drying; firm, plastic, sticky; continucue cutans that look like pressure cutans for the most

part; no rootes except in a few vertical cracks; pores as in horizon above; in one place in this
horizon there is an acutely angular vertical wedge that looks like a filled crack 2 cm (about
1 inch) wide, full of roots, dark red (10R 3/6 moist), with very firm to indurated thin seamms
that look like ironstone sheets; upon further examination these seams appear to be the walls of
a "pipestem"-like ironstone concretion; this indurated materisl is nonmagnetic; gradual, vavy

lover boundasry.
B2 103 to 150 em (41-60 inches), silty clay of the same color as sbove on ped faces, dusky red
BSL No. (10R 3/4) rubbed; struture as in horizon above; frisble, plastic, slightly sticky; common very
61464 fine and fine, inped and exped, tubular porea; nearly continuous cutsns that for the most part

look like pressure cuteans; occesional soft snd slightly hard fragments of weathered basalt;
horizon prodwees a harsh, gritty sound vhen cut with a spade or knife blade; gradual, wavy lower

boundary.
c 150 to 165 cm (60-66 inches +), dark reddish brown (2.5YR 3/4) moist on ped surfaces, dark red
BSL No. (2.5¥R 3/6) rubbed, silty clay; few faint indistinct brownish mottles due to weathered rock
61465 fragments; strong fine subangular blocky structure; firm, plastic, slightly sticky; nearly contin-

uous cutans, most of which look like pressure cutans but some of which look like c¢lay skins; pores
as in horizon above; no roots except for & fev fine ooes along vertical cracks.

* Throughout this description the textures given are the ones determined by "feel" in the field.
Doubtless most of the soil material is finer than 2 microns and would, therefors, analyze a clay.



U.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY ___ Ewmoxic Tropohusult, c¢layey, oxidic, isothermie _ SOL CONSERVATION SERVICE
SOIL SERIES __Paaloa silty clay  SOIL Nos._ S865Ha-7-1 LOCATION Hezolulu County, Hawait

Riverside Lab Nos. 6550 - 6554

[ Mineralogical Analysis
- - TAmor Mag-
Depth Allo- Mont Kao . N Amor mor c!g Vol-
(251) Horizon phoone moril«|Micas| lin- G;?bs B"".:hmG?’fh phous [phous [netite | Ano= Cuartz m?,.ic Feld-| Oli~ [Pyrox-| Py-
il ~|lonitey | ites € ite | ite 510, A|203 otc. | tase glass | SPav | vine | ‘ene | rite
Percent of Whole Soil >
0-43 | Ap 25 | 20 | 10 40 10 i —
b3.63 | B21t 10 20 35 50 ]
_63-90 | Boot 20 |35 | [30 1 5 5
00-113| B23t 40 30 35 5
113-150( B2kt 40 25 25 15 5
T i i Extractable (Corb-0.5N NaOH|
Depth | otal Chemical Analysis s Shate Soluc}e
¢ Si0, | Tio, |AlL, 0, [Fe, 0 [MnO,| MgO ) CaC0,| 55
{em) 3¢ 2 | 2 |AlO4 27‘? nO, MgO| CoO[Na, 0| K,0 P,O5L.0.1 | Total | Fe F5203 a_E]bs 5102 AL
| - — Percent of Whole Soi — -
053 | Ap |20 -4|10.0] 22.3[29.6]0.09]0- 84] tr. [0.12|1.66 |0.36 (14,6 |100.5 1B.1] 25.9 3,(1] 6.67
4363 | B2lt |13.6| 5.9|34.3(25.3/0,08(0.33|tr. |0,06|n,39 0,24 (19,5 99.7 14.0| 20.0 4 43[20.42
6390 | B2pt |13+0] 545/ 36.6]24.5/0,10)0.30|tr. |0.06(0,23 [0.28 19,5 [100.1) 1250 17, 4.97124,3
90-113 B2t [16.0[ 5.9[33.7(25.3[0.08[0.38 - [0.03(0,20(0,33[18.2[100.1 13.5 19.3 . .
113-150( B2kt |17.0| 5.9(30.9|27.9(0.06(0.36| - (0,03 (0,17 |0.34(17.3[100.0) 1h.6| 20.9 6.4316.35
Exir. | Cation exch, Ba
Deoth 6Ala | 4B12 Extractable bases 5Bla Sum nc,i(drity capacity NGHI:'EO:C Eft:* mmmseﬁon pH
ep [y f EAL +++| 5C1 [ 5C3 [8C1a [8C1c
O ic INitred C/N | 6N2a [ 602a | 6P20 | 6Q2a| © a extr. [Aj
(em) c;grub::‘c 'no- / Co | Ma [ MNa K | bases 6H2a N, oA Sum 50‘ &G 10| HH4OA H20 KCl
Pet, g?:t.- —r Meq./100 g. Percent Bl (1
043 2.43[0.17[14 2.0] 0.2]0.20[0.20] 2.6 14.2 0.3 [ 0.8 [18.0 '™ BETL)
43.63 0.95(0.05(|19 - - 0. 20(0., 10| 0.3 1.6 1.0 [ 1.8 | 4.0 4.7 [4sb
63-90 0.75[0,03|25 0.2 (tr, 10.20|0.1Q( 0.5 6.2 13.9 (1.3 | 8.0 4l (4.3
90-11, 0.78 0.7| 0u10.20({0.10] 1.1 T.2 3.4 1.2 [15,0 4o [ 4.7
113-150, 0.79 0.8| 0.4|0,40(0.10( 1.7 146 1.6 | 1.2 12.0 4.7 |4
Siﬁfaﬁ:g—:;raﬁm%qﬂﬁle %?:;_e b/ Atterberg limits Bulk density [Parti-|  Water content | Extensibility
Depth | "Sond [ Silt | Clay |mgnts X cle DT
(em) (0'.5- c:y >1:2tmmf Plastic|Liquid [Plastic L{f O;/en Field | joq- /3 |15 OLEdCOLE
(2-0.05)0.002) k.002)| ol | Fimit | limit [ index| 20r | dry |moist | ity bar | bor [C
w—Pct. of 2mm.—] soil [ Pct, | Pet, | Pet.- g/ec Pct. of whole soil cmscm
0-h3 37T (60 123 27 | 3.11 324 [26.%
43-63 36 |58 |22 .28 | 3.09 30.5 | 25.5
63.90 1.20 |2.9% .1 |30.5
90-113 40 T4 34 1.15 [2.93 36.1[31.3
113-150 1.08 |2.97 39.1|33.4

a/ 19.0 kg of organic carbon per squaTe mater to a depih of 1 metar.
!/ These samples were not allowed to dry prior to asalysis,
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PAALOA SILTY CLAY
S65Ha-7-1

Location: 1Island of Oahu, Homolulu County, Hawaii. Waialua Agricultural Company,
from Kawailoa Camp, 6.7 km (4,15 miles) toward the mountains on Kawailoa Road to
the intersection of Pupukea Road that turns south; thence on Kawailoa Road 1.5 km
(0.3 mile) to a plantation road, north 1.5 km (0.3 mile) on plantation road, 15 m
(50 feet) west of road. Date of sampling: April 19, 1965.

Description by: E. Hill and L, D, Giese. Collectors: K. Flach, L. Giese, E. Hill,
L, Swindale, and G, Yamamoto.

Classification: Humoxic Tropohumult, clayey, oxidic, isothermic,

Vegetation: Dryland sugarcane (Saccharum officinarum), natural vegetation is
ohia (Metrosideros collina), koa Acacia confusa), guava (Psidium guayava),
fern and californiagrass (Panicum purpurascens). Climate: Average annual
precipitation is 175 cm (70 inches). The mean annual temperature is
219 € (70° F), the mean January temperature 19° C (67° F), and the mean July
temperature is 23° C (73° B). Parent material: Material weathered from olivine
basalt. Topography: Gently sloping to sloping uplands with convex slopes, site has
4 percent slope. Eleyation: 360 m (1,200 feet). Drainage: Well drained;
woderately rapid permeability; runoff is slow to medium. Soil moisture: Moist.

Remarks: Textures are apparent field textures. Paired sample number S65Ha-7-2.

HORIZON DESCRIPTION

Ap 0 to 43 cm (0~-17 inches), about 50 percent dark brown (7.5YR 3/2) and 50

RSL No. percent dark reddish brown (2.5YR 3/3) silty clay, dark brown (7.5YR 4/4) and
6550 dark reddish brown (2.3YR 3/4) dry; strong fine and very fine subangular

blocky structure; hard, firm, sticky, plastic; wany roots; few fine and very
fine tubular and interstitial pores; strongly acid (pH 5.4); abrupt smooth

boundary.
B21t 43 to 63 cm (17-25 inches), dark reddish brown (2.5YR 3/4) silty clay, dark
RSL No. red (2.5YR 3/6) dry; moderate fine and very fine subangular blocky structure;
6551 hard, friable, sticky, plastic; few roots: root mat caps this horizon; common

fine tubular pores; dusky red (10R 3/4) moist clay films in pores, moderately
thick nearly continuous clay films on ped faces; strongly acid (pH 5.1);
clear wavy boundary.

B22t 63 to 90 cm (25-36 1inches), dark reddish brown (2.5YR 3/4) moist and dry
RSL No. silty clay; moderate fine and very fine subangular blocky structure; hard,
6552 friable, sticky, plastic; few very fine roots; many fine and medium tubular

pores; thin nearly continuous dark red (10R 3/6) moist clay films in pores,
thin patchy films on ped faces; 30 to 50 percent dark reddish brown (5YR 3/3)
moist saprolite pebbles coated with clay films; very strongly acid (pH 4.7);
clear wavy boundary.

B23t 90 to 113 cm (36-45 inches), dark reddish brown (2.5YR 3/4) clay, dark red
RSL No, (2.5YR 3/6) dry; moderate, medium fine and very fine subangular blocky
6553 structure; hard, firm, sticky, very plastic; few very fine roots; few very

fine and fine tubular pores; thin continuous dark red (10R 3/6) moist clay
films in pores, thin patchy films on ped faces; very strongly acid (pH 4.8);
clear smooth boundary,.

B24t 113 to 150 cm (45-60 inches), dark reddish brown (2.5YR 3/4) silty clay,
RSL No. dark red (2.5YR 3/6) dry; moderate fine and very fine subangular blocky
6554 structure; hard, friable, sticky, very plastic; few fine roots; common

tubular pores; thin continuous dark red (1lOR 3/6) moist clay films in
pores, thin patchy clay films on ped faces; very strongly acid (pH 4.7).



SOIL FAMILY __Humevie Tropohumult, clavev. oxidic. isothermic G oI CONSERVAT o SERVICE

SOIL SERIES __Pamlop afltv elay  SOIL MNos,__ 865H&=7.2
Riverside Lab Nos. 6555=-6560

LOCATION _Honolulu County, Hawsii

Mineralogical Analysis
Depth Allo- [Mont- Kao- | ibbs-|Boaher| Goeth] 4o | oor | Moe- Vol -
Horizon moril-|Micas| lin= et shous [phous [netite | Ana= Fald-| Oli- - Py=
(cm) phane [ s ireg | ite | Tre | ite 5,02 AL,Oy arc. | fose Guart c;:lr;i: o | Sine Pyrox 4
T 5 - Percent &f Whole Soil -
30« 35| B21t
55- 75| B22¢
75- 98| P23t
98-118 | B2At
118-168 | $25t
Toral Chemical A Extractable |Garb= |0.5N NaOH
Dagth ofal Chemical Anolysis lron . 6C2a |30ate | “Soluble
(em) $I0, | TIO, |Al,0;[Fe,04MnO,| MgO | CaO|NayO| Ky0 |P,05L.O. 1 Total [ Fo [Fe,04/CC03 510,  ApD
- Parcent of Whole Soi — -
38- :g :;1‘ 16.3 | 23.3 B
R _ 14:3 | 2007
;:-1:: ::2: 17.2 [24.6 —
- 16.2 | 23.2
118168 | B25E - 4.5 22,7
tr, | Gatl R I
oy | SAle | 681 Extractable bases 5B1a | Sum beriinl  anaciy prgonc] KCI Bate pH )
op a +++[ 3C1 | 5C3|8C1a [8C1c
Oraanic | Nitre-| C 6N2a| 602a | 6P2a | 6Q20| of 5A%a oxtr. (A
fem) c:ub:nc oono- & Co | Mg | No | K |boses | S"29n0nc) Sum 504 [4G 1D|NH40A Hp0 | KCI
Pﬂ. | Pet, | = 6 . 1009. Percant | 1:8 1:8
0~ 30| 2.64 |0.177] 15 0.5 0.3 0.1 | 0,6 | 1.5 15,3 1.3 3.2 10 &.3 | A,1
30- 35| 1,11 m 19 | 0.3 0.2 0.1 | 0,1 | 0.7 13,9 2.3 | 2.8 5 4.3 | 4.2
%, 78| 0% | 19 g.310.11/ 0,21 0.1 ] 0.7 3.5 1.6 | 2.1 13 4.2 | 4.2 :
75- 98| 0.70 0.2 0,1 0.1 0.1 0,5 7.3 2,3 1.8 1 8.0 LYL)
98-118( 0,67 0,4 [ 0.1 0,1 0,1 | 0.7 7.3 3.0 | 1.4 9 4.7 | 4.3
l118.188] 0,87 031011/ 0,11/ 0,2/ 0,7 6.7 3.5] 2.0 10 8.0 | 4,2 N
B Size clags and qu"ﬂ' Coarsel  44\0rbarg limit Bulk dens! Portl<| Water content | Extensibility
Depth diemeter (mm) 331 frargn-' ercerg limits v crle e
ay 1/3 |QOven | Field 1/3 15
0.5- Plastic|Liquid Plastic den-
(om) 00 ol o2)|.002) m;p fimit | Uit |index| bor | dry [melst | ‘sipy ler | o coLs coLe
i Pot = 30i] g/ee Pct. of whole sof! cm/cm
0= INAED L) 370 [32.1
30- ;g 1.17 | 3.06 36.0 | 31.3
:55- 2 — l(u 3.09 37.4 ;;oo | |
7" 1.2’ 3.12 “1.6 e \
98-11 1,23 | 3,12 42.4 | 56.2
i 1,22 | 3.09 43,3 ] 35.1 |

a/ 16.1 kg of organic carbon per square meter to a dapth of 1 meter.
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PAALOA SILTY CLAY
$65Ha-7-~2

Location: Island of Oahu, Honolulu County, Hawaii. Waialua Agricultural Company,
from Kawailoa Camp 8 km (5.0 miles) toward the mountains to the intersection of
Kawailoa and Pupukea Roads which turns north. Proceed 1.7 km (1.1 miles) to Ashby,
Road. Turn north on Cane Road .24 km (.15 mile). Pit located 15 m (50 feet) east
of Cane Road. Date of sampling: April 19, 1965.

Description by: Elmer Hill and L. D. Gilese. Collectors: K. Flach, L. Giese, L.
Swindale, E. Hill, and G. Yamamoto.

Classification: Humoxic Tropohumult, clayey, oxidic, isothemiec,

Vegetation: Dryland sugarcane (Saccharum officinarum), natural vegetation is
ohia (Metrosideros collina), koa (Acacia confusa), guava (Pgidium guayava), fern
and californiagrass (Panicum purpurascens). Climate: Average annual precipiation
is 175 em (70 inches). The mean annual temperature is 22° ¢ (71° F). Parent
material: Material weathered from olivine basalt. Topography: Gently sloping
to sloping uplands with convex slopes; site has 3 percent slope. Elevation: 360 m
(1,200 feet). Drainage: Well drained; moderately rapid permeability; runoff is
slow to medium, Soil moisture: Moist,

Remarks: Textures are apparent field textures., Paired sample number S65Ha-7-1.

HORIZON DESCRIPTION

Ap 0 to 30 em (0-12 inches), dark reddish brown (5YR 3/4) and dark reddish brown
RSL No. (2.5YR 3/4) silty clay, mixture of about 50 percent of reddish brown (5YR 4/4)
6555 and red (2,5YR 4/6) dry; massive except surface 8 or 10 cm (3 or 4 inches)

that has strong fine and very fine subangular blocky structure; hard, firm,
sticky and plastic; many roots; few fine and very fine tubular and intersti-
tial pores; strongly acid (pH 5.2); abrupt smooth boundary.

B21t 30 to 55 em (12-22 inches), dark reddish brown (2.5YR 3/4) asilty clay, dark
RSL No. red (2.5YR 3/6) dry; moderate fine and very fine subangular blocky structure;
63556 hard, friable, sticky and plastic; few fine roots; root mat caps this horizon;

few very fine tubular pores; thin continuous dark red (10R 3/6 moist) clay
films in pores and on ped faces; 5 to 10 percent gravel-size saprolite frag-
ments; strongly acid (pH 5.1); gradual smooth boundary.

R22t 55 to 75 cm (22-30 inchea), dark red (2,.5YR 3/6) silty clay, red (2.5YR 4/6)
RSL No. dry; moderate fine and very fine subangular blocky structure; hard, friable,
6557 sticky and very plastic; few very fine roots; common fine and very fine pores;

thin continuous dark red (1O0R 3/6 molst) clay films in pores and on ped faces;
10 to 15 percent gravel-size fragments of saprolite; strongly acid (pH 4.8):
gradual wavy boundary.

B23t 75 to 98 cm (30-39 inches), dark red (2.5YR 3/6) eilty clay, red (2.35YR 4/6)
RSL No. dry; weak medium fine and very fine subangular blocky structure; hard,
6558 friable, sticky and very plastic; no roots; common fine and very fine tubular

pores; thin continuous dark red (10R 3/6 moist) clay films in pores and on
ped faces; 5 to 10 percent gravel-size saprolite fragments; very strongly
acid (pH 4.8); gradual wavy boundary.

B24¢t 98 to 118 cm (39-47 inches), dark reddish brown (5YR 3/3) clay, reddish
RSL No. brown (5YR 4/4) dry; moderate medium prismatic breaking to moderate fine and
6559 very fine subangular and angular blocky structure; hard, friable, sticky and

plastic; no roots; common fine and very fine tubular pores; thin continuous
dark red (10R 3/6 moist) clay films in pores and on ped faces; very strongly
acid (pH 4.8); clear smooth boundary.

IIB25¢t 118 to 168 cm (47-67 inches), dark reddish brown (5YR 3/3) clay, yellowish
RSL No. 7red (5YR 4/6) dry; moderate medium prismatic breaking to strong fine and very
6560 fine subangular and angular blocky structure; hard, firm, very sticky and

very plastic; no roots; common very fine tubular pores; thin continuous dark
red (LOR 3/6 moist) clay films {n pores and on ped faces; very strongly
acid (pH 4.8).



U.5. DEPARTMEN
SOIL FAMILY Orthoxic Tropohwmult, clayey, oxidic, ischyperthermic DEPA cmsgﬂe:T?gslgg;mE

SOIL SERIES Manans silty clay loam SOIL Nos, _ S6iHa-7-2 _ LOCATION_Honolulu County, Hawaii
Beltsyille Lab Nos. 61466 ~ 61470
Mineralogical Analysis
- A} /A3 1A N =
Depth |, . |Alio-Mont=| [KadBREN o h e ] 4O Amor| Mag- Vol-
(em) Horizon | shane mot:ll-Mlcqs lin- |7 A et ohous [phous |netite | Ana- t ic|Feld-| Qli- [Pyrox={ Py-
Phane | onites ites | M@ ite | ite Sioz |203 etc, | tat€ orts 32;5 spar | vine P):ane rirye
R - - Percent of Whole Soil —
ig-g B21 15 10
= B22 32 14
68.105| Be3 33 | 14
p05-125( B3 38 | 11
Total Chemical Analysis Extractable |Carb-10.5N NoOH
Depth | fron 6Cla °"gs'3 Sofuble
{cm) $i0, | TiO, [Al,0;[Fe, 04 MnO,| MgO| CaO|Na,O| K,0 [P0 NL. 0.1, Total | Fe Fe203C°C°3 Si0, | Ay
4E1b
o s Percent of Whole Soi : -
20-38 ggl s | B
21.3 | 30.
3A.AR | Boo _ 12.h | 17
68.105| B23 ] 2.1 | 17.3
105.125| B3 12.5 | 17.9
N 6Ala | 6BEma Extractoble bases 5Bla | g§m niﬁirlry Cc::';ggceigh'w‘oh K‘il agral.?*s:ﬁon pH
Dept! — extr.
(C:‘I) Organic| Nitro-| C/N | 6N21| 602 | 6P2a | 6Q2a of 5Ala|5A3a | extr.|aft| 3C! 5¢3 | 8Cla [8C1c
Ca | Mg | Na | K |bases| ®H2ur0ad Sum | SO oAc H,O | KCI
carbon | gen ses 40Ac| Sum 4 | 6G1D|Ms sun | Hy
Pet. Pct. = Meq./100 g, Percent 1:1 1:1
020 |2.98 [0.209 |1k | 5.2 | 0.2 0.10] 0.16[5.7 | 2%.9 30.5] 0.7 19 5.2 | b.7
ig-.ﬁ?,g 1.90 [0.103|18 0.6 o.g 0.1‘1'2‘ 0.03] 1.2 as.g 29.0 3 5.1 | k.5
f 1.20 0,054 | 22 0.5 0. 0.14 0.07/1.) |22, 23.9 2.7 REE™
68.105( 0.65 [0.051 | 13 0.4 0.2 | 0.15] 0.05[0.8 [20.9 21.7 3 3,0 z.,%
105-125 0.48 [0.0bk |11 | 0.2 | 0.k | 0.16 0.05(1.0 |20.5 21.3 3.0 | 5.0 k3
—r S-’ Y m— - e ]
Denth 'zl?agg::ram’mgg&ﬁli??:;ie Atterberg limits Bulk density Pm"ﬁ—- Water content | Extensibility
ep Sand | Silt | Clay [mgnts . cle
(cm) (05_ Y >¢:2tmg1f Plostic Liquid Plastic L/OS OVEH Flelld den- 1/3 Lﬁ? 4D1
(2-0.05)/0.60)|.002) 5t PX | limit | Timit [index | bor | dry | moist | sity bar | fap [COLEf COLE
Pet. of 2mm.—=| soil g/cc Pet, of whole soil cm/em
Eg-gg 2h.7
- 30.1
=8.68
28 33.8
8-109 32.7
105-129 3.6
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MANANA SILTY CLAY LOAM
861Ha~-7-2

Locationt Island of Oahu, Honolulu County, Hawaii. Sample site is 0.4 km (0.2 miles) mauka of old
idge ranch house, 50 m (150 feet) east of road. Date of 55%21195: 1961.

Deseription by: J. Melvin Williams. Collectors: J. M. Williams, K. W. Flach and G. Uehara.

Glassification: Orthoxic Tropohumult, clayey, oxidic, isohyperthermic.

Vegetation: Fangola pasture (Digiteria decumbens). Climate: Average annual precipitation is 175 to
500 em (70+80 inches), The mean annual Gemperature is 21.1° ¢ (70® ¥), the mean January
temperature 20.0° C (68° F), and the mesan July temperature 23.3° C (74° F), Parent material:
Presumed to be weathered from ash or alluvium. Topography: Undulating transected land surfaces
of west slopes of Koolau Range; 7 percent slope to west, slightly convex. Semple on lower
1/3 ~ part of land surface, Elevation: 306 m (1,020 feet). Drainage: Well drained; moderately
rapid permeablility; medium runoff. B5oil moisture: Moist.

Remarks: Textures are apparent field textures. Colors are for moist 80il unkss otherwige noted.

HORIZON DESCRIFTION

Ap 0 to 20 em (0-8 inches), dark red (2.5YR 2/4) silty clay loam; moderate fine and medium
BSL No. granular structure; friasble vith many firm aggregates, elightly sticky, slightly plastic;
61466 abundant roots; wany fine and very fine interstitial pores; common glistening specks

presumed to be ilmenite; bulk density estimated to be higher in horizon below; few dusky
red fragments from B horizon mixed by tillage; abrupt smooth boundary; malerately
magnetic. 18 to 20 cm (7-8 inches) thick.

B2l 20 to 38 em (8-15 inches) dusky red {10R 3/4) light silty clay; moderate very fine
BSL No. subangular blocky structure; sticky, plastic, friable; many roots; many very fine and
61467 fine pores; few thin coatings on ped surfaces that look like pressure cutans; Tew

poekets of wormcasts; matted roots at bottom; moderately msgnetic; abrupt smooth
boundary. 15 to 20 cm (6-8 inches) thick.

Bee 38 to 68 em (15-27 inches), dark red (2.5YR 3/4), derk reddish brown (5YR 3/k) crushed,
BSL No. gritty silty clay; strong very fine subangular blocky structure; slightly sticky,
61468 plastic, firm; 3 to 6 mm (1/8.1/b4 inch) root mat cepping this horizon; mamy very fine

and fine pores; many patchy dark red coatings on ped surfaces, many look like pressure
cutans and some appear to be clay flowa; eome coatings are capped with a pseudo frost-
like material; common highly weathered pebbles that appear to have gibbsite; compact
in place; moderately magnetic; gradual wavy boundsry. 25 to 35 cm (10-14% inches)

thick.
B23 68 to 105 cm (27-42 inches), dark red (2.5YR 3/4), dark reddish brown (SYR 3/4) crushed,
BSL No. silty clay; strong very fine subangular blocky setructure; firm, slightly sticky,
61469 plastic; essentially no roots except in vertical cleavege planes; common very fine

pores; continuous glazed coatings on ped surfaces, many of which look llke pressure
cutans and many like clay flows; increase of coatings that appear like clay flows
from the horizon above; compact in place; few highly weathered gravel fragments;
moderately magnetic; gradual wavy boundary. 37 to 45 cm (15-18 inches) thick.

B3 105 to 125 cm (42-50 inches +), dark reddish brown (5YR 3/3), dark brown (7.5YR 3/3)
BSL No. crushed, silty clay; strong very fine subangular blocky structure; friable, slightly
61470 sticky, plastic; no roots except in vertical cleavage; many very fine and fine pores;

continuous coatings on ped surfaces, many of which look like clay flows; common highly
vweathered gravel; moderately magnetic.



SOIL FAMILY Orthoxic Tropohumult, claywy, oxidic, ischyperthermic S T CONSERVATION SERVICE

SOIL SERIES __ Manana silty clay . SOIL Nes, S561Ha-7-11 LOCATION _Honolulu County, Hawaii
Beltsville Lab Nog., 61520 — 61526 -
Mineralogical Analysis
- 3| 7 Amor-| Amor-| Mag-
Depth Allo- [Mont K82 1R Lncetum Goath| 9 Vel-
Horizon moril-{Micas| lin= [". > 08t phous |phous [netite | Ana= " i |Feld-| Oli- [Pyrox-| Py=
(em) phane loni tes i't':n ite | ite | ite $i0, [A1LO4 otc, tase [2°rtZ cgulg';: spar | vine Pyem: rite
- Parcent of Whole Soil —— E—
0-20 | Ap 12 [}
20-28 | B21 20 8
28.48 | p2g _ 20 |13
4L3-55 | B23 33 | 17
55-80 | B2k P |
80-10¢ c1 38 10
105.167% c2 ol 10
. . | -10.
Depth Total Chemical Analysis E:g:“'c'gg_ea oﬁé?e 0 5_!;', hr:ll:leOH
. C .
(em) $i0, | TiO, |Al,0;[Fe,04 MnO,| MgO| CaO|Na,0| K,0 [P0, [L.0.1)Total | Fe [Fe,0, ZEE?:S $i0, | ALR
b : Percent of Whole Soi T - =
0-20 | Ap 16.2 [23.1
20-28 | B21 19.2 [27+5
| 28.48 | pep 18.3 _
48.55 | B23 12.2[17.5
55.80 | Bek 11.015.8
80.104 01 11.1[15.9
105-164 c2 10.1 |1k.4
M i Extr. | Cati h | -
Deoth 6Ala | 6B2a Extractable bates 5Bla | g,y nc,i(driry cuggcai’r;‘r: NH40A f:;: m_tB:::Hon pH
pt £ +++| SC1] 5C3[8Cla [8CTc
Organic| Nitro- € 6N2d | 602 | 6P20 [ 6Q2a| © 5Ala | 5A3a | extr. [ Af
(em) cgub:nc ':‘o' /N Co | Mg | Na K | bases | 8H2¢ NHyOAd Sum | SO4 |G 1D [NHa0se| Sum H,O | KCI
L Pgt, ot e Meq./100 g, *| Parcant Ll |1
0-20 |2.82 p.22k | 13 | 0.1 | 0.4 [0.10 [0.22 |0.8 [24.8 25.6 3 .8 | &3
20-28 |1.7% p.130| 23 | 0.1 | 0.2 |0.09 |0.26 |0.6 |29.8 30.k 2 (4,7 | 4.4
| o848 [1.28 im! 13 ! 1.010.,32/0.08 |0.15 |1.5 [28.1 29.6 5 (b | bb
4855 (1.05 p.OTT [ 1k 1.3 ok 0.09 [0.27 |2.3 |18.7 21.8 10 [&.9 b.h
55-80 |0.49 p.osi| 10 | 1.5 | 0.k |0,090.31 [2.3 [15.0 17.3 13 | 5.0 | 4.3
80.105!0.37 oes| 15 | 1,7] 0.510.09 |0.20 |2.5 [1h.6 17.1 | 15 [5.0 | 4.3
105-163|G.43 p.ok5 | 10 1.2 | 0.6 |0.16 |0.17 [2.1 [1%.2 16.3 13 | 5.0 5.3
o ls‘ﬁﬂﬁﬂ:rﬂgmwﬂ‘?le Cf?:gﬂ_ﬂ Atterberg limits Bulk density [Parti-|  Water content | Extensibility
Depth [~ Sand Clay |ments cle 4D1
(em) " ((S)i,l_':_ Y >2"“"'f Plastie|Liquid Plastic 1/3 |Oven | Field | 4qn_ /3 | 15 E
(2-0.05)0,002)|€.002)[PG": ¥  Timit | limit |index| bar | dry |moist | siry bar | bar |COLEA COL
~—Pct, of 2mm.—w| soil a/¢cc _Pet, of whole soil | em/cm
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MANANA SILTY CLAY
S61Ha-7-11

Location: Island of Oahu, Honolulu County, Hawaii. Sample site in abandoned pineapple

field 30 m (100 feet) east of Macadam Road at a point 3.1 km (1.8 miles) mauka of
junction of Highways 80 and B08. Date of sampling: 1961.

Description by: D. Womack. Collectors: D. Womack and J. M. Williams,
Clasgification: Oxthoxic Tropohumult, clayey, oxidic, isohyperthermic.
Vegetation: Abandoned pineapple. Climate: Average annual precipitation is 175 to 200 cm

(70-80 inches). The mean annual temperature is 21.1° ¢ (70° F), the mean January
temperature 20.0° C (68° F), and the mean July temperature 23,3° C (74° F), Parent
material: Weathered from ash or alluvium. Topography: Undulating land surface of
West Koolau Range; slightly convex, 4t percent to west. Elevation: 342 m (1,140 feet).
Drainage: Well drained; moderately rapid permeability; medium runoff. Soil moisture:
Moist.

Remarks: Textures are apparent fileld textures. Colors are for moist soil unless other-

B23

wise noted.
HORIZON DESCRIPTION
0 to 20 ¢m (0-8 inches), dark reddish brown (2.5YR 2/4) silty clay, reddish
BSL No. brown (2.5YR 4/4) dry; moderate fine and medium granular structure; sticky, plastic,
61520 friable; many fine roots; many very fine and fine tubular and interstitial

pores; few black very fine concretions that will not effervesce with hydrogen
peroxide; common very fine glistening specks; has high apparent bulk density
feel in hand; in lower part there are mottles of dark red (10R 3/6) material
that are caused by mixing of the B horizon by tillage; abrupt smooth boundary.

B21 20 to 28 cm (8-11 inches), dusky red (1O0R 3/4) silty clay; moderate very fine
BSL No. and fine subangular blocky structure; firm, sticky, plastic; many fine roots;
61521 common very fine and fine pores; nearly continuous coatings that appear to be

pressure surfaces; noticeable decrease in bulk density from above; many very
firm earthy lumps that resist breaking down on rubbing; few glistening specks;
clear smooth boundary.

B22 28 to 48 ¢m (11-19 inches), dusky red (LOR 4/4) silty clay; strong very fine
BSL No. subangular blocky structure; firm, sticky, plastic; common fine roots; common
61522 very fine and fine pores; continuous coatings on ped surfaces that appear to be

pressure cutans; many very fine earthy lumps; abrupt smooth boundary.

48 to 55 cm (19-22 inches), dusky red (10R 3/4) silty clay, with many fine
BSL No. mottles of dark reddish brown (5YR 3/3), crushee to dark reddish brown (2.5YR
61523 3/4); strong very fine subangular and angular blocky structure; firm, slightly
sticky, plastic; top of this horizon capped by a 5 to 10 mm (1/4~1/2 inch) root
mat; no apparent roots; common very fine tubular pores; continuous coatings
that appear like pressure surfaces; very compact in place; clear wavy boundary.
B24 55 to 80 cm (22-32 inches), dusky red (10R 3/4) silty clay with pockets of
BSL No. reddish brown (5YR 4/4) material of weathered saprolite; strong very fine sub-
61524 angular blocky structure; firm to very firm, slightly sticky, plastic;

continuous c¢oatings that for the most part look like pressure cutane; many
resistant, very firm earthy lumps; compact in place; abrupt wavy boundary.

B0 to 105 cm (32-42 inches), dark reddish brown (5YR 3/3) silty clay with many

BSL No. large mottles of dusky red (lOR 3/4); strong fine and medium subangular and
61525 angular blocky structure; very firm, sticky, plastic; common very fine pores;

common large slickensides that are deeply striated; many large stringy coatings
on ped surfaces that look like clay films; few pockets of weathered saprolite;
compact in place; clear wavy boundary.

105 to 163 cm (42-65 inches), dark reddish brown (2.5YR 3/4) silty clay with

BSL No. many large mottles of dusky red (10R 3/4), crushes to dark brown (7.5YR 3/2);
61526 moderate medium and coarse subangular blocky structure; very firm, stiecky, plas-~-

ti¢; continuous coatings part of which appear to be pressure cutans and many that
appear to be thick patchy c¢lay films; many very firm earthy lumps; few small
pockets of weathered saprolite.



501l FAMILY __Ustoxic Tropohuwmult, eclayey, oxidics, isothermie
SOIL SERIES Kalae silty clay SOIL Nos. 863Ha-5-1

Lincoln Lab Nos. 18710 - 18716

U.5. DEPARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE

LOCATIQN _Maui County, Hawaii

] Mineralogical Analysis |
_ Mont- Kao= |t Amor-] Amor-| Mag- Vol-
D(zg:)h Horizon :}l‘cl;e moril-|Micas| lin- G;—::bs Bc:':" Gﬁ:’h P"[Wﬁ phous |netite| Ana= uartz| canic | Feld=| Oli- [Pyrox- l."'y-
lonites ites 50, AL Oyl g1, | T° glass| 5POT | vine | ‘ene | rite
o Parcent of Whole Soil
0-23 |Apl Z0 [ 15 [ ¥ 2§ 25 | 10
23-38 |ApR 20 10 2 30 30 | 10
38-65 B2l 10 | 39 5 30 10 | 10
65-103| Bagt 15 | 30 | 10 30 2 5
103-133| B3L 10 | 25 | 10 20 5 5
133.155| B2 3 |40 | 15 10 10 5
155-168[ ¢ 0 [ 60 |10 10 10 5
Deoth Total Chemical Analysis E:‘J?Cfggl:eq %élze 0.5ng§SH
op
(em) $i0, | TiO, |Al,0[Fe,04MnO,| MgO| CaO[Na,yO| Ko0 PO [L.O. 1 Total | Fe Fe203c:;23 SIO, | AL,
~+ Parcent of Whole Soi ——
0-23 [Apl L7.0[ 11. 5[ 11.6[ 42,5/ 0.40[ 2,49 ¢tr. . 1.3110490]12.7]100.516.6 [23.7 3.49) 4.02
23.38 |Ap2 16.2(11.6/14.6|46.0|0.35(2.16[¢r. [0.05 1.38/0.76 7.7(100.818.7 |26 .7 4.12| 3.92
38.65 |B21t | 20.7| 7.2]|19.1(38.2(0.15]|1,20 4r, [C.C7)1.33/0.56|11.5]|300.4/22.7|32,5 6o 33| 7,22
65-103( B22t 22.1 4.2|25.5(30.4|0.09(0.92] ¢r. C.0571.03[0.92[15.1[100.320.0 [28.6 11.12[14.8]
103-133(B31 2246 4.0(30.1(21.4|0.09(0.67] - 0.05|0.54(0.95/19.5( 99.9/11.6 |16.6 L3,2420.61
133.155| B2 23.7| 4.5|32.3(|18.9[/0.16]|0.91] - 0.03/0+24(0.61]|18.5]| 99.9 7.9]|11.3 9. 0322, &2
155-168[¢ 28.3| 4.1[33.8|15,4|0, 140,69 - - . |0.59[1649] 99,9 5.2 7.4 “le.0523,04
. tion exch
Deoth 6Ala | 6Bla Extractable bases 5Blo | g,y uE.')i(mry Cc::upacify Ns'lj::: E,glr sctBuyE”ﬁon pH
ep L ++| 5C1| 5C3|8Cia|8CIc
ic|Ni 6N2a | 6020 | 6P2a | 6Q20| of 5Ala extr. | Af
(cm) c:rugr"b:: N'::o' N Ca | Mg | Na | K |bases | 6H20 NH0Ae| Sum | SOy | 4c 1D |NHsOA H,O | KCI
Pct, 'g:t. Meq./100 g. »| Percent 1:5 | 15
0-23 | 3+35(0.36| 9 5.6 2.2[0.10[0. 60| 8,5 17.6 T, %8 ,0 6.3 | 5.3
23-38 [ 0.61|0.13| 5 2.6 | 1,5(0.10 0,60 | 4.8 1.9 0.3 61.0 6.5 5.5
38.65 | 0.58(0.10] 6 3,3 ]| 3.1 0.50 1.20 ] 8.1 R 0.3 69.0 6eb | 55
65.103] 0+B7[0.11[ B 2.0 3.1|0.60[1.3C] 7.C 14.8 T 51 0.2 47.0 5.4 | 4.3
103.133 1.52(0.11 |14 | 0.7 | 1.6[0.70 [0.90 | 3.9 21.1 2.8 1.618.0 4.7 | 4.0
192.155| 1«07 |0.07 |15 O0ua5] 141 1,10 (0.30 | 3.0 15 .6 343 | 2.2/|19,0 4.5 ] 3.7
155-168 D.62|0.04 |15 0.6 1.1 [1.50 [0.20( 3.4 13,8 Ceh [ 2.4 [25.0 45 | 3.4
S'fﬁa;l:%;ru{:nd-m%gﬂﬁle ??:g"_e Atterberg limits Bulk density |Porti-| Water content | Extensibility
Depth [—Sand Cloy | ments - cle D1
(em) (g”..’:- e >c2"'""°"f Plostic|Liquid Plastic L{Ja 0&'9" F'e_ld den- ".:/‘2 '{3 g: COLEF| COLE
{2-0.05){0.002)|(.002)| Bits i | Timit | limit | index| Dor | dry |moist | sity [e10as| Dor d
__|=—Pct, of 2mm.—» soil g/ cc Pet. of whole soil cm/cm
0-23 | 10.1|54.5][35.4] - 1.29 (3.45 9.8 |[19.3
23.38 - 1.58 (3,57 .2 [16.1
IfA5 . tr 1.68 | 1.74%(1.53 |3.32 |23,k 7.9 | 23.4]0.01]0.01
65-103 9.5[1%.6(72.9( . 1.25 [3.10 32.3 | 28.6
103-133 - 1.12 |2.92 7.2 | 38.9
133,155 tr. 1.18 [1.23]1.15 [2. 2.4 0.6 | 33,9]| 0.01(0.00
155168 tr. 2,86 4.7 | 28.1

5/ 17.6 kg of organic carbon per square meter to a depth of 1 meker.
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KALAE STILTY CLAY
563Ha~5-1

Location: 1Island of Molokai, Maul Couanty, Hawaill. Approximately 1.7 km (1 % miles)
north northwest of Kualapuu in California Packing Corporation field Bl, The site
is 23 m (78 feet) west of east end of block 8 (near two concrete water tanks).
Date of sampling: May 13, 1963.

Deseription by: 8. Nakamura. Collectors: Jamese DeMent, J, M, Williams, R. C. Malmgren,
and 5. Nakamura.

Classification: Ustexic Tropohumult, clayey, oxidic, leothermie,

Vegetation: FPineapple. Glimate: The average annual precipitation is 75 to 125 em
(30 to 50 inches): moat of which occurs from November to April. The mean January
temperature is 20.6° C (69° F) and the mean July temperature is 24.4° C (76° F).
Parent material: Residuum from basic igneous rock. Topography: Gently sloping
intermediate slope. Elevation: 300 m (1,000 feet)., Drainage: Well drained;
permeability moderate; runoff medium, Soil moisture: Profile fairly dry when
described,

Remarks: Textures are apparent field textures. Paired sample number 563Ha-5-2,

HORIZON DESCRIPTION

Apl 0 to 23 cm (0-9 inches), dark reddish brown (2.5YR 3/4) silty clay, weak
LSL No. red (2.5YR 4/2) dry; cloddy breaking into moderate very fine, fine and
18710 medium granular structure; hard, friable, sticky and plastic; few roots;

many interstitial pores; common Wormholes and casts; moderately high
apparent bulk density; common hard earthy lumps which break down when
rubbed; weak effervescence with hydrogen peroxide; strongly acid (pH 5.2);
abrupt smooth boundary.

Ap2 23 to 38 cm (9-15 inches), dark reddish brown (2.5YR 3/4) silty clay, weak
LSL No. red (2.5YR 4/2) dry; cloddy breaking into weak fine medium and coarse
18711 gubangular blocky structure; hard, friable, sticky and plastic; few roots;

many very fine and fine and few medium tubular pores; firm in place;
moderately high apparent bulk density; weak effervescence with hydrogen
peroxide; astrongly aecid (pH 5.5); clear wavy boundary.

B21t 38 to 65 cm (15-26 inches), dark red (2.5YR 3/6) silty clay, red (2.5YR 4/6)
LSL No. dry; strong very fine and fine subangular blocky structure; very hard, firm,
18712 sticky and plastic; few roots; few very fine tubular potres; many hard earty

lumps due to aggregate stability which break down after prolonged rubbing;
thin continuous clay films; compact in place; upper part of this horilzon
has tongues up to 7.5 c¢m (3 ilnches) deep which has a darker color of
2.5YR 3/4 (dark reddish brown); weak effervescence with hydrogen peroxide;
strongly acid (pH 5.4); gradual wavy boundary.

B22¢t 65 to 103 cm (26-41 inches), dark red (2.5YR 4/6 moist and dry) silty clay;
L5L No. atrong very fine and fine subangular blocky structure; very hard, firm,
18713 sticky and plastic; few roots; few very fine tubular pores; thin continuous

clay films on peds; many hard earthy lumps due to aggregate stability which
break down after prolonged rubbing; weak effervescence with hydrogen
peroxide; compact in place; strongly acid (pH 5.1); clear wavy boundary.

B31 103 to 133 cm (41-53 inches), dark red (2.5YR 3/6) silt loam, yellowish red
L5L No. (5YR 4/6) dry; moderate fine and very fine subangular blocky structure;
18714 hard, friable, slightly sticky and slightly plastic; few roots; common very

fine and few fine tubular pores; few patchy clay films; saprolite makes up
about 2 percent of the volume; no effervescence with hydrogen peroxide;
strongly acid (pH 5.1); gradual wavy boundary.

B32 133 to 155 cm (53-62 inches), reddish brown (5YR 4/4) silt loam, dark
L8L No. reddish brown (2.5YR 3/6) dry; mwoderate fine and medium subangular blocky
18715 structure; hard, friable, slightly sticky and slightly plastic; no roots;

many very fine and common fine tubular pores; few patchy clay films;
saprolite makes up about 5 percent of the volume; no effervescence with
hydrogen peroxide; strongly acid (pH 5.1); gradual irregular boundary,

c 155 to 168 cm (62-67 inches), dark brown (10YR 3/3 and 7.5YR 3/4 wolst)
L5L No. ailt loam; weak fine and very fine subangular blocky structure; slightly
18716 hard, friable, slightly aticky and slightly plastic; no roots; many very

fine tubular pores; no effervescence with hydrogen peroxide: about 30
percent of this horizon is made up of saprolire.



SOIL FAMILY Ustoxie Tropohumult, clayey, oxidic, isotharmic S TL CONSERVATION SERVICE

SOIL SERIES __Kalae silty clay SOk Nos. __S63Ha-5-2 LOCATION _Maui County, Hawaidl
_ Lipcolp Lab Nog, 18717 - 1872L

Mineralogical Analysis
Mont - Kao= |~ Amor- Amar-| Mag- Val-
D(z;r)h Horizon sl,l:::—e moril<|Mieas| lin= G:'::” Bo;:‘m- G?':rh- phous phous |netite A'mue— Quartz| canic |Feld- | Oli- |Pyrox- Py~
lonites ites $10, A|203 etc. | 18 glass | SPar | vine | ene | rite
= Percent of Whole Soil —
0-15 | Apl
15.30 | Ap2
30.60 | B2l
60.88 | B21
B8-104| Ba2
-120| B3l
120.-140] B32
140-175 €
Total Chemical Analysis Fxf_rﬂc'ggf %ﬂ;‘.}’; 0'55':INI:?IOH
D@P"h = _ — ron a ‘és uple
i i CaCO.| c:
(cm) ScO2 T|O2 AI203 Fean MnO2 MgQ| CaO Nc120 KZO P205 L.O.1|Total | Fe Fe203 6E1b3 S|O2 Al203
+— — Percent of Whole Soi -
0-15 | ApL 20.5729.3
15-30 [ Ap2 10.4 (14,9
30-60 [ B2) 26.0[37.2
60-88 B2l 27.0 | 3.8
88-104 B22 23.8 | 34.0
108-12¢ B3l 23.8[ 3.0
120-14] B32 18.4k [ 26,3
140179 ¢ 10.2 | 1k.6
| . tion exch,

6A1 éBla Extractable bases 5Bla Sum E.‘T:Jrlry Cc::apacity NSH"OA° Kct.l sgrB:;eHon pH
D"’;h o J Nitro| C/N | 6N2a| 6026 | 6P20 | 6Q2a of 5ATa extr. ,:F*“ﬁ" 5C1 | 5C3 |8Cla [8CIe
(cm cragrz::‘c g;no- Ca | Mg MNa K | bases éH2a NH,O0Ae| Sum 504 4G 1D|Ma0Ac H2o KC)

Pct. Pet. [ Meq./100 g, *— Parcant 1:5 1:5
0-15[2.00 |0.23 8 [o0.6 |0.5 [tr. |0.2 [1.3 12.8 2.8 2.5 |10 .0 [ 3.6
15.30 [1.67 |0.219) 8 [o.2 |o.k [tr. |0.2 |0.8 11.8 2.9 |23 | 7 4.0 | 3.7
30-60 /0.7 |O.a28 % [3,% [3,0 (0.1 |04 [4.9 10.9 0.7 |tr. [45 | 5.6 [ 4.7
60-88 [ 0.70 1.9 [0.9 0.1 |04 |3.3 12.3 1.7 [0.F [27 o A )
88-108 0.84 1.6 |1.0 0.2 |0.7 |3.5 1h.3 2.9 [1.3 |2k 4.4 [ 3.8
108-120 0.70 1.8 (1.1 lo.b |0.9 |3.8 1.k 3.4 1.1 [26 4.3] 3.6
120144 0.65 1.3 |0.9 |0.6 |0.2 |3.0 12.1 3.5 [1.6 |25 1.3 3.5
140-175 0.b7 1.0 (1.3 |0.7 |o.2 | 3.2 11.4 3.0 [2.% |28 k.3 | 3.1

S'éfaﬂ%;,ummmﬂ?le (%?:grf_e Atterberg limits Bulk density Purlti- Water content | Extensibility
Depth ™ Sand [ Silt | Clay | Tgnts - cle 2D1
(cm) ©.5-| 7 |>2mm plasticlLiquidPlastic| 1/3 | Oven | Field | gon w V3 o cote

(2-0.05)[0.002)|i.002)| B! P2 | Timit | limit | index| Bar | dry |moist | ity clpls rl

w—Pct, of 2mm.—m soil | g/cc ct. of whole soil cm/cm
0-15 - 1.k5 B.5k 25,4 [17.k
15-30 - Lu7 [3.57 23.8 | 16.8
1060 - 1.49 13.57 23,1120.b _
60.88 - 1.56 | 1.60 [1.k9 [3.50 |28.3 |27.2 [ 23.6[0.01 |0.01
83.104 - 1.36 [3.31 33.4 [ 28.%
10812 - 1.23 |3.28 3.5 | 30.2 |
120-144 - 1,18 1.22|1.32 [3-19 |37.3 | 38.0 | 32.5| 0.01 | 0.01
140179 - 3.04 39.0 | 33.2

&/ 1h.k kg of orgenic carbon per square meter to & depth of 1 meter.
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KALAE SILTY CLAY
S63Ha=5-2

Location: Island of Molokai, Maui County, Hawaili. Approximately .81 km (% mile) north
of Kualapuu in California Packing Corporation field 319. The site is 45 m (150 feet)
east of west end of block 5. Date of sampling: May 13, 1963.

Deseription by: S. Nakamura. Collectors: J. A. DeMent, R. C. Malmgren, S. Nakamura,
and J, M, Williams,

Classification: Ustoxic¢ Tropohumult, clayey, oxidic, isothermic.

Vegetation: Pineapple. Climate: The average annual precipitation is 75 to 125 cm
(30 to 50 inches); most of which occurs from November to April., The mean January
temperature is 216 C (69° F) and the mean July temperature 24° ¢ (76° F), Parent
material: Residuum from basic igneous rock, Topography: Gently sloping intermediate
slopes. Elevation: 300 m (1,000 feet)., Drainage: Well drained; moderate permea-
bility; medium runoff. Soil moisture: Profile fairly dry when sampled.

Remarks: Textures are apparent fleld textures. Because of its thickness, the B2l
horizon was split in sampling. Paired sample number 563Ha-5-1.

HORIZON . DESCRIPTION

Apl 0 to 15 em (0-6 inches), dark reddish brown (2.5YR 3/4) silty clay, reddish
LSL No. brown (2.5YR 4/4) dry; moderate very fine, fine and medium granular struc-
18717 ture; hard, friable, sticky and plastic; many roots; many interstitial pores;

loogse in place due to tillage; common wormholes and casts; weak effervescence
with hydrogen peroxide; clear smooth boundary.

Ap2 15 to 30 em (6-12 inches), dark reddish brown (2.5YR 3/4) silty clay,
LSL No, reddish brown (2.5YR 4/4) dry; moderate very fine, fine and medium granular
18718 structure and some clods; hard, friable, sticky and plastic; many roots;

many interstitial pores; common wormholes and casts; more firm in place
than above horizon; moderately high apparent bulk density; weak effervescence
with hydrogen peroxide; clear smooth boundary.

B21 30 to 88 cm (12-35 inches), dark red (2.5YR 3/6 moist and dry) silty clay;
LSL Nos. strong very fine and fine subangular blocky astructure; very hard, friable,
18719 & gticky and plastic; few roots; many very fine tubular pores; many hard

18720 earthy lumps due to aggregate stability which breaks down after prolonged

rubbing; almost continuous thin clay f£ilms; compact 1in place; upper part of
thie horizon has a pocket up to 10 em (4 inches) deep which appears to have
been influenced by tillage; weak efferveascence with hydrogen peroxide;
gradual wavy boundary.

B22 88 to 108 em (35-43 inches), dark red (2.5YR 3/6 moiat and dry) silty clay;
LSL No. moderate to strong,very fine and fine subangular blocky structure; hard,
18721 friable, sticky and plastic; few roots; many very fine tubular pores; almost

continuous thin clay films; many hard earthy lumps due to aggregate stability
which breaks down after prolonged rubbing; occasional small saprolite; no
effervescence with hydrogen peroxide; compact in place; clear wavy boundary.

B3l 108 to 120 cm (43-48 inches), dark reddish brown (2,5YR 3/4 moist and dry)
LSL No, silty clay; moderate fine and medium subangular blocky structure; hard,
18722 friable, sticky and plastic; no roots noted; many very fine tubular pores;

almost continuous thin clay films; many hard earthy lumpe due to aggregate
stability which breaks down after prolonged rubbing; no effervescence with
hydrogen peroxide; firm in place; occasional small saprolite; clear wavy

boundary.
B32 120 to 140 cm (48-56 inches), dark reddish brown (2.5YR 3/4 moist and dry)
LSL No, silty clay; moderate fine and medium subangular blocky structure; hard,
18723 friable, sticky and plastic; no roots noted; many very fine and common fine

tubular pores; common thin patchy clay filme; no effervescence with hydrogen
peroxide; occasional small saprolite; clear wavy boundary.

[ 140 to 175 cm (56-70 inches), dark reddish brown (5YR 3/4 moist) silt loam;
LSL No. weak fine and medium subangular blocky structure; friable, slightly sticky
18724 and slightly plastic; no roots noted; many very fine and fine tubular pores;

few thin patchy clay filme; no effervescence with hydrogen peroxide; this
horizon is made upof approximately 40 percent saprolite.



U.5, DEFARTMENT OF AGR]CULTURE

SOIL FAMILY __ is Asrohmox, & oxidie, iso! 'y SOIL CONSERVATION SERVICE
SOIL SERIES Mahana silty clay loam  SOIL Nos._ S65Ha-2-2 LOCATION_Keual County, Hawaji

Riverside Lab Nos. 6579 ~ 6584

Mineralogical Analysis
Mont- Kao= - Amor+| Amor-| Mag- Vol -
D(:';:'f)h Horizon A’u’o- moril-{Micas| lin~ GE:"” Bc;e:hm G.C;:fh* phous |phous Inetite | Ana~ Quartz| canic | Feld-| Oli~ [Pyrox- Py-
PRANe | nites jtes | "¢ el 5i°2 A|2O§l ete. | 9% glass| 5Por [ vine | ‘ene | rite
B - Percent of Whole Soil L
018 [ A 5 |25 0 35 10 |10 |
18-28 | B21 5 30 2 30 5 5
25-% B2z 5 25 5 o] 5 a
50 B23 2 40 3 20 5 5
88-120( IIB3 1 35 1 20 10 ]
120-153| IIC 1 50 1 20 10 ]
. . Extractable [Carb-[0.5N NaOH
Depth Total Chemical Analysis iron' 6C2q | onate Soloble
(cm) $i0, | TiO, |Al,04lFe, 04 MnO,| MgO | CaO|Na,0| K5O (PO, L.O.1{Total | Fe Fezoaczszg Si0, | ALQ,
+— Parcent of Whole Soi - —— e
0.18 | Al 17.4| T7a6|16.5(38.5[0.11]|0.82| 0.1 [0.04]|0.39]|0.05|18.1| 99.5| 21.7| 31.0 5. 31| 5.5%
18-28 | 21 171 5.7|23.7|31.8/0.04|0.57| tr. |0.05(0,324(0,45(20,2(100.0|19.1(27.3 S.43 7.34
p8-50 | e [17.8| 4.9|24.6/28.0|0.08[0.55] tr. |0.05|0.28|0.44]23.4[100.1[17.9|25.6 6,79 9.17
50-88 | B23 2248| 44 4| 2806(2147(0408(0.43] tr. [0.04[0,13(0.,38|22.1[100.1[12.0(17.2 8.5911.67
88.120| 1183 [ 25.9) 3.8/29.3|21.4[0.08|0.49| tr, |0.03|0,08(0.37[18.5 [100.0|11.2 |16 .0 L0 .44(12 .60
120.153| ITIO0 28,9| 3,6/28,9(22.9/0.05]/0.52] tr. (0.04/0.07/0.29]| 14:86]| 99.9|11.6/16,6 Bl.15]11.5
- Exty.| Cation exch | Ba
Denth GAY 6B1la Extractable bg‘:‘ 5Bla | sym uc)i‘dﬂy' copacity Ng;;:c Eﬁ:. saiumseﬁon pH
°P e 6N2a| 6020 | 6P20 [ 624 of |5A10 extr. | o+ 3C1 [ 5C3 [8C1a [BCTe
(cm) |Organic |Nitro-| C/N : 6H2a H.0 | KCI
carbon | gen Ca | Mg | Nao K | boses NH,0Ac) Sum | SOy |4G 1D [NHaoA 2
Pet, | Pet. [ = - eq./100 g, — *| Percent | 155 |15
0-18 6.14|0.41 |15 bel| 2.8([0.20(1,00(10.1 27.1 0.2 |0.3 BT.0 5.6 (4.7
1828 | 5.,18/0.29[18 lel] 006(0.20(0.40( 2.3 22.6 0.2 (0.9 0.0 5.4 |4.7
28.50 5.40|0,27|20 [ 0.2)] 0.1]0,20|0.2C| 0. 7] 19. 4 « [1.08 |4.0 5s2 |48
5088 3,78|0.20]19 - tr. (0,10 D.10] 0.2 17.3 0.7 (0.8 |1.0 4.7 (4.7
88-120| 2.04(0. 11|19 - tr. (0.10 (0,10 G,.2 15.4 DeT |13 (1.0 4.9 [4.6
N20-153| 0,940,056 |19 0,2 0.3|0.20 |0.10( 0.8 15, 0.7 [5.6 |5.0 _ 15.0 [4.3
Dot Tgi:'? uﬂgg:’mﬁ‘?ﬂ‘i'e CF:’;’Q':_EI!/ Atterberg |imits Bulk density Pt::rlt:- Woter content | Extensibility
P Sand | Silt | CI ments ' 4D1
{em) (ol.s- R4 >2{“"} Plastic|Liquid[Plastic 1/3 |Oven Field | yon_rie14 | 1/3 | 15
(2-0.05)(0.002) .002)[ P5F-0F [ Timit | limit | index bor | dry |moist | gty [noist | bor | bor COLEq COLE
fe—Pct. of 2mm.—» soil | Pct,| Pet.| Pet. g/cc Pct. of whole soil [ em/em
0-18 48 [ 67 [ 19 T.22T3.06 [R3.1 [W1.7 [36.7
1828 0.82 |2.98 | 49.8 (k8.5 | 38,9
28.50 N.P.| K.P.| NP 0.73 [2.88 | 65.8 |58.3]42.6
50-88 0.70 [2.81 | 76.9 [65.6 |44 .6
88-120 0.58 |2.85 | 53.3 (49,8 39.4
150-153 25 | 62 |17 2,93 . |39.1 [35.1

e/ 48.9 kg of organic carbon Dpar sywAre metar to & depth of 1 meter.
_/ These samples vers not allowed to dry prior to =malywis.
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MAHANA SILTY CIAY LOAM
S65Ha=-2-2

Location: Island of Kauai, Kauai County, Hawaill; Kekaha Quadrangle - 22001'30" north
latitude and 1599%1'11" west longitude, 6.7 km (4.2 miles) N. 4° E. of junction of
highways 50 and 55 in Kekaha Town. Date of sampling: April 15, 1965.

Description by: L, D. Giese and D. E. Foote. Collectors: K. Flach, L. Giese,
D. Foote, and G. Yamamoto.

Classification: Typic Acrohumox, clayey, oxidie, isothermic.

Vegetation: Noncultivated, Silver oak-brush cover. Over 90 percent cover.

~ Principal species: puakeawe (Stuphelia tamelameiae), aalii (Dodonaea

eriocarpa), ricegrass (Paspalum orbiculare), molassesgrass (Melinis minutiflora),
silver oak (Grevillea robusta), yellow foxtail (Setaria geniculatsg), lantana (Lantana
camara), joee (Stachytarpheta cavannensis), Japanese tea (Cagsia leschenaultiana),
passion flower (Passiflora sp.). Climate: Average annual precigitation is 75 to
113 em (30-45 inches). The mean annual temperature is 16° C (70 F), the mean
January temperature is 18° C (64° F), and the mean July temperature is 21° C (70° F).
Parent material: Residuum from volcanic ejecta and basic igneous rocks and volcanic
ash. Topography: On gently sloping uplands, 4 percent convex slope,
smuthwest aspect. Elevation: 570 m (1,900 feet). Drainage: Well drained; runoff
is medium; permeability is moderately rapid,

Remarks: Textures are apparent field textures. Texture and terms for describing
"smeariness'" are explained in the methods section of this report. Paired sample
number 565Ha-2-3.

HORIZON DESCRIPTION

Al 0 to 18 em (0-7 inches), dusky red (10R 3/4) silty clay loam, dark reddish
RSL No. brown (2.5YR 3/4) dry; strong fine and very fine subangular blocky structure;
6579 very hard, friable, sticky and plastic; many roots; moderate effervescence

with hydrogen peroxide; medium acid (pH 6.0)% clear wavy boundary.

B21 18 to 28 em (7-11 inches), dark red (2,5YR 3/6) silt loam; reddish brown
RSL No. (2.5YR 4/4) dry; weak coarse prismatic structure; slightly hard, very friable,
6580 nonsticky and nonplastic; many roots; many pores; no effervescence with

hydrogen peroxide; slightly acid (pH 6.2); gradual smooth boundary.

B22 28 to 50 cm (11-20 inches), dark red (2.5YR 3/6) silt loam, reddish brown
RSL No. (2.5YR 4/4) dry; weak coarse prismatic structure; soft, very friable, slightly
6581 sticky, slightly plastic, weakly smeary; many roots; many pores; no efferves-

cence with hydrogen peroxide; medium acid (pH 6.0); gradual smooth boundary.

B23 50 to 88 cm (20-35 inches), dark red (2.5YR 3/6) silt loam, reddish brown
RSL No. (2.5YR 4/4) dry; weak coarse prismatic structure; soft, very friable, slightly
6582 sticky, slightly plastic, and smeary; few roots; many pores; no effervescence

with hydrogen peroxide; medium acid (pH 6.0); gradual smooth boundary.

IIB3 88 to 120 em (35-48 inches), dark red (2.5YR 3/6) silty clay loam, reddish
RSL No brown (2.5YR 5/4) dry; weak, fine and medium subangular blocky structure;
6583 slightly hard, friable, sticky, plastic and weakly smeary; few roots; many

pores; no effervescence with hydrogen peroxide; slightly acid (pH 6.2); clear
smooth boundary,

1IC 120 to 153 cm (48-61 inches), dark reddish brown (5YR 3/3) silty clay loam,
RSL No. some coatings of dark red (10R 3/8), reddish brown (2.5YR 4/4) dry; moderate,
6584 fine and medium angular and subangular blocky structure; compact in place,

hard, firm, sticky and plastic; few roots; many pores; continuous stress
cutans, dark red (LOR 3/8) coatings that look like clay films, thin patchy
slickensides; no effervescence with hydrogen peroxide; medium acid (pH 6.0).



U.S. DEPARTMENT OF AGRICULTURE
5$IL FAMILY ‘thermie $OIL CONSERVATION SERVICE

SOIL SERIES __Mahana silty clay loam SOIL Nos. __S65Ha-2-3 LOCATION _Kauai County, Hawaii
' Riverside Lab Nos. 6585 - 6589 _ —
|
o __ Mineralogical Analysis
_ Mont- Kao- | ibbe Amor-| Amor-| Mag- Vol -
e o Al s e (OB ottt oo e Ao e il Otz e -
' lonite ites $i0, AlyOgf gre, | fase glass| spar | vine | ‘ene | rite
; . Percent of Whole Soil
0-13 | Al
13-30 | B21
30-58 | Bz _
-88 | B23
-138| 1IC
Total Chemical Analysis ?r"c:?‘:'gglzeq %ﬁg?; 0'55’\‘__"'{:{;"?”
Depth as
R . CaC0,f 5;
{cm) 5102 T|02 AI203 FezOa MnOz MgO| CoO NoZO K20 P205 L.O.1{Total [ Fe Fe203 6E]b3 5|O2 A|203
e — Parcent of Whole Soi ==
0-13 [ A1 2L.5 | 35.0
13-30 | B2l 21.1 | 0.2
| 30.58 | B22 — _ 19.7 | 28.
5883 | B23 15.5 | 22.6
88.138| IIC 12.2 | 17.%
Extr, | Cati h.
oeers | SAFF | €2 Extractable bases 5810 | sum erdity copocry oo  KSU | b ion PH _
ept ., £ 5A1 + ++[ 5C1 [ 5C3[8Cq [BCIc
(cm) |Organic| Nitro{ C/N | 6MN2a| 6020 | 6P2a | 6Q2a| ©F | g ° 2o | Al
) carbon | gen 7u Mg Na K | bases @ H,0Ac] Sum 504 6GI1D[NORe| HZO KCI
Pct. Pet — Meg./100 g.—— Percent 1:5 1: 5
0-13 | 5.45 |0.308[ 28 [1.h 1.0 0.2 ] 0.2 [2.8 19.3 0.6 1.1 | 1k 2.6 5.5
13-30 | 4.06 |0.162[ 25 - - | 01| tr. [0.1 13.5 0.7 | 1 1 B8 [|k.6
.58 | 3,855 lo.s8 pp [ 0.2 0.2 0.1 [9,5 11.0 o [0.7] & 5.0 |k.8
58.88 | 3.25 [o0.161 20 0.3 | 0.1 | Q.1 [ tr. [0.5 13.7 1.0 [O5] & 3.1 |48
88.138| 1.04 |[o0.062 17 - 0.2 | 0.2 0.1 [0.5 16.8 1.2 | 2.2 3 bl (b b
Eﬁﬁﬁ;f&*ﬁ“gx‘ile %?:g"_e Atterberg limits Bulk density  |Parti-|  Water content | Extensibility
Depth [ Sond i Tlay |ments - . cle [ 4D1
(cm) o ((s)'_l5'- o >2r“"’“fPIasﬁc Liquid Plastic L{f Oven | Field | ggn.[Fie2a | 1/3 | 15
(2-0.05)0.602)|002) [PF=F | Timit | limit |index | ber | dry |moist | sity |modst| bor | bor |COLE) COLE
w—Pct, of 2mm,—w| soil | g/cc Pet. of whole soil [ cm/em
0-13 - 489 [3.27 [ W, T]40.3 120.7
13-30 b.93 |3.13 | 7.2 |5L.5 |37.0
3058 .80 _|3.02 o4 [61.0 [39.2
58-88 D98 | 2.87 | 4.2 [60.h |bb.2
88.138 5.16 |2.93 | 384 k2.5 (8.2

a/ 32.6 kg of organic carbom per square meter to & depth of 1 mater.
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MAHANA SILTY CLAY LOAM
565Ha-2-3

Location: Island of Kauai, Kaual County, Hawaii. Makaha Pt, Quadrangle - 22°03'13"
north latitude and 159941'14" west longitude. North 9,630 m (32,100 feet), 20.2° E.
of junction of Highways 50 and 55 in Kekaha Town. Date of sampling: April 15, 1965.

Description by: L. D, Glese, D, E, Foote. Collectors: K, Flach, L. Giese, D. Foote,
and G. Yamemoto.

Classification: Typic Acrohumox, clayey, oxidic, isothermic, 1/

Vegetation: Noncultivated. Silver oak brush cover. Over 90 percent cover.
Principal species: silver oak (Grevillea robusta), puakeawe (Styphelia
tameiameiae), Java plum (Eugenia cumini), lantana (Lantana camara),
molassesgrass (Melinis minutiflora), aalii (Dodonaea eriocatﬁas, lilikoi (Passiflora
sp.), guava (Psidium cattleianum lucidum), and ferns. Climate: Average annual
precipitation Is 88 cm (35 inches). The mean annual temperature is 21° C (69° F).
Parent material: Weathered basalt and/or volcanic ash. Topography: Upland; convex
6 percent slope; southwest aspect; midslope. Elevation: 747 m (2,490 feet).
Drainage: Well drained; medium internal drainage; moderate permeability; medium
runoff, Soil moisture: All horizons moist at the time of sampling.

Remarks: Textures are apparent fileld textures. Texture and terms for describing
"smeariness" are explained in the methods section of this report. Paired sample
number S65Ha-2-2, Colors are for moist soil.

HORIZON DESCRIPTION

Al 0 to 13 em (0-5 inches), dusky red (2.5YR 3/3) silty clay loam; weak fine

RSL No. 4and medium granular structure; very friable, slightly sticky and slightly

6585 plastic; many roots; weak effervescence with hydrogen peroxide; c¢lear wavy
boundary,

B21 13 to 30 cm (5-12 inches), dark reddish brown (2.5YR 3/4) silt loam; weak

RSL No. coarse prismatic structure; very friable, slightly sticky, slightly plastic

6586 and slightly smeary; many roots; many fine and very fine pores; no efferves-
cence with hydrogen peroxide; gradual smooth boundary.

B22 30 to 58 cm (12-23 inches), dark red (2.5YR 3/6) silt loam; weak coarse

RSL No. prismatic structure; very friable, slightly sticky, slightly plastic and

6587 smeary; many roots; many fine and very fine pores; no effervescence with

hydrogen peroxide; gradual smooth boundary.

B23 58 to 88 cm (23-35 inches), dark red (2.5YR 3/8) silt loam; weak fine and
RSL No. medium subangular blocky structure; very friable, slightly sticky, slightly
6588 plastic and smeary; common roots; many fine and very fine pores; no efferves-’

cence with hydrogen peroxide; abrupt smooth boundary.

II1C 88 to 138 cm (35-55 inches),dark reddish brown (5YR 3/4) silty clay loam;
RSL No. many coatings of dark red (2.5YR 3/6); moderate fine and medium angular blocky
6589 and subangular blocky structure; comwpact in place, firm, sticky and plastic;

few roots; common fine and wmedium pores; coatings of dark red (2.5YR 3/6) that
look like clay films on peds and in pores; common pressure cutans on ped
faces,

« 1/ The Mahana series is classified in the mixed family of the smme
subgroup. This pedon contains too mwch extractable irom for mixed
mineralogy.



U.5. DEPARTMENT OF AGR|CULTURE

SOIL FAMILY _Tropaotic ¥utrorthow, clayay, owidie, {schypartharmin
SOIL SERIES ___Pubi silev clgy loagm  SOIL Mos, _ 863Ha-2-1

Lincoln Lab Nog. 18736 - 187h0

SO1L CONBERVATION SERVICE

LOCATION __Kauai County, Hawaii

Mineralogical Analysis =
Depth ) Mont- o] Amor-| Amor- Mag- Vol -
lanites e $i0, |Al,Qy| orc, | o glass| sPar ene | rite
ST Percent of Whole Soil
= P
30-53 | B21
53-83 | B22
83-103 B23
103-150| B24
Total Chemical Analysi Extractable [Carb-[0,5N NaOH
Depth oral hemical Analysis iron_ 6Cla | Soluble
TiO, |ALO M CaCO,| «:
(em) i 293 3 n02 MgQ| CaO Nu20 K20 P205 L.O.1|Total | Fe F6203 atly 5|02 N203
5 — Percent of Whole Soi ‘ -
0-30 | Ap 19.1] 27,
30-53 | B21 2.7 |35.3
53-83 | B22 2,6 35,2
83-103) B23 22.0 | 31,5
103-150 B24 22.0 | 31.5
Extr, | Cotion exch. . -
b | A Extractable boses 5810 | Sum besdity ~copacity | g | Ny o n pH
a, — .
(om) [Organic C/N | 6N2a 6P2a [ 6Q2a| of | ., [5Ala extr. | af| €| 5C3 8Clc
carbon Ca Na K | boses a INH, OA) Sum | SO 4 |6G 1D|Mraone KCI
Pct. - —— Meq./100 g. Percent 1:5
0-30 3.18 14 12,4 0.2 0.1 | 14,9 14.9 0.3 100 5.8
30-53 1.75 16 5.6 0.2 0.1 7.1 9.6 0.8 74 6.1
53-83 | 1,25 16 2.4 0.2 ] 0.1 [ 3.5 5.0 1.8 70 6.l
83-103| 0.91 17 1.1 0.2 | tr. 1.8 4,2 2.8 43 6.1
103150 0.79 17 1.6 0,3 0.1 2.7 5.6 5.4 48 6.1
Dot ié?qﬂéa%;ru&ﬁ{“s;quc‘:le %fggrf_e Atterberg limits Bulk density Pc::rltei- Water content | Extensibility
ep ments .
Sond Cloy >2mm [P astic|Liquid Plastic 1/3 |Oven | Field | 4o, (Field| 1/3 15 F 401
(em) £ q i
(2-0.05) (<002)|PEE-51 [ Timir | I |indox|_bor | dry | moist | 555 |motet | bor | bar CoLeq COLE
—=—Pct 2mpm . —= soil g/cc Pct. of whole soil | em/cem
0-30 tr. 1.2373.04 | 41.6]36,4 [28,1
30-53 - 1.17(3.16 | 45.0]39,2 (33.2
_53-83 - 1.18 |3.20 | 4R.0 (38,3 [33.7
83-103 tr, 1.25]3.23( 44.1]36.2 | 33.2
103-150| - 1.19]3,32 | 47.8|43.2 |38.8

a/ 22,8 kg of organic carbon per square meter to & depth

of 1 meter,
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PUHI SILTY CLAY LOAM
S63Ha-2-1

Location: Island of Kauwail, Kauail County, Hawaili; 4.2 km (2.6 miles) northwest of the
junction of Highway 56 and Wallua Falls Road in Kapaia. Between the Wailua Falls
Road and the dam for the small reservoir northeast of the road. Approximately 47 m
(157 feet) in from the road, Date of sampling: May 6, 1963.

Pescription by: D, E. Foote. Collectors: D. E. Foote, J. A. DeMent, and J. M.
Williams.

Classification: Tropeptic Eutrorthox, clayey, oxidic, isohyperthermic,

Vegetation: Irrigated sugarcane. Climate: Average annual precipitation is 175 cm
(70 inches) with about 50 percent falling from November through March. The mean
annual temperature 1is 23% ¢ (73° F). Parent material: Formed in residuum from
nephaline basalt, melatite nephaline basalt, olivine basalt, and picrite basalt.
Topography: Smooth upland. Slope 2 percent. Elevation: 102 m (340 feet).
Drainage: Well drained. Permeability of the B2, C, and underlying weathered rock
is moderate, Runoff is slow to moderate. Soil moisture: Profile at field capacity
when sampled.

Remarks: Textures are apparent field textures. Channels filled with A material extend
down into the B23. Cane roots follow these channels. Paired sample number S63Ha-2-2.

HORIZON DESCRIPTION

Ap 0 to 30 em (0-12 inches), brown (10YR 3/4) silty clay loam, same color when
LSL No. rubbed, yellowish brown (10YR 5/4) dry; moderate very fine subangular

18736 blocky structure; hard, friable, slightly sticky and slightly plastic;

many roots; many very fine and fine tubular pores and common interstitial
pores; many gritty, hard to break down particles; delayed reaction with
hydrogen peroxide; very strongly acid (pH 5.0); abrupt wavy boundary.

B21 30 to 53 em (12-21 inches), reddish brown (5YR 4/4) silty clay loam,
LSL No. yellowish red (5YR 4/6) dry; weak very fine and fine subangular blocky
18737 structure; hard, friable, slightly sticky and slightly plastic; common fine

and very fine roots; many very fine and common fine pores; nearly continuous
shiny glaze on peds; medium acid (pH 5.9); gradual smooth boundary.

B22 53 to 83 cm (21-33 inches), dark reddish brown (5YR 3/4) silty clay loam,
LSL No. yellowish red (5YR 4/6) dry; moderate very fine and fine subangular blocky
18738 structure; hard, friable, slightly sticky and slightly plastic; common fine

and very fine roots; many very fine and common fine pores; nearly continuous
shiny glaze on peds; common black specks; slightly acid (pH 6.1); gradual
smooth boundary.

B23 83 to 103 em (3341 inches), dark reddish brown (2,.5YR 3/4) silty clay loam,
LSL No. yellowish red (5YR 4/6) dry; moderate very fine and extremely fine subangular
18739 blocky structure; hard, friable, slightly sticky and plastic; few very fine

roots; many very fine and common medium pores; continuous shiny glaze on
peds; patchy film-like coatings on peds; many shiny particles, many very
fine black specks; medium acid (pH 6.0); gradual smooth boundary.

B24 103 to 150 em (41-60 inches), dark reddish brown (S5YR 3/3) silty clay,
LSL No. yellowish red (5YR 4/8) dry; strong very fine and fine subangular blocky
18740 structure; hard, firm, sticky and plastic; few very fine roots; many very

fine and fine, common medium pores; continuous shiny glaze on peds; many
very fine black specks and shiny particles; medium acid (pH 6.0).



U.5, DEPARTMENT OF AGR|CULTURE

SOIL FAMILY J&ﬂwmﬂ _ 5011, CONSERVATION SERVICE
SOIL SERIES _Kepes silty clay  §OIL Nos,__S650a-2-4 —_ LOCATION _Keuai County, Hwmii

Riverside Lab Nos. 6530 - 6535

il Mineralogical Analysis
Mont= . Amor-] Amor-| Mag-
Depth . Alle- Hal- |Gibbs-|Boehm| Goeth - Vol - s
Horizon mori{=|ll}ite | loy- A phous [phous |netite | Ana 4 ic|Feld-| Oli- |Pyrox-| Py~
{cm) phane | o1 s?tye ite | ite | ite 510, AIZOQJ J Quart2 c;:l:'; spar | vine | ‘ene | rite
- Percant of Whole Soil
0-35 |Ap
35-55 (B2l
55.78 [Bop
78-95 |Be3
95-113 [B2k
n13.150 [B2s5 _
- | Analysi Extractable |Carb-|0.5N NaOH
Depth Total Chemical Analysis i:m;“ 6C20 °“35'° Solu!:?lL
(cm) $i0, | TiO, |Al,04lFe,04 MnO,| MgO| CaO|Na,0| K,0 [P,0, .01/ Tokal | Fe F5203C°C°3 $i0, | ALQ
6E1b
-+ Parcent of Whole Sof — >
2 IEE
. 2i,1 .
55.78 |Bop _ _ 28,7 | 32.5 _
78-95 |BR3 21.3 | 0.5
95-113| B2k 20.1 | 28.7
13-150| B25 20.5 | 29, _
. | Cahy " -
oo | A7 | 8% Extractoble bases 5810 | Sum btiih —soncis e Kl | e o pH
‘ 5C3[8Ciq [8CTc
Orgahic| Nitod C/N | 6N2a| 602a | 6P2a | 6Q20| of 5A1a itr. | af+| 5C! o
(om) c?rub:nc mno— /N Ca | Mg Na K | bases 6H2a NH,0Ac| Sum 504 6G 1D |0 H20 KClI
Pet. | Pet, = eq./100 g, #=| Parcent 1:5 15
0-35 |3.71 |0.227] 17| Ok | 0.1 | 0.2 | Ou% | 0.8 16.6 2.8 1.0 |5 5.8 | kb
35-55 (1.3 [o.078| 21| 0.3 |tr. | 0.1 [ 0.1 | 0.5 3.4 3.1 15 5.8 | 6.2
55.78 [0.98 |o.ob1| 2k | 0.1 [ $r., | 0.2 | 0.1 | Ok 1.8 b7 22 6.3 | 6.3
78-95 [0.93 Jo.obo[ 23 [ ok Jo.2 [ 0.1 [ 0.1 [ 0.7 .2 6.3 [0.2 |17 5.8 | 6.1
95-113|0.7h  [o.034 22| 0.7 [0 | 0.2 [ 0.1 ]2 4.3 8.9 26 5.8 | 5.8
\A3-1500.64 |o.02k| 27| 0.2 | ¢p, | 0.2 | 0.3 | O.b 1.9 13,9 21 5.6 | 8.7
s‘ﬁ?ﬁﬁ:ru&")qaxc‘h c?:g“_' J;H‘cr;rg limits Bulk density |Parti-| Water content | Extensibility
Depth ™Sand | Siit | Clay |mgnts - cle 7 a1
oot nd | Silp T Clay ,gm",f Plastic| LiquidPlastic| /3 |Oven|Field | gan.. ERRZRIRE
(2-0.05)[0.002) [:002) (S 0¢ [ Timit | limit [ index| bar | dry [molst| gity | g309 | bar | bar |COLER) COLE
~=—Pgt, of 2mm.—w| soil | Pct. | Pot ng? g/ cc | _Pet. of whole soil | em/cm __|
sg-gg' 39 33 1.81 [1.30 11221'{ 3.10] 37.5 310-2 ;?-" 0.026[0.026
- . 3.23 B9, o1
55-78 50 |58 |18 |3.1% [1.e0 1.20 [3.17 | uh.6 [37.7 [31.5 |0.016]0.016
c5d HE M
. Kl . X .
113.154 38 [u7 9 |1.22 |1.19 p.ab |3.34 | 82.3 |37.% |30.3 |0.007]0.007

Y ;5.1k¢ororun1cmmmlmn-hrwuupﬂnoflnm.
b/ These ssaples were not allowed to dry yrior to suslysis.
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KAPAA SILTY CLAY
565Ha-24

Location: Island of Kauai, Kaual County, Hawaii, Kapaa Quadrangle - 22°02'42" north
latitude and 159923'31" west longitude. North 1,980 m (6,600 feet), 7.3° west of road
corner of HSPA Varlety Test Station. Date of sampling: April 16, 1965,

Description by: D. E. Foote and L. D. Giese. Collectors: K. Flach, L. Swindale,

H. Collins, L. Giese, D. Foote, and G, Yamamoto,

Clagsification: Typic Gibbsiorthox, clayey, oxidic, ischyperthemmic,

Vegetation: Cultivated sugarcane (Saccharum officinarum), natural vegetation
conslsts of ricegrasa (Paspalum orbiculare), hilograss (Paspalum conjugatum),
yellow foxtail (Setaria geniculata), Christmas berry (Schinus terebinthifolius),
false staghorn fern (Dicranopteris linearis), kikuyugrass (Pennisetum
clandestinum), rhodomyrtus (Rhodomyrtus tomentosa), melastoma (Melastoma malabathricum),
guava (Pgidium guayava), ohia (Metrosideros collina). Climate: Average annual precipi-
tatton is 225 cm (90 inches). Mean annual temperature is 23° C (74° F). Parent
material: Weathered basalt. Topography: Gently sloping upland; convex slope; 2 per-
Cent slope; east-southeast aspect; midslope. Elevation: 117 m (390 feet). Drainage:
Medium runoff; moderate permeability; well drained, Soil moisture: Moist.

Remarks: Textures are apparent field textures. Texture and terms for describing
"smeariness' are explained in the methods section of this report. Paired sample
number S65Ha-2+5,

HORIZON DESCRIPTION

Ap 0 to 35 cm (0-14 inches), dark yellowish brown (lO0YR 4/4) silty clay, dark
RSL No, yellowish brown (lOYR 4/4) dry; weak fine granular structure; slightly hard,
6330 friable, sticky and plastic; many roots; many pores; about 10 percent of

volume made up of yellowish red (5YR 4/6) material turned up by plowing; hard
earthy lumps that break down with prolonged rubbing; slight reaction to hydro-
gen peroxide; strongly acid (pH 5.5); definite matting of roots between Ap and
B21; abrupt smooth boundary.

B21 35 to 55 em (14-22 inches), yellowish red (5YR 4/6) silty clay, reddish brown
RSL No. (5YR 4/4) dry; wesk medium subangular blocky structure; hard, friable, sticky
6531 and plaetic; very few roots; many fine and medium pores; thin coatings in

pores, patchy coatings on ped faces; about 5 percent weathered gravels impreg-
nated with gibbeite; no reaction to hydrogen peroxide; slightly acid (pH 5.6);
clear smooth boundary.

B22 55 to 78 em (22-31 inches), yellowish red (5YR 4/6) light clay loam with
RSL No, gricty feel, strong brown (7.5YR 4/6) dry; weak, medium and fine subangular
6532 blocky structure; friable, sticky and plastic, smeary; very few roots; many

medium, fine and very fine pores; gelatinous coatings in pores, patchy on ped
facea; about 25 percent weathered gravels impregnated with gibbsite; no
reaction to hydrogen peroxide; medium acid (pH 5.8); clear smooth boundary.

B23 78 to 95 cm (31-38 inches), reddish brown (5YR 4/4) silty clay, strong brown
RSL No. (7.5YR 5/6) dry; weak medium and fine subangular blocky structure; slightly hard
65133 friable, sticky and plastic; very few roots; many medium, fine and very fine

pores; gelatinous coatings in pores, patchy on ped faces; about 10 percent
weathered gravels impregnated with gibbsite; bands and lens of yellowish
material that is presumed to be gibbsite; no reaction to hydrogen peroxide;
medium acid (pH 5.8); between B23 and B24 is a band of gibbsite in places;
clear smooth boundary.

B24 95 to 113 em (38-45 inches), yellowish red (5YR 4/6) 91lty clay, (5YR 5/6) dry;
RSL No. weak medium and fine subangular blocky structure; hard, friable, slightly
6534 sticky and plastic; very few roots; many wedium, fine and very fine pores;

about 30 percent weathered gravels impregnated with gibbsite, also impregnated

with white material; some very hard reddish brown (5YR 4/4) irregular gravels;

some soft and hard reddish yellow (7.5YR 6/8) material; no reaction to hydrogen
peroxide; medium acid (pH 5.8); clear wavy boundary.

B25 113 to 150 cm (45-60 inches), yellowish red (5YR 4/8) light clay loam, strong
RSL No. brown (7.5YR 5/6) dry; massive; hard, friable, sticky, plastic and weakly
6535 smeary; no roots; many medium, fine and very finme pores; 25 to 40 percent

weathered gravels impregnated with gibbsite and white material; vertical
bands of red (2.5YR 4/6) with a 1/16'" edge of dark reddish brown (2.5YR 3/4);
very strongly acid (pH 5.4).



SOIL FAMILY Typic Givbsiorthox, clavey. oxidic. isohveerthermic

SOIL SERIES __Kapas silty elay  SOIL Nos.

Riverside Lab Nom, 6536 - 6541

S65Hs-2-5

U.$, DEPARTMENT OF AGR|CUL'TURE
SOIL. CONSERVATION SERVICE

__LOCATION _Knuai County, Hawaii

Mineralogical Analysis
_WMent-|” Kao- [rip .| Amor<] Amor-| Mag- Vol -
D:::t)h Horizon API)L?\e moril=|Micas| lin- G;:)ebs Bo.:hm' Gioefh’ phous |phous |netite | Ana- Quartz eoc:\lc Feld-] Oli- [Pyrox-| Py~
P lonites ftas the te SIOZ AlyOql apc, | tase glass | SPor [ vine | ‘ene | rite
- — — Percent of Whole Soil
0-30 |Ap 5 |10 |25 40 s |10
3040 |B21 2 o |30 35 10 |10
B2Q 1 | o [20 35 e [10
63.90 |B23 1 0 |35 30 10 |10
90.123|B2k 1 |10 |30 30 15 |10
=180 |BRS 1 20 10 30 20 10
X N Extroctable [Corb- [0.5N NaOH
Depth Total Chmnml Analysis i::nu 6C2a | onate oble
{cm) 510, | Ti0, [Al,04Fe,04{MnO,| MgO | CaO|Na,0| K,O PO, L.O. 1 Total | Fe F9203C°C°3 $i0, [ ALQy
&4Eb
Percent of Whole Soi — - — -
0-3 [Ap 64| 7462446 |38.5|0.06]|0.32] tr, |[0.03 [0u 28 [0. 63 [21. 7 [100.8] 24:1 34,5 1.80| T.51
30.40 |B21 4oh| 7.2|28.1 [39.3(0.09]0.25| - [0.03.11[0.55(19.9 | 99.9(23.3(33,3 l.s0ft1.0¢
4063 [B22 4.1| 8,1/28.81(38.5|0.08[0,08] - ]0.03 0,07 [0.58 [19.7 |200.0]21.3]30.5 +9511.5¢8
3-00 |B23 4.3 T.5|32.9 |34.3(|0,17|0.13 - [0.03[0,67]0.63 (20,0 (100.0[18.5/26.5 2,28.00.49
90-123|Bek Tel| 7.5(|30.9 |35.2|0.15 (0,12 - [0.03 0,07 [0.57 (18.9 [100.517.1]|24. 4 3,08 18,11
123-150|B25 13,2] B8.4|24.8]36.8(0.15]|0.38]| ¢, (0,03 |0.07 |0.61 [15.5 | 99.9|17.2 |24 .6 |s.82 00,29
910 6B1s Extroctable bases 5Bla | gy uf:’l(:lriiy C‘lﬁ;ﬁéﬁh ‘2:.‘20“ fC'I gfa:m”tion PH
[ XIT .«
e (o mic| Nirod €/ [ 6N20] 6020 [ 6P2 [6G2a| oF | 4\ [5A1a oxtr. | af++| 5C1[ 8C3[8Ca 8C1c
carbon | cen fi Mg | No | K |boses Nroacl Sum | SOy |4G1D[MHa0s H,O | KCI
Pct, 1, Meq./100 g.— +| Percent 1:5 1:5
0- 3.92[0.22 |18 0.7 0.4[0.20[0.40( 1.7 15.9 18T 0.6 11 5.0 | 4.5
20 1.46 [0.07 [21 0.2 (0.0 0410 [0.20] 0.5 3.7 b7 14 $.5( 5.7
063 | 1.090.04 |27 0.4 | 0.1 7.20 0,10 | 0.8 2.6 1.6 31 5.5) 8.7
3-90 | 064 (0,07 |32 0eY [041[0.20 0,10 0.5 1.9 12.9 3o 5.8 5.7
g0-123| 0.46 [0.02 P23 0.8 (0.1 .20 020 1.2 3.7 hE| 0.1 32 $.3| 5.4
3.150| 0.48]0.02 |24 140 | 0u1 |0.30 0,10 | 1,5 6.1 1.6 24 $.5| 4.9
Deoth Siﬁq::ggru(n#“sq 52?" gx;:_. A'lerberg fimits Bulk density Pacrlrei- Water content | Extensibility
P Sand | Silt | Clay |ments Ov . 4D1
0 5- >2mm Plastic|LiquidPlastic| /3 |Oven|Field | gor_ v3 | 15
(em) 1(2-0.05) (,002) .002)[PSt0f  Timit | timit | index| bor | dry | moist | iy bar | bar |COLE COLE
e Pct, of —=| soil _g/ce Pet. of whole soil cm/cm
8- L1k [3.12 36.3 [30.0
3040 1.09 |3.21 ho.1 [35.6
h0-63 _ _ h.obh |3.29 7.3, |30.5
[ 63-90 .13 |3.13 38.4 [32.1
90-123 L.16 |3.18 38.9 |3L.7
123-150 1.18 | 3.26 ho.5 |34.8

» !0.2uofw;liccmnmlqmnuruamndlum.
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KAPAA SILTY CLAY
565Ha~2-5

Location: Island of Kauai, Kauai County, Hawaii. Kapaa Quadrangle - 22901'34" north

latitude and 159°23'50" west ‘longitude. West 77 m (255 feet), 7.7° south of road
corner by HSPA Variety Test Station. Date of sampling: April 16, 1965.
Deacription by: D. E, Foote and L. D. Giese, ollactors: K. Flach, H. Collins,

L. SWinaaIe, L. Giese, D. Foote, and G, Yamamoto,

Classification: Typic Gibbsiorthex, clayey, oxidie, isohyperthermlc.
Vegetation: Cultivated sugarcane (Saccharum officinarum), natural vegetation

conglets of ricegrass (Paspalum orbiculare), hilograes (Paspalum conjugatum),
yellow foxtail (Setaria geniculata), Christmas berry (Schinus terebinthifeolius),
falge ataghorn fern (Di¢ranopteris linearis), kikuyugrass (Pennisetum
clandestinum), rhodomyrtus (Rhodomyrtus tomentosa), melastoma (Melastoma
malabathricum), guava (Psidium guayava), ohia (Metrosiderog collina). Climate:
Average annual precipitation is 250 cm (100 inches). The mean annual temperature is
23% ¢ (74° F). Parent materlal: Weathered basalt. Topography: Gently sloping
upland; convex slope; 2 percent slope; east aspect; midslope. Elevation: 131 m
(435 feet), Drainage: Well drained; moderate permeability; medium runoff. Soil
moigture: Moilst.

Remarks: Textures are apparent field textures, Texture and terms for describing

"smeariness" are explained in the methods section of this report. Paired sample
number 565Ha-2-4. Colors are for the moist soil.

HORIZON DESCRIPTION

Ap 0 to 30 em (0~12 inches), brown (10YR 4/3) silty clay; weak fine granular

RSL No, structure; friable, sticky and plastic; abundant roots; many pores; about

6536 20 percent made up of yellowish red (5YR 4/6) material turned up by plowing;
slight reaction to hydrogen peroxide; definite matting of roots between Ap
and B21; abrupt smooth boundary.

B21 30 to 40 em (12-16 inches), yellowish red (5YR 4/6) silty clay; weak coarse

R8I No. prismatic, breaking to weak medium subangular blocky structure; friable,

6537 sticky and plastic; few roots; many medium and fine pores; dark lining in
pores; about 3 percent strongly weathered gravel impregnated with gibbsite;
no reaction to hydrogen peroxide; clear smooth boundary.

B22 40 to 63 cm (16-25 inches), yellowish red (5YR 4/8) silty clay; weak medium

RSL No. and fine subangular blocky structure; friable, sticky, plastic and weakly

6538 smeary; very few roots; many medium fine and very fine pores; thin patchy
gelatinous coatings on ped faces; 20 percent strongly weathered gravel
(with rock structure) impregnated with white material probably gibbsite;
no reaction to hydrogen peroxide; clear smooth boundary.

B23 63 to 90 cm (Z5-36 inches), yellowish red (5YR 4/6) silty clay with pockets

RS, No. of loam; maseive in places, weak coarse prismatic breaking to weak medium

6539 subangular blocky atructure; friable, sticky, plastic and smeary; loam
material is slightly sticky, slightly plastic and smeary; very few roots;
thin patchy coatings of strong brown (7.5YR 5/8) on ped faces and in pores;
about 40 percent of material 1s strongly weathered (loam texture) with a
sandy appearance; vertical streaks 5 mm (1/4 inch) wide of black and white;
no reactlon to hydrogen peroxide; clear smooth boundary,

B24 90 to 123 cm (36-49 inches), yellowish red (5YR 4/8) silty clay and dark

RSL No. reddish brown (5YR 3/4) loam; weak coarse prismatic breaking to weak medium

6540 subangular blocky structure; firm, sticky and plastic (loam material is friable,
slightly sticky, slightly plastic) and smeary; very few roots; patchy coatings
of strong brown (7.5YR 4/6) on ped faces and in pores; up to 60 percent of
material is strongly weathered (loam texture) with a sandy appearance; vertical
and angled streaks 5 to 25 mm (1/4"-1")wide of black and white; no reaction to
hydrogen peroxide except black material has a slight, delayed reaction: gradual
smooth boundary.

B25 123 to 150 cm (49-60 inches), reddish brown (5YR 4/4) sllty clay apnd loam;

RSL No. weak coarse prismatic breaking to weak medium subangular blocky structure;

6541 firm, sticky and plastic (loam material is friable, alightly sticky and

slightly plastic); no roots; patchy coatings of strong brown (7.5YR 5/6) on
ped faces and in pores. No reaction to hydrogen peroxide.



SOIL FAMILY _Typic Gibbsiorthox. clayev. oxidic, ischvperthermig
SOM. SERIES _ Pooku siity clay SOIL Nos, __ 362Ha-2-4

Iineoln Leb Nos. 17344 -~ 17349

L,%, DEPARTMENT OF AGRICULTURE
S01L CONSERVATION SERVICE

LOCATION _Kauai County, Hawaii

Mineralogical Analysis
_ [Mont- Kao- fipp.. Amor-| Amor- Mc!g- Vol-
3:5:)'1 Horizon A'_I.Lo moril~| Micas | lin= G!t:bs Bo;ethm G;:efh- phous |phous [netite | Ana- Quartz| canic |Feld-| Oli- |Pyrox~| Py-
Phane || nites ftes | ' e it 510, AlyO5l grg, | Fase glass | SPOT | vine | ene | rite
. Percent of Whole Soil ]
0-28 [apl
28-35 [ Ap2
25.70 | B21
70-83 | B2
83-108 B23
108-159 B2k
Total Chemic:c?l Analysis f,";,ff’"'gg'fa %gal?; o'séilut‘tﬁeOH
Depth as
. . CaC0,| g3
(em) §i0, TiQ, AlZOGFeZOS MnQ, MgQ| CaO Nu20 K0 PO5.C.1. Tota! | Fe Fe203 :E]ba Sl02 AT,
e sa— Parcent of Whole Soi -
0-28 | Apl 29,0 |41.5
28-35 | Ap2 35.8 |51.2
35-70 | B2l 27.0 [38.6
70-83 | B2 29.2 [41.8
83-108 B23 29.1 |41.6
108.155 B2k 30.0 |b2,9
B Extr. | Cation exch ] Bo
Deoth 6Ala | 6Bla Extractable bases 5Bla | 5ip ac?d?t c::c;pgci?y Ng£:c f:i.l. sum::eﬁon PH
ept +++| 5C1| 5C3 [ 8CIq [8C1e
ie| Ni 6N2a | 6020 | 6P2a | 6Qi2a| of SAla extr. [Af
(em) |Organic|Nitro-| C/N Cqu Mo . K| boses éH2a| o o Sum | 5O b| W0 H.0 | KCI
carbon | gen 4 4 |6G1 L 2
Pct, | Pet, -+ Meq./100 g. Percent 1:5 | 16
028 (3.89 [p.230| 17 Jo.6 |0.9 [0.2 0.2 [1.9 16.6 0.5 [ 0.5 11 b2 (5.1
28-35 |2.45 18| 21 - 0.2 |o.ar |0 |o.k 9.b 1.5] 0.2 b 5.6 |5.2
15-70 [1.65 [0.070] 24 (0.1 - tr., [0.1 0.2 L,7 6.8 | 0.2 [ 5.3 [5.h
70-83 [1.04 [po.0k2 | 25 | - [0.1 [0.1 |0.1 [0.3 ER B[ 0.2] 9 51 |5.b
83.108 0.83 [p.030 | 28 - - tr. 0.1 (0.1 2.5 17.2 | 0.1 b k.9 (5.3
108-155 0.66 10,019 39 - = 0,1 [tr. [0.) 1.2 20.3 [ 9.1 8 4.8 [5.1
Size class and particle [Coarse Atterberg limit ‘ Bulk density  |Porti~|  Water content Ex:emibilify
diometer (mm) 3A1 | frog- arberg Timits u cle ST
Depth [“Sand | Silt | Clay |ments
(cm) " (0|.5- o 2'"""‘,(. Plostic|Liquid Plastic L/oa Qven Field | yon- K’a &‘5 coLed coLe
(2-0.05)j0.002) . 002) [R5 -F2 | timit | Vimit |index| bor | dry |moist | iy r| bor
w—Pct, of 2mm,— soil g/¢cc Pct. of whole soil | ecm/cm
0-28 - 0.99 |3.20 §7.8] 3%.7
28-35 tr, l.21
3570 tr. _ 1.29 | 3.41 Ls.5| 37.3
70-83 tr, 1.20 |3.50 L5550 3.1
83-108 tr. 1.20 [3.b5 48,6 36.3
108:-3435 tr. 3.b3 43,1 32,b4)

8/ 23.% kg of organic carkon par square meter to & depth of 1 metar.
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POOKU SILTY CLAY
862Ha =2 -4

Locatiogn: Island of Kauai, Kauai County, Hawail; .4 km (% mile) south of Pooku Hill,
31 o (105 feet) east of fence. Approximately 7.2 km (4.5 miles) west of Kilauea

and 24 km (15 miles) northwest of Lihue. Date of sampling; 1962,

Description by; J. M. Williams and D. E. Foote. Collectors: J. M. Williams and D. E,
oote,

Clagsification: Typic Gibbsiorthox, clayey, oxidic, iachyperxthermic,

Vegetation: Pangolagrasa (Digitaria decumbens), kaimi clover (Desmodium
canum), sensitive plant (Mimosa pudica), and hilograss (Paspalum conjugatum).

The mean annval temperature is 22,89 € (73° F), the mean January temperature 1s 20.6°c
(69° F), and the mean July temperature 24.4° C (76° F). Parent material: Residuum
from basic igneous rock. Topography: A convex slope to northwest, 1 percent slope.
Elevation: 96 m (320 feet). Drainage: Well drained; moderately rapid permeability;
medium runoff. Soll moisture: Moist.

Remarks: Textures are apparent field textures. Paired sample nuuwber S62Ha-2-5.

HORIZON DESCRIPTION

Apl 0 to 28 cm (0~11 inches), dark brown (LOYR 4/3) silty clay, yellowish

LSL No. browm (LOYR 5/4) dry; strong very fine subangular blocky structure; hard,
17344 frigble sticky and plastic; abundant roots; many very fine and fine pores;

many ironstone-gibbsite pebbles that have a dense outer shell with a softer
yellowish center; extremely acid (pH 4.2); clear smooth boundary.

Ap2 28 to 35 em (11-14 inches), dark brown (10YR 4/3) silty c¢lay, dark reddish
LSL No. brown (2.5YR 3/4) mized in cultivation, yellowish brown (lOYR 5/4) and dark
17345 reddish brown (2.5YR 3/4) dry; moderate very fine subangular blocky struc-

ture; hard, friable, sticky and plastic; abundant roots; many very fine
and fine pores; few ironstone-gibbsite pebbles; medium acid (pH 5.6); abrupt
wavy boundary.

B21 35 to 70 cm (14-28 inches), dark reddish brown (2.5YR 3/4) silty clay loam,
L8L No. dark red (2,.5YR 3/6) dry; moderate very fine subangular blocky structure;
17346 hard, friable, sticky and plastic; abundant fine roots; many very fine and

fine pores; nearly continuous preasure cutans; few cutans that look like
1lluviated sesquioxides; few non-magnetic very firm particles that appear
to be segregated iron; strongly acid (pH 5,3); abrupt smooth boundary,

B22 70 to 83 cm (28-33 inches), dark reddish brown (2.5YR 3/4) silty clay,
LSL No, dark red (2.5YR 3/6) dry; moderate very fine subangular blocky structure;
17347 hard, friable, sticky and plastic; abundant roots; many very fine and fine

pores; nearly continuous pressure cutans; patchy glazed coating that appears
to be sesquioxide coatings; a few gravel-asize pleces of saprolite; this
horizon 1s capped by a thin discontinuous ironstone seam 1 to 2 mm thick;

a root mat has bullt up in places on this ironstone seam; strongly acid

(pH 5.1); clear smooth boundary.

B23 83 to 108 cm (33-43 inches), dark red (2.5YR 3/6) silty clay, yellowish red
LSL No. (5YR 5/6) dry; wmoderate fine and medium subangular blocky structure; hard,
17348 friable, sticky and plastic; abundant roots; many very fine and fine pores;

gravel-size pileces of saprolite with pores filled with white material;
patchy surfaces that appear like pressure cutana; this horizon is capped by
a very thin discontinuous ironstone seam above in which there is a buildup
of roots; very strongly acld (pH 4.9); gradual wavy boundary.

B24 108 to 155 cm (43-62 inches), variegated dark red (2.5YR 3/6), yellowish
LSL No. red (5YR 4/6), reddish yellow (7.5YR 6/8), very dusky red (2.5YR 2/2)
17349 silty clay; yellowish red (5YR 4/6) dry; weak medium and coarse subangular

blocky structure; hard, friable, sticky and plastic; few roots; many very
fine and fine pores; firm fragments of saprolite; few thick patchy cutans
that appear like clay flows; thin platy material that is thought to be

glbbaite gives some areas a platy appearance; very strongly acld (pH 4.8).



U.5. DEPARTMENT OF

SOIL FAMILY .__Tveic Gibbgiorthox, clsysy. exidic, igohyperhnermiq SOIL SENSZRVATI N SERVIGE

SOIL SERIES ___ Pooku silty clay SOIL'Nos. 5628825 LOCATION _Kaual County, Hawaii
Lincoln Lab Nos. 17350 - 17355

Mineralogical Analysis
Mont- Kao- |- Amor-| Amor-| Mag- Vol=
8B Horcon e I s 550 e Gt s i | Ane oo e o Ol oo -
lonites| - | ftes | ' ! $10, AL Oy| are, |- tot® glass| $POF | vine | ene | rite
- — Percent of Whole Soil
0-3871 Apl 3 H 40 40 15 1c 5
38-h8 | Ap2 3 2 |35 50 2 10 2
48.75 | B2l 1 25 40 15 190 1
T5-100| B22 3% 40 10 1c
100.155( C1 45 40 10 10
155-22% C2 145 30 15 1€
I i : Extractable [Carb= [0.5N NaOH
Depth Total Chemical Analysis iron - 6Caa ong:e Soluble
{cm) §i0, | TIO, |Al,04[Fe,0O4MnO,| MgO | CaO[Na,0O| K,O PyOs1L. 0.1 Total | Fe Fezoa‘i:;(éa $i0, | ALQ,
- Percent of Whole Soi -
0-38 | Apl Bu5 | Ba7 [31e3 |45.5 [0, 07 | - - 0.06[0.23[0.70| 5,0 100.1|24+5|35.0 0.29]5.24
3848 Ap2 2.9 | B.O [20.6 8.2 D.OT7 | _ - 0.,07(0,23(0,63]|19,7100.4|32.5|46.5 0422|504
BA.75 | Bs) 1.0 | Ba 3 j20. 8 [hbab 0,04 | . - 0.07(0,10[0,60|20.5] 97.8[26.2[37.5 0.,06|10.14
75-100) Be2 .6 [ 7.3 [28.5 2.3 [0.09] . - c.07| . 0,61 20,7 [100.0(26.1 [37.3 - [19.57],
100-15¢ €1 Cut |68 POLY tl «3 D08 | ¢r, - tr. - 0.6420,2 gg,z 23.5(33.4 . [8.89
| 15620t o2 0.6‘ 7ol (31,1 $09 0,16 | t. - tr, - 1.18[19.4 100.8(2D.5(29,3 - 20-qJ
Extr. | Cation exch . Ba
Dopth 6A 6Bla Extractoble bases 581a | sum lacid: capocity "Zigﬁ Exchl. sah :.letslgr:; 5 PH
; 5C1 la |8C1c
fo) Nitre| C 6N2a| 6020 | 6P20 | 6Q20| of 5A1a extr. [ Af
(em) c?:bg:'c ,:o.. /N Co | Mg Ma K [ bases 6H2a NH,O0Ac| Sum 504 4G 1D |NHa08e H20 KCl
Pet. ig:t. Mey./100 g,— Percent 1:5 ;5
0-38 3,.088|0.27|14 | 0,5 |0.6 |[0.1 [O.1 |1.3 1%.6 1.6 0.3 9 5.2 [&.2
ABHB | 2,4310.14|17 - - 0.1 (0.1 (0.2 9.6 5.0 | 0.1 2 47 |44
- k875 1.58(0, 0723 - 0,6 |tr. tr. 0.6 4.8 6.5 | 0.1 |12 5S¢0 [5e1
75-100 1.10[0.05[22 - - [tr. [tz | - 2.6 11.3 [0.1 | tx. 4.8 [5.3
100-155 0+66(0.23( 3 [o0.2 |01 |0O.1 |01 | 0.5 1.9 k.5 |0.1 | 26 4.8 [5.4
|145.006 0.16[0,11] 1 - - 0.1 |tr., [0.1 0.5 b 0.1 |20 4.9 [5.3
Size clags and particielCoorse| 4 berp limi Bulk densi Porti-] _ Wate n;em Extensibili -
digmeter (mm) BA1 frag- tHerberg limits ensity url i ater col xtensibility
Depth [“Sand | Silt | Clay |mgnts R cle DY
(em) | e it >§;"mf Plastic|LiquidPlastic| /3 |Oven|Field | g, /3 | 15
(2-0.05)0,002)|&c.002) PG+ £F | Timit | limis | index| bar | dry |moist | gty bor | bar [COLEf| COLE
~—Pct. of 2mm,—w| soil g9/¢cc Pct. of whole soil cm/ em
0-38 tr. 1.12[3.17 51,2 30.9
38-18 tr. 1.10(3.38 40.9| 33.8
hA_ 75 tr 1.12 (3,29 bi.1] 33.4 |
75100 tr. 1.26[3.22 %2.5| 29.3
100-154 tr. 1.19 (3.23 41.6| 26.6
550004 tr 3.2k 37.6| 18.8
;

a/ 27.5 5§ of erganic oarkon par square meter to s dspth of 1 meter. ‘
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POOKU SILTY CLAY
562Ha-2-5

Location: Island of Kauail, Kauai County, Hawail; 75 m (250 feet) south of highway
at a point 1.7 km (1.1 miles) southwest of Bailey Bridge at Kalihiwal, approximately
6.4 km (4 miles) west of Kilauea. Approximately 22.5 km (14 miles) northwest of
Lihue. Date of sampling: 1962.

Description by: J. M. Williams and D. E, Foote, Collectors: J., M, Williams and
D, E. Foote.

Classification: Typie Gibbsiorthox, clayey, oxidic, isohyperthemic.

Vegetation: Pangola pasture. Climate: Average annual precipitation 1is 200 to 225 cm
(80-90 inches). The mean annual temperature 1s 22.8% ¢ (73° F), the mean January
temperature is 20.6° C (69° F), and the mean July temperature 24.4° C (76° F).
Parent material: Residuum from basic igneous rock. Topography: Low windward
slopes, slightly convex to southwest, 1 to 2 percent slopes at sample site.
Elevation: 96 w (320 feet). Drainage: Well drained; moderately rapid permeabilirty;
medium runoff, Soil molsture: Moist,

Remarks: Textures are apparent field textures. Texture and terms for describing
"smeariness" are explained in the methods section of this report. Colors are for
moist soil, Paired sample number S62Ha-2-4,

HORIZON DESCRIPTION

Apl 0 to 38 cm (0~15 inches), dark yellowish brown (LOYR 4/4) silty clay

LSL No. mottled with reddish brown (5YR 4/4) material by tillage; strong very fine
17350 subangular blocky structure; sticky, plastic, friable; many roots; many

very fine and fine pores; many lron concretions that have a dense dark
outer shell with softer yellowish center; abrupt smooth boundary.

Ap2 38 to 48 cm (15-19 inches), dark yellowish brown (10YR 4/4) silty clay
LSL No. mottled with reddish brown (5YR 4/4) material by cultivation; weak fine
17351 subangula r blocky structure; sticky, plastic, friable; common fine and

very fine roots; many fime and common fine pores; many iron concretions
similar to first horizon; clear smooth boundary.

B21 48 to 75 cm (19-30 inches), dark reddish brown (5YR 3/4) silty clay loam;
LSL No. weak fine subangular blocky structure; sticky, plastic, friable; common
17352 fine and very fine pores; nearly continuous pressure surfaces; few very

firm particles that appear to be segregated iron, these particles are non-
magnetic; clear smooth boundary,

B22 75 to 100 cm (30-40 inches), dark reddish brown (5YR 3/4) silty clay;
LSL No. moderate fine subangular blocky structure; sticky, plastic, friable; common
17353 fine and very fine roots; common very fine and fine pores; nearly continuous

pressure surfaces; few patchy cutans that have a metallic sheen; few sapro-
lite fragments; this horizon 1s underlain by discontinuous iron seam on
which there 15 a buildup of roots; abrupt wavy boundary.

c1 100 to 155 em (40-62 inches), variegated dark reddish brown (5YR 3/3),
LSL No. yellowish red (5YR 3/6), red (5YR 4/6), dusky red (2.5YR 2/2 ) loam; weak
17354 coarse platy structure; slightly sticky, slightly plastic, friable with

pockets of firm material; few very fine and fine roots; few very fine and
fine pores; near bottom is a pan that appears to have a fine platy structure;
the thin plates appear to be hematite and gibbsite and are very firm and
brittle; these thin plates are separated by a very porous material that has
a sponge type of structure; on top of the pan is 13 to 50 mm (%¥-2 inches) of
extremely porous material thickly coated with dark material; under magnifi-
cation, this dark material has a discreet sand appearance; this material is
extremely friable; the bottom part next to the contact is coated with very
thick cutans that appear to be clayskins.

c2 155 to 225 cm (62-90 inches), variegated dark reddish brown (5YR 2/2), dark
LSL No. reddish brown (2.5YR 3/4), dark red (2.5YR 3/6), very dark reddish brown
17355 (10YR 3/2) loam; slightly sticky, slightly plastie, friable with pockets

of firm material; material with hues of 2,5YR has a moderate smeary feel;
massive structure; there are many thin sheets of firm material that are
thought to be made up of thin sheets of hematite and gibbsite; the hematite
occurs on top and gibbsite below; thick cutans which appear like clay flows
occur on the bottom of these lenses.



SOIL FAMILY __Troveptio Usbriorthox, slavey, oxidic, isohyperthermic U oL CUNSERVATION SERVIGE
SOIL SERIES _Lavai silty ¢lav  SOIL Mos, _863Ha-2-5 LOCATION _Kausi County, Haweii
Lincoln Lab Nos, 18725 - 18729
] Mineralogical Analysis
- _ Amor-| Amor+[ Mag- -
Depth Allo- o) "rer (Gibbe- Boshm| Goethyiccy T ohous [natie | Ano- o |Feld- | Oli- [pyrox{ Py-
e [ Hortzon| e mor-{Mics v 57|05, T3 hous e otite A uar canie Feld | QL [z B
- Percent of Whole Soil ==
0-28 | Ap 15 |15 |10 20 15 [10
28.55 | Ap2 10 15 10 25 10 L]
55.98 [ B21 5 20 10 25 10 5
98.145 B22 5 25 10 30 3 H
145160 ¢ 2 75 15 2% 5 H]
Extractoble |Garb- |0.5N NaOH|
Dot Total Chemical Analysis I:;ﬁ"c 6Cilo | Snate Soluble
ep
' CaCO.
(cm) 510, Tl02 Al,OyFa, 0, MnO2 MgO| CaO NayO| K,0 |P,Og L. O. 1 Total | Fe Fe,Oq ;ﬁlba 510, [ ALOy
t ercent of Whole Soi - -
0-28 | Ap 19 .4 B8.,423.9]29.6'0.07|0,79| - Ce07|1.05]0.31|1644[100,0]14.3 [20.4 3,70 5 .48
28.55 | Ape 1843 5.9(2645 13,5 0,10(0.66(0,06(0.07(0.83|0.28]174+0[100.2(16.9 |24.7 Be 66 T.10
53-93 B2l 19.4] 4.6 28.1029.6|c.11(0.66] - [0.00]2.50[0.28[16.5] 99,8)16.9 [24,2 e14| 7,96
-145 B22 22.5, 4.1|27.3]|28,0(0.08(0.62|tr. [0.04[0,30[0.25[16.3 99.9|18. 4 |24,3 8,89 9.67
1452260 ¢ 21a 6| 441]30.7(25.6|0.09]|0.58 0.03(0.15(0.30]17.0]100.2|15.5 (22,2 8.60[13, 54
Extr. [ Cati h Ba
Denth 4A)a | 6Bla Extractable bates 5Bla | g uc)l(clriry 3:u:2c°i§: ,N:‘QM fxcf:- snfu[gnﬂon pH
p a Olea |+ 5C1| 5C3 [8CTa [8CIc
6N2a | 602a | 6P2a | 6Q2a| of Al axtr. | Aj
(cm) 0‘;;9'::::: I:I:.:o- C/N Ca | Mg | No | K |bases 6H2a i j0ac| Sum | SO, |66 1p[More qu K<l
Pet. | Pet. - Meq./100 g, — Parcent 15 | 1:5
0-28 3.00[ 0. 2413 - 046 |01 D,10] 0,8 15.6 2.8 | 2.2 5.0 4.3 M8
28-55 1.91(0.17]11 - 1.2 (0410 0. 10| 1.2 13.7 2.1 | 046 | 9.0 4.8 4.l
55.08 1.18(0,11]|11 Ou8 | 1u%[0.2010,1C| 2.5 15.9 2,8 | 1.2116.,0 4,9 4,1
145 0.83[/0. 77 1 Oe 8| lad |[Cuds® 0,10 2.7 15 .6 4.5 | 3.6 17.0 4.9 3.9
1h5.160 C.58|/0,05(12 OeT| Lol |0.T0[01C| 2.6 14,1 6l | 4.9 [18.D 4,06 3.8
E‘ﬁ?ﬁfﬁ,"(’.‘,‘.’m”ﬂ?" %?:g".. Atterberg limits Bulk density Parlﬂ- Water content | Extensibility
ry cle
Depth [™Sand T Silt [ Clay |2gnts |~ Plastic| 1/3 |Oven [Field | gqn-|71e28| 1/3 | 15 4Dl
(em) 0.5= f fPlushc LiquidPlastic A d \ den bo bor |coLed coLe
(2-0-05)0.002)|.002){P51-02 | Timit | limit | index| Dor | dry [moist | 4iry | moist| bor r
w—Pct. of 2mm.—»] soil g/cc Pet. of whole soil cm/cm
0-28 - 0.9% [ 3.10 [ 6b.0 [49.6 [ 36.0
28.55 - 0.93 | 3.06 | 72,2 |63.6 | 4B.6
55-98 - 0.92 [3.10| 7h.) [64.9 | 51.3 i
98.1Ls5 - 0,93 | 3.05 | 73.7 | 68.1 | 51.7
145.160 tr. 3.05 55.0 | 39.7

s/ 17.5 kg of organic carben per squere meter to & dapth of 1 metar.
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LAWAI SILTY CLAY
563Ha=-2-5

Location: TIsland of Kauai, Kauail County, Hawaii; 1.7 km (1,04 miles) north 63.4° west
of junction of Highways 50 and 520. Date of sampling: May 8, 1963.
Description by: D. E. Foote. Collectors: D, E. Foote, J, A, DeMent, and J. M, Williams.
Classification: Tropeptic Umbriorthox, clayey, oxidic, isohyperthermic.
Vegetation: Pineapple. Climate: Average annual precipitation is 250 cm (100 inches)
which is well distributed thrioughout the year. Mean annual temperature is 22° C
(72° F). pParent materisl: Colluvium from moderately high rainfall area weathered
from basic igneous rock., Topography: Mountain foot slope. Slope gradient 11 per-
cent. Elevation: 225 m (750 feet). Drainage: Imperfectly drained; permeability of
the B2 and C is slow; runoff 1s rapid. 8¢il moisture: Profile saturated when sampled.
Remarks: Textures are apparent field textures. ALl colors identified when moist.
Water seeped into sample pit and stood at about 90 em (3 feet) from the surface,
The Apl horizon has a gritty feel. The Ap2 horizon is a mixture of B and A material,
Paired sample number 563Ha-2-6,

HORIZON DESCRIPTION

Ap 0 to 28 cm ( 0-11 inches), very dark grayish brown (2,5Y 3/2) clay with
LSL No, common fine light red mottles; moderate fine and very fine subangular
18725 blocky structure; firm, sticky and plastic; common medium, many fine and

very fine roots; common fine and very fine tubular pores; many very
fine interstitial pores; included are pleces of B material brought up by
tillage; clear smooth boundary,

Ap2 28 to 55 em (11-22 inches), dark brown (7.5YR 3/4) silty clay, 10YR 4/3
LSL No. when rubbed; weak fine and very fine subangular blocky structure; firm,
18726 sticky and plastic; commen fine and very fine roots; common micro and

very fine tubular pores; many very fine interstitial pores; A material
same as described for Ap horizon and makes up about 30 percent of this
horizon; abrupt smooth boundary.

B21 55 to 98 cm (22-39 inches), dark brown (7.5YR 3/4) silty eclay, 10YR 4/3
LSL No. when rubbed, common fine light red mottles; moderate fine and very fine
18727 subangular blocky structure; firm, sticky and plastic; common fine and

very fine roots in upper part, none in lower part; common micro, very fine,
few fine and medium tubular pores; many very fine interstitial pores;
some coatings of very pale brown (lOYR 7/4); gradual smooth boundary.

B22 98 to 145 cm (39-58 inches), dark brown (7.5YR 4/4) silty clay, many fine
LSL No. bright light red mottles; moderate medium angular blocky breaking to fine
18728 and very fine angular blocky structure; firm, sticky and plastic; no roots;

common micro and very fine tubular pores; many very fine interstitial pores;
some coatings are yellowish red (5YR 4/6); about 50 percent of volume is
saprolite gravels; clear wavy boundary.

C 145 to 160 cm (58-64 inches), strong brown (7.5YR 5/6) silty clay, many
LSL No. fine bright light red mottles; this material is filled in around hard and
18729 soft saprolite gravels; saprolite is impregnated with yellowish to white

material (goethite and gibbsite).



SOIL FAMILY Tropeptic Unbriorthox, clavev, oxidic, ischyperthermic U5 SOIL CONSERVAT on SERVICE
SOIL CONSERVATION SERVICE

SOIL SERIES Lawai silty clay 3Ha
fo] Li:ﬂz L_;; c;os — 187330"_ Nos. _ 563Ha.2-6 _ LOCATION__Kauai County, Hawaii
Mineralogical Analysis
Depth |, . |Allo- fMont- Kaio= |61t {Boshmm| Goeth 4mor | mor | Mog- Vol
(em) Horizon phane moril-|Micas| lin~ ; eI _c»efh- phous |phous [netite | Ana- 2 | keld- s
r I te N _ Guartz eld-| Oli- [Pyrox- Py-
lonites ites e | it 510, AlyOsl ope | Tose o c;’;'si spar | vine Tene ,—Hye
620 [t [~ — Percent of Whole Soil —
20-35 | Ap2
3566 | B2
65-105| Bo2
105-133( B23
33150 pok [
Total Chemical Analysis | Exiractable [Carb- [0.5N NaOH
Depth 4 iron  6Cla O"gsfe Solubule
{em) 510, | TiO,, [ALyO,[Fe, 04 MO, MgO| CaO[Na,Of K,0 |P,O5[L.O.1{Totel | Fe Fe203C°C03 $10, | ALQ
6E1b
20 At - Percent of Whole Soi L =
20-35 | A3 21.6 | 30.9
35-65 | 21 23.0 | 3.9
65-109 Be2 20.8 | 29.7 .
105-133 B23 HER
aa-15d Bok 16.4 | 23.5
16.0 | 22.9
B | Extr. | Cation exch | T T
Depth 6Ala | 6Bla Extractable bases 5Bla Sum [ocidity|  copacity %:‘.'2?5 ESIr suPt?::eﬁon pH
(em) (OrgOnic|Nitro| C/N | 6N2a| 6020 | 6P2a | 6Q2a) oF | 45, SA10 gutr. [ AFT| 5C1 | 5C3 |80t 1601
cgr!:on :_' Ca | Mg No K | bases . NH4OAS| Surn- 504 66 1D | W40 H20 KCH
ct. ct. === Meg. g, > P : :
020 |2.76 |0.176| 16 | - [1.1 |O.1 [0.3 1.% T pba 3.2 1.3 ufercenf 11 2 313 -
20-35 | 1.88 [0.115( 16 - 1.0 (0.1 0.1 |1l.2 nz.4 3.4 (1.5 | 10 4.6 |0
| 35.6513,28 lo.088] 1b lo.k 1.2 ]O.2 |01 ]1.9 12.2 h:B 1:7 16 h'é l+'1
65-105 0.66 |0.054| 12 | 0.k [1.0 [0Q.2 (0.1 |1.7 12.5 8.4 (3.6 | 1 Ik 3'8
105-133 0.40 0.k |1.0 |0.2 |0.2 [1.7 12.9 11, | b.b | 13 h:h 3:8
11334150 0.37 o.% 0.9 [0, [0.1 [1.5 9.0 13,7 2.5 |12 b [13.9
= 3 | | v | T | I N —
ize ¢ ticle |C N : . )
Depth .ésiomgfzrm:nh%w u": e f?:grs_e Atterberg limits Bulk density Parlti- Water content | Extensibility
and | Silt | Cloy [Mgnts | ce
(cm) L)o.s- ¥ [>2mm plostic|Liquid Plastic] /3 |Oyen| Field | ge,| Field V3| 15 p
(2-0.05)0.002)[.002) EVhéle Timit | limit | index bar | dry [moist sity moist | bor | bar |COLEf COLE
0-2(7-'_”“. of 2mm.—»| soi | g/ec B Pet. of whole soil cm/ cm
o tr. 1.20 | 3.29[63.9 [3k.8]31.5
20-35 tr. 0.97 | 3.30(69.2 |59.0 [ 47.7
356 {tr. 0.93 | .20 |72,k [68.3]50.5
105-1 - 0.95 | 3.10[7k.0 [BR.6]DL.1
513 - 0.93 | 3.13|73.3 | 67.6| 52.8
133154 = 0.96 | 3.15|70,6 | 58.0| 49.5

&/ 15.1 ks of organic carbon per square meter to & depth of 1 meter.
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LAWAI SILTY CLAY
563Ha~2-6

Location: Island of Kauai, Kaual County, Hawaii; 1.2 km (0.76 mile) north 52,6° east
of the junction of Highways 50 and 520. Date of sampling: May 9, 1963,

Description by: D. E. Foote, Collectors: D, E. Foote and J. A. DeMent.

Classification: Tropeptic Umbriorthex, clayey, oxidic, isohyperthermic,

Vegetation: Pineapple (disced), Climate: Average annual precipitation is 188 cm
(75 inches) which is distributed evenly throughout the year. Mean annual temperature
is 229 € (729 ¥). Parent material: Colluvium from moderately high rainfall area
weathered from basic igneous rock. Topography: Mountain foot slopes. Slope 8
percent. Elevation: 168 m (560 feet). Drainage: Imperfectly drained; permeability
of the B2 and C is slow; runoff is rapid. Soll moisture: Profile saturated when
sampled.

Remarks: Textures are apparent fleld textures. Water seeped into sample pit and stood
at about 90 em (3 feet) from the surface. The Apl horizon has a gritty feel.
Augered 75 em (2% feet) below 150 cm (60 inches); B3 started at about 175 em (70
inches). Paired sample number 8563Ha-2-5.

HORIZON DESCRIPTION

Apl 0 to 20 cm (0-8 inches), very dark grayish brown (lOYR 3/2) silty clay,
LSL No. (10YR 3/2) dry; weak fine and very fine subangular blocky structure; hard,
18730 friable, sticky and plastic; many very fine, fine and medium roots; many

fine and very fine interstitial pores; common very fine, fine and medium
pores; about 40 percent of the material 18 from the Ap2 mixed by tillage;
strongly acid (pH 5.5); clear broken boundary.

Ap2 20 to 35 em (8~14 inches), dark brown (7.5YR 4/4) silty clay, (7.5YR 3/2)
LSL No. dry; weak very fine subangular blocky structure; very hard, firm, sticky
18731 and plastic; many micro, very fine, fine and medium roots; common micro

and very fine tubular, many very fine interstitial pores; about 20 percent
is material from the Apl horizon mixed by tillage; medium acid (pH 6.0);
clear wavy boundary.

B21 35 to 65 em (14~26 inches), dark brown (7.5YR 4/4) silty clay, (7.5YR 3/2)
LSL No. dry; weak fine and very fine subangular blocky structure; very hard, firm,
18732 sticky and plastic; many micro, very fime, fine and medium roots; common

micro and very fine tubular, many very fine interstitial pores; some
yellowish sugar-like granules in pores and on ped faces; medium acid
(pH 6.0); gradual smooth boundary,

B22 65 to 105 cm (26-42 inches), dark brown (7.5YR 3/4) silty clay, (7.5YR 3/2)
LSL No. dry; moderate coarse angular blocky structure; breaks to very fine and fine
18733 subangular blocky; very hard, firm, sticky and plastic; very few micro

roots; higher chroma sugar-like granules in streaks which appear to be
connected with root channels, some light red coatings; few fine yellowish
white concretions; less than 5 percent saprolite; medium acid (pH 6.0);
gradual smooth boundary.

B23 105 to 133 cm (42-53 inches), dark brown (7.5YR 3/3) silty clay, (7.5YR 3/4)
LSL No. when rubbed, coatings in pores have a higher chroma; dark brown (LOYR 3/3)
18734 dry; moderate coarse angular blocky breaking to fine and very fine angular

and subangular blocky structure; very hard, firm, sticky and plastic; no
roots; common micro and very fine tubular pores; higher chroma sugar-like
granules, some in stringy coatings on some large ped faces, light red
coatings around some old gravels; about 5 percent saprolite; medium acid
(pH 6.0); gradual smooth boundary.

B24 133 to 150 cm (53-60 inches), dark brown (7.5YR 3/4) silty clay, brown
LSL No. (7.5YR 4/2) dry; moderate coarse angular blocky breaking to moderate fine
18735 and very fine angular and subangular blocky structure; hard, firm, sticky

and plastic; no roots; few micro, very fine and fine tubular pores;

coatings on some large ped faces of 10YR 4/3, higher chroma sugar-like
granules in streaks in some pores and on some ped faces; few yellowish

white very fine concretions; about 5 percent saprolite; medium acid (pH 5.9).



U.5, DEFARTMENT OF AGRICULTURE

SOIL FAMILY Tropeptic Umbriorthox, clayey, oxidie, ischyperthermic SOIL CONSERVATION SERVICE
SOIL SERIES __ Makapili silty clay SOIL Nos. __863Ha-2-3 LOCATION __Kauai County, Hawail
Lincoln Leb Nos. 18747 - 18752
Mineralogical Analysis
Depth |, . |Alio- [Mont- Kao- kb Amor-| Amar-] Mag- Vol-
(c:‘) Horizen phﬂ(:\e moril-[ Micas| lin= G:::‘“ B?':m G.c;:th' phous [phous [netite| Ana= uartz] mo,ﬂc Feld=| Oli=~ [Pyrox-| Py-
lonites| ites ! Si0, AL Og| gtc, | 1%® glass | SPAr | vine | ‘ene | rite
- Percent of Whole Soil -
0-15 | Ap
25-33 | B1
33-83 R21
53-83 | B22
83-125| B23
125-163] B24
Total Chemical Analysis Extractable [Carb-]0.5N NoOH
Depth iron _6Cla | onate Soluble
(em) $i0, | TiO, [Al,O4lFe,04MnO,f MgO | CaO|Na,O| K,O [P,04 L.O. 1] Total | Fe Fezoaczé:]ﬁa $i0, | ALD,
o Percent of Whole Soi - r~
0-25 | Ap ZZ.1]31,6
25-33 | Bl 26,3 (37.6
33-53 | B21 28,1)46.2
53-83 | m22 29,5 %P
83-125) 823 24,6 (35:2
125-163| B24 2306 33,7
i Ext br ba: 581 Extr. [ Cation exch mH,0Ac| KCI I Bose H
Deoth 6Allu 68la xtractable bases SBla | sym lacidity| capaeity [ | gytr. | _saturation P
a = : —
(,_.,ﬂ) Organic| Nitro| €/N | 6N2a| 602a | 6P20 | 6Q2a| of | () | SAl oxtr. [ o] €T [ 5C3 ?_ICIS B.féf
carbon | gen Ca | Mg Na K | bases NH,OA[ Sum SO4 4G 1D |WHa0nc | H2
Pet Pet — Meq./100 g. Percent 1:5 | I:s
0-25| 4.53 |0.388 | 12 1.8| 2.0] 0.2] 0.3]| 4.3 19,1 0.6] tr,| 22 3.9 [ 4.0
25-33 2,31 0,173 13 1,0 | 0.5]| 0.1]| 0.1 1,7 11.7 1.7] 0.2] 14 5.4 | 4.9
| 33.83 1 1.83 Jo110] 14 0.9 0.4/ 0,1 ¢r, | 1.4 11,0 1.7 tr.| 13 5,5] 5.3
53-83| 1,53 |0.098| 16 0.5 0.3| 0,1] 0.1 1.0 10,0 0,9 10 5.9 5.7
83-129 0.82 |0.038( 22 0.2 - 0.,1] er,| 0.3 3.6 2,0 8 6.0 | 6.2
125-163 0.57 lo.o2e| 20 0.1 - 0,1] tr,| 0,2 3,6 1,5 6 | 6.0 |6.4 |
- gis?c’:‘l;mhru(n,gmgqﬂfcfe f?:grie Atterbarg limits Bulk density Porlﬁ- Water content | Extensibility
? . * cle
(:,Pn) Sand (gl,lé- Cloy 133, Plastic|Liquid Plastic 1/3 |Oven |Field | gopn_|Field[1/3 | 15 4D
(2-0.05)l0, 002)/&.002) I?l:éf: Timit | limit | index bar | dry | moist sity wolst| bar | bar COLH’ COLE
#g:&:t. of Zngm,—w= soil grec Pet. of whole soil cm/cm
1 tr, 0.99[ 3. 18] &5.UT a1 3L.7
25-33 tr, 1,13 46,5
13-53 - 1.05] 3,41 50.3| 42.6 36.1 _ |
53-83 tr, T 345 565405 4.0
83-125 tr. 1,34 3,51| 39.8| 49.0] 28.6
125-16 tr. 3.54 31,7 28,0
of 1 meter,

a/ 24,4 kg of organic carbon par square meter to & depth
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MAKAPILY SILTY CLAY
563Ha-2-3

Location: Island of Kauai, Kauai County, Hawaii; 3.2 km (1,97 miles) east northeast
of the mouth of the Hanalei River. On Princeville Ranch, go northeast 1.1 km (.7
mile) from highway down lane west of the ranch headquarters, then 90 m (300 feet)
west of the land and about 45 m (150 feet) north of the fence, Date of sampling:

May 7, 1963.

Description by: D. E. Foote. Collectorg: D. E. Foote, J. M. Williams, and
J. A, DeMent.

Clagsification: Tropeptic Umbriorthox, clayey, oxidic, isohyperthermic.

Vegetation: Nonirrigated pasture (kikuyugrass). Climate: Average annual precipitation
is 188 cm (75 inches) which is distributed throughout the year. Mean annual tempera-
ture is 22.2° C (72° F). Parent material: Formed in residuum from nephaline basalt,
melatite nephaline basalt, olivine basalt and plcrite basalt, Topography: Smooth
upland. Slope 1 percent. Elevation: 72 m (240 feet), Drainage: Well drained.
Permeability of the B2, C and of the underlying weathered rock 1s moderate. Runoff
is slow to moderate., Soll moisture: Profile at field capacity when sampled,

Remarks: Textures are apparent field textures. The soil is magnetic throughout,

Colors are for moist soil. Paired sample number S63Ha-2-4.

HORIZON DESCRIPTION

Ap 0 to 25 em (0-10 inches), brown (lOYR 4/3) silty clay, 10YR 4/4 when rubbed;
LSL No. strong fine subangular blocky structure; friable, sticky and plastic; many
18747 very fine, fine and medium roots; few very fine tubular, many fine inter~

stitial pores; abrupt wavy boundary.

Bl 25 to 33 em (10-13 inches), dark reddish brown (5YR 3/4) loam, 5YR 4/4 when
LSL No. rubbed; massive; friable, slightly sticky and slightly plastic; many micro,
18748 very fine, fine and medium roots; many micro, very fine, and common fine

tubular pores; higher chroma sugar-like particles; clear wavy boundary.

B21 33 to 53 cm (13-21 inches), dark reddish brown (5YR 3/4) clay loam, 5YR 4/4
LSL No. when rubbed; weak fine and very fine subangular blocky structure; firm,
18749 slightly sticky and slightly plastic; many micro, very fine, fine and medium

roots; many micro, very fine, fine and common medium tubulsr pores, many very
fine interstitial pores; higher chroma sugar-like granules; gradual wavy

boundary.
B22 53 to 83 cm (21-33 inches), dark reddish brown (5YR 3/4) clay loam, 5YR 4/4
LSL No. when rubbed; moderate coarse subangular blocky breaking to weak fine and very
18750 fine subangular blocky structure; firm, slightly sticky and slightly plastic;

common micro, very fine, fine, few medium roots; many micro, very fine,
common fine, few medium tubular pores, many very fine interstitial pores;
higher chroma sugar-like granules; hard earthy lumps; clear very irregular

boundary.
B23 83 to 125 cm (33-50 inches), dark reddish brown (2.5YR 3/4) silty clay loam,
LSL No. 2.5YR 4/4 when rubbed; moderate fine and very fine subangular blocky struc-
18751 ture; firm, slightly sticky and plastic; common micro, very fine, fine, few

medium roots; many micro, common very fine, fine, few tubular pores; higher
chroma sugar-like granules; few fine gravel-size concretions (probably gibb-
site); pieces of saprolite impregnated with white and yellowish white

secondary minerals; saprolite over 2.5 ¢m (1 inch) in diameter make up about
5 percent of the volume; gradual smooth boundary.

B24 125 to 163 cm (50-65 inches), dark reddish brown (5YR 3/4) silty clay, 5YR
LSL No. 4/4 when rubbed; weak fine and very fine subangular blocky structure; firm,
18752 sticky and plastic; few micro, very fine and fine roots; common micro, very

fine and fine tubular pores; many very fine interstitial pores; sugar-like
granules stringy in places; few fine gravel-size concretions (probably
gibbaite); pieces of saprolite impregnated with white and yellowlsh white
secondary minerals; saprolite makes up over 50 percent of the volume, with
10 percent larger than 2.5 cm (1 inch) in diameter.



U.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY Troveptic Usbriorthox, e. oxidic, isol rthermic S0IL CONSERVATION SERVICE
SOII. SERIES _Makapili silty cday  SOIL Nos. S63Ha-2-4 LOCATIQN_Kauai County, Hawail

Lincoln Lab Nos. 18753 - 18758

Mineralogical Analysis
| _ Mont= | €T Amor-| Amor-| Mag- Vol-
D2 | rion 3157 o o] S o st oS ot 08 e g Y2t 0t e -
p lonites ires | 'Me | Ve | e 510, Al O3 atc, | T glass | SPOT | vine | ene | ritg
- Parcent of Whole Soil o
0-30 | Ap 13 5 20 35 3 i0
30-35 | Bl
35-55 | B2l 10 5 20 4% lg S
55-70 | B22 10 3 25 50 [
ng-l;g 322 3 5 35 40 5 ]
=1 B2
; : Extractabl b- |0.5N NaOH
Depth Total Chemical Analysis i:(o? 6g?u oné;e Solu‘:le
{cm) 510, | Ti0,) |Al,04[Fe, 0 MnO,| MgO| CaO|Na,0| K,0 [P,0, L. 0.1 Total | Fe [Fe,0 CaC0, sio, | ALO,
_ 6E1b
Parcent of Whele Soi| =
0-30 | Ap 1147 T+1|23+73422]0.09|0.69]0.03|0.10]1.12] 0s61|22+1]101.422.2 (31,7 0.26 .29
30-35 | B1 27.2 | 3.9
35=55 | B21 B.0| 642 20,1 |46.1 0406 (0,40 |tr. [0409]|0.84[0,63[19.8 [ 28,1 |40. 2 0. 15| 3. 09
95-T0 | B22 4,4 6,4 (23.6(63.6(0.06(0.30|tr. [0.08(0.61[0.58(|20.2 | 99.8(30.2 |43.2 623
70-110| B23 240 | 642 |30.0 |39,4 (0,09 0,32 (tr, [0.05(0.25|0.59|21+3|100.2|2%.6 (35,2 18.36
110.150| Bek ) 27.0 38,6
Extr. | Cation exch | Ba
Deoth ég}u &Bla Extractable boses 5Blo | s [acidiky|  capacity 'é?;:‘ Eﬁl m::'ion pH
ap £ 5A1 [ 5CH| 5C3|8Cla [8C1c
Organic | Nitro-| C 6N2o | 6020 | 6P2a [ 6Q2a| o a extr. | Af
{cm) cgdbznc g;:* /N 1%¢a"| Mg | Na | K | bases | 62 nHgoac Sum | SO, | 4G 1D|Miose| H,O | KCI
Pet, | Pet -~ Meq./100 g. *-| Percent 1 1:5
0-30 4.90[0,39[13 1.9] 2.3|C.30]|0.,30( 4,4 21.0 0.6 0.2(21.0 2.9 [ 4.5
30-35 2.60| 0.17 | 16 .5 0.9]0.20 |0.20 | 1.7 15.3 1.2 0.2(11.Q0 5.1 .
5-55 | 2.51]0,15/17 0.6 o.8lo.2¢l0.10( 1,7 14.2 1.6 0.1]12.0 Sel (45
55-T0 | 2.11(0.12[18 24| 0.8[0.20[% | 1.4 12,3 2.8 tr.[11.0 5.3 (%9
70-110/ 0.98 - | 0us|0.10|tr. | 0,5 5.8 94| tr.| 9,0 4,9 | 5.3
10-150| 0.78 - | 0.2]0.20 ¢, | 0.3 3.7 16.2| tr.| 8.0 s | B8
Denth iﬁ?aﬁ]gﬁru(‘“?mg%x‘ile CF?:gr;e Atterberg [imits Bulk density Pc::'g- Water content | Extensibility
<P Sand St Clay | S5mm Plasti Plostic| /3 |Oven|Field | 4o, (Pie1a| 1/3 | 15 4D1
(em) (0.5 T Plastic|Liquid Plestic| /- ! en oL co
(2-0.05)|0.002)|&.002) efhéf'e Timit | limit | index r | dry |moist| 4ihy [meist bar | bar |COLEF| LE
w—Pct, of 2mm.—= soil _ g/cc Pet. of whole soil cm/cm
0-30 - 1,09 [3.06 |58.0 [b1.5 [R.8
30-35 - 1.09 1.9
3559 L - 1.01 |3.33 |5h.0 ]39.2 [34.8
55.70 tr. 1.20 [3.28 [46.3 [B0.b [33.7
70-110 tr. 1.29 |3.20 | 39.b [32.7 [24.6
110.150 tr, 1.19 [3.27 |ho.2 |34.4 [30.1

!/ 30.1 kg of organic carben per squars meter to a depth of 1 meter.



Location:
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MAKAPILI STLTY GLAY
863Ha~2 <4

Island of Kauai, Kauai County, Hawaiil; 1.29 km (0.8 mile) north, northeast

of the mouth of the Hanalei River. Approximately 1.7 km (1,15 miles) north 39° west
of the junction of Highway 560 and the road to the Plantation House Hotel. Date of
Bampling: May 7, 1963.
Description by: D, E, Foote. Collectors: D. E. Foote, J. M. Williams, and J. A. Dement.
Classification: Tropeptic Umbriorthox, clayey, oxidie, isohyperthermic,

Vegetation:

Nonirrigated pasture (kikuyugrass), Climate: Average annual precipitation

is 188 cm (75 inches) which is distributed throughout the year. Mean annual tempera-
ture is about 22,2° C (72° F). Parent material: Formed in residuum from basic
igneous rock. ITopography: Smooth upland, Slope 1 percent. Elevation: 42 m (140

feet).

Drainage: Well drained. Permeability of the B2, C and of the underlying

rock is moderate. Runoff is slow to moderate. Soil woisture: Profile at field
capacity when sampled.

Remarks:

HORIZON

Ap
LSL No.
18753

Bl
LSL No.
18754

B21
LSL No
18755

B22
LSL No.
18756

B23
L8L Neo,
18757

B24
LSL No.
18758

Textures are apparent field textures. Paired sample number S63Ha-2-3.

DESCRIPTION

0 to 30 e¢m (0-12 inches), brown (10YR 4/3) silty clay, same color when
rubbed, (10YR 5/3) dry; strong fine subangular blocky structure; very hard,
friable, sticky and plastic; many micro, very fine, fine and medium roots;
many micro, very fine tubular, many very fine interstitial pores; few
gravels (hard saprolite); strongly acid (pH 5.1); abrupt smooth boundary.

30 to 35 em (12-14 inches), reddish brown (5YR 4/3) clay loam, 5YR 4/4 when
rubbed, dark reddish brown (5YR 3/4) dry; weak medium subangular blocky
structure; very hard, friable, slightly sticky and slightly plastic; many
micro, very fine, fine and medium roots; many micro, very fine, common fine
and medium tubular pores; thin patchy pressure cutans; higher chroma sugar-
like granules in pores; many worm channels and wormcasts; strongly acid
(pH 5.1); clear smooth boundary,

35 to 55 e¢m (14-22 inches), dark reddish brown (5YR 3/3) clay loam, reddish
brown (5YR 4/4) when rubbed, dark brown (7.5YR 4/4) dry; moderate fine and
very fine subangular blocky structure; very hard, firm, slightly sticky and
slightly plastic; common micro, very fine, fine and few medium roots; many
micro, and very fine tubular and many very fine interstitial pores; nearly
continuous pressure cutans; higher chroma sugar-like granules in pores; very
atrongly acid (pH 4.8); clear wavy boundary,

55 to 70 em (22-28 inches), reddish brown (5YR 4/4) clay loam, S5YR 4/4 when
rubbed, dark reddish brown (5YR 3/3) with sugary coatings of reddish brown
(5YR 5/4) dry; weak fine and very fine subangular blocky structure; very
hard, firm, slightly sticky and slightly plastic; common micro, very fine,
few fine and med{um roots; many micre, very fine, common fine tubular, many
very fine interstitial pores; continuous pressure cutans; higher chroma
sugar-like granules in pores; very strongly acid (pH 4.8); clear wavy
boundavy.

70 to 110 cm (28-44 inches), yellowish red (SYR 3/6) clay loam, 5YR 4/6 when
rubbed; dark reddish brown (5YR 3/4) dry; moderate fine and very fine sub-
angular blocky structure; very hard, firm, slightly sticky and slightly
plastic; few micro and very fine roots; many micro, very fine, few fine
tubular pores, many very fine interstitial pores; continuous pressure cutans;
higher chroma sugar-like granules; about 40 percent of volume 1s saprolite
impregnated with white and yellowish white secondary minerals;about 2 percent
of the saprolite is over 2.5 cm (1 inch) in diameter; very strongly acid

(pH 4.8); gradual wavy boundary.

110 to 150 cm (44-60 inches), dark reddish brown (2.5YR 3/4) silty clay,
reddish brown (5YR 4/4) when rubbed and dry; strong fine and very fine
subangular blocky structure; very hard, firm, sticky, and plastic; few
micro and very fine roots; many micro, very fine, common fine tubular
pores, many very fine interstitial pores; continuous pressure cutans;
higher chroma sugar-like granules; saprolite is impregnated with white and
yellowigh white secondary minerals and makes up over 50 percent of the
volume; about 5 percent of the saprolite is over 2.5 em (1 inch) in
diameter; very strongly acid (pH 4.7).



U.S. DEPARTMENT OF AGR|CULTURE

SOIL FAMILY —_Tropewtic Usbriorthox, claywy. gyidic, isohveerthermic 201L CONSERVATION SERVICE
SOIL SERIES Pubi 11ty clev loam (tuxediunct}OIL Nos.  863Ha-2-2 LOCATION _Esuai County, Hawaii
lLincoln Lab Nos. 18Th1l - 18746
Mineralogical Analysis —
" Mont<] - |Kao- 1 Amor-| Amor-| Mag- Vol -~
3:::)'1 Horizon A"::‘e moril=|Micas| lin- G:?b‘ Boor:m- Gloerh- phous |phous [netite | Ana= Cwartz| canic | Feld-] Qli- |Pyrox- Py-
‘ P lonites ites el te 510, A0 ere, |t glass| Par | vine | ‘ene | rite
- — Percent of Whole Soil
| 0.23 | Ap 10 20 20 25 10 5
23-53 | B21 s | 25 | 18 30 5 5
53.75 | B22 5 | 25 20 390 5 S
75-98 | B23 2 | 30 | 15 3Q 10 H
98.120| B2k 2 | 30 | 20 30 10 ]
1201 B3 L 1 35 10 30 10 ]
B . . E B=10.5N N
Daoth Total Chemical Analysis i:gt;uﬂg(b:!'l.ea %é:e 0 5521"‘?'!3?”
p -
- CaCO.,,| c:
(cm) 5!02 Tqu A|203 F'203 Mn(.)2 MgO| Ca© Nu20 KZO P205 L.O.1|Total | Fe |F3203 :E]ba SnC)2 Alzt):3
-« arcent of Whole Soi : — >
0-23 | Ap 17,4 4.5 (33,1 [29.80.18 [2.04[tr. [0411]0.75[0.64[13.1]201.616.5[23.6 4,14 5. 03
23-53 | me2 [17+8| 4B |32.7|32.8)|0,08(1.56|tr, |0.08(0.5110,50| 8,3| 99.1/19.6(28.0 13, 86 5.82
53,78 | poe | 22,1 5.7[22.3|34.5(0.20[0.40] . [c.11]{0.23]0.57|12.1 ] 99.2/20.6(29.5 5,64/ 8.85
75-98 | B23 22.0[ 5.4 [21.1 [33.8[0.11]0.49| - 0s11(0.15(0.48[15,8] 99.4]18.4(26,3 | 6. 02| 9. 07
~1z20| Bk 16e1| 541(29:.0(32.1]|0.10[0.%]| . 0el3|0411|0,51|1647 (100.4{18,3|26.2 L7, 0% 8,85
l120.150] B3 18,5 4.8 (27,1 (32,8/0.,14]0.5C| _ €. 09| 0.9/ 0.62|15.611 17.4(24.9 5.99)1.44
. Extr, | Cahi R —
- MJ &B1a Extractable bases 5Bla | Sum [serdimy cc',g::;f;,: NGFI‘.‘.EO:G :Sl :f'”“ n pH
e 4 ; 53 C1
(or" |Orgmnic| Nimo| C/N | 6N2a] 6020 [ 6P20 [6Q2a| of | . [ 5ATa extr. | A 5C] 8l J8c s
carbon n Ca | Mg Ma K | bases NH, 0Ac| Sum 4 | 6G 1D |NHaOA 2
‘Pet. ct, Er Meq./100 g, = Parcent 1:5 15
023 | 4439[0.37[12 2.2 | 2.0]0.20[7.80| 5.2 19.8 0.8 0.2[26.0 5.9 [#.9
23.53 1.72|0.14 (12 1,0 | 046 [0.20 0420 | 2.0 Y4 2.8 0.1(21.0 5.4 | 50k
53.75 | 1.27/0.p8([16 1.1 | 0.60.60|n.10] 2.4 10.8 1.6 22,0 5.8 | 5.8
75-98 | 0.2 0.9 | 0.8 0,90 0,10 2.7 1.2 3.4 38.0 6.0 |59
98.120 92.52 0.9 | 0.9 1400 0410 | 249 5.9 5.6 49,0 5.8 5.7
120-150] Q.41 1.0] 08130 (0.10] 3.2 6.8 T 6 47.0( 5.6 | 5.3
B Siﬁ?uﬂggromm‘;ggx‘ile (%?:grs_e Atterberg limits Bulk density [Partic| Water content | Extensibility
s; f n | —
Depth n Silt | Clay 5'531';. ; i dPlastie] 173 |Oven|Field ce_ Fieds 1/3 | 15 b
(em) 0.5~ b Plastiz|Liquid Plastic den
(2.0_05)0_002) «©.002) eﬁ:&f, Timit | limit | index bar | dry | molst sity molst| bar | bor [COLEf| COLE
w—Pct, of 2mm,—= soil | g/ee Pet. of whole soil cm/em
0-23 - 0.91[2.87[ 2.0 k6.3
23-53 - 0.92 (3,06 | 57.2 |50.5
53=75 - 0.,98]3.05| 55.1 |49.2
75-96 - 1.10 [ 3.04 | W85 [Lk,1
98.-120 - 1.14 | 3.08 [ 47.1 |41
120-150 -l 1.15(3.13 ] 51.1 [kh.1

a/ 18.h kg of organic carbon per square meter to a depth of 1 meter.
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PUHI SILTY CLAY LOAM (taxadjunct) 1/
$63Ha -2 -2

Location: Island of Kauasi, Kauai County, Hawaii; 3.7 km (2.3 miles) west of the Coco
Palms Hotel. About 133 m (445 feet) north of the junction of Highways 580 and 581,
About 9 m (30 feet) east of fence along Highway 581. Date of sampling: May 6, 1963.

Description by: D. E. Foote. Collectors: D. E. Foote, J. M, Williams, and J. A.
DeMent.

Claggificarion: Tropeptic Umbriorthox, clayey, oxidic, isohyperthermic,

Vegetation: Unirrigated pasture, kikuyugrass. Climate: Average annual precipitation
is 175 em (70 inches) with about 50 percent falling from November through March.

Mean annual temperature 1is 22.2° ¢ (72° F). Parent material: Formed in residuum
from nephaline basalt, melatite nephaline basalt, olivine basalt and picrite basalt.
Topography: Smooth upland. 1 percent slope. Elevation: 90 m (300 feet).

Drainage: Well drained. Permeability of the B2, C and the underlying weathered rock
is moderate. Runoff is slow to moderate, Soil moisture: Profile at field capacity
when sampled.

Remarks: A few channels in B22 filled with A matertial. Colors.are.for moist soil.
Textures are apparent field textures. Paired sample number S563Ha-2-1.

HORIZON DESCRIPTION

Ap 0 to 23 em (0-9 inches), brown (1OYR 4/3) silty clay loam; moderate fine
LSL No. and very fine subangular blocky structure; friable, slightly sticky and
18741 slightly plastic; many fine and very fine roots; many very fine and fine

tubular and many very fine interstitial pores; delayed reaction with hydrogen
peroxide; clear smooth boundary.

B21 23 to 53 em (9-21 inches), reddish brown (5YR 4/3) silty clay loam, 5YR 4/4

LSL No. color when rubbed; weak very fine subangular blocky structure to massive;

18742 friable, slightly sticky and slightly plastic; common fine and very fine
roots; few medium, many fine and very fine tubular pores; gradual smooth
boundary.

B22 53 to 75 cm (21-30 inches), dark reddish brown (5YR 3/4) silty clay loam;

LSL No. weak fine and very fine subangular blocky structure; friable, slightly

18743 sticky and slightly plastic; common fine and very fine roots; few medium,

many fine and very fine tubular pores; thin patchy glaze with higher chroma
than matrix; gradual smooth boundary.

B23 75 to 98 cm (30-39 inches), dark reddish brown (5YR 3/4) silty clay loam,
LSL No. 5YR 4/4 when rubbed; moderate fine and very fine subangular blocky structure;
18744 firm, sticky and plastic; few fine and very fine roots; many very fine

interstitial, few fine and very fine tubular pores; stringy sugar-like
threads of higher chroma; small pieces of saprolite; gradual smooth boundary.

B24 98 to 120 cm (39-48 inches), dark reddish brown (5YR 3/4) silty clay loam;
LSL No. moderate fine and very fine subangular blocky structure; firm, sticky and
18745 plastic; few fine and very fine roots; many very fine interstitial, few

fine and very fine tubular pores; stringy sugar-like threads with higher
chroma; few more pieces of saprolite than B23; gradual smooth boundary,

B3 120 to 150 cm (48-60 inches), reddish brown (5YR 4/4) silty clay loam;
LSL No. moderate fine and very fine subangular blocky structure; friable, sticky
18746 and plastic; few fine and very fine roots; many very fine interstitial,

few fine and very fine tubular pores; sugar-like threads of higher chroma;
about 50 percent purplish saprolite.

1/ The Puhi series is classified in Tropeptic Eutrorthox. In this pedon pineapple
culture has caused the base saturation of the B21 and B22 horizons to be too low
for Eutrorthox,



u.5. bEPM
SOIL FAMILY __Typia Torrex, alaywy, kanlinitis, isshyparthevmis SO1L CONSERVATION SERVIGE

SOIL SERIES _Molglead silbvglay  SOIL Mos, _36)He-7-5 LOCATION Honolulu County, Hawaii
Beltaville Lab Nos. 6L4T9 - 61483

[ Mineralogical Analysis

_ Mont- Kbad |, 4 | Amor< Amor-| Mag- Vol=
D(:':f)h Horlzon Al-t::\e mortl-| Micas| fin- G:*b' Boshm G|°°’h* phous |phous |netite | Ana= i~ o ) ct::\ic Feld=| Ol1- |Pyrex~| Py-
P lonites ites ] ite te 5,02 A|203 atc. | 109® glass | SPOr [ vine | ‘ene rite
- Percent of Whole Soil — L
013 | gL L0 | 12 T
15-38 | Ap2 b | 10
38-65 | B2l s2 | 10
65-100] B2z 54 2
100-150( C
o Extractable |[Carb= [0.5N NoOH
Deoth Total Chemical Analysis jron’ 6Clg |Gngte Soluble
(cm) $i0; | TIO, |Al,04(Fs,04 MnO,| MgO| CaO|Na,0| K,0 [P0, (1.0, 1| Total | Fe Fezoaczsga $10, | LG,
— Parcent of Whole Soi -
0-15 | Apl 9.9 14.1
15-38 | Ap2 9.7]13.8
38-65 | B2 g.1]13.0
65-100| B22 7.8]1.2
100-150| ¢ 7.6[10.9
. ch
Deoth 6Alo | 6B2a Extractable bases 5Bla | 5,y ch’l‘:lrhy c%‘gggcal’r; fiHaOA fxc,:. mtB:-':ﬂo pH
ep A+ 5CT [ 5C3[8C1e [8CIe
;i 6N24| 60 | 6P20 | 6Q20| of 3Ala [5A3a | axtr. |Af
(em) C::ub:;‘c Nlr;o- C/N Ca | Mg | Na | K |boses | 6H2%}wi.0ad Som SO, |66 1D|MHonc| Bum | HpO | KCI
Pet, g:f,‘ - Meg./100 g, Percant 1:1 1;1
0-15 | 1.92 |0.200| 10 |6.0 | 3.0 |0.26 [0.%3 | 9.7 |13.8 23.5 tr. 1 | 5.7 | 5.0
15-38 | 2.97 |0.287 10 [5.3 | 3.1 |0.25 [0.13 | 8.8 [12.1 20.9 tz, k2 | 6.0 | 5.3
38.65 | 0.50 |o.066] 8 [3.0 [ 2.2)0.63 [0.03] 5.9 5.7 1.6 51 ) 6.4 15.8
65.100] 0.5 [o.0%0] 10 [3.2 [ 2.5 [1.37 [o.0k | 7.0 ] 7.3 14,4 Lo T&.61 5.9
n00-150( 0.24 2,0 | 1.8 |0.90 |0.08 [ 4.8 5.4 10.2 W7 | 6.9 | 6.1
o= - =
Slﬁ?ug"ﬁ:rc‘"‘:mg?ﬂ?" cé'?:g"_‘ Atterberg limits Bulk density |Parti-| Water content | Extensibility
Depth + ments cle e 4D1
(c;) Sand [ 811 Clay ’5,"‘"} Plostic|LiquidPlastic| /3 |Oven |Field | gon. 13 | 15
(2-0.05)j0.002)|.002)(ES < P¥ | Timit | imit [ index| bar | dry |moist | iy bor | by [COLE COLE
le—Pct. of 2mm.—+] soil (L Pet. of wholaz%oil cm/cm
0-15 -3
15-38 22.5
5 22.1
5-100] 23.1
100-15¢ 21.2
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MOLOKAT SILTY CLAY
561Ha-7-5

Location: Island of QOshu, Honolulu County, Hawaii. Block 2, Field 4115-16, Dole Pine-

apple. Date of sampling: 1961
Description by: D. Womacﬁ. Collectors: D. Womack and J. M, Williams,
Clagsification: Typlie Torrox, clayey, kaolinitic, isohyperthermiec.

Vegaetation: Pineapple, Climate: Average annual precipitation is 75 cm (30 inches). The
The mean annual temperatura is 22° C (72° ¥), Parent material: Basic igneous rock or

alluvium, Elevation: 96 m (335 feet). Soil moisture: DEye
Remarks: Textutes are apparent field textures. —~ CoOlOYs ate for moist soll unless other-

wise noted.

HORIZON DESCRIPTION

Apl 0 to 15 em (0-6 inches), dark reddish brown (2.5YR 2/4) silty clay, dark

BSL No. reddish brown (2.5YR 3/4) dry; moderate coarse medium and fine granular struc=-
61479 ture; very hard, friable, sticky, plastic; many roots; many fine and very fine

interstitial pores; strong effervescence with hydrogen peroxide; few fine
black shot presumed to be manganese dioxide; strongly magnetic; clear wavy

boundary,
Ap2 15 to 38 cm (6-15 inches), dark red (2.5YR 3/4) silty clay, dark red (2.5YR 3/6)
BSL No. dry; weak medium and fine subangular blocky structure; very hard, friable,
61480 sticky, plastic; many roots; many medium fine and very fine tubular pores;

common very fine black shot that effervesce with hydrogen peroxide presumed to
be manganese dioxide; strongly magnetic; strong effervescence with hydrogen
peroxide; abrupt wavy boundary.

B21 38 to 65 cm (15-26 inches), dark reddish brown (2.5YR  2/4) silty clay;
BSL No. modarate fine and very fine subangular blocky structure; friable, sticky,
61481 plastic; very few fine roots; many fine and very fine tubular pores; somewhat

brittle; many small patches of pressure coatings; common very fine black shot
that effervesce with hydrogen peroxide, presumed to be manganese dioxide;
strongly magnetic; clear wavy boundary.

B22 65 to 100 cm (26-40 inches), dark reddish brown (5YR 3/3) light silty clay;

BSL No. weak and moderate fine and very fine subangular blocky structure; friable,

61482 sticky, plastic; few roots; many very fine and fine tubular pores; few medium
pores; many small patches of pressure coatings; gradual wavy boundary,

C 100 to 150 ecm (40-6Q inches), dark reddish brown (5YR 3/4) silty clay loam;

BSL No. weak medium and fine subangular blocky structure; friable, sticky, plastic;

61483 common coarse medium and fine dark red and strong brown mottles due to weath-

ered rock fragments; few small patches that retain roek structure, presumed to
be relics of weathered gravel; many medium fine and very fine tubular pores;
many patches'of pressure coatings.



SOIL FAMILY ____Typic Torrox, clavey, ksolinitiec, isohyperthermic

SOIL SERIES ____Molokai siltv elay loam  SOIL Mes.
Beltaville Lab Nos, 61515 - 61519

U.S. DEPARTMENT OF AGRICULTURE

861Ha-7-10

$01L CONSERVATION SERVIGE

LOCATION ___Honolulu County, Hawali

Mineralogical Analysis
_ Mont= K3 |- 443 Amor- Amor-| Mag- Val-
D(zzt)h Horizon A’i(l;:‘e moril~| Micos| lin= G:E?s Boiet:m- G?t:rh P"‘_°'-'s phous |netite | Ano= Quartz| canic | Feld=| Oli- [Pyrox- ?Y'
P lonited ites ! 5102 AI203 etc. | 1% glass| SPOr | vine | ene | rite
- Percent of Whole Soil -
0-28 | Ap 24 | 13
28-79 | B21 47 10
75-103] B2 52 2
103-133| B23 Lo -
133-173| B24 S0 -
N © I b- (0.
e Total Chemical Analysis Extractoble %:és"’ 0-5N NaOH
e
(cm) $i0, | 10, |AL,O[Fe,04 MnO,| MO | CoO|NayOf K,O [P0 [L.O.1{ Total | Fe [Fe 0,20 si0, | ALG,
46E1b
Parcent of Whole Soi =
0-28 | Ap 12,9/ 18.%
28.75 | B21 1h.b4| 20.6
T5=1 BE2 13.7/19.6
103-133| B23 11.7( 16.8
133-173| Bak 10.7( 15.3
Extractoble bases 5Bla Extr. | Cation exch i 0ac | KCI Base pH
Depth 6Ala | 6B2a Sum [acidity| capacity ”"'*5&(:']““283 8¢ T TaC]
- 6N24| 6020 | 6P2a | 6Q2a| of 5A%a | 5A3a | extr. | AT a ¢
(em) [Organic|Nitro-| C/N e WA N: p: a boses | ©120|w0ac] Sum | SO | wHone| Sum | H,O | KCI
carbon | gen 8 4 7 4 |6G1D ]2
Pet. ct. — Meq./ 0 g. Percent 1:1 11
0-28 | 0.98 | 0.1L4 7 4.6 3.4 |0.40 |0.33 | 8.7 8.8 17.5 S0 6.5 [ 5.9
28-75 | o.kg |0.083 6 |2.5 | 1.9 |0.50 |0.07| 5.0 | 8.0 13.0 38 6.2 | 5.9
75-103] 0.29 3.0 2.2 |0.72 10.05 | 6.0 [8.1 k.1 43 6.6 | 6.2
103-133| 0.29 | 3.1 [ 2.4 [1.09[0.05 [ 6.6 [ 7.1 13.7 k] 6.7 6.h
133-173| 0.17 2.9 | 2.7|1.08 [0.05 | 6.7 | 6.3 13.1 52 | 7.0 6.7
Siéfnﬁllg_::rummgqé;{?]e (‘i:"r):grs-e Atterberg limits Bulk density |Posti- Water content | Extensibility
Depth ; ments [ - cle 4D)
(c:) “Sand (g.lg_ Clay >2fmmf Plastic|Liquid Plastic 1/3 |Oven Fle.ld den— /3 l-:: COLEF‘ COLE
(2-0.05)[0.002)|.002) [PS1- B limit | limit | index| bar | dry |moist | sty bor r
e Pct. of 2mm,—w!| soil g/cc Pet, of whole soil cm/ em
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MOLOKAT SILTY CLAY LOAM
S61Ha~7-10

Location: Island of Oahu, Honolulu County, Hawaii. Sample located 15 m (50 feet) south
of Macadam Road at a polnt .64 km (.42 mile) from Highway 83 on road to Waikele Naval
Ordnance Depot. Date of sampling: 1961.

Description by: D. Womack. Collectors: D. Womack and J. M, Williams,

Clasgification: Typiec Torrox, clayey, kaolinitic, isohyperthermic,

Vegetation: Irrigated sugarcane. Climate: Average annual precipitation is 55 cm (22
inches), The mean annual temperature is 22° G (72° F), Parent material: Weathered
olivine basalt. Topography: Undulating lower slopes of West Roolau Range, 7 percent
to west, Elevation: 78 m (275 feet)., Soil moisture: Dry,

Remarks: Textures are apparent field textures. Colors are for moist soil unless other-
wise noted,

HORIZON DESCRIPTION

Ap 0 to 28 cm (0~11 inches), dark reddish brown (2,5YR 3/3) silty clay loam,

BSL No. slightly stronger chroma (2.5YR 3/4) dry; weak very fine, fine and medium

61515 granular structure; slightly hard, friable, slightly sticky, plastic; many

interstitial pores; many very fine black concretions; strong effervescence
with hydrogen peroxide; decomposing cane trash throughout horizon; strongly
magnetic; clear wavy boundary.

B21 28 to 75 em (11-30 inches), dark reddish brown (2.5YR 3/4) silty clay loam;
BSL No. weak coarse subangular blocky structure; slightly hard, friable, slightly
61516 sticky, plastic; many roots; many very fine, fine and medium pores; many very

fine black concretions; strong effervescence with hydrogen peroxide; few thin
patchy shiny coatings that follow prism fractures; moderately magnetic; appears
to be compacted by tillage; clear wavy boundary.

B22 75 to 103 cm (30-41 inches), dark reddish brown (2.5YR 3/4) silty clay loam;
BSL No. weak moderate subangular structure; friable, slightly sticky, plastic; few
61517 roots; many very fine, fine and common tubular pores; few very fine black con-

cretions; moderate effervescence with hydrogen peroxide; pmeudosand appearance
under magnification; clear wavy boundary.

B23 103 to 133 em (41-53 inches), dark reddish brown (2.5YR 3/4) silty clay loam;
BSL No. strong very fine subangular blocky structure; friable, slightly sticky, plas-
61518 tic; many very fine and fine pores; few very fine black concretions; nearly

continuous coatings on ped surfaces; moderately compact in place; clear
smooth boundary.

B24 133 to 173 cm (53-69 inches), dark reddish brown (2.5YR 3/4) clay loam that
BSL No. crushes to a higher chroma (5YR 3/3); strong very fine subangular blocky
61519 structure; friasble, slightly sticky, slightly plastic; many very fine and

fine pores; continuous glaze coating on ped surfaces that appears like
pressure coatings; many very firm earthy lumps that resist breaking down.



U.S. DEPARTMENT OF RICULTURE
SOIL FAMILY ___Trovevtie e knoliniti a SO1L. CONSERVATION. SERVICE

SOIL SERIES __Lihue silty clay _ SOIL Nos. _S62Ha-2-7 LOCATION_Kauai County, Hawaii
Lincoln Lab Nos. 17318 - 17323

Mineralogical Analysis
_WMont= Kao= et Amor-| Amor+| Mag- Vol-
D:g‘f)h Horizon AI_I.;:E moril=|Micas| lin= G:rbs Bole,hm Goethlohoys [phous [netite | Ana= Quartz m‘:ic Feld-| Qli- [Pyrox-| Py-
P lonites ites | ''° e | ite Si02 A[.‘,OS atc. | o5 glass| *Par [ vine | ene rite
- Percent of Whole Soil =
0-15 | Apl 15 40 15 2¢ 5 5 |
15-30 | Ap2 15 40 15 20 3 |
30-53 | B21 15 4Q 10 2¢ 3 5
53-68 | B22 19 40 10 295 3 5
68-120 B23 10 45 - 2% 3 5
120.150{ Bok 10 45 -] 25 5 5
; Extractable [Corb=[0.5N NaOH
Depth Total Chemical Analysis iron 4C1n |onote Soluble |
1 CaCO
(cm) 5‘02 TI02 A|203 Fe203 Mno2 MgQ| Ce© Nuzo KZO P2°5 L,O.1)Total | Fe Fe203 :E]ba 5102 A1203
— Parcent of Whole Soi =
0-15 [Ap) 22,0 %44 [29.7 [2147 1,21 [0.99[0.0B[0.19[1.16]0,58(17.7 13,018, 46 | be 61|14, 24
15-30 |Ap2 2148 442(31.2(20.9 |1 421,09 |tr, [0.17 (1416 (0,63 17,1 12.9 [18.4 6.08(14,14
30-53 |B22 267 4.6031.9 [22.7)0.52 (0,58 [tr, [0.22]1.13(0.33 14,0 Las4 |20.6 742813 .48
53.68 |B22 23.7] 5.90[30.2 [23.8 [Ca24 [N.64 [4r, [0.20 [L.12(0.38 [13.7 14,8 (21.2 @, 4014, BR
68-120| B23 2562 546291 |2449 0. 16 |0s 47| tr. (0419 (0.8]1 |0.38 13.0 15.8 |22.6 L0.37(12.56
120-150| Bak 2442 | 6.1]28.5 |26.8|0413|10.€C7|tp. [0.16(0.54([0,42]13.0 16,2 (23,2 1,33(12.19
Extr. |Cotion exch J
Deoth 6A 1 4Bla Extracioble bases 5Bla | g, ucidrlb; %c’:;gci’f(y N"éi%:‘ 5,3: mtB::H pH
opt § A #++| 5C1| 5C3[8C1q [8CTc
Organic | Nitrod € 6N2¢a | 6020 | 6P2a [ 6Q2a| o 5Ala | 5A3a | extr. | Af
(cm) cr:rﬂb:;c 9le no- /N Ca | Mg MNa K | bases 6H2q NH OA: Sf"" 504 4G 1D | NHaOr Hzo KCl
Pct. | Pet. = Meg. g =] Percent 1:5 | 1:5
0-15 | 2.6(0.27(10 [6.8 | 44| 0.2 0.8]12.2 1?.1 0.3 | tr.| 6b 5.5 [>.0
15-30 [ 2,90|0,22)10 |5.3 | 3.3| 0.1| 0.3] 9.0 17.3 0.1 52 55 | 4.9
30-53 Dubhl0.09] 8 3.0 1.9 0.2 ] 0.2 5.3 1.9 1.0 67 643 [ 6.0
53-68 | .37 2,7 [ 15 62 02| &b 7.3 0.9 [:0) LR EXY
68-120| 0,42 3.0 [ 1.2]| 0.2 0.1 L.5 Tk 0.9 61 6.6 | 6.2
120-150] 0,44 3.6 | 1,7] o] o] 5.8 8.3 0.8 70 beb (642
Siﬁ?o‘r:,lgﬁro(n,#mpqsx?e C".:tr::grs_e Atterberg limits Butk density |Parti~| Water content | Extensibility
n cle
Depth |™Sand | Silt [ Clay |mgfts | b 1/3 |Oven |Field | 4o _ 173 | 15 4D 1
(em) 0.5~ o fPIashc Liquid Plostic s 4 A den coLer coLe
(2-0.05)[0.002)|(.002)| 05052 | Timit | limit | index| Dot | dry |moist | 5jpy bar | bar [COLEf
-w—Pct, of 2mm.—=| soil g/cc | Pet. of whole soil em/cm
0-15 tr. 0.97 | 2.88 L5.1133.8
15-30 - 1.05 | 2.89 46.0 | 33.6
30-83 - 1.14 [2.99 39.7 |32.3
53-68 N 1.22 (2.9 38.4 [33.0
68-120 - 1.21 | 3.02 39.6 | 3h.2
120-150) - 1.19 | 3.04 40.3 [ 35.0

8/ 10.5 kg of organie carbon per square weler te & depth of 1 meter.
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LIHUE SILTY CLAY
862Ha-2-7

Location: Island of Kauai, Kaual County, Hawali. Approximately .81 km (.5 mile)
northwest of town of Lihue at a point 170 m (568 feet) north and 630 m (2,100 feet)
west of the junction of Highway 56 and Highway 57 in Lihue, The pit located 79 m
(265 feet) north of the highway which leads to the ailrport. Date of sampling: 1962.

Description by: J. M. Willlams and D, E, Foote, Collectors: J. M, Williams and
D. E. Foote,

Classification: Tropeptic Eutrustox, clayey, kaolinitie, isohyperthermic,

Vegetation: Irrigated sugarcane. Climate: Average annual precipitation ias 125 cm
(50 inches) with several dry months during the summer. The mean annual temperature
is 22.8° C (73% F), the mean January temperature 22.2° C (72° F), and the mean July
temperature 25.6° C (78° F). Parent material: Formed in residuum from basic igneous
rock, Topography: Gently sloping to steep uplands. Elevation: Ranges from near
sea level to 240 m (800 feet). Drainage: Well drained; moderately rapid permeabil-
ity; medium runoff. Soil moisture: Moist, ‘

Remarks: Textures are apparent field textures.,. Paired sample number $62Ha-2-8,

HORIZON DESCRIFPTION

Apl 0 to 15 cm (0-6 inches), dusky red (2.5YR 3/2) eilty clay, yellowlsh red
L5SL No. (5YR 4/8) dry; cloddy, bresking to weak fine and medium subangular bloeky
17318 structure; very hard, firm, sticky and plastic; abundant roots; common very

fine and fine pores; many black concretions; atrong effervescence with
hydrogen peroxide; strongly acid (pH 5.5); abrupt smooth boundary.

Ap2 15 to 30 cm (6-12 inches), dusky red (2.5YR 3/2) silty clay, yellowish red

LSL No. (5YR 4/6) dry; massive; very hard, friable, sticky and plastic; many roots;

17319 many very fine and fine pores; many very fine black concretions; strong
effervescence with hydrogen peroxide; strongly acid (pH 5.5); abrupt smooth
boundary.

B21 30 to 53 cm (12-21 inches), dark reddish brown (2.5YR 3/4) silty clay, red

LSL No. (2.5YR 4/6) dry; moderate medium, fine, and very fine subangular blocky

17320 structure; hard, friable, sticky and plastic; sbundant roots; many very fine

and fine pores; many fine black concretions; moderate effervescence with
hydrogen peroxide; neerly continuous glaze on ped surfaces; faces of peds
have glaze that look like clay films; slightly acid (pH 6.3); clear broken

boundary.
B22 53 to 68 cm (21~27 inches), dark reddish brown (2.5YR 3/4) silty clay, red
LSL No. (2.5YR 4/6) dry; strong very fine subangular blocky atructure; very hard,
17321 frisble, sticky, plastic; many roots; many very fine and fine pores; nearly

continuous glaze on ped faces; common black concretions; weak effervescence
with hydrogen peroxide; few fine black manganese dioxide stainings on ped
faces; neutral (pH 6.6); clear smooth boundary.

B23 68 to 120 em (27-48 inches), dark reddish brown (2.5YR 3/4) silty clay, red
LSL No. (2.5YR 4/6) dry; strong very fine subangular and angular blocky structure;
17322 hard, firm, sticky, plastic; few roots; many very fine and fine pores; con-

tinuous glaze on ped faces that looks very much like thick clay films;
glaze has superimposed on it 10R 3/6 material which appears like pseudosand
under magnification; large black coatings on primary structural units;
neutral (pH 6.6); gradual smooth boundary.

B24 120 to 150 cm (48-60 inches), dark red (2.5YR 3/6) silty clay, red (2.5YR 4/6)
LSL No. dry; strong very fine subangular and angular blocky structure; hard, firm,
17323 slightly sticky, plastic; no roots; many very fine and fine pores; thin

patchy coatings that look like clay films; many distinct pressure cutans; ped
surfaces have superimposed on them stringy 10R 3/6 pseudosand or frost-like
coatings; this is more prevalent than in horizon above; neutral (pH 6.6).



U.5. DEP,
SOIL FAMILY Tropeptic Eutrustox, clayey, kuolinitic, isohyperthermic sonCRcT:h&uEgERS:T?gﬁlgglﬁwgg

SOIL SERIES ___Lihue silty clay SOIL Nos. _ 862Ha-2.8
Lincoln Lab Nos. 17324 - 17328

LOCATION _Ksuai County, Hawsif

Mineralogical Analysis )
D . _ [Mont- Kao- lm:pne Amor-| Amor-| Mag- N
(il:)h Horizon Al-lncl::\e moril-|Micas| lin~ G;Ebs Boehar| Goeth o5 [phous |netite | Ana- Quartz ;i'c:‘lic Feld-| Oli- |Pyrox-| Py~
P! lonites Ttes G ite | ite 5;02 AI203 etc. | fose glass | sPar vine | ene | rite
- Percent of Whole Soil -
0-30 | Apl
30.53 | B2l
93-95 | BP2
95-145 B23
145-175 B2k
Total Chemical A . Extractable |Carb- [0.5N NaOH
et otal Chemical Analysis iron _6Clq |onate Soluble
- N A CaC .
(cm) S0, | TiO, [Al,04[Fe,04 MnO,| MgO| CaO[Na,O| KyO [P0, k. 0.1/ Total | Fe [Fe,O, :E‘zg S0, | AL
ercent of Whole Soi -
0-30 [ Apl 13.4 | 19.2
30-53 | B2l 1.4 | 20.6
53-95 | BOD 16.6 | 23.7
95-143 B23 18.1 | 25.9
145.179 B2k 18.3 | 26.2
Extr. | Cation exch, e Ba
Doth 6Ae|7 6Ble Extractable bases 58lo | §,m nc)i‘driry ‘::cllpucify "2";::: ES:. ot ::ﬁég pH
g A+ 5C1 | 5 8C1a [8Clc
O ic|Nitro-| /N | 6N2a | 602a | 6P2a | 6Q2a of 5Ala extr. [Af
(cm) C;gr::‘c ;rr'o- /N OB Mg | No | K |bases| M2 0nd sum SO, |6G 1D |MoAc H,0 | KClI
Pet. ct. — Meq./100 g.- — *| Percent Ii5 1:5
0-30 | 2.05 [o0.219] 9 |6.8 3.0 | 0.2 | 0.1 [10.1 16.7 0.6 €0 5.7 | 5.2
30-53 | 0.69 |0.099| 7 |41 | 0.9 | 0.2 | 0.1 [ 5.3 7.9 1.k 61 6.5 | 6.1
5395 L a5y laom] 7 lo.g 12 lo2loal bl 6.4 1.8 &9 6.6 | 6.3
95-145| 0.61 [0.057] 11 [2.1 [ 1.1 0.3 0] 3.6 5.5 1.1 65 6.4 | 6.2
145-175] 0.45 2 | 1.4 | 0.7] 0.1 k.6 7.2 1.1 &l 6.6 | 6.3
Sié?uﬂ‘%i’omimggax?h (?:grs_e B Atterberg limits Bulk density Parti- Water content | Extensibility
Depth [Sand | Silt | Clay |Mgnts ; cle 4D1
(em) on (ol'5_ 4 >2’“"‘f Plastic|Liquid Plastic 1/3 |Oven Fw_ld den- /3 15
(2-0.05)|0.002) kc.002) |05 <P | Timit | Timit |index| bar | dry |moist | sity bor | bar [COLEf COLE
= Pct. of 2mm.—] soil | g/cc Pct. of whole soil|  ¢m/cm
0-30 - 1.05 |2.90 12,5 |32.h
30-53 - 1.18 12,08 41.3 |33.7
5305 z 1.22 |3.05 y,h |35.7 |
25.145 - 1.20 [3.11 39.2 [33.8
1L45-175 - 3.1k bh.3 [37.1

8/ 11.3 kg of organic carbon per square weter to a depth of 1 meter.



187

LIHUE STLTY CLAY
S62Ha-2-8

Location: Island of Kauai, Kauai County, Hawail. Field 2-A, Grove Farm, 66 m (220 feet)
gouth of Highway 501 at a point .97 km (.6 mile) east at junction of Highway 501
with Haleko and Weke Roads, Date of sampling: 1962.

Description by: J, M, Williams and D. E. Foote. Collectors: J. M, Williams and
D. E, Foote.

Claggification: Tropeptie Eutrustox, clayey, kaolimitic, isohyperthermic.

Vegetation: Irrigated sugarcane. Climate: Average annual precipitation is 100 to
125 em (40-50 inches) with several dry months during the summer. The mean annual
temperature is 22.8° C (73° F), the mean January temperature 22.2° C (72° F), and
the mean July temperature 25.6° C (78° F). Parent material: Basic igneous rock,
Topography: Low windward slopes slightly convex to east, slope 3 percent. Elevation:
Ranges from near sea level to 240 m (800 feet). Drainage: Well drained; moderately
rapid permeability; medium runoff. Soil moisture: Moist,

Remarks: Textures are apparent fleld textures. Colors are for moist soil. Paired
gample number §562Ha-2-7.

HORIZON DESCRIPTION

Apl 0 to 30 em (0-12 inches), dusky red (2.5YR 3/2) silty clay mixed with

LSL No. material from below by cultivation; cloddy breaking to weak fine and medium
17324 subangular blocky structure; sticky, plastic, friable; many roots; common

very fine and fine pores; many very fine black concretions; effervescence
with hydrogen peroxide is strong; numerous chunks of charcoal and burnt
cane; abrupt smooth boundary.

B21 30 to 53 cm (12-21 inches), dark reddish brown (2.5YR 3/4) silty clay; weak
LSL No. coarse prismatic breaking to moderate very fine and fine subangular blocky
17325 structure; sticky, plastic, friable; many roots; many very fine and fine

pores; many black concretions; effervescence with hydrogen peroxide is
moderate; patchy glaze on ped surfaces; along primary structure lines con-
tinuous eutans appear like clay flows; clear smooth boundary.

B22 53 to 95 em (21-38 inches), dark reddish brown (2.5YR 3/45 ﬁilty ciay, weak
LSL No. coarse prismatic breaking to strong very fine subangular and angular blocky
17326 structure; sticky, plastic, firm; few fine roots; many very fineé.and fine

pores; continuous cutans on ped surfaces that appear like very thin clay
flows; along prism faces the clay films are thicker; common black concre-
tions; slight to moderate effervescence with hydrogen peroxide; some pores
lined with black staining; gradual smooth boundary.

B23 95 to 145 cm (38-58 inches), dark reddish brown (2.5YR 3/4) silty clay with
LSL No, persistent rubbing; weak coarse prismatic breaking to strong very fine angu-
17327 lar and subangular blocky structure; sticky, plastic, firm; few fihe roots;

many very fine and fine pores; nearly continuous cutans on ped eurfggeé that
appear like thin clay flows; along prism faces cutans are thicker; few
black coatings of manganese on ped surfaces; gradual smooth boundary.

B24 145 to 175 em (58-70 inches), dark reddish brown (5YR 3/4) silty clay;
LSL No. strong very fine and fine subangular blocky structure; sticky, plastic,
17328 firm; some peds tend to resist crushing and persist as firm earthy lumps;

few fine roots; many very fine and fine pores; many pressure surfaces;
nearly continuous cutans that appear like thin clay flows,



SOIL FAMILY Tropaptic Eutrustox, claysy, kaniinitie, {schypsrthermic U e oAV N SERVICE
SOIL SERIES . Wahimwe sdldtv clay  SOIL Nes. _S61HA-T-7 LOCATION _Honoluly Countv. Hawali
Belteville Leb Nos. 61492 - 81lg7 _
Mineralogical Analysis
Meit P I/ | Amor+| Amor-| Mag- Vol -

[?:::)h Morizon AI,I,L:; moril«|Micos| lin= G;ie’ Bo'::m G{":fh' phous phous (netite ";"W‘ Quartz| canic |Feld=| Oli- [Pyrox-| Py-
P lonites Ites 5i0, MOy ape, | M99 glass | SPAr | vine | ‘ene | cite
fee Percent of Whole Soil

0-15 | Apl ko -

15-30 [ Ap2 L3 -

= | B33 53 -
-83 | B2z 55 -
83-113 B23 53 -
113-150 BaL 0. =
I : - T -0,
- Total Chemica!l Analysis Egg’ﬁgéfn %é?, 0 5&&5‘&?"1
ep
CaCO.

(em) 510, T\O2 A|203 Fe,04MnO, MgQO| Cal Na20 K20 P205 L.O.1|Total | Fe F°203 :Elba Sl02 A0y
- Percent of Whole Soi - =

0-15 [Apl 8.8[12.6

15-30 |Ap2 9.0/12.8

40 |Bm) B.gliz.2

ﬁg-ga B22 10.0(1k.3

83-113(B23 9.7/13.9

113-150/Bak a.f8l14.0

] |

6Ala | GB2a Extractable boses 5Bla | sum Ec,;:lriw c%ﬂggc?r‘; [Ha0A ff;:. :afB: ::ﬁon pH
Depth +[5C1[ 5C3|8C1a [8CH
Organic| Nitro-| C/N | 61N24( 6020 | 6P2a | Q20| of 5A1e | 5A3a | extr. | aft a c
(em) c:fr::: |no- /N Co | Mg | Na K | bases 6H2a NH,OAc| Sum 504 4G 10| NHa0A<| Sum HZO K<l
' Pet. g:?. Meq./100 g. Parcent 1:1 1:1
0-15 | 1.65 |0.204] 8 | 5.5 | 2.9 | 0.27] 0.75] 9.3 | 16.b 25.7 0.2 3% | 5.3 | b5
15.30 | 1.10 [0.183] & | 6.4 | 3.7 | 0.22| 0,13 20,5 | 13.8 2h.2 <0.1 13 | 5.9 |5.0
- 0.78 lo,az0| 6 | 4.9 [3.6 |o0.2010.08] 88| 7.7 16.5 53 | 6.k [5.b

083 | 0.22 L1 3.3 | 0.18] 0.05 7.6 5.5 13.1 <0.1 58 €.4h | 5.6

83-113| 0.19 4.3 | 3.2 | 0.32]| 0.05| 7.9| 5.6 13.5 <0.1 58 | 6.3 | 5.9

13.150] 0.23 Lh |26 [0,52] 007 7.6 5,2 12.8 59 | 6.3 | 6.0

Siﬁ?u;[;mﬁra'::h“;qgﬁﬁ]e Cf?:gn_e Atterberg limits Bulk density [Parti-|  Water content | Extensibility
n | LT
Depth | "Sand [ Silt [Clay |ments | 1 b el 1/3 |Oven|Field | don. 1/3 | 15 4D1
(em) 0.5 fPlashc LiquidPlastic] A den
(2-0.05)(0.002)1.002)[BS"-F [ Timit | limit | index| bar | dry [moist | ity bar | bat CO'-EF| COLE
[ ~—Pgt, .—=| soil a/cc Pet. of whole soil [  em/cm

0-15 2h. L

15-30 25.1

3040 25.1

4G .83 2h.3

83-113 24.6

113-150 _ 2k.7
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WAHIAWA SILTY CLAY
861Ha-7-7

Location: Island of Osahu, Honolulu County, Hawaii. Dole Corporation field No. 4101-02,
plot No. B-30, about 300 m (1,000 feet) east of the main road, Date of sampling: 1961

Description by: D. Womack. Collectors: D. Womack and J, M, Williams.

Classification: Tropeptic Eutrustox, clayey, kaolinitic, isohyperthemmic.

Vegetation: Pineapple., Climate: Average annual precipitation is 100 cm (40 inches).
The mean annual temperature is 21,79 C (71° F), the mean January temperature 20.6° C
(69° F), and the mean July temperature 22.8° ¢ (73° F). Parent material: Olivine
basalt. Topography: Low nearly level upland. Relief about 2 percent convex to west.
Elevation: 150 m (500 feet). Drainage: Well drained; moderate to moderately rapid
permeability; slow runoff, BSoil moisture: Dry,

Remarks: Textures are apparent field textures. Colors are for moist soil unless other-
wise noted. Upper solum dry when described. Paired sample number S61Ha-7-8.

HORIZON DESCRIPTION

Apl 0 to 15 cm (0-6 inches), very dusky red (2,5YR 2/2) silty clay, dusky red

BSL No. (2,5YR 3/2) dry; moderate medium, fine, K and very fine granular structure; very
61492 hard, friable, sticky, plastic; many roots; many medium, fine and very fine

pores; many 3 to 5 mm (1/8-1/4 inch) black concretions; violent effervescence
with hydrogen peroxide; medium acid (pH 5.6); abrupt smooth boundary,

Ap2 15 to 30 cm (6-12 inches), dusky red (2.5YR 3/2) moist and dry silty clay;
BSL No. common dark reddish brown (2.5YR 3/4) material from the B horizon mixed by
61493 cultivation; moderate coarse subangular blocky structure; hard, firm, sticky,

plastic; compact in place; many roots; few fine and very fine tubular pores;
many black concretions; violent effervescence with hydrogen peroxide; medium
acid (pH 5.8); abrupt wavy boundary.

B21 30 to 40 cm (12-16 inches), dark reddish brown (2.5YR 2/4) silty clay, dark
BSL No. reddish brown (2.5YR 3/4) dry; moderate fine and very fine subangular blocky
61494 structure; hard, firm, sticky, plastic; common roots; common fine and very

fine pores, few coarse tubular pores; many black concretions; strong effer-
vescence with hydrogen peroxide; medium acid (pH 5.6); gradual wavy boundary.

B22 40 to 83 cm (16-33 inches), dark reddish brown (2.5YR 2/4) silty clay, dark
BSL No. reddish brown (2.5YR 3/4) dry; moderate and strong fine and very fine subangular
61495 blocky structure; hard, friable, sticky, plastic; few roots; common fine and

very fine tubular pores; nearly continuous pressure faces; many fine distinet
black stains; few black concretions; strong effervescence with hydrogen perox-
ide; slightly acid (pH 6,5); diffuse wavy boundary.

B23 83 to 113 em (33-45 inches), dark reddish brown (2.5YR 2/4) silty clay, dark
BSL No. reddish brown (2.5YR 3/4) dry; moderate and strong very fine subangular blocky
61496 structure; hard, friable, sticky, plastic; common fine and very fine tubular

pores; nearly continuous pressure faces; many fine distinet black stains; few
black concretions; moderate effervescence with hydrogen peroxide; neutral
(pH 7.1); diffuse wavy boundary.

B24 113 to 150 cm (45-60 inches), dark reddish brown (2.5YR 2/4) silty clay, dark
BSL No. reddish brown (2.5YR 3/4) dry; moderate and strong very fine subangular blocky
61497 structure; hard, friable, sticky, plastic; common fine and very fine tubular

pores; few fine black stains; thin patchy clay films; continuous pressure
faces; many distinct slickensides up to 5 ecm (2 inches) long; very few black
concretions; slight effervescence with hydrogen peroxide; neutral (pH 6.9).



SOIL FAMILY ___Tropeptic Eutrustox, clayey, kaolinitic. isohyperthermjc U COIL CONSERVAT O SERVICE

SOIL SERIES ___Wehiswa silty clay __ SOIL Nos,_ 561Ha-7-8 LOCATION __Honolulu County, Hawaii
Beltsville Lab Nos. 61499 - 61506

Mineralogical Analysis
Mont = KeA3|. 7A3 Amor-| Amor-| Mag- Vol -
Depth Hori llo- mg"_"”_ Micas| line G'nlﬁ)s- Boehm Gosthr Jhous [phous |netite | Ana- °. [Feld-| Oli- [Pyrox-| Py-
fem) - |FOrZ9% phane 100 rod e | it | te | ite %50, AL 0 ("0 | tase [ <C | spar | Vine | ene | rite
2 [Maa| ete. glass
- Percent of Whole Soil *
0-10 | Apl Eg 2
10-30 | Ap2 2
30-48 | B21p Lo 2
48.83 | B2z L7 <2
83-103( B3l 50 4
03-123| B2 53 2
123-150 | C1 he | <@
150-180 | c2 w2 | <
T . f E tabl b~ [0,5N
Dot Total Chemical Analysis .;:,f;r‘uc ngu %géste 0 550'5!;1?”
ep
(cm) $i0, | TiO,) |Al,04[Fe,04MnO,| MgO| CaO|Na,0| K,0 [P,0, L..0.1|Total | Fe Fe203C°C03 $i0, | ALD,
6E1b
— arcent of Whole Soi 5 - -
0-10 | Apl 10.8]15.
10-30 | Ap2 11.7|16.8
%g-gs B2lp 11.7/16.7 _
-83 | Be2 12,0[17.1
83-103( B3L 11.9|17.0
03.123[ B32 10.k|14.9
L23-150| €1 11.4(16.3
L50-180( ca 11.5(16.5
S — S— i - ! _
6Ala | 6B2a Extractable bases 5Bla Sum us:,::irlry C%’éggc?t‘f NHqOA E,g:. _mjzlar:ﬁon PH _
Deprh f 5A +++| AC1| 5C3 | 8C1o [8C1e
T N24| 6026 | 6P20 | 6Q2a| © la [ 5A3a| extr. [ A|
(em) Org‘:’mc Nitro-| C/N 6(_::2’ Mg Naa K ¢ bases | ¢M2° NH0Ac| Sum | SO, (s 1D|MHOA| Sum H O | KCI
n
cng?" ggr by = — Meq./100 g | Percent 11 l:1
mo-10[ 1.72 p.206 | 8 2.5 0.2 |0.14 |0.24 | 3.1 [20.3 23.4 13 L6 [ b2
10-30 | 0.82 [.150 | 5 0.1 | 0.4 |0.08 0,19 | 0.8 [17.7 18.5 by 4,0 | 3.9
30.k8 | 0.3 b7 | 3 0,3 10.3]0.08 0.8 ] 0.915.6 16,5 5 f b.1 | k.o
18.83 ) 0.29 p.og2 | 3 3.4 | 1.2 [0.12 [0.39 | 5.1 | 7-8 12.9 50 | 5.8 | 5.5
83-103| 0.45 p.OT5 | 6 3.5 | 1.6 |0.15 [0.27 | 5.5 | 8.1 13.6 4o 6.2 | 5.7
103123 0.24 .3 l.z 0.18 0.22 5.2 g.B 12-2 ‘l:f; 22 g'g
123-1 0.2 o 3.2 [ 1.4 |0.19 (0.3 5.9 .3 11. . .
15(3)-185g o.eg 2.9 [ 1.2 [0.25 |0.54 | k9| T.2 12.1 40 6.6 | 6.2
P il N w oepr -
A ) X Slé?uglgf;rqr:‘?mgqrmile (%Sgé:_e Atterberg limits Bulk density Pc::T,_:- Water conte.‘n;\j;2 Exre:;!inlnfy
ept Sa ; Tay |ments .
(C:‘) nd (8'_'52 Clay |55 mm Plastic|Liquid Plastic L{,a O;’e" F'e_ldf den- ]{3 15 COLEf| COLE
(2-0.05){0.002)|.002)( P! -0 Timit | limit [index| Dar | @y |moist] sity ' | &%,
Pt of Zmm.—wl  soil | g/cc Pct. of whole soil em/cm |
010
10-30
18-63 I ~ ]
83-103
103-223] | . -
123-150

150-180




WAHIAWA SILTY CLAY
S61Ha-7 =8

Location: Island of Oshu, Honolulu County, Hawaii. Dole Pineapple fleld No. 4217-18,
90 m (100 yards) north and east of eucalyptus grove., Date of sampling: 1961.

Description by: D. Womack. Collectors: D. Womack and J. M, Willlams.

Claggification: Tropeptic Eutrustox, clayey, kaolinitic, isohyperthermic.

Vegetation: Pineapple. Climate: Average annual precipitation is 138 cm (55 inches),
The mean annual temperature is 21.7° C (71° F), the mean January temperature 20.6° C
(69° F), and the mean July temperature 22.8% C (73° F). Parent material: Weathered
olivine basalt., Topography: Low nearly level uplands. Rellef &bout L percent convex to
southwest, Middle of long general sloping surface. Elevation: 246 m (820 feet),
Drainage: Well drained; moderately rapid permeability; slow runoff, Soil moisture:

. Dry.

Remarks: Textures are apparent field textures. Colors are for molat soll unless other-
wise noted. Paired sample number S61Ha-7-7.

HORIZON DESCRIPTION

Apl 0 to 10 cm (0-4 inches), dusky red (2.5YR 3/2) silty clay, dark red (2.5YR 3/4)
BSL No. dry; moderate very fine and fine granular structure; hard, friable, sticky,
61499 very plastic; many roots; many medium fine and very fine interstitial pores;

many medium and fine hard round black concretions; violent effervescence with
hydrogen peroxide; abrupt smooth boundary.

Ap2 10 to 30 cm (4-12 inches), dusky red (2.5YR 3/2) silty clay with common medium
BSL No. and coarse dark reddish brown mottles resulting from mixing of the B horizons
61500 by tillage; weak very fine and fine granular structure; friable, sticky, very

plastic; common very fine and fine tubular pores; many very fine, fine and
medium round black concretions; abrupt smooth boundary.

B21p 30 to 48 cm (12-19 inches), dark reddieh brown (2.5YR 2/4) silty clay, mottled
BSL No. with coarse and medium dark red particles caused by mixzing of B horizon by
61501 tillage; moderate very fine subangular blocky structure; firm, sticky, very

plastic; many roots; common very fine tubular pores; many very fine black
round concretions; common black stains on ped surfaces; common pressure
coatings; layer appears to be compacted by tillage; clear smooth boundary.

B22 48 to 83 cm (19-33 inches), dark reddish brown (2.5YR 2/4) silty clay; strong
BSL No. very fine subangular blocky structure; firm, sticky, very plastic; few roots;
61502 many very fine and fine pores; many very fine and fine black concretions;

common black coatings on ped surfaces; many pressure coatings on ped surface;
violent effervescence with hydrogen peroxide; moderately compact in place;
gradual smooth boundary.

83 to 103 cm (33-41 inches), dark reddish brown (2.5YR 3/3) silty clay loam;

B31 strong very fine subangular blocky structure; firm, sticky, very plastic;
BSL No. few roots; many very fine pores; common to few black concretions; common black
61503 coating on ped surfaces and in pores; nearly continuous pressure cutans on ped

surfaces; moderate effervescence with hydrogen peroxide; gradual wavy boundary.

B32 103 to 123 cm (41-49 inches), dark red (2.5YR 3/4) silty clay loam; strong very

BSL No. fine subangular blocky structure; firm, sticky, plastic; few roots; many very

61504 fine and fine tubular pores; few fine black concretions; common black coatings
on ped surfaces; moderate effervescence with hydrogen peroxide; abrupt wavy
boundary.

cl 123 to 150 em (49-60 inches), dark reddish brown (5YR 3/4) and dark red (2.5YR

BSL No. 3/4) silty clay loam; structureless; very firm, sticky, plastic; no roots;

61505 moderate very fine and fine tubular pores; nearly continuous pressure coatings;

many thick patches look like clay films; few pockets of material that has rock
structure; few astringy black coatings on ped surfaces; few small specks of very
pale brown (10YR 7/3) presumed to be halloysite; abrupt wavy boundary.

c2 150 to 180 cm (60-72 inches), dark brown (7.5YR 3/2) silty clay loam, mottled
BSL No. with many coarse dark red (10R 3/6) coatings on ped surfaces; firm, slightly
61506 sticky, plastic; no roots; common very fine and fine pores; numerous specks of

very pale brown (10YR 7/3) that are presumed to be halloysite; many coarse
gravels that still have rock structure increase with depth.



SOIL FAMILY lo € tert, fine. kmolinitie, e ‘s, DEPARTUENT OF AGR|CULTURE

SOIL SERIES _ Homouliwi clay  SOIL Nes,_ S62E8-T.3 LOCATION _Honolulu County, Hawaii
Linaoln Lab Nos., 17278 - 17282

- Mineralogical Analysis
_ [Mont= Kao- " Amor- Amor-| Mag- Vol= N
3:,’:3‘ Horizon A.{Iu:e mori|~{Micas| lin= G":"b' B?’rm' Gloﬂh' phous phous [natite| Ana-~~ o) i |Feld-| Oli= [Pyeox«| Py-
P lonites ites o te 5|02 Al Oal atc. | Tose glan | 307 vine | ‘ene | jite
- Parcent of Whole Soil
0-60 | Ap g7 1 (55 ] % 10 5 |7 7
60-88 | B2l 10 1 55 5 10 15 &
~-108 2 15 1 55 4 10 15 7
%.133 c1 1% T 55 3 10 15 176 T -
133.20Q| ¢2 15 55 3 10 10 3 2
: Extractoble |Garb- [0,5N NaOH
Depth Total Chemical Analysis ir’:"';"‘ sCra mé:. Solutgle
. . CaCO.
(cm) S|02 T|Oz A|203 Fezoa Mn('.)2 MgQ| CaO Na20 K20 P205 L.O.I.|Total | Fe Fe203 :El_bs 5'02 N203
- —— Percont of Whole Sol =
0-60 | Ap 33,7] 5.2(23.1]22.8[0431]1469]0.46(0,20(0.08[0,64]|12.9h01.,2] T7.9[11.3 6 32 4,62
60-88 | B21 33.1| 5.7)22.9(23.7|0.39(1.57|¢€,29|0.38(0,07|0.71 (11.6 1.00.5| T+& [10.9 T.31(5.77
88.1 Bag 33.40 6.0(22.7(22.7(0+32|1464[0072]|0.39]0,06(0.863]22,5h00,1] 84 12,0 6,61 |5,31
108-133 c1 32.4 | 641 (2640 (23,5027 [1443(0.83[0.346[0.07[0.59 L4 101.0[ 87 [12.4 6, B4 [5, 03
133-200| c2 33,2 5.7|238(23.2|0a46(1s57]|Ca93(0.37]|0.07 (0454|1143 jO1.1| Be% |12,0 6,31 [4.09
Doy | 8470 | 82 Extractable bases 5810 | Sum boriivl ~saenciy 1H40AC kel b potio pH
ep ‘ 6Lo [ 5C1 53 8Cla [8C1c
i &N20 | 6020 | 6P20 | 6Qu20| of 5Ala axir. | Al
(em) fzarfé‘c Mitror /N |%Ca® | M | Na | K| boses| &H2%hus,0nc| sum | SO, 4G 1D|Miore HyO | KCI
Pet, ot . — Meq./100 9, Percent 118 | 1:5
060 1.08]0.11[ 10 13.3 [12.2] l.2] 0.3]27.0 25.3 - 100+ T [6.0
£0-88 0.53(0.08( 7 0.8 9.9 1.6| 0.1(22.4 21.3 - 100+ | Te5 |5.9
88-108° 0.28[0.06] & 12.4121.3] 2,6] 0.1]26.% 23.8 - 100+ a6 (6,3
108-133 0.20 11.0| 9.5| 2.6 0.1[23.2 20.k - 100+ ToT [6e4
133-200 ©.13 12.0| 8.6 2.4 0.1|23.2 20.2 - 100+ 7.9 8.6
ﬁﬁfmﬂfﬂf mdm) 5A'° . f:':g"_’ Atterberg limits Bulk density Parti= Water content | Extensibility
Dopth ~Sand [ Sile | Clay |Tgnts [~ 7 “8;;- Iy
- Plostl n
(em) 0.5 3 fI’Iusth: LiquidPlostic be Efl coL
(2-0.05)(0,002)|.002)| BSF<PF [ Timit | Iimit | index|_Por coL £
w—Pct. of 2mm,—= soil 0/ cm/cm
Q=60 6.'\5 34,8 (58 .4 tr.
60-88 ) . tr.
=108 9.5(33.37187.2 | &r, : 1.45 (2.73 _ 0. 062
108-137 .
133-20¢ - 1.45 |1.70 0.05%

8/ 12.2 kg of organic carbem yar square meter 4o & depth of 1 meter.
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HONOULIVLY CLAY
S62Ha«7«3

Logation: 1Island of Oahu, Honolulu County, Hawaii. Ewa Plantation Company, field
number 41, 180 m (600 feet) south of reservoir number 6 and 30 m (100 feet) west
of road., Date of mampling: 1962.

Description by: FElmer Hill. Collectors: Elmer Hill,

agsitication: Typliec Chromustert, fine, kaolinitic, ischyperthemmic.

Vegatation: Irrigated sugarcane. Climate: Average annual precipitation is 38 to 75 em
(15-30 inches), occurring mainly baetween November and April. Theomean agnual
temperature is 23.3° C (74° F), the mean January temperature 21.1° C (70° F), and
the mean July temperature 25.6 C (78° F), Parent material: Fine-textured alluvium
derived from basic igneous rocks. Topography: Nearly level coastal plain.
Elevation: 23 m (78 feet). Drainage: Moderately well drained; moderately slow
permeability; slow runoff, Soil moisture: Moist,

Remarks: This soil is irrigated periodically during the year and never allowed to dry
out, which results in less churning, Textures are apparent field textures. Paired

sample numbers are 862Ha~7-4 and 862Ha=7-5.

HORIZON DESCRIPTION

Ap 0 to 60 em (0-24 inches), dark reddish brown (5YR 3/2) clay, dark reddish
LSL No, brown (5YR 3/1) dry; moderate fine and medium granular structure; hard,
17278 firm, very sticky, very plastic; many fine and medium roots; common fine

interstitial pores; also some mixing by deep cultivation of horizon below;
dark reddish brown (5YR 3/4) clay; moderate fine and medium subangular
blocky structure--may be nearly massive due to mechanical compaction when
wet; hard, firm, very sticky, very plastic; few fine tubular pores; few
black carbon specks; few light-colored sand grains; few shiny specks (magne-
tite); few manganese concretions; moderate reactlon with hydrogen peroxide;
clear smooth boundary,

B21 60 to 88 e¢m (24-35 inches), dark reddish brown (5YR 3/3) clay, dark reddish
LSL No. brown (5YR 3/3) dry; moderate medium subangular blocky structure; hard,
17279 friable, sticky, very plastic; many fine and medium roots; few fine tubular

pores; few light-colored sand grains; few shiny specks (magnetite); common
manganese concretions; few black stains in root channels (manganese and
organic) few rounded gravels 2 to 5 mm (1/8 to 1/4 inch) in diameter;
moderate reaction with hydrogen peroxide; clear smooth boundary,

B22 88 to 108 em (35-43 inches), this horizon was separated for sampling;

LSL No. however, no significant physical difference could be determined in the field,
17280

c1 108 to 133 cm (43-53 inches), dark reddish brown (5YR 3/3) clay, dark reddish
LSL No., brown (5YR 3/3) dry; moderate medium subangular blocky breaking to fine

17281 subangular blocky structure; hard, friasble, very sticky, very plastic; many

fine and medium roots; common fine and mwedium tubular pores; many moderate
deeply grooved slickensides oriented at about 20 to 30 degrees with the
surface; few light-colored sand graine; few shiny specks (magnetite); few
rounded gravel 2 to 25 mm (1/8-1 inch) in diameter; common manganese con-
cretions; strong reaction with hydrogen peroxide; clear smooth boundary.

c2 133 to 200 cm (53-80 inches), dark reddigh brown (5YR 3/3) clay, dark reddish
LSL No. brown (5YR 3/3) dry; moderate fine and medium subangular blocky structure;
17282 hard, friable, very sticky, very plastic; few fine matted roots; few fine

tubular pores; many strong deeply grooved slickensides oriented at 20 to 35
degrees from the surface; few light-colored sand grains; few shiny specks
(magnetite); common manganese concretions; few rounded gravel 2 to 5 mm
(1/8-1/4 inch) in diameter; strong reaction with hydrogen petoxide.



U.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY _Typle Chromustert, fine, kaolinitic, jsohyperthermic SOIL CONSERVATION SERVICE
SOIL SERIES __Henouliull clay SOIL Nos.__ S62Ha-TA ___ LOCATION_Honolulu County, Hawaii

Lincoin Leb Nos. 17283 - 17286

Minerglogical Analysis
IMont - Kao= | Amor- Amor-| Mog- Vol -
Depth Atlo- R . Gibbs- Boehm|Goeth : - e i
Hori I« M lin- |7: > b hous |phous [netite | Ana .. |Feld-| Oli- [Pyrox-| Py=
(em) onzon,phane Eﬁ'i.'fes R itl:s ite fte | ite P5i02 A|203 ate. | fo5e Quartz 32'; spar | vine ye'nex rifye
Parcent of Whole Soil
0-48 Ap
4885 B2
85.130[ ¢i
130-150| c2
. s E ble |Carb- |0, N
oo Total Chemical Analysis gt o?\é;e ¢.3N NaOH
. . CaCO.,| «:
(em) 5i0, TiO, Al,04 Fezo3 N\no2 MgO| Cal Ne,O K,0 P205 L.O.1]Total | Fe F3203 :E]ba 5|02 ALy
Percent of Whole Soi — =
0-43 Ap 3017 u.ué[24.36[21.05] 0.28 [1.26 [0.43[0.15[0.06 [0.TO | 13.76] 100.7] 7.6 [10.9
18-85 B2 33.56 5.16| 23.9722.20 0.33 [ 1.13 [0.35 [ 0.15 | 0.0k 0.61 [ 12.90(200.4 8.0 |12.9
85-130| €1 _ 8.3 |11.9
130-15%0 €2 7.8 [11.2
Extr. | Cati h.|
Beoth 6Ala | 6Bla Extractable bases 5810 | gy nc)i(;rify Ct;;gcei# N;;.Z:c QKS‘I_ sng:-:eﬁon PH
(:,:) Orgcl!l{h: Nitro] C/N | 6]N2a| 602a | 6P2a | 6Q20 of &HZa 5A1a extr. | afrt| SCT([ 5C3 | 8C1a [8CIe
carbon gen Ca MQ Na K boses INH 4OAC Sum So‘ 4G 1D NH,0A: H20 KCI
Pet. | Pet. Meq./100 g, Percent :5 [ li5
0-48 [1.27 0.124 10 [11.8 [10.9 | 1.1 | 0.5 |24.3 e2.2 - 109 7.1 [6.1
48.85 [0.43 |o0.072| 6 | 8.4 | 8.8 | 1.0 | 0.2 |18.b 18.0 - 102 7.0 |[5.8
85-130/9.20 0,061 3 8.0/[6.61] 131/ 0.1/[18.0 17.4 - 103 6.9 |5.9
130-150(/0.16 8.4 [ 9.1 1.k | 0.2 [19.0 17.3 - 110 7.0 [5.9
Sisiamﬂ‘%;rur:mgqg?le ??:é‘_e Atterberg limits Bulk density Porti- Water content | Extensibility
Depth [~ 54 53 Clay |ments - cle 01
(cm) R >2mm plosticlLiguidPlastic] /3 |Oven Field | ggp_ 3 | 15
(2.0.05)0.002) .002) gv":hc;loe limit | limit |index| ber | dry | moist sity bar | bor |COLEH COLE
~—Pct, of 2mm.—= soil g/¢cc Pet. of whole soil cm/ cem
ug:g? - 1.‘:-32 2.88 22.6 23.7
- 1. 2. 26.2 |21.0
85.130 - 1.43 2.33 24,2 120.8
130-150 - 1.39 [2.95 26,5 | 20.2

2/ 10.8 kg of organic carbon per square meter to a depth of 1 meter.
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HONOULIULI CLAY
S62Ha-7-4

Location: Island of Oahu, Honolulu County, Hawaii. Ewa Plantation Company, field 69,
690 m (2,300 feet) north of the intersection of Puuloa Road and Highway 764,

30 m (100 feet) west of irrigation canal. Date of sampling: 1962.

Description by: Elmer Hill. Collectors: Elmer Hill,

Clagsification: Typic Chromustert, fine, kaolinitic, isohyperthemmic.

Vegetation: Irrigated sugarcane. Climate: Average annual precipitation is 38 to 75 cm
(15-30 inches), occurring mainly between November and April. The mean annual
temperature is 23,3° C (749 F)6 the mean January temperature 21.1° C (70° F), and
the mean July temperature 25.6° C (78° F). Parent materisl: Fine-textured alluvium
derived from basic igneous rocks. Topography: Nearly level coastal plain.
Elevation: 11.4 m (38 feet). Drainage: Moderately well drained; moderately slow
permeability; slow runoff. Soil moisture: Moist.

Remarks: This soil is irrigated periodically during the year and never allowed to dry
out, which results in less churning. Textures are apparent field textures. Paired
sample numbers are 562Ha-7-3 and S62Ha-7-5.

HORIZON DESCRIPTION

Ap 0 to 48 cm (0-19 inches), dark reddish brown (5YR 3/2) clay, dark reddish
LSL No. brown (5YR 3/3) dry; moderate fine and medium granular structure; some mixing
17283 with lower horizon which has moderate fine and medium subangular blocky

structure; hard, firm, very sticky, very plastic; common fine interstitial
pores; many roots; few shiny specks (magnetite); some black carbon specks;
few light~colored sand grains; strong reaction with hydrogen peroxide;
clear smooth boundary.

B2 4B to 85 cm (19-34 inches), dark reddish brown (5YR 3/2) clay, dark reddish
LSL No, brown (5YR 3/3) dry; moderate medium and fine subangular blocky structure;
17284 hard, friable, very sticky, very plastic; common fine and medium roots;

common fine and medium tubular pores; few shiny specks (magnetite) few
manganese concretions; few light-colored sand grains; few weak pressure
faces; few wormcasts; strong reaction with hydrogen peroxide; abrupt smooth

boundary.
cl 85 to 130 cm (34-52 inches), dark reddish brown (5YR 3/2) clay; dark reddish
LSL No. brown (5YR 3/3) dry; weak medium and coarse subangular blocky structure;
17285 hard, friable, very sticky, very plastic; common fine roots; common fine and

medium tubular pores; few manganese concretions; common weak alickensides
oriented at 20 to 50 degrees with the surface; few light-colored sand grains;
few shiny specks (magnetite) few weak vertical pressure faces; few dark )
stains in pores and between peds (manganese); strong reaction with hydrogen
peroxide; gradual smooth boundary.

c2 130 to 150 cm (52-60 inches), dark reddish brown (5YR 3/2) clay, dark
LSL No, reddish brown (5YR 3/3) dry; weak medium and coarse subangular blocky
17286 structure; hard, friable, very sticky, very plastic; few roots; common fine

and medium tubular pores; few light-colored sand grains; few shiny specks
(magnetite); many strong slickensides oriented at 20 to 35 degrees with the
surface; weak vertical pressure faces; few manganese concretions; strong
reaction with hydrogen peroxide.

IIR 150 em (60 inches), coral rock, porous.
Not
sampled



U.S. DEPARTMENT OF AGH QUL TURL

SOIL FAMILY —Typic Chrosustert, fine, kastinigic, isahyperthawgin $OIL CONBERVATION SERVICE
SOIL SERIES _Homoulduld elay  SOIL Nos, _858Ha-T7-5 LOCATION Honolulu County, Hawaii

Lineoln Lab Nos. 17287 - 17291

‘Mineralogical Analysis
Aont “ Amor<| Amor-| Mag- Veol-
Depth Allow [Mont Kaow (651 b~ Boahm| Goath h 1 Ana= °
Horl mortl=| Mieas| lIn- phous [phous (netite | Ana tzl canic|Feld=]| Oli« [Pyrox< Py=
(em)  |TEON |phane 1o vag e | M0 | Mo | ite S0 A, Oy ofc, | e Guar Slass | w0ar | vine | ‘ene | rite
- Percent of Whole Soll
0.38 |Ap
38-65 |B2
| 65490 |c3 _
90-120|C2
120-170|C3
Total Chemlcal Analysis Eﬂ;“hggl gﬁ;‘?; 0.5N‘u:‘?H
Depth a
CaCO
(cm) $i0,y | TIO, A'2°3[F°2°3 MnO, MgO | CaO Nazo K,0 P05 L. 0.1, Totol | Fe F.203 3| SO, | A0,
by Parcent of Whole Soi - — -
0-38 |ap 35.23 0.23 | 0.04| 0.3% [12.35 BOR. T 7.5 [10.7
38.65 (B2 33, 0.22 | 0.03( 0.25(12,17 f00.0|7.7 [11.0 | -
65.90 1¢) 35,36 0.23 | 0. 0.33]12, 97,9 |11.3)] - |
90-120[c2 32,63 0.31 | 0.0k | 0.63[11.5. H[7.6 [10.5 [tr.
120-170(C3 32.77 ©.35 | 0.04| 0.62]11.35 N00.2| 7.7 [11.0 |tr.
4Ala | 6Bla Extractable boses 5810 | Sum locidih - cope ?’r‘y"“”z;;_’:‘ fﬁlr _ug:&&n s
Depth | 5C1 ] 5C3|8Ce [8C1c
6N2a| 8020 | 6P2¢ | 6Q20| of 5A1a oxtr. [ Af a
(em) 2?'_:::: N'::o- N Ca | Mg | Na K | bases 6H2o NH, OAc Sum 504 6G 1D [NH0Ae H2° K<l
Pet. g:t. = Meagq./100 g.- *= Percent . 1:5 | 1:5
0-38 0.7 | 0.073] 30 [12.2 [12.5 | 1.k | 0.5 |26.6 Z7.0 0.2 55 T.1 [3.8
38-65 [0.21 [0.039] 5 |12.5 [11.5 | 1.9 | 0.1 |26.0 2k,9 0.6 104 1.5 [6.2
 65-90 l0.20 Jo.029l 7 [37.0 |13.3[ 2.1 0.1 [3%0.5 25.5 0.} 120 8.0 [7.0
90-120/0.08 17.4 (10.9 | 2.3 | 0.1 |30.7 25.3 0.5 121 8.2 |[7.5
1.20.170]|0.02 18.1 [11.2 | 2.4 | 0.1 [31.8 2.6 0.5 129 8.2 |71.2
Siéieuil:'s;ru&imﬁ;qg?h (;'?:g“_’ Atterberg limits Bulk density Parlfi- Water content | Extensibility
Depth |™Sand [ Silt | Clay |mgnts Ov cle 401
0.5~ >2mm plastic|LiquidPlostic| 1/3 |Oven Fleld | 4o va | s
(cm) (2_0.05)\0‘0022 <.002) ’fﬁée limit |?':“ index| bor | dry |moist sity bar | bor |COLEA COLE
~—Pct, of 2mm.—= soil [ Pet. of whole soil | em/cm
0-38 - 1.3112.93
38.65 - 1.k9 [2.98
£5.90 - l.zg 2,99
90124 - 1.48 [3.00
120-17( - 2,98

s/ 5. kg of orgsnie earbonm per square meter to a depth of 1 meter,
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HONOULIULI CLAY
862Ha~7 5

Location: Island of Oahu, Honolulu County, Hawaii. Ewa Sugar Plantation, field number
53, 36 m (120 feet) north of Ewa School. Date of sampling: 1962,

Description by: Elmer Hill. Collectors: Elmer Hill.

Classification: Typic Chromustert, fine, kaolinitie, isohyperthemmic.

Vegetation: Irrigated sugarcane. Climate: Average annual precipitation is 38 to 75 cm
(15-30 inches). The mean annual temperature is 23.3% ¢ (74° F), the mean January
temperature 21,1° ¢ (70° F), and the mean July temperature 25.6° C (78° F). Parent
material: Fine-textured alluvium derived from basic igneous rocks. Topography:
Nearly level coastal plain., Elevation: 13.5 m (45 feet). Drainage: Moderately well
drained; moderately slow permeability; slow runoff, Soll moisture: Moist,.

Remarks: This soil is irrigated periodically during the year and never allowed to dry
out, which results in less churning. Textures are apparent field textures. Paired
sample numbers S62Ha-7-3 and 562Ha~7-4,

HORIZON DESCRIPTION

Ap 0 to 38 cm (0-15 inches), dark reddish brown (5YR 3/2) moist and dry clay;
LSL No. moderate medium and fine granular structure; hard, firm, very sticky, very
17287 plastic; common fine roots; common fine pores; few black specks; few shiny

specks; few light colored sand grains; few black concretions that effervesce
with hydrogen peroxide; moderate effervescence with hydrogen peroaide;
neutral (pH 6.9); clear smooth boundary.

B2 38 to 65 cm (15-26 inches), dark reddish brown (5YR 3/2) clay, dark reddish
LSL No. brown (5YR 3/3) dry; moderate coarse subangular blocky structure; common
17288 slickensides; hard, friable, very sticky, very plastic; common fine roots;

many fine and medium tubular pores; few light colored sand grains; few shiny
specks; common black concretions, few black stains that effervesce with
hydrogen peroxide in pores and between peds; moderate effervescence with
hydrogen peroxide; neutral (pH 6.9); clear smooth boundary.

cl 65 to 90 cm (26-36 inches), dark reddish brown (5YR 3/2) clay, dark reddish
LSL No. brown (5YR 3/3) dry; weak medium and coarse subangular blocky structure;
17289 many moderate slickensides; hard, friable, very sticky, very plastic; common

roots; common fine and medium tubular pores; few light colored sand grains;

few shiny specks; common black concretions; few black stains that effervesce
with hydrogen peroxide in pores and between peds; strong effervescence with

hydrogen peroxide; neutral (pH 7.1); abrupt smooth boundary.

c2 90 to 120 em (36-48 inches), dark reddish brown (5YR 3/3) dry; moderate fine
LSL No. and medium subangular blocky structure; many strong slickensides; hard,
17290 friable, very sticky, very plastic; many fine roots; common fine and medium

tubular pores; few light colored sand grains; few shiny specks; common black
concretions that effervesce with hydrogen peroxide; neutral (pH 7.3); gradual
smooth boundary.

c3 120 to 170 em (48-68 inches), dark reddish brown (5YR 3/2) clay, dark reddish
LSL No, brown (5YR 3/3) dry; moderate medium and fine subangular blocky structure;
17291 many strong deeply grooved slickensides; hard, friable, very sticky, very

plastic; few fine roots between black concretions that effervesce with
hydrogen peroxide; strong effervescence with hydrogen peroxide; mildly
alkaline (pH 7.6).



U.5, DEPARTMENT OF AGRICLLTURE

SOIL FAMILY _Typic Chromustert, very fine, kaslinitic, isothermic SOIL CONSERVATION SERVICE
SOIL SERIES ___ Waihuna clay SOIL Nos. S62Ha.3-1 LOCATION Maul County, Hawaii

Lincoln Lab Nos. 17h2lk - 17h29

Mineralogical Analysis
_ Mont- Kao- |eso Amor-| Amor-| Mag- Vol-
[i::‘t)h Horizon Ad:’?‘e moril-{ Micas| lin- G;?bs Bo.e'hm- G_or:rh' phous |phous |netite | Ana- Cuartz] canic | Feld-| Qli- [Pyrox-| Py-
p lonited ites e | e |1 $i0, [A1yOg| e, | o5 gloss | sPar | vine | ‘ene | rite
e Percent of Whole Soil
0-10 | Apl 1 |45 2 i5 15 5 ix o
10-43 | Ap2 1 45 2 15 15 5 1Xx
4358 | B21 1 45 3 15 15 ] 1X
53-95 B 1 40 3 15 15 5
93-139 B23 1 50 2 15 15 ]
135-163 B2k 1 |50 1 15 15 s
. E tabl b= |0.5N
et Total Chemical Analysis Extroctable ggés,e 0.5N NaOH
[_{
. CaC0.| g;
(em) 510, T|O2 A|203 Fe203 MO, MgQ Cf*:O Na,O KZO P205 L.O.1]Total | Fe Fe203 Q_Elha SuO2 A|203
— — Percent of Whole Soi -
0-10 [ ARl 3048 441]2645[22.9|0 483 |0,86(0,88[0.14[0.0%5]/0.20]|14.2[101.5| 9-1([13.0
10-43 |Ap2 30.7| 401(25:9(22.9 (0487|0471 (1.04]|0.15(0.04|0.26(15,0 [201.7| 9.1 (13,0
43-58 |B21 31.0| 4.0(24.3]2443)|1,29]|0.9%]1.29/0,13/0.04[/0.24/13,4 [100.9] 94 |13.4
58-93 |B22  |30+9] 3+9 2543 [2443 [0408 (0492 |1.26(0.09(0.06[0.24|12.8 [100.8] 9= 7T |13 9
93-135| B23  |32.%| 3.9(24.8[23.9(|0.67(0.89 (0,90 (0.08|0.03 [0.20(|12.9 [100.8| ?+9 [14.2
=164 B2k 3243 | 44212543 |2449(0.45[0.71(0s53]|0.06(0.040.18[12.3 [1o1.0{ 95 (}3,6 2.18/11 .08
Extr, | Cation exch }
. 6Ala | 6Bla Extractable bases 5Bla | g,m uﬁ?di c::a'pgcixfy 7"21,“'::5 :g'l, 558:::;'5‘83 o 32? i
e | Ni 6N2a| 6020 | 6P2a | 6Q2a[ of 5A1a axtr. [AfF a ¢
(em) omwr:::_‘c N':O- /N Ca | Mg Na K | bases 6H2a INH,0Ac| Sum SO4 &G 1D|NH40he HZO KCl
Pet. ?_:L Meqg./100 g. Percent 1:5 [ 1:5
0-10 1.11(0.13| 9 8.9 3.7 | 0.2 | 0.6 |13.k 20.0 1.6 0.2 67 5.0 4.0
10-43 | 1.51|0.17| 9 (6.4 | 2.4 | 0.1 ]| 0.5 9.4 22,8 1.9 1.9 | W k.5 | 3.6
43.58 | 0.40(0.08] 5 (9.5 |4.9 (0.2 1.3 ]15.9 20.4 1.2 0.1 () 5.9 (5.0
58-93 | 0.29 8.3 [7.6 ] 0.4 | 1.0 [17.3 19.8 1.7 [t=: 7 6.0 5.l
93-135| O.ie 3.6 | 7.8 | 0.5 o.a 12.2 18.0 3.7 1.4 | 68 5.7 | 3.6
135-163] 0,22 5.3 | 8.6 [0.5]0.k |14.8 19.4 4.6 |0.6 | 76 4.8 | 3.7
Snszﬂgﬁrua:mpqﬁl‘cla %?:;‘_’ Atterberg limits Bulk density |Parti~| Water content | Extensibility
Depth |~ Sand Clay | ments - cle D1
{em) an (5)”5'_ > >2”'"'f Plostic|Liquid[Plastic m F'e,ld den— 1/3 15
(2-0.05){0.002)|.002) I:ﬁ:o? Timit | lienit | index bar | dry |moist sity bar [COLEf| COLE
~—Pct. of 2mm.—= soil g9/cc Pct. of whole soil cm/ cm
0-10 - 115 1.4k 2.92 | 3h.3 [3+.3 | 26.6 0.078
10-43 - 1.19 | 1.k6 2,89 | 36.0 [35.6 | 28.9 0.071
%358 - 1.98 | 1.h§ 2.96 | 33,7 [35.5 | 29.% 0.045
58.93 - 1.23 | 1.h2 2.97 | 3.3 [36.5 | 30.8 0.0k9
93-135 - 1,18 | 1.3 2.98 | 36.5 [36.9 | 31.k 0.043
135-16 - 1. 1.hS 2.98 | 33.9 [35.5 | 30.2 0.042

a/ 9.b kg of organic carbon per square meter te & depth of 1 meter.



Location:

199
WAIHUNA CLAY
$562Ha-3-1

Island of Lanai, Mauil County, Hawaii. Approximately 270 m (900 feet) west

northwest of power plant which is on the southern edge of Lanail City. Field 5311-12,
Date of sampling: 1962,

Description by: 5. Nakamura and R. C. Malmgren. Collectors: S. Nakamura and
R. C. Malmgren.
Classification: Typic Chromustert, very fine, kaolinitic, isothermic.

Vegetation:

Pineapple. Climate: Average annual precipitation is 75 to 88 cm (30-35

inches), most of which occurs from November to April. The mean annual temperature
is 20.6° ¢ (69° F), the mean January temperature 19.4° C (67° F), and the mean July
temperature 22.2° ¢ (72° F). Parent material: Fine-textured alluvium. Topography:
Nearly level alluvial land. Elevation: 450 m (1,500 feet). Dralnage: Well to
moderately well drained; moderately slow permeability; medium runoff. Soil moisture:

Moist.
Remarks:

Textures are apparent field textures. Colors are for moist soil., Paired

sample number S62Ha~3-2,

HORIZON

Apl
LSL No.
17424

Ap2
LSL No,
17425

B21
LSL No.
17426

B22
LSL No.
17427

B23
LSL No.
17428

B24
LSL No.
17429

DESCRIPTION

0 to 10 em (0-4 inches), dark brown (7.5YR 3/3) clay; moderate very fine and
fine granular structure; very hard, friable, very sticky, and very plastic;
common plant remains that have been plowed under; many interstitial pores;
violent effervescence with hydrogen peroxide; clear smooth boundary.

10 to 43 cm (4-17 inches), dark brown (7.5YR 3/3) clay; structureless
(massive); very hard, slightly friable, very sticky, and very plastic;
common plant remains that have been plowed under; common pores; violent
effervescence with hydrogen peroxide; common variegated sand grains can be
seen under hand lens; clear smooth boundary,

43 to 58 cm (17-23 inches), dark brown (7.5YR 3/3) clay; weak and moderate
very fine subangular blocky structure; friable, very sticky, and very plastic;
few roots; common pores; many variegated sand grains can be seen under hand
lens; violent effervescence with hydrogen peroxide; clear wavy boundary.

58 to 93 em (23-37 inches), dark brown (7.5YR 3/2) clay; moderate very fine
and fine subangular blocky structure; friable, very sticky, and very plastic;
no roots; many very fine and fine tubular pores; many manganese stains and
concretions; common thin patchy glaze; crushed color has slightly higher
chroma; many variegated sand grains; occasional highly weathered pebbles;
strong effervescence with hydrogen peroxide; gradual wavy boundary.

93 to 135 em (37-54 inches), dark brown (7.5YR 3/2) silty clay; weak medium
prismatic breaking into strong fine and medium subangular blocky structure;
friable, very sticky, and very plastic; no roots; many very fine tubular
pores; many variegated sand grains can be seen under the hand lens: few highly
weathered pebbles; many manganese stains and concretions; manganese stains

are mainly on cleavage planes; common thin patchy glaze; few pressure cutans;
slight effervescence with hydrogen peroxide except on manganese stains and
concretions where it is violent; gradual wavy boundary,

135 to 163 cm (54-64 inches), dark brown (7.5YR 3/2) silty clay; strong medium
and coarse subangular blocky structure breaking into weak very fine and

fine subangular blocky structure; friable, very sticky, and very plastic; no
roots; common vety fine tubular pores; many variegated sand grains can be

seen under a hand lens; many manganese stains and concretions; continuous

thin glaze on ped surfaces; many. slickensides, occasional highly weathered
pebbles; slight effervescence with hydrogen peroxide except on manganese
stains and concretions where it is violent,



U.5. DEPARTMENT OF AGRICULTURE

SOIL FAMILY —_Typic Chromustert, very fine, kaclinitic, isothermic SOIL CONSERVATION SERVICE
SOIL SERIES Waihune clav SOIL Nos. S62He-3-2 LOCATION _Maui County, Hawaii

Lincoln Lab Nos. 1Th30 - 1TL36

[ “Mineralogical Analysis
_ [Mont~ Kao= i Amor-| Amor-[ Mag- Vol -
CEPI [Horizon e [moril-{ Micas | Tin- (Gibbs-|Boshar| Goeth ohous [phous [netite | Ana= [ qrpsl conic | Feld=| Oli- [Pyrox< Py-
PRane f| nites iteg | ite | te | ite Si0, ALOg| g, | 038 glass| SPar [ vine | ‘ene | rite
. - — Parcent of Whole Soil
0-15 |[ApL/Apg
15.30 |Ap3
| 30-is |Aph L
e
63-103
103-133/C2
133-163(C3
i . - - Exivactable |arb- [0.5N NaOH
Deoth . Total Chemical Analysis iroﬁuc 6Cl.eo mé;'e Solul:Ie
(em) $i0, | TiO, |A1,04[Fe,0MnO,| MgO | CaO|NayOf K,0 |PyO5 1. O 1./ Total | Fe Fezoaczl;? 510, | A0,
~ - Percent of Whole Soi r~
0-15 :913/1\:&2 ‘ g.a 14,0
15.30 [Ap . .
ag-ls:s Aph _ 9.2 ﬁg _
15.63 [AC 9.1 [13.0
63-103| €1 9.0 [12.9
ho3.133]C2 _ 8.9 12,7 |
133-163[¢3 9.1 [13.0
Extr. | Cat ch | c
Deoth éAla | 6Bla Extractoble bases 5Bla | Sum locidity cclxggcei)r(y ':':"OA 5:;1 i g?ou::ﬁon pH
(:r’:) Organic | Nitre-| C/N | 6N2a| 80Za | 6P20 | 6Q2a of | (Hoo| 5Ale extr. A+ 5C1 [ 5C3[8CIa [8Cle
carbon " Co | Mg | Na K | bases %M 0A| Sum 5O, |G 1D |Nraon H,O | KCI
Pet, | Pot, = Meg./100 g — Percent | 1:5 | 1:5
0-15 [1.36 [0.150 g |1.4]5.8 [0.2 10.9 [18.3 26.5 T0.8 [0.2 | 69 5.3 | B2
15.30 [1.03 (0.126| & |11.0|6.4 [0.2 | Q.8 [18.4 25,3 1.0 |0.2 [ 713 5.1 | 4.1
3005 11,57 lo.B0l ¢ 12.,516.6 (0.3 [3.h |22.8 28.5 0.8 |0.1 [ 8 5.4 | b.5
4563 [1.86 Jo.191| 10 [12.4 6.8 [0.3 [1.2 [20.7 33.8 0.6 [0.3 | 6L 5.5 5.0
63-103|0.66  [0.085 8 |11.9|6.7 | 0.3 |1.7 |20.6 26. 0.6 9 6.6 | 5.4
103-133/0,29 11,0/6.5 10.3 1.8 [19.6 21.2 1.0 g2 L 6.4 |5.5 |
133-163] 0.18 11.0 [ 7.1 | 0.3 | 1.9 | 20.3 22.1 1.1 (] 6.k [5.5
Depth Siﬁszw?;%rq("f’mggéx?'. Cf?:gr:_e Atterberg limits Bylk density Pc;rlt‘:- V:afer content | Extensibility
o S1 Cl ments 4D1
P e I >§""""'fPlusﬁc LiquidPlastic| /3 & Field d,n-_@ V3 | 15
(2-0.05){0. 002} [i<.002) evchéf'e Timit | limit | index| bar | dry |moist sity | olod bar | bar [COLEf| COLE
= —w soil . I g/¢cc Pet. of whole soil | em/cm
0-15 tr. 1.1k | 1.35 2,93 [ 33.3[3k.h [ 26.08] 0.058
15-30 tr. 1.19 | 1.h3 2,95 | 35.5(38,5 | 29.5 0.063
_30.45 ir 1.27 | 1.67 2.95 .0[35.3 ]| 29.1) _ _l0.073
2;-233 :r. 1.27 | 1.5% Zghh 33.2 g_s{g eagg 0.069
-, y o} . . .
103.1% _tr. 1,26 | 1.h7 2,96 ] 9.7|36.5 | 30.8 0,053
133-163 tr. 1.23 | 1.37 2.99 | 35.3[36.8 | 3.1 0.037

:/ 1h.5 kg of organic oarboa per squere meter to & depth of 1 meter.
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WAIHUNA CLAY
TPk

Island of Lanai , Maui County, Hawaii. From Lanal City Post Office proceed northweat .64 im

{0.% mile), turn left at edge of city and proceed southweat .81 km (0.5 mile). The site is aaross

(socuth) of the ditch about 15 m (50 feet) from the diteh in field 5311.12. Date of sampling: 1962.
Dencrﬂtion t 8. Nakamura and R. C. Malmgren. Collectors: 5. Nekamura mdm.—ﬁ%&

B8

lcation: Typie Chromustert, very fine, kaolinitic, isothermic.

Veﬁeﬁ?: on: Fresent vegetation is lantana (Lantana camara), natal redtop (Tricholaena repens), guinea-
grass (Panicum maximum), and cactus (Opuntia megacan + Climate: Average annual precipitation is

75 to

88 cm (30-35 ioches). The mean ann emperature is 20,6°C (69° F), the mean January tempar.

ature is 19.4°C (67" F), and the mean July temperature 22,2°C (72° F). Parent material; Fine.
texture alluvium. Tyn;mz: Nearly level alluvial land. Elevation: m (1, cet).
Drainage: Well to erately well drained; moderately slow pemn'ﬁ!ﬂty; medlum runoff except in
basin positions where ponding is common after heavy raims. Soil moiamture: Moist,

RemArks :

Textures are apparent field textures. No sample taken of 0-3 cm (O-1 inch)..combiped with

3-15 em (1-6 inches). Paired sample number S62Hs-3-1.

HORIZON

Apl
Ko sample
taken

Ap2
LSL No.
17430

Ap3
18L No.
17431

Aph
L3L No.
17432

1LSL No.
17433

cl
L3L No.
17434

cz2
151 No.
17435

C3
LSL No.
17436

DESCRIPTION

0-3 em (0.1 inch), very dark grayish brown (10YR 3/2) moist and dry clay; strong very fine
and fine granular gtructure; hard, friasble, very sticky and very plastic; violent efferves-
cence with hydrogen peroxide; strongly acid (pH 5.3); clear smooth boundary.

3-15 cm (1-6 inches), dark brown (1OYR 3/3) elay, dark yellowish brewn (1OYR 3/k) ary;
moderate very fine granuwlar structure; very hard, friable, very sticky and very plestic;
many interstitial pores; cracks up to 2.5 cm (1 inch) wide develop on drying; many
variegated sand grains can be seen under a hand lens; common plant remains that have been
Plowed under; violent effervescence with hydrogen peroxide; strongly acid (pH 5.3); clear
swooth boundary.

15 to 30 em (6-12 inches), dark brown (7.5YR 3/2) moist and dry clay; maasive; hard, frisble,
very sticky and very plastic; fev very fine tubular pores; cracks up to 2.5 em (1 inch)

wide develop on drying; many plant remalns that have been plowed under; many variegated

sand grains cen be seen under & hand lens; violent effervescence with hydrogen peroxide;
strongly acid (pH 5.1); clear smooth boundary.

30 to b5 em (12.18 inches), dark brown (10YR 3/3) clay, dark yellowish brown (10YR 3/k)
dry; weak very fine subanguler blocky structure; very hard, friable, very sticky and very
plastic; common pores; cracks up to 2.5 em (1 inch) develop on drying; coumon plant remains
that have been plowed under; many variegated sand grains can be seen under a hand lens;
occasional highly weathered pebbles; violent effervescence with hydrogen peroxide; strongly
acid (pH 5.4); clear smooth boundary.

L5 to 63 em (18-25 inches), dark brown (10YR 3/3) moist and dry clay; weak coarse prismatic
breaking to moderate very fine and fine subangular blocky structure; very hard, firm, very
sticky and very plastic; no roots; common pores; common pressure cutans, some ere weakly
grooved; few highly weathered pebbles; many variegated sand greins can be seen under & hand
lens; firm in place; violent effervescence with hydrogen peroxide; medium acid (pH 5.9);
gradusl wavy boundary.

63 to 103 em (25-41 inches), dark brown (7.5YR 3/2) moist and dry clay; strong very fine
subangular blocky structure; very hard, firm, very sticky and very plastic; no roots;

common pores; many variegated sand grains can be seen under a hand lens; few highly weathered
Pebbles; common pressure cutans; few slickensides; stroug effervescence with hydrogen
peroxide; neutral (pH 6.6); clear amooth boundary.

103 to 133 em (41-53 inches), dark brown (7.5YR 3/2) moist and dry clsy; moderate very fine
and fine subanguler blocky structure; very hard, firm, very sticky and very plastic; no
roots; many very fine tubular pores; many variegated sand grains can be seen under & hand
lens; common highly weathered pebbles; common pressure cutans; strong effervescence with
hydrogen peroxide; slightly acid (pH 6.4); gradual wavy boundary.

133 to 163 cm (53-65 inches), dark brown (7.5YR 3/2) moist and dry silty clay; moderate
very fine and fine subangular blocky structure; hard, firm, very sticky and very plastic;
no reots; many very fine and fine and few coarse tubular pores; common patchy pressure
cutans; common manganese stains; many variegated sand grains, more than above horizons;
comox(x highﬂ weathered pebbles; strong effervescence with hydrogen peroxide; slightly
acid (pH 6.4). .



SOIL FAMILY ___Typic Chromustert, very fine, montmorillonitic, lschyperthermic Rt R

SOILSERIES ___ Lualualefclay SOIL Nos._ 862la-7-1 LOCATION __Honolulu County, Hawaii
Lincoln Lab Nos. 17292 - 17297 _
Mineralogical Analysis
_ Mont- Kao= |t fesd Amor-| Amor-| Mag- Vol -
[}:'T)'.' Horizon A}!L:e moril-|Micas| lin= G;:)bs Boe':m- Goeti phous |phous [netite | Ana=q ouc:\ic Feld-| Oli- |Pyrox- Py-
a3 lonites ites el Ite 5i0, AL O5| gpe, | tose glass | sPar | vine | ene | rite
- Percent of Whole Soil
0.3 AL =
3-25 | A2
25,55 | AC _
95-T5 | C1
75-123| C2es
3 Ci3cn _

i : Extractable |Carb- [0,5N NaOH
Depth Total Chemical Analysis ir’:.);ac gcfgr oﬁége Solu!ﬁe
(cm) $i0, | TiO, |Al,04lFe,04 MnO,| MgO | CaO|[Na,O| K,O |P,0,[L.0.1Totol | Fe Fezos‘::ECIza sio, | AL,

ercent of Whole Soi -
0-3 | A1 [30.5% 1.50[ 1.57] 0.26] 0.07[ 0.50[11.63] 99.6] 7.3 | 10.k
3.25 | A12 31.7h 1.07| 1.72( 0.28| 0.08] 0.48|10.81 [100.3| 7.0 | 10.0
£5.95 | AC 33.9 1.57| 0.62| 0.29/ 0.05| 0,51/10,687 103.1| 7.5 | 10,7
55.75 | C1 33450 3.72] 0.34] 0.37] 0.06| 0.3610.54 100.3] 7.3 | 10.4
75-123| C2ca | 32,25 1,58| 2,56 0.hk4| o.04| 0.38|11.39| 99.k| 6.6 | 9.k
3 Cien | 31,52 6.57) 1.50| b,39] 0.49| 0.07| 0.29/11.56] 99.5]| 6.0 | 8.6
Exte, | Cati h | c
Deoth M!l/u &Bla Extractable bases 5Bla | gum ;lc’i‘d'}ty %‘;gg:;gf 7NH4°A :S: m'Bf_’:ﬁon pH
p +++| 5CT| 5C3|8C1a [8Cle
el Ni 6N2a | 602a | 6P2c | 6Q2a| of 5Ata extr. | Af
{em) (?:;gr;::‘c l:;:o- C/N | o Mg | No | K |bases| 2% .0ac| Sum SO, |6 1p| Mo H,O | KCI
Pet, | Pet, — Meq./100 g. —— +| Percent 1:5 | 1:5 |
0-3 [0.66 Jo.082] 8 17.1]15.2[ 0.8 [ 1.4 | 3.5 34,1 0.9 100+ 7.1 | 5.9
325 | 0.42 [0.060| 7 15,1 15.1| 1.3 | 0.b [ 31.9 ?.9 0.1 97 T.2 | Sebt
26.55 |0.51 [0.054k | L 18.6113.512.5 | 0.2 | 30.7 32.9 0.1 93 T.2 | 5.3 |
55-75 | 0.17 |0.0hk | & 16.0 [ 10.5( 3.9 [0.2 | 30.6 32.1 1.3 95 6.8 | 5.2
75-123( 0.17 73.1| 9.3| 7.2 |0.2 29.8 61.2 5.6 | 4.9
123 0.16 __l738]20.7[8.4 [0.3 30,6 63.7 5.8 |'5.0

Tes — T

s'ﬁ?ﬁggf&%ﬂ?&x‘ile Cﬁ?:grs_e Attarberg limits Bulk density |Parti-| Water content | Extensibility
Depth |"Sand | Silt [ Clay |ments T (S T cle ¥BIT D1
(em) " ((S)'|5'- v >2,’“""f Plastic|Liquid[Plastic an F"_H den-| 1/3 | /3 15

(20,0500 60002 PSt i Heanc| iauidFieste) bor | dry | motst | %o | ifa | bar | bor [cOLE] COLE

~—Pct. of 2mm.-—= soil ~g/¢cc Pet. of whole soil cm/ cm
0-3 tr. 1.29 [ 3.08 31.8 [22.0
3-25 - 1.38 | 3.06 30.0 |22,

25.55 - 1.52 | 3.07 28.h |20.7
55475 - 1.33] 1.95[1.56 | 3.06 [35.3 [27.8 |21.4 0,136
T5-123 - 154 | 3.12 28.4 |22.3
123 - 1.28| 1.86 2.11 |37.7 | 3.5 |25.3 0.133

5/ 3.7 kg of organic carbom par square mater to a dspth of 1 wetar.
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LUALUALEY CLAY
562Ha-7-1

Location: Island of Oahu, Homolulu County, Hawaii. Lualualei Naval Radio Station,
.1 km (.08 mile) west of entrance gate and southwest along reservation fence, 30 m
(100 feet) north toward steel radio towers. Date of sampling: 1962,

Description by: Elmer Hill. Collectors: Elmer Hill.

Classification: Typic Chromustert, very fine, montmorillonitic, ischyperthermic,

Vegetation: Kiawe (Prosopis chilensis), klu (Acacia farnesiana), lantana (Lantana
camara), and fingergrass (Chloris spp.). Climate: Average annual precipitation
is 38 to 75 cm (15-30 inches). The mean annual temperature is 23.92 ¢ (75° F),
the mean January temperature 21.7% ¢ (71° F), and the mean July temperature 25.6° C
(78° F). Parent material: Fine-textured alluvium from basic igneous rocks.
Topography: WNearly level coastal plain. Elevation: 16 m (55 feer). Drainage:
Tmperfectly drained; slow permeability; slow runoff. Soil moisture: Moist

Remarks: This soil was utilized for the production of irrigated sugarcane prior to
1943. Since that time the goveroment has used the area as a military installation
with a minor part used for truck crops and pasture. Textures are apparent field
textures. Paired sample number S62Ha-7-2.

HORIZON DESCRIPTION

All 0 to 3 cm (0-1 inch), very dark gray (lOYR 3/1) clay, very dark grayish
LSL No. brown (10YR 3/2) dry; strong fine and very fine granular structure; very
17292 hard, firm, very sticky, very plastic; many fine roots; few light-colored

sand grains; vertical cracks up to 5 cm (2% inches) wide; strong efferves-
cence with hydrogen peroxide; neutral (pH 7.1); abrupt smooth boundary.

Al2 3 to 25 em (1-10 inches), very dark gray (l1O0YR 3/1) clay, very dark grayish
LSL No. brown (lOYR 3/2) dry; moderate coarse prismatic structure breaking to
17293 moderate medium subangular blocky structure; very hard, firm, very sticky,

very plastic; many fine roots; many fine tubular pores; some organic litter
within the cracks; strong effervescence with hydrogen peroxide; neutral
(pH 7.2); gradual smooth boundary.

AC 25 to 55 em (10-22 inches), very dark grayish brown (10YR 3/2) clay, very
LSL No. dark grayish brown (10YR 3/2) dry; moderate coarse prismatic structure
17294 breaking to moderate medium subangular blocky structure; very hard, firm,

very sticky, very plastic; many fine roots; many fine tubular pores; common
slickensides; few black specks; few grains of coral sand; strong efferves-
cence with hydrogen peroxide; neutral (pH 7.2); clear smooth boundary.

cl 55 to 75 cm (22-30 inches), very dark grayish brown (10YR 3/2) clay, very
LSL No. dark grayish brown (10YR 3/2) dry; moderate medium and coarse subangular
17295 blocky structure; many weakly grooved slickensides; hard, firm, very sticky,

very plastic; common fine and medium roots mainly matted between cleavage
plains; few fine and very fine tubular pores; common black stains in pores
and in dendritic pattern on ped faces; few light=-colored sand grains; common
shiny specks; strong effervescence with hydrogen peroxide; neutral (pH 6.8);
gradual smooth boundary.

C2es 75 to 123 em (30-49 inches), very dark grayish brown (lOYR 3/2) clay, very
LSL No. dark grayish brown (10YR 3/2) dry; strong medium and coarse subangular blocky
17296 structure; many deeply grooved slickensides; hard, firm, very sticky, very

plastic; few fine roots matted between ped faces; few fine tubular pores;
many fine and medium gypsum crystals; common black stains in pores and on
peds; common shiny specks; few light-colored sand grains; strong efferves-
cence with hydrogen peroxide; medium acid (pH 5.6); abrupt smooth boundary.

C3cs 123 cm (49 inches), very dark grayish brown (LOYR 3/2) c¢lay, very dark
LSL No. grayish brown (10YR 3/2) dry; strong coarse subangular blocky structure;
17297 many deeply grooved slickensides; extremely hard, very firm, very sticky,

very plastic; few fine roots between peds; few fine tubular pores; common
medium and coarse gypsum crystals; few shiny specks; strong effervescence
with hydrogen peroxide; medium acid (pH 5.8).
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LUALUALET CLAY
§62Ha-7-2

Location: UIsland of Oahu, Honolulu County, Hawaii. Pit on Brazil Dairy Farm on
Mailiilii Road 396 m (1,320 feet) east of dairy barn and 30 m (100 feet) north of

road. Date of sampling; 1962.
Deacription by: Elmer HIfl. Collectors: Elmer Hill.

Classification: Typic Chromustert, very fine, montmorillonitic, isohyperthermic.

Vegetation: Fingergrass (Chloris spp.). Climate: Average annual precipitation is 38
to 75 cm (15-30 inches). The mean annual temperature 1s 23.9° C (75° F), the mean
January temperature 21.7° ¢ (71° F), and the mean July temperature 25.6° C (78° F).
Parent material: Fine-textured alluvium from basic igneous rocks, Topography:
Nearly level coastal plain. Elevation: 13.5 m (45 feet). Drainage: Imperfectly
drained; slow permeability; slow runmoff. Soil moisture: Moiast.

Remarks: This soil was utilized for the production of irrigated sugarcane prior to
1943, &ince that time the government has used the area as a military installation
with minor parts used for truck crops and pasture. Textures are apparent field
textures. Paired sample number 562Ha-7-1,

HORIZON DESCRIPTION

Apl 0 to 3 cm (0-1 inch), very dark grayish brown (10YR 3/2) clay, very dark
LSL No. gray (10YR 3/1) dry; moderate fine and very fine granular structure; hard,
17298 firm, very sticky, very plastic; common fine roots; many fine interstitial

pores; few light-colored sand grains; small amount of litter; prominent
cracks 5 to 75 mm (%-3 inches) wide; few black carbon specks; common shiny
specks (magnetite); few manganese concretions; strong reaction with hydrogen
peroxide; abrupt smooth boundary.

Ap2 3 to 38 cm (1-15 inches), dark grayish brown (10YR 3/2) clay, very dark gray
LSL No. (10YR 3/1) dry; moderate coarse prismatic breaking to moderate fine and
17299 medium subangular blocky structure; weak thick platy structure was observed

which has resulted from cultivation; hard, firm, very sticky, very plastic;
common fine roots; common fine tubular pores; few light-colored sand grains;
few small pleces of coral; some litter between cracks; few black carbon
specks; few shiny specks (magnetite); prominent vertical cracks 5 to 50 mm
(% to 2 inches) wide; common manganese concretions; strong reaction with
hydrogen peroxide; clear smooth boundary.

AC 38 to 60 cm (15-24 inches), dark grayish brown (10YR 3/2) clay, very dark
LSL No, gray (lOYR 3/1) dry; moderate medium and fine subangular blocky structure;
17300 hard, firm, very sticky, very plastic; common fine roots that occur between

the slickensides and are matted--also few fine inped roots; few fine tubular
porea; many strong slickensides oriented at 5 to 10 degrees with the surface
and weak vertical pressure faces; few light-colored sand grains; few black
carbon specks; common shiny specks (magnetite); few manganese concretions;
atrong reaction with hydrogen peroxide; clear smooth boundary,

c 60 to 80 cm (24-32 inches),. very dark grayish brewn (l10YR 3/2) clay, very
LSL No. dark grayish brown (lOYR 3/2) dry; moderate medium and coarse subangular
17301 blocky structure; hard, firm, very sticky, very plaastic; common fine roots

occur a8 a mat between the slickensides and few fine inped roots; common very
fine and fine tubular pores; prominent slickensides orlented at about 10
degrees with the surface and weak vertical pressure faces; few light and
dark-colored sand grains; few shiny specks (magnetite); few manganese con-
cretions; strong reaction with hydrogen peroxide; clear smooth boundary.

Clcs 80 to 95 cm (32-38 inches), very dark grayish brown (lOYR 3/2) silty clay,
LSL No. very dark grayish brown (10YR 3.2/2) dry; weak medium subangular blocky
17302 structure; hard, friable, sticky, very plastic; few fine roots; few fine

tubular pores; many moderate slickensides oriented at about 10 degrees;

weak vertical pressure faces; common gypsum crystals; manganese staining in
pores and batween ped faces; few shiny specks (magnetite); many light-
colored sand grains; few manganese concretions; strong reaction with hydrogen
peroxide; gradual smooth boundary.

. C2es 95 to 150 om (38-60 inches), very dark grayish brown (l10YR 3/2) clay, dark
LSL No. grayish brown (10YR 3.6/2) dry; moderate medium and fine subangular blecky
17303 structure; hard, firm, eticky, very plastic; few fine roots; common roots

matted between slickensides; many atrong daeply grooved alickensides
oriented &t “about 10 to 15 degrees with the surface; thick vertical pressure
faces; common black manganese stains on ped surfaces and within poras;
common large gypsum cryatals; common light-colored sand grains; common shiny
specks (magnetite); few manganese concretions; strong reaction with hydrogen
peroxide; gradual smooth boundary.
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APPENDIX

Chemfical Analyses

The samples collected before 1959 were analyzed by standard procedures for rock analyses (e.g., Hillebrand
and Lundell 1929). A few samples that contained large amounts of iron and manganese oxides were digested
in aqua regia prior to the carbonate fusion.

The samples were fused in sodium carbonate, and silica was determined gravimetrically by difference after
removal as tetrafluoride. The residue was dissolved in hydrochloric acid. In one aliquot, sesquioxides
were precipitated with ammonium chloride and ammonium hydroxide. In a second aliquot, iron plus titanium
was determined in the precipitate. Titanium was determined by cupferron. Iron was determined by differ-
ence, and aluminum by difference between sesquioxides and iron plus titanium. Manganese was determined
colorimetrically in a third aliquot.

Samples collected after 1959 were analyzed by Katsura's {1961) procedure. In this procedure the sample
was fused in sodium carbonate as before and silica determined by difference. The sesquioxides were de-
termined gravimetrically. Calcium and magnesium were determined in the leachate, calcium volumetrically
with permanganate, and magnesium gravimetrically as pyrophosphate. Another subsample was digested in
sulfuric and hydrofluoric acids. Titanium, iron, manganese, and phosphorus were determined colorimet-
rically using sulfuric acid and hydrogen peroxide for titanium, a-a bipirydyl for iron, and molybdovan-
adophosphoric acid for phosphorus (Kitson and Mellons 1944). Sodium and potassium were determined by
flame photometry.

Physical Analyses

The Hawaiian Sugar Planters' Association made water content, particle density, bulk density, and water
retention measurements on soi11 cores of most of the samples collected in 1962, 1963, and 1965, No methods
codes are given for these samples. Methods codes in the appropriate columns indicate that the analyses
were made instead by the SCS soil survey laboratories. Atterberg limits were determined by the SCS soil
mechanics laboratory at Portiand, Oregon.

a) Bulk density: The measurement was made from cores (45 mm diameter, 52 mm height).
Duplicate cores were removed from the face of the pit in 5 cm increments. The
average bulk density for each horizon was calculated from all cores removed from
the horizon.

b

~—

Water content: Samples were gently crushed and thoroughly mixed. Water retention

of undisturbed samples was determined at 15 bar pressure and at 1/3 bar pressure in

a pressure membrane apparatus. Equilibration tfme was extented as necessary, usually
10 to 14 days. Al1 determinations were made in triplicate.

~—

¢) Particle density: The measurement was made with a pycnometer (Blake 1965).

d

~—

Atterberg limits: The measurements were made by standard ASTM procedures (1970),
methods D423 and D424, Samples that were expected to change properties on drying
(see footnotes on data sheets) were not allowed to dry prior to analyses. These
samples were not passed through a 420 micron sieve.

Mineralogical Analyses

Mineralogical analyses on all samples collected in 1958 and 1961 were made by the SCS soil survey laboratory
at Beltsville, Maryland. The methods are identified by code and are described in detail in SSIR No. 1.
Mineralogical analyses on all samples collected after 1961 were made by the Department of Agronomy and Soil
Science of the University of Hawaii. In their data, qualitative and quantitative estimates are based on

a combination of instrumental methods, X-ray, DTA, and chemical methods, total analyses, dithionite citrate
extraction, and sodium hydroxide dissolution. These analyses were carried out on samples of whole soil.
Silica and alumina were extracted by 0.5 normal sodium hydroxide from deferrated samples free of organic
matter (Hashimoto and Jackson 1960). The samd and silt fractions were studied by X-ray diffraction and
petrographic analyses, and the clay fraction was studied by X-ray diffraction analysis, and for some soils,
by infrared analysis and electron microscopy. Except for amounts less than 3 percent, the figures have
been rounded to the nearest 5 percent and are considered to be accurate at that level. Certain conven-
tions have been adopted as follows:

a) Kaolinites: If hydrated halloysite was definitely identified by DTA, it is mentioned
in a footnote.

b) Micas or clay mica: A potassium-containin? 2:1 layer silicate 1s common in small
amounts in many of the soils. It is clearly a dioctahedral, randomly interstrati-
fied mica made up of muscovite and vermiculite layers. In estimating 1ts amount
the following formula was used:

Na 22Ky .20(515. 35811 65) (A13 53Fe 16M3_55) Opq(BH), (Juang 1965).
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¢) Allophane or amorphous material: The sofls were extracted with 0.5 normal sodium hydroxide.
Analysis of standard samples and cross-checking by various analytical techniques showed that
most of the silica and alumina came from kaolinite with some additional alumina from gibb-
site. A conversion factor (0.21 X percent of kaolinites) for silica extracted from kaolinites
was adopted, Alumina extracted from kaolinites was in the normal 2:1 molar ratio. If ex-
tracted silica and alumina remained after allocation to kaolinites, they were combined with
water into amorphous materials (A‘IGO 5105, 24 o%. The remainder was calculated as amorphous
s1}1ca or alumina. The actual val e2 of extrgc ed si1ica and alumina are shown in separate
columns,

d) Goethite: ATT extractable iron oxide has been assigned to goethite although X-ray evidence
shows traces of lepidocrocite in the most weathered soils.

e) Magnetite, etc.: The iron remaining after calculation of goethite was considered anhydrous
and was assigned to magnetite, maghemite, hematite, and 1lmenite (with an apﬁropriata
assignment of titanium oxide) without differentiation. If one or other of these minerals
occured in noteworthy amounts, 1t i$ noted in a footnote.

f) Anatase: A1) remaining titanium oxide was assigned to anatase, which was also identified by
X~-ray diffraction., Traces of rutile occurred in strongly weathered soils.

g) Other: Allocation conventions for other minerals are essentially those of Jackson (1956).
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