PP -rmay- 917
f’a’t\l" L0 (21
g

Taxonomy and
Management of Andisols

Proceedingsof the

SIXTH INTERNATIONAL
SOIL CLASSIFCATIOM
WORKSHOP

Chile and Ecuadcr 9to 20 January 1964

Part 3 : Tour-Guide for Ecuador

FIELD TRI- BACKGROUND
SITE AND PEDON DESCRIPTIONS

ANALYTICAL DATA

PREPARED BY:

SOIL MANAGEMENT SUPPORT SERV.CES, USDA SOIL CONSERVATION SERVICE

WASHINGTON, DC
SOCIEDAD ECUATORIANA DE LA CIENCIA DEL SUELO

2



Correct Citation:

F.H. Beinroth, W. Luzio L., F, Maldonado P,, and H. Eswaran., (i985).
Proceed ngs of the Sixth International Soil Classification Workshop,
Chile and Ecuador. Part III: Tourguide for Ecuador. Sociedad Chile
na de la Ciencia del Suelo, Santiago, Chile,

Copies of this publication may be obtained from:

Program Leader

Soil Management Support Services
USDA-Soil Conservation Service
P.0O. Box 2890

Washington, D.C, 20013

U.S.A.

Sociedad Chilena de la
Ciencia del Suelo
Pontificia Universidad
Catdlica de Chile
Facultad de Agronomia
Casilla 6177 - Santiago
CHILE



5 -

{

SOCIEDAD CHILENA
DE LA CIENCIA DEL SUELO

I ED

SOCIEDAD ECUATORIANA
DE LA CIENCIA DEL SUELO

UNIVERSIDAD
DE PUERTO RICO

SNIL MANAGEMENT SUPPORT SERVICES



CONTENTS Page
Preface 1
Workshop program 5
Introduction 15
General aspects 17
Physical aspects 21
Physical characteristics of the excursion route 39
Analytical methods 47
Literature cited 59
E. Maldonado, R. Maldonado and C. Zebrowski: The volcanic ash
soils of Ecuador 61
Pedon descriptions and analytical data 77
Ecuador N° 1 79
Ecuador N° 9 85
Ecuador N° 6 91
Ecuador N° 4 97
Ecuador N° 5 103
Ecuador N°12 109
Ecuador N°13 115
Appendix I : Supplemental analytical data and descriptions 121
Appendix II: Micromorphological descriptions, Dr. R. Honorato 153
Appendix III: Soil moisture and temperatures regimes 157
Appendix IV : Data sheet explanation 163
Appendix V : Supplemental data sheets 175



1

PPEFACE
6TH INTERNATIONAI SOIL CLASSIFICATION WORKSHOP
ECUADOR
Steering Committee:
F. H. Beinroth University of Puerto Rico, U.S.A. Chairman
R. W. Fenwick National Coordinator, SMSS, SCS, Washington, I.C.
DPr. W, Luzio L. University of Chile. Pres., Chilean Society of
Soil Science
Dr. F. Maldonado USAID, Quito, Ecuador, Pres., Fcuadorian Society
of Soill Science
Dr. M, Leamy ICOMAND, Chairman, New Zealand

Host Organizing Committee:

Ecuador Steering Committee
Dr. F. Maldonado, Chairman
G. del Posso M,
G. Yanchapoxi

Technical Commissicon
G. del Posso M., Chairman

C. Luzuriaga
C. Zebrowski

Crganizational Commission

G. Yanchapoxi, Chairman

I. Cordova

W. Garces

P. Toledo

USAID/Quito Fcuador
Soils Department of Fcuador

Soils Department of FEcuador

Scil Survey Department of Ecuador
(PRONAREG)
Soils Laboratery of Ecuador

ORSTOM Mission ir Fcuador

Soils Survey Department of Fcuador
(PRONAREG)

Soil Cornservatior Cepariment cof Ecuedor
(INTAP)

Soil Conservation Department of Fcuadcr
(PRONACOS)

Remote Sensing Department of Ecuador



Introduction

The Sixth (VI) Tnternational Scil Classification Workshop is one of &
series of workshops and training sctivities of the Soil Management Suppert
Services (SMSS). SMSS is a program of international technical assistance
in soil survey, soil classification and correlation, and use and manzgement
of soils, primarily in tropical and subtropical areas. The program is
funded by the U.S. Agency for International Develecpment (USATD), and is
carried out by the U.S. Dept. of Agriculture Soil Conservation Service

(USDA/SCS). The previous worksheps that have been held are:

Country Year International Commitree (ICOM)
I Brazil 1977 1COMLAC
IT Malaysia/Thailand 1978 JCOMTAC/TCOMG.
111 Syria/lLebanon 1980 1COMMOURT/1COMID
IV  Rwanda 1981 TCOMILAC/T1COMOX/ICOMMORT
V  Sudan 1982 1COMERT/T1COM1D/1COMMORT
VI cChile/Fcuador 1984 TCCMAND

These workshops are an intepral part of the activities of SMSS and provide
a medium for soi) scientists from all over the world Lo discuss the man-
dates of the Interrational Committees. These vomrittees are working te

refire Scil Taxonomy with respect to vee arnd applicarion in intertropical

areas and ac a means for agrotechnology transfer.

The VI International Soil Classification Workshop is crganized as a joint
endeavor of the Sociedad Chilera de la Ciencia del Suelo and the Sociedad
Fcuatoriane de la Ciencia del fuelo, both actinp in bhehalf of various
universities and vational irstitutions, the SMSS, the Univevsity of Puertc
Rico (UPR), and USATD. This cooperation and collaberative effort has been
the prime reazon for the success of our previcus worksheps. The present

workshop also promises to be most successful.



This tour guide 1s a compilation of some basic information on the history,
climate, soils, geology, vegetation, and agriculture in Fcuador. It has been
prepared and written by Mr. G. del Posso, Mr. C. Tuwzuriaga, Mr. C. Zebrowski,
and translated from Spanish to English by Dr. F. Maldonado. This contri-
bution is under the auspices of the Ecuadorian Soil Science Socilety. The
coils were described by T. D. Ccok of SMSS, SCS and G. del Posso and others
of the Soil Survey Department. The analyses of the soils were performed by
the University Laboratory in Ecuador and the National Soil Survey Laboratory
(NSSL) of the S$CS at Lincoln, Nebraska. This workshop and tour guide could
not have been accomplished without the assistance, contributicns and
cooperation of many people and organizations. Tc them we are most

grateful.

The assistance of the Director General and his staff of the National
Agrarian Regionalization Program (PRONAREG), and the National Institute for
Agricultural Research (TNIAP), and National Soil Conservation Program
(PRONACOS), and the National Council of Science and Technology (CONACYC) is
greatly appreciated. G. del Posso and F. Maldonado have also given of

their time and energy to make this workshop a success,

We would like to thank Dr. Steve Holzhey, Head, NSSlL, and his staff for
performing all the analyses in a timely manner. Special analyses were run
by Dr. John Kimble, Soil Chemist, SMSS, that are required for the proposed
orders of Andisols. He also efficiently coordinated and compiled the data
and informatien for the tour guides. We are grateful for his cooperation,
Thin sections and micromorphological descriptions were made by Prof.
Ricardo Honorato. His work and contributions are greatly appreciated. We
also express our gratitude to Dr. Koji Wada, Kyushu University, for X-ray

and mineralogical analysis.

We also appreciate the advice and suggestions from Dr. F. Colmet-Daage,

Dr. Mike l.eamy, Dr. A. Van Wambcke and Dr. K. Flach.



To make an internatinnal meeting like this successful, many Ecuadorean

colleagues and organizations have contributed untold hours of extra work

beyond their normal duties. We acknowledge their
This workshop, like the previous ones, is a molel
eration and achievement.  In this same spirit, we

productive discussion at this workshop to advance

assistance and support.
of international coop-
anticipate beneficial and

and improve Soil Taxonomy

and to exchange knowledge on soil classification and agrotechnology

transfer between scientists.

RICHARD W. FENWICK
National Coordinator

SMSS



SIXTH INTERNATIONAL SOIL CLASSIFICATION WORKSHOP
- Taxonomy and Management of Andisols
CHILE AND ECUADOR

9 to 20 January 1984

PROGRAM FOR ECUADOR

Saturday, 14 January 1984

Participants arrive at Quito airport; transfer to and
check~-in at Hotel Inter-Continental Quito

Free afternoon and evening in Quito; night in Quito

Free day or optional sightseeing in Quito; night in

Registration of Ecuadorian participants, Hotel Inter-

Venue: Pichincha Room, Hotel Inter-Continental Quito

1315

1500 Registration

Sunday, 15 January 1984
Quito

Monday, 16 January 1984

0800
Continental Quito
OPENING CEREMONY
Chairman: J. Delgado

0900

National anthem of Ecuador
Welcome -- F, Maldonado

Official inauguration -- H, Ortiz, Undersecretary of
Agriculture

Introductory remarks by: J. Goodwin, USAID/Quito
R.W. Arnold, SCS/SMSS
M.L. lLeamv. TCOMAND



Monday, 16 January 1984 (cont'd)

1000 Refreshments

Technical Session VII: RATIONALES FOR TAXONOMIC CRITERIA
FOR ANDISOLS: SUBORDERS

Chairman: R. Tavernier

Rapporteur: R. W. Fenwick

1030 S. W. Buol: Use of soil temperature regimes in Soil
Taxonomy
1100 A. Van Wambeke: Soil rlimatic regimes as criteria for

establishing sub-order of Andisols.

1120 S. Shoji: The case for recognizing a sub-order of non-
allophanic Andisols

1140 Discussion
1200 Lunch

Technical Session VIII: RATIONALES FOR TAXONOMIC CRITERIA
FOR ANDISOLS: GREAT GROUPS AND
SUBGROUPS

Chairman: S. W. Buol

Rapporteur: A, Alvarado

1330 M. Otawa; Criteria for great groups of Andisols
1400 F. Colmet-Daage: Criteria for subgroups of Andisols
1430 Discussion

1500 Refreshments

Technical Session IX: PROBLEMS OF ANDISOLS
Chairman: R. L. Parfitt
Rapporteur: V Neall

1530 J. M. Kimble and W. D. Nettleton: Analytical characterization
of Andisols

1550 T. D. Coii:: Field of identification and mapping of Andisols

1610 R. W. Arnold: Criteria for intergrades between Andisols and
other orders

1630 Discussion



Monday, 16 January 1984 (cont'd)

1700

1730

1800

1830

1845

Technical Session X: FIELD TRIP BACKGROUND
Chairman: C. 0. Scoppa

E. Maldonado -nd F. Maldonado: Distribution of volcanic
ash soils in Ecuador

G. Yanchapaxi and H., Serrano: The Machachi soil sequence

G. del Posso and C. Luzuriaga: The Santo Domingo soil
sequence

Announcements
Adjourn

Night in Quito

Tuesday, 17 January 1984

0730
0900

1030
iloo0

1215
1300
1345
1400

1530

1545

Field Trip I: QUITO-MAGHACHI-SANTO DOMINGO-QUITO

Dep. Hotel Inter-Continental Quito
Arr, Pedon ECU 0l

Discussion Leader: F. Maldonado
Rapporteur: A, Cortes
Refreshments

Dep. Pedon ECU 01
Arr. Pedon ECU 09

Discussion Leader: G. del Posso
Rapporteur: F, Maldonado

Dep. Pedon ECU 09

Arr, INIAP Experiment Station Santa Catalina for lunch
Dep. Cafeteria

Arr. Pedon ECU 06

Discussion Leader: W. Luzio
Rapporteur: M. Mendoza

Dep. Pedon ECU 06

Arr. auditorium of Santa Catalina station, refreshments



Tuesday, 17 January 1984 (cont'd)

Technical Session XI: EROSION, CONSERVATION AND MANAGEMENT OF
ANDISOLS

Chairman: . Maldonado

Rapporteur: W. Luzio

1600 G. de Noni and J. F. Nouvelot: Erosion and conservation of
volcanic ash soils in the highlands of Ecuador: A, case
study

1630 Discussion with INIAP staff about soil management

Review of pedons ECU 01, 09 and 06
1730 Dep. Santa Catalina station
1900 Arr, Quito

Night in Quito

Wednesday, 18 January 1984

Field trip V: QUITO-SANTO DOMINGO

0730 Dep. Hotel Inter-Continental Quito
0930 Arr. Pedon ECU 04

Discussion Leader: A. Alvarado
Rapporteur: C. 0. Scoppa
Refreshments

1045 Dep. Pedon ECU 04

1330 Arr. INIAP Experiment Station Santo Domingo for lunch
1430 Dep. Cafeteria

1445 Arr. Pedon ECU 05

Disucssion Leader: F. Colmet-Daage
Rapporteur: G. del Posso

1615 Dep. PedonECU 05

1630 Arr. meeting room of Santo Domingo station
Refreshments .
Discussion with INIAP staff about soil management
Review of pedons ECU 04 and 05

1730 Dep. Santo Domingo station

1900 Arr. Santo Domingo

Night in Santo Domingo, Hotel Zaracay



Thursday, 19 Jaavary 1984

Field Trip VI: SANTO DOMINGO-QUEVEDO-SANTO DOMINGO-QUITO

Dep. Hotel Zaracay

Discussion Leader: A. Cortes

Discussion Leader: A. Van Wambeke

Arr. INIAP Experiment Station Pichilingue for lunch
Discussion with INIAP staff about soil management
Review of pedons ECU 12 and 13 and field trips in Ecuador

Arr. Santo Domingo, refreshments

Night in Quito, Hotel Inter-Continental Quito

Technical Session XII: EVALUATION OF THE ANDISOL PROPOSAL
IN DIFFERENT ENVIRONMENTS

H. Tkawa: A critical evaluation of the placements of the
Andepts of Hawaii according to the proposed key for

F. N. Muchena: A critical evaluation of the placements of
the Andepts of Kenya according to the proposed key for

0730
0900 Arr, Pedon ECYJ 12
Rapporteur: <. Zebrowski
Refrashments
1015 Dep. Pedon ECU 12
1115 Arr. Pedon ECU 13
Rapporteur: A. Alvaradc
1230 Dep. Pedon ECU 13
1300
1400
1500 Dep. Pichilingue station
1630
1700 Dep. Santo Domingo
2000 Arr, Quito
Friday, 20 January 1984
Chairman: W. G: Sombroek
Rapporteur: J. M. Kimble
0800
Andisols
0830
Andisols
0500

0930

B, Clayden: A critical evaluation of the placements of the
Adnepts of New Zealand according to the proposed key for
Andisols.

Discussion
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Friday, 20 January 1984 (cont'd)

i000 -

1030

1230

1400

1530
1545
1600
1615
1630

1645

2000

Refreshments

Technical Session XIII: ICOMAND SUMMARY DISCUSSION
Chairman: M. L. Leamy
Rapporteur: B, Clayden

Discussion
Lunch
Technical Session XIV: RECOMMENDATIONS OF THE WORKSHOP

Chairman: F. H. Beinroth
Rapporteur: T. D. Cook

Discussion and adoption of commendations and recommendations

CLOSING SESSION
Chairman: R. Tavernier

The workshop in retrospect -- W. G. Sombroek
Workshop impact in Chile -- W. Luzio
Workshop impact in Ecuador -- F, Maldonado
Workshop impact on [COMAND -- M. L. Leamy
Vote of thanks -- A, Van Wambeke

Adjourn

Refreshments

Closing Dinner, Hotel Inter-Continental Quito

Saturday, 21 January 1984

Participants depart Quito

Optional pedologic or touristic programs
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TOUR GUIDE

SIXTH INTERNATIONAL SOIL CLASSIFICATION WORKSHOP
TAXONCMY AND MANAGEMENT OF ANDISOLS
CHILE AND ECUADOR

January 9-20, 1984

International Organization: USDA, Soil Conservation Service
National Coordination: Sociedad Ecuatoriana de la Ciencia del Suelo

Sponsors: Soil Conservation Service (SCS)
Agency for International Development (AID)
National Agrarian Regionalization Program (PRONAREG)
National Institute of Agricultural Research (INIAP)
National Council of Science and Technology (CONACYT)

Prepare by: Guillermo del Posso, Ing. Agr. M.S.*
Carlos Luzuriaga, Ing. Agr. M.S.*

Translated by: Fausto Maldonado, Ing. Agr. Ph. D.¥*

* Members of the Soils Department, PRONAREG
** Member of the Ecuadorian Soil Science Society
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INTRODUCTION

This tour guide has been prepared for the field tour in Ecuador for the Sixth
International Soil Classification Workshop which will be held in Chile and
Ecuador from January 9 to 20, 1984.

The tour will show the distribution and types of volcanic ash soils, starting
in the highland "Sierra" and going down to the tropical lowlands. These
Andisols are the result of the interaction of different tropical temperature
and moisture regime and vegetation on the volcanic ash of different ages.

This guide includes general information on the country, descriptions of
relevant physical aspects of the profiles and their surroundings, and the
morphological descriptions and analytical data for each pedon.

The guide was prepared by the Technical Committee, Mr. Guillermo del Posso,
Mr. Carlos Luzuriaga, and Mr. Claude Zebrowski and translated by Fausto
Maldonado, of the Ecuadorian Soil Science Society.

The iniormation in some chapters of this guide was taken and adapted from
World Atlas of Ecuador, published by Central Bank of Ecuador and "les editions
J. A"

The authors acknowledge the support and assistance received from the Director
and from Departments of the Ministry of Agriculture, National Agrarian
Regionalization Program (PRONAREG).

Finally, the Technical Commission received several suggestions and advice from
Dr. Hari Eswaran and Terry Cook of the Soil Management Support Services, Soil
Conservation Service, United States Department of Agriculture and Dr. Fred
Beinroth, University of Puerto Rico.
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1. GENERAL ASPECTS

1.1 History
A "Homo sapiens' of Asiatic origin lived in the country about
20,000 years ago; several stone tools found close to Quito prove his
existence.

Around 1470 A.D. the Incas conquered the area; both the oral
tradition and written documents testify the important role they played.

Tupac Yupanqui, his son Hupanqui, his son Huayna Capac and this
latter's children, Atahualpa, and Huascar, who kept a permanent antagonism had
a decisive role in the Inca empire history.

The Spanish conquest started in 1526 when, on September 21 in the
second of the three expeditions that left Panama for the southern countries,
Bartolome Ruiz discovered what is now Ecuadorian territory.

Sebastian de Benalcazar founded Quito, the present capital city of
Ecuador, on December 6, 1534. Other cities were founded later: Portoviejo
and Guayaquil, Loja and Cuenca.

On August 10, 1809, Quito declared independence from Spain although
the independence process was only complected in 1822. After a short period as
part of Gran Colombia, Ecuador was established as an independent republic in
1830.

1.2 Population
Ecuador has currently more than 8 million inhabitants according to
the last estimate of 1983; population dens_ty 1is about 32 persons/km?;
64.7 percent of them live in the coastal region, 56.6 percent in the highlands
(Sierra) and only 2.1 percent in the Amazoniann region.

The Interandean Valley, a series of basins support a rural population
mostly in scattered houses. Population density frequently exceeds 100 inhabitants/km2.
This high population density is the consequence of historical and geographic
phenomena. On the slopes of the Andean Cordilleras, inhabited sites go up to
3,500 m above sea level, the very top level of crops, although some local
variations exist due to microclimates.

In the Coastal area, the population distribution is related to the
regional agricultural development while in the Amazor.iann region, population is
localized close to the rivers. Colonization in recent years has developed at
the Cordilleras' foothills and along the roads leading to oil exploiting
areas.

The Galapagos Islands have about 6,000 inhabitants or less than
1/km? only four of the islands are inhabited. The remaining make up part of
the world known natural reszrve.

Like other andean countries, Ecuador has a high percentage of native
Indian's mainly in the highlands; their best known language is quichua. Native
tribes also live in the Amazonian region, although since oil exploitation,
a strong colonization current has developed with pecple from the highlands
moving into this area.
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The Costal Plain shows a great population diversity including
indigenous, black, asiatic, and white people of Spanish origin.

1.3 Political Division and Government (Figure 1)

Ecuador is administratively divided into 20 Provinces. Five in the
Coast, ten in the Sierra, four in the Amazonian Plain, and the Galapagos
Islands. The Provinces are divided in "cantones™ (126), these into "rural"
(720) or "urban" (227) "parroquias." This division is the result of a
centenary evolution in function of the different stages of space occupation.
The Provinces cover areas of different dimension, depending on populated or
partly populated areas, or if they have a recent or older development.

Government

According to t!e Constitution of January 15, 1979, Ecuador is a
democratic republic with a President elected by the people on an absolute
majority basis. The Vice President, elected with the President, is the Head
of the National Development Council, institution in charge of preparing the
development plans for the country. The National Chamber of Representatives is
the legislative power. The Judicial Power is formed by the High Provincial
Courts and the Supreme Court as the top judicial authority based in Quito.

Figure 1.

ECUADORIAN ..

PROVINCES
°>>; 3Canar
O 7 4 Chimborazo
) A Scotopaxt
6El Oro

9 Guayas
! 10 tmbabura
16 , 11 Loja
’ 12Los Rios

/ I3 Manabi
/
# 4 - 14 Morong Santiago
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15 Napo

16 Pastaza

I7 Pichincha
18 Tungurahug

" 3 \\ 7 Esmeraldas
a \ 8Galépagos

I9 Zomora Chinchipe
20 Carchi
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President
The President of Ecuador is Dr. Osvaldo Hurtado, who assumed the
power on May 24, 1981. Ecuador will have new elections in January 1984.

1.4 Economic Overview
Ecuador is a small developing country whose economy has been
traditionally based on agriculture. About half of its population obtain their
main income from agriculture, livestock rearing, or by exploiting other
renewable resources--forests and fisheries.

The Andes range, here divides into two main branches, with a high
valley in the middle. This produces a wide variety of climates and the
geologic configuration adds to facilitate the production of tropical crops
(banana, cacao, coffee, cotton, sugar cane, rice, etc.) as well as temperate
climate crops and tropical crops of the highlands like potatoes, maize, etc.

Although improved technology has reached several production areas,
traditional agricultural techniques are still being used in many areas. In
these areas, poor or at least lower than average yields are obtained. The
introduction of improved technology has resulted in labor underemployment and,
as a consequence rural to urban migration, with all the associated problems.

Economic development has been based, during the last decade, mainly
on oil production from the Amazonian region. This led to continuing development
when many other countries were suffering economic problems. The GNP constantly
increased, there was a solid international monetary reserve, a reduced inflation
rate (10 to 15 percent), and a stable morey value. This led to large invest-
ments in the infrastructure, to the introduction of heavy subsidies to some
imported products like wheat, and to the establishment of political prices.
Agricultural production has not received the necessary support from the govern~
ment and, at the beginning of the ecighties, the reduction in oil production
and its prices have led to the same economic situation found in most of the
developing countries.

Nevertheless, Ecuador has a great potential in its natural renewable
resources which are a source of new income, like the shrimp production
industry which now represents the second largest export product.

1.5 COMMUNICATIONS (Figure 2)
Roads: A total of 50,000 km of roads make up the road infrastructure
of which 8,000 km are paved (asphalt), 14,000 km are other permanent roads,
and 18,000 are only for seasonal use.

Railways: Two railways exist--one going from Guayaquil to Riobamba,
Quito, Ibarra, and San Lorenzo; and the other joining Riobamba to Cuenca.

Maritime Transportation: This is very important because about
95 percent of the export and import products are carried by ship. Ecuador has
a national company for common freight (TRANSNAVE) and another for oil derivatives
transportation (FLOPEC).

Air Transportation: There are two international airports and 42
small airports or airstrips. Ecuador has an intcrnational airline, Ecuatoriana
de Aviacion, serving the Western South American counties, Panama, and the
United States of America. Other small airlines serve the internal needs of
the country.
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Telecommunications: Both phone and telex services permit good
communication within the country and with the rest of the world.

2. PHYSICAL ASPECTS

2.1 Physiography: Geographical Setting and Relief Geographical Setting.

Ecuador covers an area
of 275,032 km? and is located on
the Western coast of South America
(Figure 3). It is bounded on the

north and northeast by Columbia,
Figure 3.

on the east and south by Peru, and
on the west by the Pacific Ocean.
Its population, geography, history,

and development make up part of

that greal geographic Region of

the Andes Range, which goes along
Islonds

the western side of the continent,

here between the Pacific Ocean Ocean

and the Amazonian Plain. Also

belonging to Ecuador, the Galapagos
0 300 Km.

Islands located about 1,000 km Andes mountain range

L

from the «contine' cal seashore.
The scientific value of these
islands has been known for a
longtime and has led to the

recognition of the islands as a

Humankind Heritage.
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The name of Ecuador has its origin in the equator which crosses the
country about 30 km north of Quito.

Relief

The major relief is the Andes Range which divides the country into
three natural regions: The Coastal Plain (the Costa), the Andean mountain
ranges, the Interandean Valley (the Sierra), and the Eastern plains which
belong to the Amazon Basin (the Orients of Amazonian in Region). (Figures 4
and 5)

Figure 4.
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The Sierra

The Andes Range form a mountainous barrier 100 to 120 km wide with
external slopes of more than 4,000 m in two dominant directions: NE-SW on the
north from Quito and south of Alausi and N-S in the middle. From the Colombian
border in the north to the town of Alsusi in the south, there are two parallel
ranges (West and East Cordillers) with altitudes between 4,000-4,500 m and
cool or cold climates; several snow peaks stand out of these cordilleras, the
highest being Chimborazo Mt. at about 6,300 m.

The central part of the Sierra is about 50 km wide and has a series
of intermountainous valleys separated by minor transverse chains called
"nudos,'" which with the main chains form an association similar to a ladder.
The valleys are flat or rolling, and they range in altitude from 1,600 to
3,000 m. The whole area is covered by volcanic ash.
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South from Alausi to the town of Zaruma, there are no high volcanoes
and the mountains' altitude range from 3,600 to 4,700 m. Further south to the
Peruvian border, the mountains are not higher than 3,500 m and no volcanic ash
covers them.

The Costa

The Costa is the area west of the Western Andes Range from 600 m to
sea level. It is widest in the area of Guayaquil (180 km) and is about 100 km
in the south.

To the west and close to the ocean, there is a small range which
goes from Esmeraldas southward to Portoviejo and Jipijapa and to the east of
Guayaquil.

Between the Andes and the Coastal Range, there is a large plain
about 80 km wide, slightly dissected to the north, close to Santo Domingo
(600 m) and gently sloping to the south These alluvial plains and valleys
are drained by large rivers. The seashore shows different landscapes; straight
line beaches are found as well as cliffs and small bays and mangrove stands.

Amazonian Region or Oriente

Occupying almost 50 percent of the country, the Amazonian region is
located to the east of the Cordillera Oriental and belongs to the Amazon
Basin. Average altitudes are 500 m or less and the topography is formed by
level plateaus which are usually dissected by rivers. The regicn is still
mostly under forest and has a humid tropical climate.

The Galapagos Islands

This insular area of volcanic origin is formed by 13 islands at
about 1,000 km west of continental Ecuador. They have different sizes and are
formed by volcanoes emerging from the sea and reaching altitudes to 1,600 m.

2.2 Geology and Recent Volcanism

Geology (Figure 6)

The present geologic structure of Ecuador reflects the interaction
of various orogenic and paleogeographic events among which the most important
is the uprise of the Andes Cordillera. While this occurred, the Andes were
under an intense erosion process, which led to the formation of continental
sediments (of detrital origin; i.e., the mechanical alteration and destruction
ot rocks). Through the different geologic eras, these sediments were deposited
either in the external slopes or in the graven between the cordilleras. Con-
glomerate, breccia, sandstones, clays, and shales are among thkese rocks.

On the other side, several oceanic transgressions and regressions,
have produced the deposition of marine sediments. Among these limestones,
clays, and sands are found.

Volcanism produced both acid and basic lava (rhyolitic, andesitic,
and basaltic) and pyroclastic, both coarse and fine.

There are also sediments of mixed origin: volcano-sedimentary
formations resulting from the volcanic activity in marine environments and
sediments of the fly ash type.
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Some groups of crystalline and sedimentary terrains, under strong
prissures resulted in the formation of metamorphic rocks (gneiss), slates,
marble, quartizes, etc.

Finally, as a consequence of breaking produced by tectonic movements,
certain formations were crosscut by liquid crystalline rocks which led to the
formation of intrusive massifs of granit, diorite and granodiorite.

Volcanism, tectonic movements and sedimentary deposits are the
foundations of Ecuador geology, but the physiography was remodeled during the
Quaternary period. 1In fact, late volcanic activity has covered a large area
of the Andes with a thick pyroclastic layer, especially a mixture of dust and
volcanic ash, frequently hardened and known as ''cangahua." On the other side
glaciations, mass movements, and erosion by rivers have carried a high amount
of detrital materials, contributing to the formation of moraines, alluvial
fans, and spreading materials to form the eastern plateaus and river valleys.

Recent Volcanism

Volcanism is important in Ecuador due to the relief formed and the
thickness of and area covered by the products emitted. 1In fact, volcanism has
met here the appropriate conditions, probably due to plate tectonics, where
plate expansion has produced abundant faults and fractures through which
volcanic products were ejected to the surface. Recent volcanism plio-
quaternary, is formed iu the following regions:

In the Andean area where two volcanic regions can be identified, the
first one from the Chiles to the Sangay Volcanoes is characterized by strato-
volcanoes. On the western cordillera--necks and calderas predominate. The
altitude of the whole area is less than 5,000 m. Only Iliniza, Carihuairazo,
and Chimborazo Mountains are higher and are permanently snowcapped. On the
eastern cordillera, snowcapped mountains are more frequent. There are large
volcanic cones (Cotopaxi, Tungurahua and Sangay) with slopes of about 70 percent
and with hundred-meter-wide craters. These volcanoes have erupted andesitic
lava of the aa type and mainly pyroclastics. An unresolved problem in the
presence of the vast volcanic formation known as "cangahua" which might be an
eolian deposit.

Volcanic activity has moved from the western to the eastern
cordilleras and may currently be seen in the Cotopaxi, Tungurahua, and the
active Reventador and Sangay volcanoes.

Going south, the second region from Sangay volcano to Zaruma, the
large stratovolcanoces disappear and a large plateau is found with cliffs,
locally resembling organ pipes. This large plateau is made of a mass of
rhyolitic lava flows covered by a volcanic ash layer of above 50 cm.

In the subandean zone, (east from the main cordilleras) volcanism is reduced
to three volcanoes, located on the Napo anticline. These are similar to the
volcanoes in the eastern cordillera, but are more Stromboli type and their
lava is basaltic rather than andesitic.

In the Galapagos Islands, the 14 main islands are formed from
volcanoes which have emerged from a submarine mountain range. Isabela Island
for instance, the largest one in the archipelagos, is formed by six volcanoes.
Volcanism here is closer to the Hawaiian-type characterized by shield-like



27

cones with very wide calderas. Most common are the basaltic lava, very fluid
of the pahoehoe type. The highest cones (1,000 to 1,700 m) and the widest
calderas (5 to 9 km) are in the Fernandian and Isabela Islands.

2.3 Climate (Figure 7)
Being on the equator and with the high relief of the Andes, Ecuador
has a great range of climates even over very short distances.

Main Factors Influencing Climate

Climate is influenced by tw: main factors: the general atmospheric
circulation and the local air masses resulting from the relief. There are few
other minor factors like the ocean currents which play an important role in
the Coastal zone climate.

The General Atmospheric Circulation

Ecuador, as a whole, is located within an equatorial belt characterized
by low atmospheric pressures, high moisture, and high temperatures. As a
consequence of the tilting of the earth's rotation axis in relation with its
orbit around the sun, this belt periodically moves towards the Southern
Hemisphere. On the othcr side close to the 30° north and south, there are two
subtropical anticyclones with a less moist, less warm air, and with high
atmospheric pressures; this leads to a displacement to the lower pressure area
of the equatorial belt, the Intertropical Convergence Zone. Air masses coming
from the two hemispheres come in contact to generate an intertropical front,
unstable zone with atmospheric disturbance, as the air masses try to overcome
each other.

During the year, the intertropical front will follow the same
movements as the equatorial belt:

--From February to July the front will move to the north, influencing
the western area of the American continent. Ecuador is covered by temperate
and rather dry air masses coming from the south and producing a stable and
rather agreeable weather.

--From September to December the front enters the Southern Hemisphere
influencing the eastern zone of the continent. Ecuador is under warm and
moist air masses coming from the north resulting in a temperature increase,
atmospheric instability, and stormy weather.

Local Air Masses
Topographi~ contrasts produce four types of air masses each with
different properties.

--Warm air masses of oceanic origin are located over the Pacific
Ocean. They are very humid and move towards the continent. Close to the
Cordillera (West) the warm air rises uphill due to convention and, as it
cools, it forms clouds and rain. Most of this thick cloudy layer stays
onsite, but a part enters the interandean valley, although diminished of part
of its moisture.

--Warm air masses of continental origin are located over the Amazonian
region. Also rising by convection, they cool on the eastern cordillera and
produce heavy rains on that side, sometimes entering the Interandean Valley.
This type of continental air masses also exist over the coast but are not as
important as over the Amazouian in area.
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--Temperate air masses are located over most of the Andes between
2,000 and 3,000 m above sea level.

--Cold air masses, rather small, ave loceted around the tops of the
highest mountains.

Oceanic Currents

The Ecuadorian Coast and particularly the Santa Elena Peninsula, are
under the influence of the cold Humboldt current most of the time, whose
origin is the Antartic Ocean. When it it close to the coast, usually between
May and October, the cool air masses cause a lowering of the temperature.
Although these masses are moisture-saturaced, no heavy rains occur, only a
light mist and drizzle, locally called "garua."

A counter current is formed, coming from the west, opposed to the
Humboldt current. It reaches the Ecuadorian coast from December to April.
This results in oceanic warm winds and storm formation with temperature
increases over the coast.

A still vunexplained phenomenon is the southward movement of the
current, reaching even to the north of Chile, which facilitates the movement
of warm weather (25-29° C) coming from Panama. This phenomeron is known as
"El Nino" (Child Jesus) because it starts commonly in December. On the average,
it is produced every 7 years. Its consequences are a mixed blessing: on one
side comes the abundant rain to a dry area; on the other fish and aquatic
birds are killed, or at least pushed to colder areas.

All the above influences are compounded to give the great variety of
Ecuadorian climates.

Main Climate Classes (Figure 8)

The factors mentiored above combine to produce different kinds of
climate in Ecuador. Eight classes have been identified and their names show
both the amount and distribution of rainfall during the vear (tropical or
equatorial, having one or two rainfall peaks, respectively) and the average
temperature.

--Megathermal rainy. With a mean annual temperature around 25° C.,
total rainfall exceeds 3,000 mm and may go up to 6,000 mm per year with a very
regular distribution, slightly decreasing from December to February. Relative
humidity is 90 percent or higher. This class is found in the extreme northern
area (Esmeraldas) and in the Amazonian region.

--Tropical megathermal moist. This covers the outer hill-slopes of
the two cordilleras. Annual rainfall exceeds 2,000 mm and may reach 5,000 mm,
mostly in one rainy season. Temperature ranges from 15 to 24° C according to
changes in altitude. Relative humidity is about 90 percent.

--Subhumid tropical megathermal. Rainfall ranges between 1,000 and
2,000 mm, and it is concentrated in one period (December to April), with the
remaining months dry. Average temperature is 25° C and relative humidity
ranges between 70 and 90 percent. This class covers an 80 km-wide belt in the
coast from the northern border to Guayaquil.
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--Dry tropical megathermal. Rainfall averages between 500 to 1,000 mm
concentrated from January to April. The remaining months are very dry and
average temperature is very high. The area influenced by this class is about
60 km wide west of the previous class and from the equator to about 4°30' S,

--Subarid tropical megathermal. Mean annual rainfall in less than
500 mm and mean temperatures range between 20 and 26° C and relative humidity
is about 80 percent. The rainy season is characterized by a cloudy sky, mists
and very low intensity rain. Low mountains more than 300 m high are a little
moister. This class covers small areas at the coast in Manta, Santa Elena,
and the coastal belt of the Galapagos Islands.

--Subhumid equatorial mesothermal. It is the most common over the
Interandean area, except for areas higher than 3,000 to 3,200 m and some
valleys. Total annual rainfall ranges from 500 to 2,000 mm. Mean temperatures
from 10 to 20° C, following the altitude and relative humidity goes from 65 to
85 percent.

--Dry equatorial mesothermal. Temperatures range between 18 and 22° C
with almost no change from one season to another. Two dry seasons separate
two rainy seasons which total less than 500 mm rainfall. Relative humidity
ranges from 50 to 80 percent and clear skies are common.

--High altitude equatorial climate always affects areas over 3,000 m.
Mean annual temperature is about 8° although variations go from 0° to 20° in
some cases. Rainfall ranges between 1,000 and 2,000 mm according to altitude
and aspect of hillsides. Relative humidity is almost aiways higher than
80 percent.

Fauna

Ecuador is an area of exceptional interest concerning its flora and
fauna. In spite of its relatively small area comparatively in South America,
a high percentage of species are found in the country. For instance, 1,500
out of the 2,600 bird species in this part of the world are found in Ecuador.
This is of course due to the ecological diversity going from the coastal
desertic areas to the Amazonian jungle. The Andes Cordillera has contributed
to create differences in flora and fauna too.

2.4 Land Use (Figure 9)

Agricultural production diversity in Ecuador is exceptional, including
tropical as well as temperate climate products. In the area close to the
equator, the highlands of the A.des Cordillera have crops typical of four
season areas (except that day length does not change during the year). Changes
in temperaturc are due to altitude combined with differences in moisture too.

Land use changes also according to plots size. Land distribution
shows the known pattern of large aress belonging to few owners: 67 percent of
the landholdings are less than five hectare, and occupies 7 percent of the
agricultural land area, while 2 percent of the landholdings are of more than
100 hectares, and occupying 48 percent of the area. Crops occupy most of the
minifundia (78 percent of land) while pastures (47 percent) are most common in
the large haciendas (37 percent of land). Large haciendas benefit from irriga-
tion water, more than small landholdings.
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The introduction of mechanization has resulted in a decreased use of
agricultural labor, which causes unemployed. This has caused many people to
migrate to the cities.

All the above compounds to produce less than the country needs.
Wheat, fats (oils and animal fats), and milk represent 32.5 percent of all
agricultural imports; paper and wood products amount to 22 percent and the
line of agricultural inputs; and machinery (33 percent) show how dependent the
national agriculture is on outside inputs. Nonetheless, the balance of the
sector within the external trade is rather positive. By 1980 there were
$392 million imports versus $701 exports. Four tropical products make
91 percent of all agricultural exports: banana (34 percent), cacao
(30 percent), coffee (20 percent), and sugar (7 percent).

The Sierra

The upper limit for agricultural use ranges from 3,200 to 3,800 m,
depending on local drought, wind, or mist exposure. Few potato plots can
reach the 4,000 m contour line. Above it only a natural grass (paramo)
vegetation is found whose only use is for sheep (rarely cattle) or llama
grazing.

Each crop is localized at a specific altitude level following the
most suitable combination of temperature and moisture conditions. This results
in the formation of well characterized belts of the various crops. The top
level includes barley, broad beans, andean tubers like oca, (Tropaeolum sp.)
and potato (Solanum tuberosum).

Above 3,800 m a very harsh climate and the frost danger prevent the
growth of crops.

The middle level from 2,400 to 3,000 m is the maize area. Maize is
mostly associated with beans. When irrigation water is available horticulture
becomes important, as around Ambato. This level also slows pasture development,
either natural in few areas or cultivated. It is at this level that wheat is
being produced, although its production has decreased due to high production
costs in comparison with imported wheat.

The lower level is the one of sugar cane production (below 2,200 to
2,400 m). This crop is still found in the large haciendas, while the small
farmer prefers to have tomato, beans, and fruit crops like avocado. These
crops grow only with irrigation.

In the southern province of Loja, the cordilleras are lower than in
the north, and the area has a seasonal agriculture based on the rather irregular
rainy season. Maize (hard, high protein) is there associated with esnother
species of bean, the sarandaja (Dolichos sp.). Some tropical crops such as
cassava and peanuts are also grown.

On the outer hillslopes of the cordilleras, land has been cleared by
a slash and burn system of cultivation. The older the occupation of land, the
more common is the presence of pastures and less of other crops.

The Sierra region shows the highest population pressure. Minifundia
of less than 5 hectares make up 78 percent of all landholdings, but cover only
11 percent of the area. Only 52 percent of a small farmer income originates
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in agriculture. The remaining 48 percent is obtained from other sources,
especially from various jobs performed in the cities, as construction workers,
etc.

The Coast
Moisture changes from southwest to northeast influence the tropical
agriculture of the coast.

Desertic Southwest. The Santa Elena Peninsula and the area close to
the Peru border are occupied by natural vegetation of dry areas like cacti,
and show very unfavorable conditions for agricultural use.

Moist Northwest. Both accessibility, topography, and the high
rainfall which have produced a tropical jungle and have prevented an early
development or any kind of exploitation. Current use is reduced to pastures
and few perennial or semipermanent crops (Cassava, plantain, coffee, and to a
lesser degree, cacao) along the main roads and rivers. To the south of this
area, colonization projects are being started.

The Center and Southeast. The tropical moist climate, with a dry
season, provides favorable conditions for agricultural use. Two areas can be
identified: the coastal hills and the eastern plains.

The coastal hills. The presence of clouds above 300 m has encouraged
the use with tropical tree crops: coftfee, cacao, and citrus are often mixed
with subsistence crops and pastures in the small landholdings. 1In the zone of
low hills and moderate relief, most of the area is under pasture. Cattle
rearing is mainly for meat production.

The Plains. With the exception of the west central part whose
unfavorable soil conditions allow only the development of natural pastures for
extensive grazing, the plains area is formed on sedimentary materials of high
fertility, where the mair industrial and export crops are established.

--Cacao is more sensitive to moisture than coffee and grows in the
southern part. There are about 1 million hectars of single crop and 150,000
mixed with coffee. Cacao yields are usually low due to the lack of a good
plantation management and because most plantations are old. Annual production
is about 90,000 tons.

--Coffee is grown all over the plains (C. robusta) where it has been
cultivated more recently than in Manabi and the south of the Andes (C. arabica).
It often grows mixed with cacao, bananas, citrus, and even with mango or other
fruit crops in the small farms. As a single crop, it occupies about
120,000 hectares. Annual production ranges between 75,000 and 80,000 tons.

--Bananas are cultivated under two systems (1) small (family) farms
where they grow associated to other fruit crops, this fills most of the country
needs; (2) large farms produce export bananas. Their production started back
in the fifties in Los Rios and Guayas Provinces and more recently in El Oro
Province. Over production and international commercialization problems have
brought about a decrease in the plantation area (about 200,000 hectares in
1972, 110,000 hectares in 1980).
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--Sugar Cane. In small plantations is mostly for alcohol and brown
sugar production while large enterprises work with associated sugar mills.
The latter are to the east of Guayaquil. Sugar production of about
3,800,000 tons is slightly over the country's needs.

--Rice is mostly cultivated in the flood plain with a total area of
130,000 hectares. Present yields could bhe improved with a better water use
and with improved techniques. Annual production of 145,000 tons does not meet
the country's needs.

--0il palm, of comparatively recent introduction, is cultivated in the
more moist humid northern area along the main roads. O0il palm production
increased from 21,000 tons in 1970 to 208,000 tons in 1980. it is one of the
main raw materials to make edible oil, but its production has not met the
country's needs yet. Soybeans are produced mainly in Los Rios Province and
complement oil palm in the oil industry.

In spite of the importance that all these products have, the west
lowland plains are under utilized as compared to their potential capability.
Topography and soil conditions permit an intensification of all the crops and
justify high investments to improve irrigation and drainage.

The Amazonian Region

Long before the Spanish conquest, aborigine people in this area were
using the land under a shifting cultivation system based on forest clearing of
the jungle. This, along with hunting and fishing, provided a balanced diet.
Shifting cultivation has been, with slight variations from site-to-site, the
method used all over the Amazonian region. Based on the same starting need:
that being low natural fertility of the equatorial forests' soils, their
rational use implies a rotational cultivation. Indigenous people to the
Ecuadorian Amazonian cultivate up to 40 different species in one vegetable
garden or orchard; the most common are cassava, plantain, Colocassia sp., and
other tubers. The product.on period of a plot varies according to soil
fertility from 3 to 10 years. A plot abandoned for 25 years can not be
distinguished from the surrounding forest.

In the foothill areas of the cordillera where colenization fronts
are moving forward, shifting cultivation is being changed to extensive cattle
raising introduced by the colonizers. lustead of having small isolated plots,
there is a whole area of forest clear and converted to pastureland. This
results in a further impoverishment of already low fertility soils, with no
compensation for the lost organic matter.

Also present in the area arc a few industrial enterprises which
started with tea production and more recently the introduced oil palm.

A balanced development of the Amazonian region requires a difficult
compromise between the aspirations of those who chose to settle in these areas
and the native peopie presently there who want their ways respected.

2.5 Soils* (Figure 10)
The interaction of climate and parent materials results in the
formation of several soils which can he included in four groups:

*Ecuador has adopted as official soil classification system the USDA, SCS
"Soil Taxonomy."
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2.5a Alluvial Soils

1. Little developed or nonhydromorphic soils which are found
in the western valleys of the coastal region, mainly between Babahoyo arni
Machala, although they are also present in Manabi (north and northeast of
Portoviejo) and northeast of Guayaquil. They are mostly Fluvents and they are
either water saturated a short time in the year or not at all. Scil textures
are coarse for those soils closer to the cordillera and finer in those away
from the mountains. These are young soils with no dragnostic horizons, except
for an Ochric epipedon. They are usually fertile soils and well suited to a
wide range of crops.

2. Andic soils. Thesc have developed on volcanic ash deposits;
they are well drained and they are mostly found in the Northern Amazonian
region. They belong to the Andic Dystropepts or Typic Dystropepts subgroups
in "Soil Taxonomy." (Soil Survey Staff, 1975) They have volcanic or allophanic
minerals; are modcrately deep and clayey; they have a rather low fertility,
but with a goud management and fertilization could produce all kinds of crops
suited to the area.

3. Hydromorphic soils. They are poorly drained soils where
brologic activity is limited. Artificially drained, these soils can be used
and have good fertility. They are Aquepts or Fibrists.

4. Saline water saturated soils. They are found in the
mangrove areas and are mostly Sulfaquepts.

2.5b Soils on Recent Volcanic Ejects
They are formed on deposits of lapilli or ashes which have
beeu transformed by climatic inf{luence Lo crystalline or amorphous clays
(allophane). Thev can be distinguished of each other by their age or the
climate under which they have developed,

I. Sandy soils.  They are found around recent volcanoes or
in dry volcanic areas. They have a coarse (sand) texture, low organic matter
content, and low water retention capacily. They have been classified as
Psamments (?) or Vitrandepts when they have a high content of volcanic glass
or pumice.

2. Loamy soils. They are the result of a more advanced
weathering of the sandy soils, due to moister climate. They are rich in
organic matter and nutrients, the highest fertility being shown by soils in
the Interandean Valley from Tulcan to Azogues. They are mainly Ustolls or
Udolls, with some Eutrandepts.

3. Allophanic soils. They are found at higher altitudes in
the volcanic Sicrra, moister areas where allophane is the secondary material
instead of crystalline clays. Water retention capacity goes from 50 to
100 perceut. They are richer in organic matter than the previous ones, but
with lower fertility. Poor climatic conditions (cold) and steep slopes are
the main constraints to their use. They are Dystrandepts and have the known
problem of high phosphorus (ixation.

4. Perhumid allophanic soils. These soils are found in
areas of high raintall along the outside slopes of the cordilleras, or in
arcas with older ash deposits. With the high allopbane content, there is a
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higher water retention capacity (more than 100 percent) in these soils and
they are almost completely nutrient-depleted; their fertility is very low and
their agricultural use and mz=nogement represent a difficult problem. In few
areas, these soils are covered by less humid allophanic layers developed from
recent volcanic deposits. They are Hydrandepts, characterized by an
irreversible dehydration resulting in hard coarse aggregates when the soil
profile is exposed to air drying.

2.5¢ Soils on Ancient Materials
Whatever they have originated, the most important factor of
these soils' formation is climate, which results in crystalline clay formation,
sometimes rich in silica.

Montmorillonite soils. They are found where climate action is
reduced, so rock weathering is not too advanced; silica and bases are little
leached. These are montmorillonite-rich soils with high nutrient content.
They are in general good soils for agriculture, nevertheless, there are certain
differences between them:

1. Heavy clay soils, extremely plastic when wet but very
hard and with deep cracks when dry. These s0ils have developed on clayey
sedimentary rocks; carbonate deposits decrease as rainfall increases. This
relationship corresponds to soil classification as follows:

a. Vertisols with high CaC0,: Torrerts and Usterts
b. Vertisols with low CaC03: Usterts
c. Vertisols without CaC03: Uderts

2. Soils on flat areas: They are Planosols, characterized
by a sandy or silty top soil overlying a more clayey layer. For the "Soil
Taxonomy" (Soil Survey Staff, 1975) they are Paleustalfs or Paleargids. The
former are Alfisols with an argillic horizon, with more than 35 percent base
saturation; they have developed under an ustic regime. The latter are Aridisols
with an argillic horizon.

3. Soils without vertic characteristics. They do not show
cracks, even during the dry season there is no contraction or expansion. In
the "Soil Taxonomy" (Secil Survey Staff, 1975) they are:

a. Clay soils of the dry area: Ustropepts
b. Clay soils of the moist area: Eutropepts

4. Well structured blazk soils. They have a Mollic epipedon,
easily identified in the field. They have high content of organic matter and
are found in the uphills of the Coastal Mountain range where high moisture
allows organic matter accumulation. They are Mollisols in the "Soil Taxonomy,"
(Soil Survey Staff, 1975) either Ustolls or Udolls.

2.5d Kaolinite Soils
These soils are found in areas with very high rainfall and
temperature factors which have led to kaolinite formation after bases and
silica have been leached. These soils are grouped as follows:

1. Saturated soils: They are found in areas of high rainfall
but have more than 50 percent base saturation and are nutrient-rich soils.
They have been classified as Oxic Eutropepts or Oxic Tropudalfs, the former
being more frequent.
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2. Unsaturated soils. They are poor soils of limited
agricultural potential. They have low base saturation and have been grouped
as unsaturated compact soils, unsaturated eroded soils, and unsaturated clayey
soils. These have been classified according to the "Soil Taxoromy" (Soil
Survey Staff, 1975) as:

a. Unsaturated compact soils: Oxic Dystropepts,

b. unsaturated eroded soils: Oxic Dystropepts and
Entic subgroups soils,

C. unsaturated clay soils: Oxic Dystropepts and Haplortoxs

2.5e Very Shallow Soils
They are grading to no soil (rock outcrops) and are located
either over recent lava flows, on the mountain crests or in highly eroded dry
areas. They are mostly Orthents.

3.2 Physical Characteristics of Excursion Route® (Figures 11 and 12)

In order to make a brief description of the different zones where
the soil profiles selected for the field trip are located, the excursion route
was subdivided into three parts. Fach well defined according to its major
differences: physiography, geology, climate, land use and soils.

3.2.1 Interandean Valley (from Quito to Machachi)

Physiography and Geology

This part starts in Quito City (2,850 m) and follows for Los Chillos
Highway in direction to the Interandean Valley (2,450 m), where it is possible
to experiment some decrease in altitude and after an increase in the Machachi
Valley (3,000 m), with this difference we concluded that the north part is
lower than the south part.

The Interandean Valley 1s dominated by Andean Chain which is integrated
by two branches. East and west to each side of the valley. The altitude of
the branches ranges between 3,200 m at the level of hillock (collado: lowest
part of the chain) and 5,000 m where therc are some volcanoes as Pichincha
(4,749 m), El Corazon (4,788 m) and Cotopaxi (5,897 m). The typical character-
istics of this zone are the presence of pyroclastic materials in all the area.

This material is from the last eruptions of the Pichincha and Cotopaxi
volcanoes, which have formed some layers of great thickness (from 1 m to 10 m
or more), characterized by alternative layers of Lapilli (2 to 40 mm of diameter)
and alternated layers from successive emissions from volcanoes.

Climate
In this part if is possible to observe & climatic sequence in two
senses:

1. North-South.--In this sense exists basic differences in
humidity. In the south, it is higher than in the north, this means that
Machachi valley has more precipitation than Calderon (north part of Quito).

2. East-West.--In this case the differences are higher than
the last one because with the increase in the altitude from valley to the
higher part of the Andean Chain in both sides of the valley, the quantity of
precipitation increases significatly (Figure 13).

*This section was prepared by G. de Passo, Chief of Soils, Department of PRONAREG.
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Precipitation Data

Sense Place Mean Annual Precipitation
(mm)
North Calderon 600.0
Quito 1,236.4
St. Catalina 1,400.0
South Machachi 1.500.0

Source: PRONAREG, 1972-1982; prepared by G. de Posso.

Figure 13.

Andean Chain

>2.000 mm. Pracipitation >2.000mm.

East

West

Branch

Branch

* 1300 mm.

Waest Interandean Valley Eost

Prepared by G. del Posso.

Land Use
According to the climate sequence and in relation to the altitude,

the land use of this zone is the following:

The upper limit of the land use for agriculture is between 3,200 m
to 3,800 m depending on local conditions. Over this limit is located the
coldest natural grassland called "Paramo."

Eacli crop is located in a defined level of altitude according to its
requirements (basically temperature and humidity). The following scheme
permits to observe this distrihution: (Figure 14)



Figure 14.
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Sourcey: INIAP

Prepared by G.del Paosso

There is a change in land use in this zone according to the size of
the farms. In general, in the valley area exists large farms (more than
100 hectare called Latifundios) and a few small farms (less than 5 hectares

In a few cases some large farms start in the valley and
go to the bcundary of the Paramo.

called Minifundios).

The majority of the small farms (Minifundios) are located generallly
on high lands characterized by slopes of more than 40 percent.

The dominated land use in the big farms (Latifundios) is pasture,
but in the Minifundios, the normal land use is crops (specially high andean
crops) which is the typical food for the Indians:

--Melloco
-~0ca
--Chocho
--Mashua
--Haba
--Potatoes
-~-Maiz

(Ullucus tuberosus)
(Oxalis tubercsa)
(Lupinus mutabilis)
(Tropaeolum tuberosum)
(Vicia Faba)

(Solanum tuberosum)
(Zea maya)

The pastures in the big farms are:

--Rye grass and leguminous

-=Kikuyo

--0at and leguminous

The cattle dominant are:

--Holstein F. (imported from U.S.A.)
--Holstein F. plus criollo cattle (cattle from Ecuador)

Source:

INIAP.
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Soils

The distribution of the soils in this part of the route is related
with climatic sequence according to the altitude. The following scheme has
summarized the principal factors in this sense:

First part of excursion route from Quito to Machachi

ALTITUDE 2,400 3,200 3,600
(m)

Precipitation
(mm)

Dry season

(mm)
Temperature
(°c)
Temperature Regime Isothermic Isomesic Isofrigid
(°c)

Principal crops maize, barley, natural
pasture, potatoes, grassland
wheat, and high of Paramo
vegetables andean

crops
Soils Mollisols Eutrandepts Cryandepts

Eutrandepts Dystrandepts

Source: Soil Department--PRONAREG: prepared by G. del Posso.

3.2.2 Counterfort of the West Branche of Andean Chain in direction
to the Coastal area (from hillock to Santo Domingo).

For this second part of the excursion route, the principal
physical characteristics are summarized in the following scheme between
hillock (collado) to Tandapi and Tandapi--Santo Domingo:
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Second part
of excursion

route
Physical Hillock (collado) Tandapi to
characteristics to Tandapi Sto. Domingo
Physiography -Strong slopes (50%) -Very strong slopes
and -Area covered by pro- (70%), but near to
Geology clastic materials Sto. Domingo City,
exempt the eroded the relief becomes
places, where there more soft and in
are outcrops of old Sto Domingo is
volcanic rocks. practically flat,
-Area also covered by
volcanic ash, where
the aerial projection
are finer and have
less thickness then
the last one.
Climate -Very humid zone -Very humid zone
(Udic M.R.) (Perudic M.R.)

-The temperature -The temperature in
increase according to this zone is practi-
the altitude (decrease cally uniform and
more or less 2° C by there is small ‘
each 200 meters). increasc until Sto.

-From isofrigid to Domingo.
isohyperthermic limit. -Isohyperthermic

{(more 22° C.
Altitude 3,700 to 1,600 m 1,600 m to 500 m
Land Use Below grassland of -Sugar cane, banana,

Paramo: barley, pasture, oil palm,

potatoes, habas, maiz, coffee, rubber, pine-

cold humid forest, sub- apple, manila, cocoa,
tropical forest, sub- ete,

vegetation.

Soils Dystrandepts Dystrandepts
Hydranpets

Source: Soil Depto. PRONAREG: prepared by G. del Posso.
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3.2.3 Guayas River Basin (Sto. Domingo--E1 Empalme)
This third part is included in the Guayas River Basin and

presents the following physical characteristic:

Third part of
excursion
route

Physical
Characteristics
Altitude
(m)

Physiography
and
Geology

Climate

Temperature

Precipitation

Dry season

Land Use

Soils

Source:

SANTO DOMINGO

350

EL EMPALME

80

-In general the relief of this area is flat.

-There is a gradual decrease in altitude from Sto.
Domingo to E1 Empalme.
There are two volcanic layers in all the area
which belong to two emissions separated by a

genetic period.

Sto. Domingo

uniform:
Soil temperature:

-0il palm
~Rubber

-Coffee and Cocoa
-Banana

-Tropical pasture

Dystrandepts
Hydrandepts
(Sto. Domingo)

Soil Department--PRONAREG:

Quevedo

El Empalme

more than 22° C
isohyperthermic

prepared

-Short cycle crops
~Maize
~Coffee and Cocoa
-Banana
-Tropical pasture

Eutrandepts
Tropudalfs
(E1 Empalme)

by G del Posso.
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ANALYTICAL METHODS

The following 1is a bkrief description of the procedures
and methodology used by the National Soil Survey Laboratory.
If a more detailed description of any procedure is needed,
the following report should be consulted. "Soil Survey
Investigations Report No. 1, Soil Survey Laboratory Methods
and Procedures for Collecting Soil Samples," USDA, SCsS,
Revision, August 1982, For equivalent procedures but ones
of a less autcmated and _ascrumented nature, the 1972
revision should be consulted.

Method codes are included in the column headings on the
data printouts and can be usecd as a key to the methods and
procedures.

Some general comments on how the samples are handled:

All samples are air-dried and crushed using a wooden
roller and sieved to vremove fragments greater than 2 mm in
diameter. All determinations are made on sieve samples and
reported on an ovendry weight basis unless otherwise stated.
The ovendry weight basis 1is determined by ovendrying a
sample at 105°C.

CONSIDERATIONS IN THE USE OF LABORATORY DATA

In consideration of the soil characterization data, be
aware of the ways vyour concepts of specific properties
compare with the same properties defined operationally.
Each of us has mental pictures and conceptual definitions to
aid in visualizing properties and processes. These
frequently go far beyond the information supplied by any
particular analysis, and we are tempted to give numbers on
paper credit for connotations that are strictly our own. In
this 1light, there are two pitfalls. One is the temptation
to mix observations with concepts. Rather than first laying
down observations and then building inferences, 1t 1is
tempting to describe and interp.et in terms of predetermined
inferences. 1If, at some later date concepts change, there
may be no way to untangle the observations from the outdated
concepts to piece together new inferences.

The second pitfall is the temptation to remain unaware
of the operatious (analyses) 1involved in an observation or
measurement. Results differ with different methods, but the
nature of any particular operation remains the same so long
as the same method is used. To compare one bit of data with
another, it is important to know how both bits were
gathered. This leads to operational definitions (methods).
The operational definition 1is a device to describe a soil
property in terms of the operations used to measure it.
Look for operational and conceptual definitions as we
discuss the following laboratory analyses. Then, as we use
field and laboratory data to classify soils, we can attempt
the difficult task of scparating observations from concepts.
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SYNOPSIS OF ANALYTICAL METHODS

PARTICLE SIZE DISTRIBUTION ANALYSIS (PSDA) AND COARSE
FRAGMENTS~--RECORDED AS WEIGHT PERCENT.

The fractions coarser than 20 mm are derived from
screening and weighing in the field or from field volume
estimates. Be sure to include volume estimates of the
20-75 mm and 75-250 mm fractions when sending samples to the
laboratory. The 2-20 mm fraction is obtained by sieving in
the laboratory. During sample preparation, the soil is
crushed so all but the coarse fragments pass through a
2-mm sieve. In soil survey, coarse fragments are split into
the 2-5 mm, 5-20 mm, and 20-75 fractions and reported as
percent of the less than 75 mm, material. Fragments larger
than 75 mm but smaller than 250 mm are included in the
column labeled > 2 mm, percent of the whole soil (really
percent of the < 250 mm material).

For PSDA, a portion of the fraction passing through the
sieves 1is treated with H,O0 to remove organic matter and
candle filtered to remove” §Soluble salts. It 1is then
dispersed in water with sodium hexametaphosphate, a
dispersing agent, and with a specified physical agitation.
The dispersed scil 1is poured through a sieve which catches
the sands and allows the silt and clay to pass through. The
various sand fractions are further separated by dry shaking
in a nest of sieves. The silt fractions and «clay are
determined by pipetting known volumes from suspensions
remaining after known settling times. Fine clay
(< 0.0002 m) 1is determined by centrifugation and pipetting.
The necessary settling and centrifugation times are based
upon calculations which treat the particles as perfect
spheres with consistent, designated specific gravity (Stokes
Law) . These <calculations are used to determine the precise
depths and times at which a pipetting will capture exactly
the =size fraction desired. Operationally then, the clay
fraction 1is not the array of particles smaller than
0.002 mm, It is the array of particles that behaves in
suspension in water as though it consists of perfect spheres
of a designated specific gravity and a diameter of 0.002 mm.
The actual dimensions may be uncertain and quite different

from the conceptual perfect spheres. It 1is possible to
calculate sedimentation rates for other shapes and specific
gravities, but this 1is only done 1in special cases. The
standard operation usually separates the more active

fraction (clay), which 1is dominated by clay minerals, from
the more inert fraction (silt) which is dominated by nonclay
minerals. Thus, the operation would serve its purpose even
if we had no concept of particle shape and specific gravity.
In fact, the «concept of <clay as a distinct kind of soil
material predates the development of modern concepts about
clay-size particles and clay minerals.



Clay-sized carbonates are determined by treating the
pipetted sample of clay with HCl and measuring the pressure
of CO,.
%he specific chemical and physical treatments and
calculations are indicated by codes in the headings.
Detailed procedures are listed by these codes in Soil Survey
Investigations Report No. 1.

ORGANIC CARBON--REPORTED AS WEIGHET PERCENT

Organic carbon is determined by the Walkley-Black
method which is a wet combustion procedure. The sample |is
treated with a strong oxidizing agent (potassium dichromate)
and digested in sulfuric acid. An empirical recovery factor
is used in calculating percent organic carbon. The NSSL
uses a recovery factor of 0.77 as proposed by Walkley. This
organic carbon represents decomposed soil organic matter.
It normally excludes relatively fresh plant residues, roots,
charcoal, and carbon of carbonates. It can be multiplied by
1.72 for an approximation of organic matter content.

The standard procedure 1is not used when organic carbon
content exceeds roughly 8 percent. Loss on ignition at
400°C is an acceptable substitute in such cases.

LOSS ON IGNITION--REPORTED AS WEIGHT PERCENT

This is a meacure of organic matter content and
generally used for samples high in organic carbon (> 8%).
Ovendried samples are held overnight at 400°C, and the
weight loss 1s measured. Some of the weight loss is
sometimes caused by dehydration of clay minerals, but
normally the weight loss is mostly from burning of organic
matter. When there are large amounts of amorphous material
or gypsum present, this weight loss by dehydration 1is more
of a problem. Remember, this approximates organic

matter not organic carbon.

NITROGEN

Nitrogen 1is determined by Kjeldahl digestion with
ammonium being steam distilled into boric acid and titrated
with HCl using an automatic titrator.

CITRATE--DITHIONITE EXTRACTABRLE IRON, ALUMINUM, AND MAN-
GANESE--REPORTED AS WEIGHT PERCENT

This procedure was originally developed for extraction
of 1iron from soils. Some authors have designated the
extracted iron as "free 1iron" reflecting beliefs about the
nature of this component. This method extracts and measures
amorphous forms and some o. the crystalline forms but not
total soil iron. Aluminum extracted during the rather
severe chemical treatment 1is also recorded, and the two
values together are used in the spodic horizon definiticn.
Manganese extracted by this method 1is wusually less than
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1 percent. Some researchers wuse this Mn and relate it to
internal soil drainage properties. Iron extracted by this
procedure is often closely related to clay distribution with
depth. Dithionite~citrate~extractable iron, aluminum, and

manganese are determined by extracting a soil sample with an
excess of sodium dithionite and sodium citrate in an 8-ounce
bottle which 1is shaken overnight, Superfloc is added and an
aliquot of the supernate is reuwovad for the determination of
iron, aluminum, and manganese by atomic absorption.

BULK DENSITY~-REPORTED IN GRAMS PER CENTIMETER CUBED

Bulk densities are determined at two or more moisture
contents. In coarse and moderately coarse-textured soils,
they are determined at 1/l10-bar moisture (moisture held
against a 1/10 atmosphere pressure difference across a

semipermeable membrane), and ovendry (moisture after drying
at 110°C). 1In soils of medium and finer texture, they are
determined at 1/3 bar and ovendry.

Most of the bulk densities are obtained by

equilibration of Saran-coated clods at these suctions.
Clods for this purpose are selected in the field and are
dipped in Saran dissolved in methyl ethyl ketone. The
dipped clods are dried by hanging them in air wuntil the
methyl <ethyl ketone evaporates. The dry Saran then remains
as a thin, tough film surrounding and supporting the clods
for trarsport to the laboratory. This film is reinforced by
added dipping in the laboratory, and supports the clods
through wetting, equilibration at the desired suctions, and
ovendrying. It can stretch and contract, thus allowing for
changes in bulk density as mcisture contents change. Bulk
density is determined by weighing the clods in air, then
weighing them in water. The first measurement is weight,
and the difference between weight in air and weight 1in water
is volume.

The bulk density as reported on the data sheet is
calculated to represent the < 2 mm material.

COEFFICIENT~--OF LINEAR EXTENSIBILITY (COLE)

COLE 1is a calculated value. It is based on the
shrinkage of the natural soil clod between 1/3-bar moisture
content (1/10 for sandier soils) and ovendryness.

Therefore, bulk densities at these moisture contents are
used to calculate COLE as follows:

dry bulk density
moist bulk density

1/3 _

COLE = | ( ) 1]

The cubed root of the ratio of the two bulk densities
is used to correct the clod shrinking in three directions.
The value obtained from the equation is corrected for coarse
fragments, hence, COLE 1is on a whole soil base, COLE



multiplied by 100 is called Linear Extensibility (LE)
and is simply COLE in percent.

1/3-BAR WATER

The 1/3-bar water is determined by equilibrating
natural fabric clods at 1/3 bar and determining the weight
percent moisture as a percent of the ovendry weight of the
soil.

15-BAR WATER

The 15-bar water 1is determined by pressure membrane
extraction; < 2 mm scil material is used. The water
retained is expressed as a percent of the ovendry weight of
the soil.

WATER RETENTION DIFFERENCE--WRD

WRD, like COL.E, 1is also a derived value based on
moisture contents at 1/3 bar (1/10 bar for sandier soils)
and 15  bar. The 1/3 bar or 1/10 bar moisture contents are
often referred to as field capacity while the 15-bar content
is often called the wilting point. WRD is the difference
between 1/3 bar (1/10 bar) and 15 bar divided by 100 then
multiplied by the moist bulk density to put it on a volume
base. If the soil contains coarse fragments, the
aforementioned value is <corrected to represent the coarse
fragment content, hence, WRD is on a whole soil base.

EXTRACTABLE BASES-~-REPORTED AS MEQs/100 g SOIL

These are the major exchangeable bases, calcium,
magnesium, sodium, and potassium. They are extracted by
displacenent from the cation exchange complex by another
cation, ammonium (ammonium acetate buffered at pH 7 is the

extraction solution). The term extractable rather than
exchangeable bases 1is used because any additional source of
soluble bases will influence the results. In soils with

soluble salts or carbonates, the soluble cations must be
measured separately and the results subtracted from the
extractable bases for determination of exchangeable bases
(Exchangeable = extractable - soluble). Exchangeable Na can
be computed with acceptable accuracy unless salt contents
exceed approximately 20 mmhos/cm at 25°C. Exchangeable Na
= (extractable Na) - (Na in saturation extract) x
(saturation percentage, percent water in the saturated
paste) divided by (1,000). Exchangeable Na can be derived
with greater accuracy than the other cations in the presence
of gypsum or carbonates. Assuming exchangeable K negligible
compared to exchangeable Ca and Mg, then exchangeable
Ca + Mg = CEC (NH,OAC) - exchangeable Na. This
approximation is suiéably reproducible for comparison
between soils and for classification. Exchangeable Mg can
be computed in the same fashion as exchangeable Na. Results



are not as satisfactory for exchangeakle Ca when computed in
the presence of carbonates or large amounts of gypsum. To
prevent misuse of the Ca values, NH,OAc ex -actable Ca is
omitted from the data sheet when the carbonates are thought
to significantly influence the results.

EXTRACTABLE ACIDITY--REPORTED mEQs/100 g SOIL

This is the acidity released from the soil by a barium
chloride-triethanolamine solution buffered at pH 8.2, It
includes all the acidity generated by replacement of the
hydrogen and aluminum from permanent and pH dependent

exchange sites.

EXTRACTABLE ALUMINUM--REPORTED MEQs/100 q SOIL

This measures exchangeable aluminum, which is a major
constituent only in acid soils (pH < 4.5). Aluminum will
precipitate if «the pH rises above 4.5 to 5.0 during
analysis. The Al extracted by 1IN KCl approximates
exchangeable Al. Because KCl 1is an unbuffered salt, it
usually effects the soil pH only one unit or less, so the
extraction is made near the pH of the soil. In acid soils,
the sum of bases plus Al extracted by 1N KCl is close to the
effective CEC of soil in the field.

CATION EXCHANGE CAPACITY--REPORTED AS MEQs/100 g SOIL

Several different reagents and pH levels are wused ¢to
measure the CEC. It may be determined by summing all the
exchangeable cations, by summing bases and extractable
aluminum, or by saturating the exchange complex with one
kind of cation, replacing it with another cation, and
measuring the vreplaced cation. Ammonium in neutral ammonium
acetate is the ion used for the later method.

The CEC-sum of «cations 1is calculated by summing the

extractable bases and extractable acidity. It represents
the pH dependent charge. CEC-sum of cations 1is not
calculated if soils contain soluble salts. The bases +
aluminum CEC wvalue 1is calculated by summing the extractable
bases and KCl extractable aluminum. It 1s commonly called
the effective CEC for acid soils since it more closely
represents CEC at the soil pH. It also is not calculated

for soils that have soluble salts.

The CEC-NH,O0Ac 1is an analytically determined value.
It 1is the wvalde used 1in calculating CEC/clay ratios. The
CEC-sum of cations - CEC NH,OAc is the pH dependent charge

. , 4
from pH 7 to pH 8.2.

CEC measurements at other pH or by other cations may
each yield somewhat different answers. It is important to
know the operational definition (procedure, pH, and cation
used) before evaluating the meaning of the measurement.



BASE SATURATION--REPORTED AS PERCENT OF CEC
Two values, are frequently reported. One 1is derived
from the equation:

Base saturation percentage by NH,CAc, pH 7 1is equal
to sum of NH4OAc extractable bases  divided by NH4OAc-CEC
times 100.

The other is:

Base saturation percentage by sum of cations pH 8.2 is
equal to the sum of NH,OAc extractable bases divided by
CEC sum of cations pH 8.2 %imes 100. This value 1is not
reported 1if either extractable Ca or extractable acidity is
omitted.

Differences betwez2n these two base saturations depend
upon the size of the pd dependent CEC. Class definitions 1in
our soil classification specify which is to be used.

The sum of bases is considered equal to exchangeable
cations unless gypsum, salts, or carbonates are present.
Normally, the bases extracted by this method exceed 100
percent when the more soluble constituents are present. We
then assume 100 percent base saturation. The Ca from
carbonates is usually much larger than Mg. Extractable Ca
is omitted if more than a trace (> 0.4%) of carbonate (as
CaC0,) 1is present or 1if calculated base saturation exceeds
110 percent.

Other wvalues can be obtained by using CEC derived from
operationally differing methods. There are numerous
differing methods utilized for bpumerous specific purposes.
Always be sure which method you are dealing with.

EXCHANGEABLE SODIUM

Exchangeable sodium percentage (ESP). Calculated by
dividing NH , OAc extractable sodium minus water solubkle
sodium by NH,OAc-CEC and multiplying by 100.

CALCIUM CARBONATE EQUIVALENT--REPORTED AS WEIGHT PERCENT

The amount of carbonate (CO,) components 1in the soil
are measured by treating the Sample with HCl. The evolved
CO, is measured manometerically. The amount of carbonate
is® then calculated on a CaCO3 equivalent no matter what
form (Na CO3, MgCoO,, etc.)? Calcium carbonate
equivalent”™ i§ most commonly reported on the < 2 mm base but,
in some soils with hard carbonate concretions, carbonates

are determined on both the < 2 and 2-20 mm material; and
reported nn a < 20 mm base.

CALCIUM SULFATE AS GYPSUM--REPORTED AS WEIGHT PERCENT

Calcium sulfate (gypsum) 1s determined by extracting
gypsum in water and precipitation in acetone. Gypsum is
reported on both the < 2 mm and < 20 mm base.
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pH~-WATER, SALT, NakpF

The pH 1is measured by a glass electrode in a soil-water
or soil-dilute salt solution. The extent of the dilution
is shown in the heading. l:1 means one part by weight of
water was added for each part by weight of dry soil. This
is important in spodic soils because, within the limits of
dilutions used, the pH increases markedly with increasing
dilution. Measurements in =scil-water are usually 1l:1 and
are 2:1 for the dilute salt solution.

The wuse of dilute salt solutions is a popular method
for masking seasonal wvariations in pH. Readings in the
dilute salt solutions are usually lower than with distilled
water. The values may be equal or even higher in highly
weathered soils of the tropics. These soils would have a
high anion exchange capacity. Readings in 0.01M CaCl
tend to be uniform regardless of time of year. Readings i%
IN KCl tend to also be uniform. The former are more popular

in regions lacking extremely acid soils. The latter are
more popular in regions where many soils are quite acid and
KCl 1is wused to extract exchangeable aluminum. The pH

reading then shows the pH at which the aluminum was
extracted.

The pH may also be measured in 1N NaF. This
measurement is done in soils where there is a large amount
of amorphous material present. If there is a large amorphous
component, this pH will be greater than 9.5. High values
for the NaF pH will also be found if there- are free
carbonates. Therefore, care must be taken in interpreting
this data. One gram of soil is placed in 50 ml of 1IN NaF
stirred and the nH read after 2 minutes.

SODIUM PYROPHOSPHATE (pH 10) EXTRACTABLE CARBON, 1IRON, AND

ALUMINUM--REPORTED AS WEIGHT PERCENT C, WEIGHT PERCENT Fe

AND WEIGHT PERCENT Al
This reagent has been used widely as an extractant of

organic matter. It successfully removes much of the
organo-metal accumulations in spodic horizons, but is
relatively ineffective in extracting many forms of
inorganically bound 1iron and aluminum. For this reason, it

is a key to the chemical identification of spodic horizons.

MINERALOGY

The clay, silt, and sand fractions of selected horizons
from each profile were analyzed to determine the
mineralogical composition, The different techniques
employed are briefly as follows:

l. X-ray diffraction analysis (XRD).

A Phillips diffractometer with a copper tube is
used. XRD is run on the untreated clays and also
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on K and Mg saturated clays with associated heating
or glycerol solvation.

2. Differential thermal analysis (DTA) was done only
on the clay fractions. The instrument used was the
Columbia Scientific Thermal Analyzer. Semiguanti-
tative estimates are mude using the data.

PETROGRAPHIC ANALYSIS—-RECORDFL: AS NUMBER PERCENT

This analysis is named after the petrographic
microscope which is the chief tool for mineral
identification and guantitative analyses in the sand and
coarser silt fractions. The data are listed on a
supplemental sheet or at the bottom of the newer data
sheets. Minerals are grouped under two major headings:

resistant and weatherable.

SOLUBLE CATIONS AND ANIONS IN WATER EXTRACTED FROM
SATURATED PASTE--RFPORTED AS MEQs/LITER OF SOLUTION

Soluble cations and anions are determined in the water
extracted from a saturated paste made by adding distilled
water to soil until the saturation pecint 1is reached. At
saturation, the so0il paste glistens as it reflects light,
flows slightly when the «container 1is tipped, and slides
freely and cleanly off a spatula except for soils containing
large amounts of clay. In calculations of exchangeable
sodium percentage, soluble sodium is sub:racted from
extractable sodium to obtain an estimate of exchangeable
sodium,

TOTAL SALTS

Measure of percent total estimated soluble salt in the
soil. Calculated from conductivity of the saturated
extract.

ELECTRICAL CONDUCTIVITY

Electrical conductivity (EC) of the saturate extracted
obtained the saturated paste used in the determination of
water soluble anions and cations.

SAR
Sodium adsorption ratio determined by the following
equation: +

Na
SAR =

¥ ¥
T
2

The Ca, Mg, and Na are in meq/l and determined from the
saturated extract of the water-soil saturated paste.
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PHOSPHATE RETENTION CAPACITY

Determined by shaking 5 g of air-dry soil (< 2 mm) with
25 ml of a phosphate solution (1 ml =1 mg F) for 24 hours
in a 50 ml polypropylene centrifuge tube (Blakemore et al.,
1981). _ Tubes are centrifuged and the P remaining in
solution measured using the molybdo~vanadate method.
Results are reported as percent, P-retained.

ACID OXALATE-EXTRACTABLE ALUMINUM AND SILICON

Determined by shaking 0.5 g air-dry soil (< 2 mm) with
50 ml acid oxalate reagent for 4 hours 1in a polyropylene
centrifuge tube in the dark (Blakemore et al., 198l1). Tubes
are centrifuged and Al and Si determined by atomic
absorption spectrophotometry.

KOH-Al

Determined by reacting 0.2 g soil with 2 ml 4N KOH for
10 minutes, filtering and determining the Al in the
solution.

AVAILABLE PHOSPHORQUS (Bray-1)

Determined by shaking 1 g of air-dry soil (< 2 mm) with
10 ml of extracting solution (0.025N HC1 + 0.03N NH,F)
for 5 minutes in a 50 ml Erlenmeyer flask. Extracts are
filtered through Whatman No. 2 filter paper. A 2 ml aliquot
is added to 8 ml solution of 50 ppm P prepared from reagent
grade potassium hydrogen phosphate (KH PO4).
Phosphorcus is measured using a colorimeter and repor%ed in
parts per million.
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OTHER USEFUL INFORMATION

There are a couple ratios placed on the data sheet.
These are useful in making internal checks of the data and
making other useful determinations.

RELATIONSHIP OF MINERALOGY AND CATION EXCHANGE
Ratio of CEC (NH,OAc, pH 7) to «clay can be used to

make an estimation. of “the «c¢lay mineralogy. For family
placement, some CEC/clay relationships are as follows:
Kaoiinitic < 0.2, kaolinitic or mixed 0.2-0.3, mixed
0.3-0.5, mixed or montmorillonitic 0.5-0.7, and

montmorillonitic > 0.7. When amorphous material 1is present,
these relationships do not hcld.

Ratio of CEC {(at pH 8.2) to 1l5-bar water of greater
than 1.5 and more exchange acidity than the sum of bases
plus KCl extractable Al, would suggest a soil with a high pH
dependent charge. This can be used along with bulk density
to separate subgroups that have high 1levels of amorphous
materials commonly derived from pyroclastics.

RELATIONSHIP OF 15 BAR TO CLAY

This wvalue 1is wused to give an indication of dispersion
in the particle size determination. If the ratio 1is greater
than 0.6 and soil related factors do not adequately explain
the situation, incomplete dispersion in particle~-size
analysis may be the cause. Some soil-related factors that
can cause deviation from the 0.4 reference point are: low
activity «clays (kaolinites, chlorites, and some micas) tend
to lower the ratio to 0.35 or below. Clay-size carbonate
tends to decrease the ratio. Organic matter increases the
15-bar water content. Amorphous mineral materials increase
the ratio.

In "Soil Taxonomy," 1975 the inverse of this ratio |is
sometimes used. A ratio of < 1.25 usad in conjunction with
bulk density and poor dispersion qualities; 1i.e., ones high
in amorphous materials.

pH DEPENDENT CHARGE

The pH dependent charge as inferred by "Soil Taxonomy,"
1975 is the difference between the sum of bases (NH,OAc)
plus extractable acidity and sum of bases (NH,OAc) "plus
1IN KCl exchangeable Aal, divided by measured cfay or by
15-bar water times 2.5 under <conditions defined in "Soil
Taxonomy," 1975.
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Introduction

According to Wolf (1) Ecuador is one of the most interesting
countries for vulcanologic studies, and before him, Alexander
von Humboldt could already understand the importance of Ecua-
dorean volcanoes and their effects. Reiss and Stubel, German
vulcanologists, choose Ecuador for their studies on pyroclas-
tics and volcanic rocks (187C 1874).

In the present century, volcanic ash soils have attracted the
attention of researchers who have seen in them interesting
characteristics; most visible of all was their very dark, al-
most black, low chroma, color. This led both to Miller (2) and
Frei (3) to call the highland Sierra soils, Suelos Negros Andi-
nos, a name which was locally used for several years.

Later, when elaborating the Soil Taxonomy System, other charac-
teristics were added to these already known, to identify vol-
canic ash soils, which allowed their inclusion within a specif-
ic class of soils.

Several authors have contributed, since 1956, to a better
knowledge of volcanic ash soils in Ecuador, with information
and data to improve their use and management, and to complete
their classification (4, 5, 6, 7, 8).

Since 1973, it has been PRONAREG, the Programa Nacional de Re-
gionalizacidn Agraria, of the Ministry of Agriculture, which
has been in charge of the soil survey of the country, with the
technical assistance of ORSTOM. During the development of this
inventory, several problems have arisen which obliged to modify
map legends. These will be discussed during the Ecuador part
of the VI Soil Classification Workshop.

l. The Volcanic Terrain in Ecuador

From 1° North latitude, at the border with Colombia, to
about 2° 30' South the Andes Cordillera shows a number of
volcanoes, some of them reaching more than 5000 m above sea
level.

The Andes Cordillera origin is known as the result of Amer-
ican Continent drift to the we t, which caused the uplift
of deep magma and the subsequent production of basaltic
lavas (in Ecuador, this basic rock formation has been iden-
tified with the names of PiRdn and Macuchi). These are
pillow lavas, which indicate a marine environment for
deposition.
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On the other side, to the east, the crystalline rocks of
the Guyana-Brazil Shield, started to move up too.

Two large areas had already been individualized as geologi-
cal regions in the area: one with a basic volcanic base-
ment to the west and north, and another of a metamorphic
basement to the East and South (present Amazonian Region
and Cordillera Oriental or Real).

But it was in the Tertiary when a generalized uplift oc-
curred in the Andes, when both a western and an eastern
range were formed. The former was made from volcanic and
sedimentary terrains and the latter as an axis of metamor-
phic compressed rocks in overthrust foldings. At the same
time, faulting was active on both sides of each range, thus
creating parallel horsts going in a North-east to South
west direction, with a grabben in between.

According to SAUER (9), the Andes Cordillera, after a se-
ries of vertical movements and erosion phases, at the end
of the Tertiary reached only 2000 to 2500 m above sea level.
Then, high magnitude movements started in the Pleistocene.
These vertical movements affected different areas in the
country, but their magnitude was higher to the north of
parallel 2° South.

The differential uplifting caused the rupture of rock
masses both with faults along the mountain ranges, and
transversal to them, thus creating basins which drain ei-
ther to the East or to the West. Through the lower resis-
tance points in the Earth's crust, along the cordilleras,
magma went up to the surface to reestablish volcanic activ-
ity. It is at that time that most of the volcanoes we now
know were formed and continued growing, in some cases even
in the present time, reaching more than 4500 m altitude.

During the Quaternary, volcanic activity shifted form the
western to the eastern range where now we find the most ac-
tive volcanoes (Cotopaxi, Tungurahua, Sangay, Reventador).

According to SAUER (9), the Western range is formed by the
"Pacific petrologic Type" of rocks (sialic-lithogenic).
These rocks are more acid (dacitic), than the ones in the
eastern range, which are of the "Atlantic type" (simic-Hy-
pogenic) and which are usually formed in the most recent
phases of volcanic activity.

Volcanoes were most frequently producing andesitic or
dacitic materials, and gave place to both lava flows and
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pyroclasitc materials of various sizes, although they have
not too different composition. Some fine, wind blown mate-
rials are probably at the origin of the "cangahua", the
consolidated tuff similar to loess, which is found either
below more recent deposits or outcropping where the topsoil
has been eroded (10).

Climate

Being a tropical (equatorial) country, mean temperature is
almost constant during the year, so soil temperature re-
gimes are all "iso" regimes. Nevertheless, temperature
varies with altitude producing temperature regimes from the
isohyperthermic to the isofrigid. Temperature limits for
the various regimes have been modified in Ecuador, being
adjusted according to the temperature growing limit of
crops:

- 10° limit, minimal Crop temperature corresponds to
"frigid";

~ 139 limit between the "mesic" and the "thermic" re-
gimes, which corresponds to the growing limit of maize;

- 20 - 229 for "hyperthermic", coincides well with the
tropical crops line.

Rainfall shows important variations as it can be seen in
the map (Fig. 1). 1In the Coastal area, rainfall increases
from the Southwest, in Salinas (less than 500 mm), to North
East (close to 6000 mm) in the East of Esmeraldas Province.
In the Amazonian Region, rainfall is more homogeneous
(usually higher than 2000 mm per year).

Abundant rainfall to the footslope of the mountain ranges,
decreases with altitude, but with lower temperatures, evap-
oration also decreases, resulting in a compensation for
rainfall reduction, and makes more humid the high altitude
areas (paramos).

In the Interandean valley, rainfall decreases in the val-
leys, which have a comparatively dry climate.

More than the total year rainfall, their distribution de-
termines volcanic ash soil evolution. This distribution
directly influences the soil moisture regime, whose spatial
variations are indicated in the rainfall map.
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Influence of the main genetic factors on soil characteristics

The short range of variation among the various volcanic ma-
terials (lapilli, dacitic ashes) cannot explain alone the
large evolution differences in soils (Colmet-Daage, 5).

On the contrary, age and particle size have a more obvious
influence. Thus, the evolution difference between Amazonian
soils (Hydrandepts from Puyo) and the soils of the moist
area of the Guayas basin (Dystrendepts of Santo Domingo and
Los Bancos) is the result of age differences in the volcan-
ic materials ejected between those regions.

In a similar way, variations in soil characteristics of
northern and central soils (close to volcanoes) and the
southern soils (far from them), are due to age differences
between them, although it is also possible that particle
size, finer in the south than in the north will play an im-
portant role in soil genesis, eXplaining the differences
noted.

Rainfall and mainly the duration of the humid season, as it
is already known (6,17), have a primary role in volcanic
ash soils' genesis: in moist areas, pedogenesis leads to
individualization and preservation of amorphous materials
in the soil, while in drier areas clay minerals are formed
(mainly halloysite). So in the Ecuadorean Coastal Area, in
a climosequence, the distribution of Dystrandepts, Eutran-
depts and Mollisols is a typical example of the influence
of the dry season on soils genesis.

Likewise, in the Highland Sierra, Andepts are located in
the humid areas, i.e. in the hign zones, while in the lower
basin areas, which are drier, pedogenesis, with clay miner-
als formation, leads to the formation of Mollisols, 1In ad-
dition to the rainfall influence on the genesis of clay mi-
nerals, it is important to emphasize its role on base
leaching and consequently on base saturation, pH values and
carbonate accumulation in soils; all characteristics whose
changes are strong and rapid, especially in the Sierra,
where striking climate changes are seen on rather short
distances.

Temperature, in addition to its influence on the chemical
reactions and the weathering rate of volcanic materials,
also has an important role in the accumulation and composi-
tion of organic matter; so humic and fulvic acids show sim-
ilar contents in the cold areas, while in the warm ones,
fulvic acids are more abundant.
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Soils

The Soil map legend established for the Soil Survey of
Ecuador has taken into consideration two important soil
features: particle size distribution and mineralogy, which
reflect the evolution degree of soils. So, Colmet-Daage et
al. (11) have defined four great sets of soils:

- Sandy soils

- Sandy loam soils

- Clayey soils

- Soils with amorphous materials

Additionally, taking into account the subsoil, another set
was established for soils developed on "cangahua" (Fig. 3).

a) Sandy soils. With the exception of alluvial soils lo-
cated in the Eastern plain between Lago Agrio and Coca,
sandy soils have developed from wind-blown volcanic
ejecta. These are not evolved soils, either because
they are young, formed on recent materials, or because
they are located in areas where drought reduces weather-
ing. They may be found close to recent volcanoes like
Tungurahua, Quilotoa, Cotopaxi, Cuicocha, or in dry
areas like San Antonio de Pichincha, Latacunga, Riobam-
ba, or Palmira. 1In the latter area, as behind the Chim-
borazo Mountain, soil erosicn renewes soil materials and
allows the presence of sandy soils.

In addition to a sandy texture ranging from fine sand to
gravel, these soils are characterized by a 1/3 bar water
retention of less than 20% and their organic matter
content.

- Soils with less than 1% Organic matter in the upper
20 cm have been classified as PSAMMENTS.

In addition to the soils on medium to coarse lapilli,
close to recent volcanoes (Cotopaxi, Tungurahua) over
3600 m, i.e. under a frigid regime, most of these
soils are at lower altitudes under isothermic regimes.

For these soils, pH values range from less than 6 to
higher than 8, showing carbonate mycelia in very dry
areas.

- Soils with more than 1% organic matter were classi-
fied as VITRANDEPTS. 1In these soils, there is a
beginning of sand weathering, either because deposits
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are older or because they are in moister zones, some-
thing that contributes to organic matter accumulation.

To this early weathering corresponds the formation of
amorphous materials in moist areas and of clay miner-
als (halloysite or 14 A minerals) in dry areas. pH
and base saturation values depend on the climate under
which soils are evolving (Table 1).

Table 1. pH Values and Base Saturation (B. S.)
According to ( .imatic Zones.

Moisture
Tempe~ regime Ustic Udic
rature regqg. .
—
Isomesic
PH < 6
Isothernic pPH - 7 B. S.< 50%
B. S. > 50%

b) Loamy soils. These are more evolved soils either lo-
cated in moister areas, or they are far away of the
emission centers of ashes, or even they are developed
from older pyroclastic materials.

In the Sierra, they are located in the Interandean val-
ley at altitudes lower than 3600 m a.s.l., mostly be-
tween 2200 and 2300 m; in the Coastal area, they are
found on recent deposits in the relatively dry area be-
tween Quevedo and Bal:zar.

These are soils whose characteristics are those of a
Mollisol and locally of an Eutrandept. “Thus, color is
dark brown to black, texture is loam to sandy loam.

Clay is essentially halloysite with occasionally mont-
morillonite, or amorphous products, the latter appearing
in the moister areas.

Base saturation is higher than 50%; bulk density values
range from .8 to 1.3 and NaF test is mostly negative,
except when amorphous materials are present. Water re-
tention at 1/3 bar shows different values, related to
texture. For instance, for a first sandy loam subset,
water retention is between 10 and 20%, while for a loam
subset water retention is higher than 20%.
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For each subset, as indicated in the following tables,
main soil characteristics vary with climate: so PH,
Base saturation, bulk density, waF reaction, color and
organic matter content vary according to moisture re-
gimes, and the two latter characteristics also depend on
temperature.

Table 2. Values of Certain Characteristics of Soils
According to Climatic Zones

- Sandy loam soils: water retention at 1/3 bar: 10 to

20%
Moisture
Tempe- 3 regime Ustic Udic
rature regq.
- strong black |- strong black
color chroma: | color chroma:
0 -1 0 -1
Isomesic NaF negative NaF positive
B.D. ¢ 1.2-1.3 B.D. ©1
- Carbonate
mycelia
- dark brown " - dark brown
color chroma: color chroma
1l -2 1l -2
Isothermic - M.O.< 3% = 0.M. > 3%
- pPH > 7 - pPH = 6
| - Carbonate ‘
!
| accumul. |
i |
i )




- Loamy soils:
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water retention 1/3 bar

20%

Moisture
Tempe- regime Ustic Udic
rature regq.
- black soil strong black.
soil
Isomesic -~ NaF negative NaF positive
B.D.¥ 1,2 B.D. .8 - .9
B.S.= 50%
- O0O.M. < 3% O.M. > 4%
- pH = 7 PH = 6
Isothermic - Carbonate B.D. = 1
mycelia NaF negative
local B.S. = 50%
- PH = 6.5 PH = 6.5
Isohyperthemic - B.D.:.8 -1 B.D.:.8
-~ B.S.>»60% B.S. 50-60%

c) Clayey soils.

morillonite).,

In the Sierra,
3200 m,
ture regime.

times hard, ca

These are blac
pedon and base saturation hig
MOLLISOLS, with more than 30% cl

k soils with a mollic epi-

her than 50%.
ay (halloysite or monto-

They are

they occupy small areas between 2200 amd

that is to say they have an isothermic tempera-

They have developed on old ashes, some-
ngahua deposits, with moisture regimes
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going from ustic to udic. 1In the Coast, they are found
south of El Empalme in an area under ustic regimes; at
the Dystrandept-Mollisol transition the most clayey
soils of the climosequence are found.

Soils with amorphous materials.

15 bar pressure.

They are found in the
eastern plain and in the moist area of the Guayas basin;
in the outside hillslopes and in the high altitude areas
of the mountain ranges, i.e. in moist areas under udic
or perudic regimes, having as a consequence that soil
moisture at any time is higher than water retention at

They are soils with a bulk density lower than .8 in the
upper 35 cm, and with base saturation lower than 50%.

Several characteristics, such as water retention and or-
ganic matter have permitted the separation of several

Subsets.

-~ Soiis with water content lower than 100% (1/3 bar) =~
are Dystrandepts whose secondary properties, as in-
dicated in the table below, depend on temperature.
When they are under isofrigid regime, they are

Cryandepcs.

Table 3. Soil Properties According to Temperature Regime
Femperature : Isofrigid Isomesic Isothermic Isohyperthermic
Regime [
- black - black - dark over - dark over
Color chroma: chroma: 50 cm 10 to 20 cm
0 -1 0 -1 chroma:
1 -2
Base
Saturation very low low
Humic and H. A. 2 F. A. H. A. < F. A.
fulvic acids Especially in depth
pPH PH water - PH KC1 PH water > pH
KCl
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Among these Dystrandepts, those with a lower water reten-
tion {20 to 50%) are younger soils with sandier textures
and higher bulk density (close to 1) or soils located in
drier areas which have a lower content of amorphous
materials.

- Soils with water retention (L/3 bar) higher than 100%
have been classified as Hydrandepts or Hydric Cryan-
depts. They are strongly smeary, with a very low bulk
density (0.3 to 0.5). They have a base saturation
lower than 10%, and their reaction to NaF is very ac-
tive. Organic matter content ranges from 10 to 20% in
the upper 30 em. Color, PH and fulvic & humic acids
percentages change according to temperature, as in the
previous soils.

These Hydrandepts whose water retention can reach 300%
have developed from lapilli and old ash deposits in
very humid areas, as the eastern zone and the northeast
of Esmeraldas province.

- Organic soils. These are black soils (chroma 0 - 2)
which have all the properties of the previously de-
scribed soils, but with a higher organic matter con-
tent: this is higher than 20% throughout the profile
and sometimes it can reach 30% in the top horizon.
Water retention is always high (higher than 100%) and
base saturation very low (lower than 10%), with a sum
of bases lower than 3 meq/100 g soil in the topsoil and
1 meq/100 g soil in depth.

These are soils developed from fine ashes found at very
long distances irom volcanoes; this explains why they
are frequent in the high altitude zones south of Cafiar
to Saraguro "pdramos". They might be classified in a
"histic" subgroup of Hydrandepts.

e) Soils on Cangahua. They arc¢ very loamy to very fine sandy

soils developed on a hard layer (cangahua) which appears
at less than 1 m depth.

They are found in the Interandean valley, in the lower
parts of the basins and in the internal slopes to alti-
tudes of 3200 to 3500 m. Higher than these altitudes
cangahua disappear.

In the lower and drier areas, soils are not deep, because
of erosion; in many cases, soil has been lost and the
cangahua outcrops. Soil is sandy with very low organic
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matter content, pH is higher than 7 and in the drier areas
(transition regime from ustic to aridic) there is carbon-
ate accumulation as mycelia. There is an abrupt contact
with cangahua and the latter is not weathered. The soil
is a DURUSTOLL and cangahua is considered as a duripan.

Little by little, and with the increase in moisture in the
higher zones because of a decrease in evapotranspiration
(in some cases with increase in rainfall also), soil color
becomes darker due to higher organic matter content, and
weathering is higher. Then we have clays such as Halloy-
site and Montmorillonite, an argillic horizon is formed
with coatings of very dark color (black) at the contact
zone of cangahua and upper deposits. The presence of this
layer is caused by cangahua weathering and clay illuvia-
tion as has been shown by the coatings. pH is slightly
acid, humic acids content is higher than fulvic acids, es-
pecially in the argillic horizon. These soils have been
classified as DURIUDOLLS.

Conclusions

The various studies made on volcanic ash soils in Ecuador have
permitted to improve the knowledge of these soils which cover
about 31% of the country. They have been completely mapped by
PRONAREG.

Soil map legends were established taking into consideration many
characteristics (texture, mineralogy, water retention, organic
matter and sorption complex), whose changes depend on the cli-
mate, especially on moisture; age of the materials and the dis-
tance to emission centers are of mi..or importance.

Soil classification, not yet in its final form, was developed, in
some cases, using simple criteria of land use but not utilized by
the Soil Taxonomy. Water retention at 1/3 bar, for instance has

a limit of 100% to separate Dystrandepts from Hydrandepts, as the
organic matter content of 1% is the limit between Vitrandepts and
PSAMMENTS. These criteria and value, however, must still be dis-
cussed and better defined.
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Pedon Description and Analytical Data

The section contains, for each pedon, a description for
the pedon sampled, analytical data in two parts: the first
sheet is the standard NSSL laboratory data sheet and the
second shows the results of the mineralized analysis.

Pedons that were sampled but not included in the tour
part of the guide are in Appendix II.

If there are questions on the data sheet, Appendix III
should be checked for an explanation.

The pedons are placed in the order that we will visit
them. No classifications have been placed on any of them.
If you have a chance, it would be useful to try and work
through their classifications before we visit them in the
field.

The location of each pedon is shown on Figure 11.
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Series: Ecuador No. 1 Date: 6/83
Pedon No: S83FN-325-001

Taxonomy: Loamy over cindery, mixed, isomesic cumulic Hapludolls

Latitude: 0°31'00" Longitude: 78°37'10"

Location: Tour stop .No. 1. Machachi-Aloasi area.

Physiography: Hillside in mountains.

Geomorphic Position: Hillalope

Slope and Aspect: 10% ENE convex-convex Elevation: 3200 m M.S.L
Microrelief: none
Air Temp. Summer: 11.0°C Winter: 10.9°C

Precipitation: 1200 mm Udic moisture regime.

Water Table: > 10 M

Drainage: Well drained Permeability: moderate

Stoniness: nonstony

Land Use: Small grains of wheat and barley

Erosion or Deposition: Slight sheet and rill erosion

Parent Material: moderately weathered, ash and unweathered pumice deposits
Described by: T. Cook, G. Del Posso, and Soil Survey Staff.

Remarks: Date described: January 25, 1983. Field Moisture, 0-4 cm dry. 4-115 cm
slightly moist. 115-180 cm very slightly moist.

Vegetation: before temperate forest {(chilea, fencus, eucalyptus grove).

Ap 0 - 21 cm Black (l1l0YR 2/1, rubbed), fine sandy loam; grayish brown
(10YR 5/2, dry); plowed soft clods; very friable, non-sticky and non-plastic;
ccmmon very fine roots; abrupt smooth boundary.

Al 21 - 47 cm Very dark brown (l0YR 2/2) fine sandy loam; weak medium
and coarse angular blocky structure: very friable, rin-sticky and slightly plastic;
few very fine, fine, and medium roots; many very fine and few fine tubular pores;
2% 2-5 mm pumice fragments; gradual smooth boundary. The upper part of the horizon
is a dense compacted tillage pan.

A2 47 - 75 cm Black (N 2/0) gravelly sandy loam; weak coarse and very
coarse subangular blocky structure parting to weak coarse and very coarse granular;
very friable, non-sticky and non-plastic; few very fine, fine, and medium roots;
many very fine and common fine and medium tubular pores; coarse fragments, 15%
2-50 mm pumice; abrupt wavy boundary.

2Cl 75 - 84 cm Very pale brown (l0YR 7/4) and dark yellowish brown (l0YR
4/4) very gravelly roarse sand; single grain; loose, non-sticky and non-plastic;
few wvery fine and coarse roots; many very fine and fine interstitial pores; coarse
fragments, 45% 2-45 mm pumice; abrupt wavy boundary. Pumice strata is
discontinuous in the nit and varies from 4-10 cm in thickness.

3Abl 84 - 115 cm Black (lOYR 2/1) fine sandy loam; weak medium and coarse
subangular blocky structure parting to weak medium and coarse granular; friable,
non-sticky and non-plastic; few very fine roots; common very fine and fine and a
few medium tubular pores; 3% 2-10 mm pumice fragments; diffuse wavy boundary.

3Ab2 115 - 150 cm Very derk brown (1l0YR 2/2) fine sandy loam; weak medium
and coarse subangular blocky structure parting to weak medium and coarse granular;
friable, slightly sticky and slightly plastic; few very fine roots; common very
fine and fine and few medium tubular pores; 2% 2-15 mm pumice fragments; diffuse
wavy boundary.

3ACb 150 - 182 cm Very dark brown (lO0YR 2/2) loam; weak medium and coarse
subangular blocky structure parting to weak medium and coarse granular; friable,
slightly sticky and slightly plastic; few very fine roots; common very fine and
fine tubular and a few medium tubular pores; 2% 2-15 mm pumic fragments; gradual
wavy boundary.

3C2 182 - 205 cm Dark brown (7.5YR 3/2) and brown to dark brown (7.5YR 4/4)
loam; massive; friable, slightly sticky and slightly plastic; few very fine roots;
common very fine and fine and few medium tubular and many very fine interstital
pores; 2% 2-15 mm pumice fragments; about 50% of the horizon is very firm moist, is
weakly cemented and broken in hands with difficulty; material looks like weathered
tuff.
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ECUADOR 001

LAB CLASSIF:

LOAMY OVER CINDERY, MIXED,

S 83FN-325 -001

ECUADOR-SMSS

DATE 09/25/84

SAMPLE NO.
PEDON NO.

ISOMESIC CUMULIC HAPLUDOLL

83P2103-2110
83P 459

PROMECT NO. 83P 83

PAGE 1 OF Y4 PACES

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SFRVICGE
NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508

08

GENERAL METHODS  1B1A, 2A1,
1=~ -2-- -3-- -4-- -5-- =8-- =9-- -10- -11- -12- -13- -14- =-15- -16- =-17- -18- -19- -20-
(7,52, TOTAL - = —)(= =CLAY- -)(- -SILT- -)(~ = = = - -SAND- - =~ - - -)(~COARSE FRACTIONS(MM)-)(>2MM
CLAY SILT CO3  FINE COARSE VF F M c VC - - - - WEIGHT = - = ="y
HZN DEPTH  HORIZON LT .002 LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PCT O
NO. (CM) .002 -.05 .002 -.02 -.05 -.i0 -.25 -.50 -] -2 -5 =20 -75 75  WHOLE
R PCT OF <2MM (3A1) = = = = = - 2 - - o - - _ > <= PCT OF <75MM(3B1)-> SOIL
#hu#* SEE FOOTNOTE REGARDING PSDA BELOW *####
1S 0- 21 AP 4.9 35.4 21.3 14,1 16.1 20.5 13.8 7.1 2.2 1 TR -- uy oo
2s 21- 47 Al 5.0 34.3 20.4 13.9 15.2 19.3 4.1 8.6 3.5 3 TR ny 49 7
38 u47- 75 A2 2.5 26.1 1.7 11.4 15.6 16.4 15.4 14.0 10.0 9 6 27V 74 42
4s 75- 84  2C1 0.8 1.7 2.0 1.3 7.2 29.8 33.7 23.5 11 10 54v 99 75
58 84-115  3AB:! 6.1 42.3 26.9 15.4 16.2 16.2 10.1 6.9 2.2 1 TR 6V 4o 7
6S 115-150  3AB2 7.3 36.9 23.1 13.8 15.0 20.0 11.6 6.9 2.3 1 TR yv yu 5
7S 150-182  3ACB 9.2 32.2 20.3 11.9 16.0 20.3 3.7 6.8 1.8 3 1 yv 47 8
8S 182-205 3Cz 6.3 32.1 18.7 13.4 16.3 20.8 15.5 6.7 2.3 2 1 Ny 49 7
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - —WATER GONTENT - -) WRD
c P s EXTRACTABLE 15 = LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. 6AIC 6B3A 6R3A 6C2B 6G7A 6D2A  8D1  8D1 U4F1 LUF ~ HA3A LAID UATH 4D1  4B4  4BIC U4BIC U4B2A 4C1
e PCT OF <2MM = = - - - - - PCT <0.4MM <- - G/CC - - -> CM/CM <- =~ -PCT OF <2MM - -> CM/CM
1 2.66 0.321 0.4 2.20 1.35 6.6
2 2.34 0.184 0.4 2.12 1.48 1.23 1.25 0.005 21.8 7.4 0.17
3 2.28 0.5 4.56 2.72 .11 1.1 -- 27.8 6.8 0.18
4 0.21 0.3 3.13 3.25 2.6
5 1.13 0.5 1.44  0.92 1.29 1.29 -- 25.8 5.6 0.25
6 1.15 0.6 1.40 0.85 1.35 1.35 -- 22.5 6.2 0.21
7 0.96 0.9 1.26 1.01 1.23 1.27 0.010 25.9 9.3 0.20
8 0.55 1.2 1.79 1.98 1.32 1.34 0.005 28.1 12.5 0.20
* CAUTION SHOULD BE USED WITH PSDA DATA WHEN USED FOR MAKING ENGINEERING INTERPERTATIONS BECAUSE OF INCOMPLETE DISPERSION OF

AMORPHOUS MATERIAL.
FIELD TEXTURE.

THEY ARE PRESENTED TO AID

IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY.

REFER TO PEDON DESCR!PTION
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ECUADOR 001 S R2FN-325 -001 D
=1-= -2=- -3-- -§-- <-5-- -f-- =-T7-- -§--
(- NHUOAC EXTRACTABLE BAS:3 -) ACID- EXTR (- -
CA MG NA K SUM ITY AL  SUM
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS
NO. 6N2E 602D 6P2B 6Q2B 6HS5A 6G9A 5A3A
D MEQ / 100 G - - - - -
1 59 0.9 0.1 0.4 7.3 24.2 TR 31.5
2 6.6 1.1 0.1 0.3 8.1 27.8 -- 35.9
3 6.9 1.6 0.2 0.2 8.9 21.5 TR 30.4
4 1.7 0.7 0.1 0.2 2.7 8.1 -- 10.8
5 6.7 1.4 0.3 0.4 8.8 4.1 -- 12.9
6 7.5 1.5 0.3 0.4 9.7 6.4 TR 16.1
7 8.1 1.7 0.3 0.6 10.7 6.3 0.1 17.0
8 7.0 1.7 0.4 0.8 9.9 6.9 -- 16.8
(- - - -SPODiC HORIZON CRITERIA - - - - - )
(- -NA PYROPHOSPHATE EXTRACTABLE- -) INDEX
c FE AL FE+AL FE+AL AL+C  OF
HZN (- -DIVIDED BY- -) ACCUM
NO. 6ALA 6C8A 6G10 DI-CI PCT  PCT
<- PCT OF <2MM-> FE+AL CLAY CLAY
1 0.1 0.2 0.5 0.1 610
2 0.1 0.2 0.5 0.1 868
3 0.1 0.2 0.4 0.1 816
4 -- TR
5 0.1 0.1 0.3 TR 305
6 0.1 0.1 0.3 TR 436
7 -- 0.1 0.1 TR
8 -- 0.1 0.1 TR
FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY
ANALYSES: S= ALL ON SIEVED <2MM BASIS v=

MINERALOGY: KIND OF MINERAL VR VERMICULITE

RELATIVE AMOUNT 6 INDETERMINATE

NX AMORPHOUS

ATE 09/25/84 PEDON NO. 83P 459 NATIONAL SOIL SURVEY LABORATORY
-9-- =10- -11- -12- -13- =-14- =-15- -16- =-17- ~-18- -19- =-20-
- -CEC - - -) AL  =-BASE SAT- CO3 AS RES. COND.(- - - =PH - - =)
NHU- BASES SAT  SUM  NH4 CACO3 OHMS MMHOS NAF CACL2 H20
OAC -+ AL OAC <2MM  /CM /CM LO1M
5A8B 5A38 561 5C3 5C1 GEIG B8E1 81 8C1D B8CIF 8CI1F
- v - -2 a> <= - - - PCT - - - => 1:2 1:1
10.8 23 68 9.9 5.2 5.4
10.6 23 76 0.1 6.0 6.3
1.4 29 78 10.2 5.9 6.2
2.5 25 100 8.2 5.7 6.3
8.8 68 100 9.7 6.4 6.7
10.2 60 95 9.5 6.1 6.8
11.6 10.8 1 63 92 9.4 6.4 6.8
11.3 59 88 9.4 6.2 6.6
(=~ = = = = = = = - MINERALOGY - - - = - = - - -
(- = = ~ = = = CLAY - - - - - - - (- - =) -
(- = - - X=RAY = = - -)(- -DTA - -) TOTAL DO!
----- <@y - - - -) RES WEATH
TA21  7A21 T7A21 7A21 7A3  7A3  TB1A 7BI1A
<- RELATIVE AMOUNTS -> <= - = - - PCT - - - =>
VR 1 NX 6 2 GA39
NX 6
FD 1 NX 6
4 PCT .1-75MM 63. SPODIC HORIZON: INDEX OF ACCUMUL 0

75-20MM FROM VOLUME ESTIMATES

GA GLASS AGG FD FELDSPAR

5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL

1 TRACE

L8



DOR 001  S83FN-325-001 Page 3 of 4
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SUPPLEMENTA L DATA SHEET

EXT 15 P (- -ACID OXALATE- -) EXTR pH
P BAR RETENT AL  SI FE AL KC1
BRAY1  MOIST (KOH)

LE HZN 6S3 4B2b * * * * 8Clg

. NO. PPM <— = = = = = - - - PCT OF <2MM- - - = = = — — - >

03 1 6.9 36 0.4 0.2 0.4 0.3

04 2 8.8 49 0.5 0.3 0.4 0.3

05 3 8.5 50 0.5 0.4 0.4 0.4

06 4 2.6 49 0.1 0.1 0.3 <0.1

07 5 8.9 36 0.3 0.3 0.3 0.1

08 6 8.8 34 0.2 0.2 0.3 0.1

09 7 12.4 32 0.2 0.2 0.4 0.1

10 8 17.5 36 0.2 0.2 0.5 0.1

——.——-——-—_——..——-..—-..----—-—_———————————-—-—_—_._————.——————_————-——-—_——-_——————

N ZEALAND PROCEDURE

Z8



CP83FN128
(e e o MINERALOGY = === = = m e e e e e e e e )
(= mmmm e OPTICAL============—=--—me——emmooom I e X-RAY-=—===—=- ) (---DTA--) (TOT ANAL)
(mmm = SAND/SILT=-——~==mmm—==mm—m——— e oo~ I B CLAY-==——==——m—m e )
SAMPLE H2ZN FA RE K20 FE
NO. NO. 7Bla 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7A2I 7A2I 7A21 7A21 7A2I 7A3  7A3  6Q3A 6C7A
Cmmm e PCT—m——— === m e > <----RELATIVE AMOUNTS------ > Kmmm—me- PCT—=—=—=—==— >
83P2103 1
83pP2104 2 VFS 2 GA39 FP24 GS17 FG 7 HN 4 PR4 HG 2 OP 2 0GKl VR 1l NX 6 0.5 1.6
83P2105 3
83P2106 4 NX 6 0.3 1.3
83P2107 5
83p2108 6 FD 1 NX 6 0.4 2.5
83P2109 7
83pP2110 8

ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: OP = OPAQUES FP = PLAGIOCLASE FELDSPAR GA = GLASS AGGREGATES GS = GLASS HN = HORNBLENDE PR = PYROXENE

VR = VERMICULITE NX = NON-CRYSTALLINE HG = GLASS COATED HORNBLENDE FG = GLASS COATED FELDSPAR

0G

GLASS COATED OPAQUE FD = FELDSPAR

RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
MINERALOGY BASED ON SAND/SILT:

MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS:



Series: Ecuador No. 9 85§ Date: 8/82
Pedon No: S83FN-325--009

Taxonomy: Fine-loamy, mixed, isomesic Andic Humitropept

Latitude: 0°32'15" Longitude: 78°37'10"

Location: This pedon is located about 60 km south of Quito west of
Machachi on  Corazon Volcano (Alcasi zone pit two of Machu sequence).
Physiogrephy: Mountains

Geamorphic Position: On lower foot slopes

Slope and Aspect: 25% E convex-convex Elevation: 3420 m M.S.L
Microrelief: Smooth

Air Temp. Summer: Winter:

Precipitation: 1400 mm Udic moisture regime.

Water Table: > 10 m

Drainage: Well drained Permeability: moderate

Stoniness: nonstony

Land Use: Cropland

Erosion or Deposition: slightly eroded with sheet and rill erosion.
Parent Material: multiple deposits of ash and pumice.

Descrived by: T. Cook, G. Del Pcsso, and Soil Survey Staff,

Remarks: Date described: January 25, 1983. Field Moisture, 0-26 om moist,
some clads dry, 26-220 moist.

Vegetation: before temperate forest

Ap 0- 26 om Black (10YR 2/1, rubbed), loam; dark gray (l0YR 4/1,
dry); plowed, soft clods; very friable, non-sticky and non-plastic; weakly
Omeary, very moist or wet; canmon very fine and fine roots; clear wavy
boundary.

Al 26 - 68 cm Black (10YR 2/1) loam; weak anedium and coarse
subangular blocky structure parting to moderate medium and coarse granular;
friable, slightly sticky and slightly plastic; weakly smeary, very moist or
wet; few very fine roots; many very fine interstitial few fine and medium
tubular, pores; 2% 2 to 5 mm pumice fragments; “‘ffuse wavy boundary.

30 to 50% worm casts in horizon.

A2 68 - 120 am Black (N 2/0) loam; weak very coarse subangular blocky
structure parting to moderate medium and coarse subangular blocky; friable,
slightly sticky and slightly plastic; a few thin patchy organic coatings on
peds; few very fine roots; many very fine, few fine and medium tubular pores;
coarse pumice fragments, 10% 2 to 40 mm; abrupt wavy boundary.

30 to 50% worm casts in horizon. Fragments increase in amount in the lower
part of the horizon.

2C 120 - 138 am Very pal: brown (10YR 7/4) and dark yellowish
brown(l0YR 4/4) very gravelly coar.e sand; single grain; loose, non-sticky and
non-plastic; few very fine roots; many very fine and fine interstital pores;
coarse pumice fragments, 40% 2 to 40 mm; abrupt wavy boundary.

3Abl 138 - 183 am Black (10YR 2/1) loam; weak very coarse subangular
blocky structure parting to weak coarse subangular blocky; friable, slightly
sticky and slightly plastic; few thin patchy dark reddish brown (5YR 3/3)
organic coatings on peds; many very fine, few fine tubular pores; 1% 2 to 10 mm
pumice fragments; diffuse wavy boundary. 30 to 50% worm casts in horizon.

3Ab2 183 - 220 am Black (10YR 2/1) loam; weak very coarse subangular
blocky structure parting to weak medium and coarse subangular blocky; friable,
slightly sticky and slightly plastic; weakly smeary, very moist or wet; few
thin patchy dark reddish brown (5YR 3/3) organic coatings on peds; many very
fine and few fine tubular, pores. 30 to 50% worm casts in horizon.



ECUADOR 009

LAB CLASSIF: FINE-LOAMY, MIXED,

ISOMESIC ANDIC HUMITROPEPT

PAGE 1 OF 4 PAGES

S 83FN-325 -009 DATE 09/25/84 SAMPLE NO. 83P2091-2096 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO.  83P 457 SOIL CONSERVATION SERVICE
ECUADOR~SMSS PROJECT NO. %3P 83 NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508
GENERAL METHODS  1B1A, 2A1, 2B
“1-- -2-- -3-- -lb-- =5-- -6-- -7-- -8-- -9-- -10- -11- =12- =13- -14- =-15- =-16- -17- -18- ~-19- =-2Q-
(= = -TOTAL - - -)(- -CLAY- -)(= -SILT- =)(- = = = = -SAND- - =~ = - ~;(-COARSE FRACTIONS(MM)-}(>PMM
CLAY SILT SAND FINE CO3 FINE COARSE VF F M c VC - - - - WEIGHT - - - - T
SAMPLE HZN DEPTH  HORIZON LT .002 .05 LT LT .002 .02 .05 10 .25 .5 1 2 5 20 .1- PCI O
NO.  NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 =-.10 -.25 =-.50 1 -2 -5 =20 -75 75  WHOLE
<= - e - e e a - e oo - PCT OF <2MM (3A1) - = = = = = 2 = - - - - - > <- PCT OF <75MM(3B1)-> SOIL
####% SEE FOOTNOTE REGARDING PSDA BELOW *#####
832091 1S 0~ 26 AP 7.1 36.7 56.2 22.6 4.1 4.1 17.8 4.3 1.8 2.2 1 TR -- 43 1
832092 2S 26- 68 Al 3.4 40.8 55.8 26.6 14.2 14.2 18.1 12.5 8.0 3.0 1 TR 5v 45 6
832093 35S 68-120 A2 2.0 28.6 69.4 17.0 11.6 13.4 16.5 15.9 14.1 9.5 7 6 20V 71 33
832094  4S 120-138 2C 0.1 3.3 96.6 1.8 1.5 0.7 7.1 31.9 35.0 21.9 9 9 50V 99 68
832095 5S 138-183  3AB1 4.1 46.5 L49.4 30.7 15.8 15.4 17.0 9.8 5.8 1.4 1 TR 2v 36 3
832096 6S 183-220 3AB2 5.4 37.4 57.2 24.7 12.7 13.0 20.2 13.6 7.3 3.0 3 1 2v u8 6
ORGN TOTAL EXTR TOTAL (~ - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRD
c N P s EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SO!L
NO.  NO. 6AIC 6B3A 6R3A 6C2B 6G7A 6D2A 8D1  8D1 L4F1 LF  WA3A 4AID MNATH u4D1  4B4  4BIC 4BIC L4B2A 4Gl
<= = - - - - - PCT OF <2MM = = = = ~ - - > PCT <0.4MM <- - G/CC - - -> CM/CM <~ =~ =PCT OF <2MM - -> CM/CM
832091 1 6.17 0.420 0.4 0.3 3.00 2.30 0.84 0.99 0.056 50.7 16.3 0.29
832092 2 4.32 0.253 0.6 0.4 4.68 3.68 0.98 1.07 0.029 46.2 12.5 0.32
832093 3 3.70 0.229 0.6 0.3 7.40 5.35 1.05 1.21 0.040 39.1 10.7 0.25
832094 4 0.23 0.3 TR 20.00 65.00 6.5
832095 5 2.02 J.6 0.2 3.22 1.98 1.20 1.26 0.016 3.3 8.1 0.31
832096 6 1.69 0.8 0.1 2.54 1.57 1.22 1.28 0.016 31.5 8.5 0.27

AMORPHOUS MATERIAL.
FIELD TEXTURE.

-----__—----—---_—---_--—--_---_----_.._.-__.._-__--_-____—-___—-__-_—_..__.-____—_____..__-_..____.._..-____..-_____--_-_—----———--

BE USED WITH PSDA DATA WHEN USED FOR MAKING ENGINEERING INTERPERTAT!ONS BECAUSE OF
THEY ARE PRESENTED TO AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY.

INCOMPLETE DISPERSION OF
REFER TO PEDON DESCRIPTION FOR
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SAMPLL
NO.

832091
832092
832093
832094
832095
832096

SAMPLE
NO.

832091
832092
832093
832094
832095
832096

ECUADOR 009 S 83FN-325 -009 DATE 09/25/84

(- NH4UOAC EXTRACTABLE BASES -) ACiID- EXTR
5B5A 5B5A 5B5A BASES
602D 6P2B

(- - - -SPODIC HORIZON CRITERIA
(- -NA PYROPHOSPHATE EXTRACTABLE- -)
FE+AL FE+AL
(- -DIVIDED BY- -) ACCUM

NO. 6ALA 6C8A 6G10

<- PCT OF <2MM-> FE+AL CLAY

[eJeolofoYe]

NV wWw~
O=000

D= OWN =

FAMILY CONTROL SECTION:
ALL ON SIEVED <2MM BASIS
KIND OF MINERAL VR VERMICULITE

ANALYSES:

MINERALOGY: NX AMORPHOUS

RELATIVE AMOUNT INDETERMINATE 5 DOMINANT L4 ABUNDANT

PAGE 2 OF 4 PAGES

PEDON NO. 83P 457 NATIONAL SOIL SURVEY LABORATORY

{- - - =CEC - - -)

-13- -14- -15- -16- =~17- -18- -19- =-20-
-BASE SAT- C0O3 AS RES. COND.(- - - =PH - - =)
NHL4  CACO3 OHMS MMHOS NAF CACL2 H?0
OAC <2MM /CM /CM .01M
5C1 6E1G 8E1 81 8Ci1D 8C1F 8CI1F
PCT = - - =-> 1:2 1:1
62 10.0 5.5 5.6
L7 10.6 5.3 5.9
49 10.5 5.3 6.0
90 9.0 5.5 6.2
17 9.6 5.9 6.4
80 9.3 6.1 6.5
--------- MINERALOGY -~ - - = = =~ - - -)
------- CLAY - = = - - = =)(---) -
(- - - - X-RAY - - = =)(- -DTA - -) TOTAL DOM
(- - - - - U - - - -) RES WEATH
T7A21 TA2!t TA21 TA21 TA3 TA3 781A 7B1A
<- RELATIVE AMOUNTS ~> <= - - - - PCT - = - ->
VR 2 NX 6 1  GAy2
NX 6
FD 1 NX 6 4 GA35
FD 1 NX 6
56. SPODIC HORIZON: INDEX OF ACCUMUL 2375

75-20MM FROM VOLUME ESTIMATES
GA GLASS AGG

FD FELDSPAR
3 MODERATE 2 SMALL 1 TRACE

L8



ECUADOR 009 S83FN-325-009 Page 3 of 4
NS SL

SUPPLEMENTAL DATA SHEET

————————————_——-—.—_—————————-———_————_-—_——__.-—_—-._—————_——_———————-————-.——_-.—__.—

EXT 15 P (- -ACID OXALATE- -; EXTR pH
P BAR RETENT AL SI FE AL KC1
BRAY1 MOIST (KOH)
SAMPLE HZN 6S3 4B2b * * * * 8Clg
NO. NO. PPM {(- == === - - -PCT OF <2MM~ - = - = - = - - >
832091 1 le.2 54 0.5 0.2 0.4 0.4
832092 2 l6.9 67 0.7 0.4 0.5 0.7
832093 3 14.7 69 0.8 0.4 0.5 0.7
832094 4 30 0.1 0.1 0.2 0.1
832095 5 14.8 36 0.5 0.3 0.4 0.3
832096 6 14.7 47 0.4 0.3 0.5 0.2

——_—-‘.-——————_——_—__—_—_——_—-——---—--———-——-_——_————-——-——————_—-—_——————-—.- —— e -

* NEW ZEALAND PROCEDURE
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Page 4 of 4

CPBIFN128
' (= m e o e MINERALOGY - -— )
S — OPTICAL====——mmmmmm e e I G ——— K-RAY=mmmmmmmm ) (---DTA--) (TOT ANAL)
(mmmmmmmm e SAND/SILT-—=== -m= === mmmmm e e = ) (-- -~ -~-CLAY - -—)
SAMPLE HZN FA RE K20 FE
NO. NO. 7Bl1A 7Bl1A 7B1A 7BlA 7BlA 7BlA 7BlA 7BlA 7B1A 7BlA 7BlA 7A2I 7A2I 7A2I 7a2I 7A2I 7A3  7A3  6Q3A 6CTA
. PCT=——=mmmmmm e e e > <----RELATIVE AMOUNTS=-=—-—-~ > Cmmmm——m oy S >
83p2091 1
83P2092 2  VFS 1 GA42 FP22 GS18 FG B8 HN 4 PR3 HGl FEl OG1 VR 2 NX 6 0.3 1.8
83£2093 3 NX 6 0.2 1.8
83p2094 4 VFS 4 GA35 FP1B FGl4 GS11 HG 7 HNS FE 4 BT 3 OG 2 FD 1 NX 6 0.2 0.9
83P2095 S
83P2096 6 FD 1l NX 6 0.3 2.6
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: FE = IRON OXIDES FP = PLAGIOCLASE FELDSPAR GA = GLASS AGGREGATES GS = GLASS HN = HORNBLENDE
PR = PYROXENE VR = VERMICULITE KX = NON-CRYSTALLINE ' HG = GLASS COATED HORNBLENDE o
[{o)
FG = GLASS COATED PELDSPAR O0OG = GLASS COATED OPAQUE BT = BIOTITE FD = FELDSPAR
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

MINERALOGY BASED

MINERALOGY BASED

ON SAND/SILT:

ON CLAY:

FAMILY PLACEMENT:

COMMENTS:



Series: Fruador No. 6 a1 Date: 6/83
Pedon No: SB83FN-325-006

Taxonomy: Fine-loamy, mixed, isamesic Andic Humitropept

Latitude: 0°20'15" Longitude: 78°33'45"

Location: In a pasture on the Santa Catalina INIAP Experiment Station
Physiography: Terrace

Geamorphic Position: On a hillslope

Slope and Aspect: 12% E planar-planar Elevation: 3140 m M.S.L.
Microrelief: smooth

Air Temp. Summer: 10.6°C Winter: 11.1°C

Precipiation: 1450 mm Udic moisture regime

Water Table: > 10 meters

Drainage: Well drained Permeability: moderate

Stoniness: nonstony

Land Use: pasture in an experimentation station

Erosion or Deposition: none

Parent Material: ash and pumice deposits

Described ky: T. Cook, G. Del Posso, and Soil Survey Staff

Remarks: . Date described: January 21, 1983. Field Moisture, 0-185 cm moist.
Worm casts occupy 20 to 50 percent of the pedon. All coarse fragments are pt~ice.
Vegetation: Before clearing a native temperate forest, now mostly kikuyu grass

al 0 - 10 cm Black (10YR 2/1) loam; moderate medium coarse and very coarse
granular structure; friable, non-sticky and non-plastic; many very fine, common
medium and coarse roots; common very fine interstitial and few very fine pores; 1%
2 to 5 mm fragments; clear wavy boundary.

A2 10 - 55 amn Black (N 2/0) loam; weak coarse subangular block structure
parting to weak coarse and very coarse granular; friable, slightly sticky and
slightly plastic; very weakly smeary, very moist or wet; common very fine and fine
roots; many very fine and few fine tubular pores; 1% 2 to 5 mm fragments; clear
wavy boundary.

A3 55 - 79 am Black (N 2/0) gravelly loam; weak coarse subangular blocky
structre parting to weak coarse and very coarse granular; friable, slightly sticky
and slightly plastic; very weakly smeary, very moist or wet; few thin discontinuous
organic coatings on peds; few very fine and fine roots; many very fine tubular and
few fine tubular pores; coarse fragments, 20% 2 to 60 mm; clear wavy boundary.

2Abl 79 - 117 acm Black (10YR 2/1) loam; weak coarse subangular blocky
structure parting to weak coarse and very coarse granular; friable, slightly sticky
and slightly plastic; very weakly smeary, very moist or wet; cammon thin continuous
organic coatings on peds; few very fine and fine roots; many very fine tubular and
few fine tubular pores; 1% 2 to 5 mm fracments; diffuse wavy boundary.

2Ab2 117 - 151 cm Black (10YR 2/1) silt loam; weak coarse subangular blocky
structure parting to weak coarse and very coarse granular; friable, slightly sticky
and slightly plastic; weakly smeary, very moist or wet; many thin continuous
organic coatings on peds; few very fine and fine roots; many very fine and few fine
tubular pores; 1% 2-5 mm fragments; diffuse wavy boundary.

2Ab3 151 - 185 cm Black (N 2/0) silt loam; weak coarse subangular blocky
structure parting to weak coarse and very coarse granular; friable, slightly sticky
and sllghtly plastic; weakly sgmeary, very noist or wet; many thin continuwus
organic coatings on peds; few very fine and fine roots; many very fine and few fine
tubular pores; coarse fragments, 15%; most fragments in layer about 10-15 an thick,
average for whole horizon less than 5%.



ECUADOR 006

PAGE 1 OF 4 PAGES

LAB CLASSIF: FINE-LOAMY, MIXED, I1SOMESIC ANDIC HUMITROPEPT
S 83FN-325 -006 DATE 09/25/84 SAMPLE NO. 83P2065-2070 U. S. DEPARTMENT OF AGRICULTIRE
PEDON NO.  83P 453 SOIL CONSERVATION SERVICE
ECUADOR-SMSS PROJECT NO. 83P 83 NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508
GENERAL METHODS  1B1A, 2A1, 2B
“1=-= =2-- -3-- -lb-- =5-- -f-- =-T-- -8-- -9-- -10- =-11- -12- -13- -14= =-15- -16- =17~ -18- =-19= -20-
(= = =TOTAL - - -)(- -CLAY- -)(- -SILT- -)(~ - = = - -SAND- - = = = -)(-COARSE FRACTIONS(MM)-)(>2MM
CLAY SILT SAND FINE CO3 FINE COARSE VF F M c VC - = = = YEIGHT = - = -  WT
SAMPLE HZN DEPTH HORIZON LT  .002 .05 LT LT .p02 .02 .05 .10 .25 .5 1 2 5 20 .1- PCT O
NO. NO. (CM) .002 -.05 -2 .0002 .002 -.02 =-.05 -.10 =-.25 ~-.50 -1 -2 -5  -20 -75 75 WHOLE
€= = = e - e e - m oo PCT OF <2MM (3A1) = = = = = = 2 = = = = = = > <- PCT OF <75MM(3B1)-> SOIL
##uus SEE FOOTNOTE REGARDING PSDA BLLOW #####
832065 1S 0- 10 Al 4.7 50.7 Uub4.6 33.2 17.5 15.5 16.1 8.3 3.4 1.3 TR TR 3V 313
832066 2S 10- 55 A2 3.8 50.7 U45.5 - 3.0 16.7 15.7 16.4 8.6 3.6 1.2 TR -~ 3v 32 3
852067 3S 55- 79 A3 2.4 44,6 53.0 0.1 29.4 15.2 13.6 16.4 10.0 5.9 7.1 7 3 LoV 70 50
832068 u4S 79-117  2AB1 3.2 54.2 42.6 0.1 35.8 18.4 15.5 16.1 6.7 2.9 1.4 TR - 3v 29 3
832069 5S 117-151 2AB2 2.6 55.2 u2.2 35.1 20.1 19.5 13.7 4.8 2.9 1.3 1 TR 3v 26
832070 6S 151-185 2AB3 2.6 50.5 Uu46.9 29.9 20.6 21.2 13.0 6.0 4.6 2.1 1 1 13v 37 15
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRD
c N P 3 EXTRACTABLE 15 - LIMITS = FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1  8D1 A4F1 4F  4A3A LAID U4ATH 4D1  EB4  4BIC LBIC U4B2A 401
<= = == m - PCT OF <2MM = ~ = = = = = > PCT <O.4MM <- - G/CC - - =-> CM/CM <- - -PCT OF <2MM - -> CM/CM
832065 1 6.22 0.424 0.8 0.6 4.55 3.30 G.79 0.92 0.051 56.7 15.5 0.32
832066 2 5.68 0.368 0.8 0.6 5.55 4.18 0.98 1.07 0.029 47.0 15.9 0.30
832067 3 5.38 0.8 0.5 9.08 6.u42 0.87 0.96 0.025 54.6 15.4 0.26
832068 4 4L_.21 0.9 0.5 6.56 Uu.34 1.06 1.15 0.027 45.5 13.9 0.33
832069 5 3.91 1.1 0.4 9.46 6.00 1.01 1.13 0.038 50.9 15.6 0.35
832070t 6 U4.13 1.1 0.3 10.50 6.46 0.92 1.09 0.054 57.2 16.8 0.35

- - -

* PSDA IN THIS PEDON SHOULD NOT BE USED FOR MAKING ENGINEERING INTERPERTAT!ONS BECAUSE OF
REFER TO PEDON DESCRIPTION FOR

MATERIAL. THEY ARE PRESENTED TO AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY.

FIELD TEXTURE.

INCOMPLETE DISPERSION OF AMORPHOUS
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SAMPLE
NO.

832065
832066
832067
12068
© 32069
632070

SAMPLE
NO.

832065
832066
832067
832068
832069
832070

PAGE 2 OF Y4 PAGES

ECUADOR 006 S 83FN-325 -006 DATE 09/25/84 PEDON NO. 83P 453 NATIONAL SOIL SURVEY LABORATORY
=1==- =2-- =3-- -f-- -5-- -f-- =-7-- -8-- -9-- -10- -11- =-12- =-13- =-14- -15- =-16- =-17- =18- =19- -20-
(- NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- C03 AS RES. COND.(- - - -PH - - =)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS NAF CACL2 H20
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL GAC <2MM /CM /CM .01M
NO. 6N2E 602D 6P2B 6028 6H5A 6G9A 5A3A 5A8B 5a3B 5G1 5C3 5C1 6E1G 8E1 81 8C1D B8C1F 8C?F
€<= = == = = = = = - - - MEQ / 100G = = = = = = = = = - = > <= - - - - PCT -~ - = => 1:2 1:1
1 3.9 0.6 0.1 0.4 5.0 28.8 1.2 33.8 21.4 6.2 19 15 23 10.9 4.7 5.1
2 4.6 0.4 0.1 0.2 5.3 28.8 0.6 34.1 21.1 5.9 10 16 25 11.0 4.9 5.6
3 5.1 0.7 0.1 0.2 6.1 27.1 0.3 33.2 21.8 6.4 5 18 28 11.0 5.1 5.9
4 5.4 0.9 0.1 0.3 6.7 27.7 0.3 3u4.4 21.0 7.0 4 19 32 10.9 5.4 6.0
5 9.3 1.5 0.2 0.7 11.7 25.6 TR 37.3 24.6 31 438 10.2 5.6 6.3
6 12.4 2.1 0.2 1.0 15.7 23.0 TR 38.7 27.3 41 58 G.8 5.2 6.2
(- -~ - -SPODIC HORIZON CRITERIA ~ - - - - ) (- ==~ =- === = = MINERALOGY - = = = = = = - = )
(-~ -NA PYROPHOSPHATE EXTRACTABLE~ -) INDEX (=== === = CLAY = = = - - = = )
Cc FE AL FE+AL FE+AL AL+C OF (- -~ =~ = X-RAY = = = -)(- -DTA - -) TOTAL DOM
HZN (- -DIVIDED BY- -) ACCUM (- = » = = <2U - - - =) RES WEATH
NO. 6A4A 6C8BA 6G10 Di-Cl PCT PCT TA21  TA21 7A21 T7A21 T7A3 TA3 7B1A TB1A
<= PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS -> <= =~ « - - PCT - = - =>
1 0.4 0.5 0.6 0.2 31y
2 0.4 0.5 0.6 0.2 1449 NX 6
3 0.3 0.4 0.5 0.3 768
4 0.3 0.4 0.5 0.2 1246 NX 6
5 G.4 0.3 0.5 0.3 1224
6 0.5 0.3 0.6 0.3 1272
FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 3 PCT .1-75MM 43, SPODIC HORIZON: |INDEX OF ACCUMUL 5878
ANALYSES: S= ALL ON SIEVED <2MM BASIS V= 75-20MM FROM VOLUME ESTIMATES

MINERALOGY: KIND OF MINERAL NX AMORPHOUS
RELATIVE AMOUNT 6 INRETERMINATC 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

£6



ECUADOR 006 S83FN-325-006 Page 3 of 4
NS SL

SUPPLEMENTAL DATA SHEET

_————-——-——_-._.__-_--——_—————_—————_—_—.._-.__-.__————_—_—_..—_--————————-—_.——-—_—_.

EXT 15 P (- -ACID OXALATE- -) EXTR pPH
P BAR RETENT AL SI FE AL KC1
BRAY1l MOIST (KOH)
SAMPLE HZN 6S3 4B2b * * * * 8Clg
NO. NO. PPM <= = = = = = = = = PCT OF <2MM- - - - - - - - - >
832065 1 17.4 80 0.9 0.4 0.6 1.0
832066 2 25.0 83 1.0 0.5 0.7 1.1
832067 3 25.5 86 1.2 0.6 0.6 1.3
832068 4 2¢.5 86 1.2 0.7 0.6 1.4
832069 5 29.6 76 1.0 0.7 0.9 0.9
832070 6 31.7 70 0.8 0.6 1.0 0.6

* NEW ZEALAND PROCEDURE

¥6



Page 4 of 4

CP83FN128
et T p——— MINERALOGY--—~—-—- -—- 2 )
(e OPTICAL——— === e ) (e X-RAY-~———cee- ) (---DTA--) (TOT ANAL)
(e — e SAND/SIT, Tem—— e c e ) (- - --~CLAY-- )
SAMPLE H2N FA RE K20 FE
NO. NO. 7Bl1A 7B1A 7B1A 7BlA 7BlA 7B}A 7BlA 7B1A 7BlA 7BlA 7BlA 7A21 7A2I 7A2I 7A21 7A21I 7A3 7A3 6Q3A 6C7A
L e S T S > <~--—-—-RELATIVE AHOUNTS -> < PCT >
83P2065 1
83P2066 2 VFS GA34 OT32 GC22 GSll NX 6 0.3 2.0
83P2067 3
83pP2068 4 VFS _ GA37 O0T27 GC21 GS1s NX 6 0.2 1.9
83P2069 S
83P2070 6

ANALYSES: S=ALI, ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: GA = GLASS AGGREGATES GG = GLASS OT = OTHER NX = NON-CRYSTALLINE GC = GLASS COATED GRAIN

RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

S6

MINERALOGY BASED ON SAND/SILT:
MINERALOGY BASED ON CLAY:

FPAMILY PLACEMENT:

COMMENTS:
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Series: Ecuador No. 4 Date: 6/83
Pedon No: S83FN-325-004

Taxonomy: Coarse~loamy over cindepry, mixed, isomesi.. Typic Humitropept
Latitude: 0°28'00" Longitude: 78°42'40"

Location: Aurora PFarm

Physiography: Mountains

Geomorphic Position: Hillslope

Slope and Aspect: 25% N convex-convex Elevation: 2780 m M.S.L
Microrelief:

Air Temp. Summer: Winter:

Precipitation: 1700 mm approximately. Udic moisture regime.

Water Table: > 10 meters

Drainage: Well drained Permeability: Moderately slow

Stoniness: nonstony

Land Use: Pasture

Erosion or Deposition: None to slight

Parent Material: ash and pumice deposits

Described by: T. Cook, G. Del Posso, and Soil Survey Staff.

Remarks: Date described: January 26, 1983. Field Moisture, 0-45 cm wet, 45-150
cm moist, 150-190 cm wet.
Vegetation: Native vegetation was a temperate forest. Now cleared and planted to

kikuyu pasture grass.

Al 0 - 24 cm Very dark brown (l0YR 2/2) loam; weak coarse subangular
blgck{ structure parting to moderate medium, coarse, very coarse granular; friable,
slightly sticky and slightly plastic; common very fine and few fine and medium
roots; many very fine and few fine tubular pores; 1% 2-5 mm pumice fragments;
gradual wavy boundary.

A2 24 - 45 cm Very dark brown (10YR 2/2) sandy loam; weak medium and
coarse subangular blocky structure; very friable, non-sticky and non-plastic;
weakly smeary, very moist or wet; few very fine, fine, and medium roots; many very
fine interstitial and tubular and common fine tubular pores; 5% 2-20 mm pumice
fragments; clear wavy boundary. .

2Bw 45 -~ 63 cm Brown to dark brown (l0YR 4/3) gravelly coarse sand;
single grain; loose; few very fine, fine, and medium roots; many very fine and fine
interstitial pores; 30% -2-20 mm pumice fragments; clear wavy boundary. This and
next two horizons composed of many strata of pumice from about 100% 10-60 mm pumice
to strata composed of pumice all less than 2 mm in size,

2Cl 63 - B3 cam Pale yellow (2.5Y 7/4) gravelly c¢ se sand; single grain;
loose; few fine and medium roots; many very fine and fin. inter-stitial pores; 30%
2-40 mm pumice fragments; clear wavy boundary.

2C2 83 - 150 cm Light gray (l0YR 7/2) very gravelly coarse sand; single
grain loose; very few very fine roots; many very fine and fine interstitial pores;
508 2-60 mm pumice fragments; abrupt wavy boundary.

3Abg 150 -~ 168 cm Very dark grayish brown (l0YR 3/2) and dark brown (lOYR
3/3) silt loam; common fine prominent dark reddish brown (5YR 3/3) and few fine
prominent dark reddish brown (2.5YR 3/4) mottles; weak very coarse angular blocky
structure; friable, slightly sticky and slightly plastic; weakly smeary, very moist
or wet, very few very fine roots; common very fine tubular pores; gradual wavy
boundary. Eome brown (7.5YR 4/4) material in pores that looks like gel deposits
(imogolite). The upper 5 cm of this horizon contains a few pumice fragments 5-10
cm in size.

3Bwlb 168 - "' cm Dark grayish brown (10YR 4/2) and brown to dark brown
(LOYR 4/3) s:.: loam; common fine distinct brown to dark brown (7.5YR 4/4) mottles;
weak coarse angular blocky structure; friable, slightly sticky and slightly
plastic; weakly smeary, very moist or wet, very few very fine roots; common very
fine tubular pores; gradual wavy boundary.

3Bw2b 190 - 207 cm Brown to dark brown (10YR 4/3) and dark brown (7.5YR 4/4)
silty clay loam; massive; friable, slightly sticky and slighily plastic; weakly
smeary, very moist or wet, very few very fine roots; common very fine and few fine
tubular pores; 7% 2-30 mm pumice fragments.
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LAB CLASSIF: FINE-LOAMY OVER CINDERY, MIXED, ISOMESIC TYPIC HUMITROPEPT

S 83FN-325 -004 DATE 09/25/84 SAMPLE NO. 83P2119-2126 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO. 82P 461 SOIL CONSERVATION SERVICLC

ECUADOR-SMSS PROJECT NO. &33P 83 NATIONAL SOIL SURVEY LABORATORY

LINCOLN, NEBRASKA 68508
GENERAL METHODS 1B1A, 2A1, 2B

“1== =2-- -3--= -l-- -5-- 6= -T-- -B-- =9-- =10- -11- =-12= -13~ -1h= =15~ -16- -17- -18- =-19- -20-
(= = ~TOTAL - - =)(= ~CLAY- ~)(- -SILT- -)(- = = = =~ -SAND- - - - - —-)(-COARSE FRACT|ONS(MM)-)(>2MM
CLAY SILT SAND FINE CO3 FINE COARSE VF F M - VS = - = = WEIGHT = = = = ' WT
SAMPLE HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .C5 .10 .25 .5 1 2 5 20 .1- PCT O
NO. NO. (CM) .002 -.05 -2 .0002 .002 -.02 =-.05 =-.10 =-.25 =-.50 -} -2 -5 =20 -75 75 WHOLE
S R T TR PCT OF <2MM (3A1) - - = = = = 2 - - = o - = > <- PCT OF <75MM(3B1)-> SOIL

#eun#® SEE FOOTNOTE KREGARDING PSDA BELOW #####

832119 1S 0- 24 Al 2.1 39.1 58.8 24.3 14.8 16.5 20.1 13.5 6.7 2.0 2 1 3v L6 6
832120 2S 24- 45 A2 1.8 27.1 711 17.0 10.1 13.5 20.7 18.5 11.8 6.6 6 3 11V 66 20
832121 35 u45- 63 2BW 0.6 3.0 96.4 2.4 0.6 3.9 15.5 26.0 29.5 21.5 9 10 Lov 97 59
832122 45 63- 83 2C1 0.9 1.7 97.4 1.7 TR 1.1 8.6 31.2 36.9 19.6 11 16 39V 99 66
832123 55 83-150 2C2 0.9 1.3 97.8 1.3 -- 1.0 7.1 33.0 35.9 20.8 9 15 58v 99 82
832124 6S 150-168 3ABG 3.1 53.4 43.5 35.0 18.4 17.4 16.4 7.1 2.2 0.4 -- -- - 26 --
832125 7S 168-190 3BwW1B 3.6 51.4 4s5.0 34.3 17.1 14.8 17.6 8.1 3.1 1.4 1 1 -- 32 2
832126 8S 190-207 3BW2B 13.0 36.7 50.3 25.7 11.0 13.2 15.3 11.1 6.8 3.9 3 1 15v 49 19
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RAT10/CLAY)(ATTERBERG )(= BULK DENSITY -) COLE (- - -WATER CONTENT - ~) WRD
(o N P S EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOiL
NO. NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 801 8D1 4uf 113 LA3ZA 4AID 4p1H 4D 4By 4B1C 4BI1C u4B2A 4Ci
<= = = = = = = PCT OF <2MM = « =« = - - - > PCT <0.4MM <~ - G/CC =~ = -> CM/CM <~ - —PCT OF <2MM - -> CM/CM
832119 1 4.26 0.358 1.0 0.7 7.24 5.95 1.02 1.08 0.019 41.4 12.5 0.29
832120 2 2.51 0.190 0.8 0.5 5.28 4L4.83 1.02 1.07 0.015 37.5 8.7 0.27
832121 3 0.29 0.020 0.3 0.1 2.67 5.83 3.5
832122 L 0.17 0.3 0.1 2.11 4.00 3.6
832123 5 0.14 0.3 TR 1.56 u4.44 4.0
832124 6 1.09 0.8 0.2 2.68 2.84 1.09 1.16 0.021 L3.6 8.8 0.38
832125 7 1.07 0.9 0.2 2.50 2.69 1.09 1.17 0.024 43.5 9.7 0.37
832126 8 0.49 1.9 0.2 0.90 1.33 1.09 1.17 0.022 42.6 17.3 0.25

- - - > - - - - - - - - = - - e dm = - .----_----_-----—--_—---—--—--————----—----—...._-—-------------_---——-------———-—---—--

* CAUTION SHOULD BE USED WiTH PSDA DATA WHE? USED FOR MAKING ENGINEERING INTERPERTATIONS BECAUSE OF INCOMPLETE DISPERSION OF
AMORPHOUS MATERIAL. THEY ARE PRESENTED 70 AID iN CLASSIFICATION AND ASSESSMENT OF MINERALOGY. REFER TO PEDON
DESCRIPTION FOR FIELD TEXTURE,
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SAMPLE
NO.

832119
832120
832121
832122
832123
832124
832125
832126

SAMPLE
NO.

832119
832120
832121
832122
832123
832124
832125
832126

ECUADOR 004

S 83FN-325 -004

DATE 09/25/84

PEDON NO. 83P 461

PAGE 2 OF &
NATIONAL SO!L SURVEY LABORATORY

PAGES

-13- -14- -15- -16- -17- -18- -19- -20-
£ SAT- CO3 AS RES. COND.(- -~ - -PH - - -)
NH4 CACO3 OHMS MMHOS NAF CACL2 H?0
OAC <2MM /CM /CM .01M
5C1 6EIG 8E1 81 8CiD 8C1F 8CiIF
PCT = = - =-> 1:2 1:1
26 11.3 5.4 6.0
23 11.2 5.6 .9
38 10.4 5.6 6.1
Lu2 10.2 5.3 6.1
50 9.7 5.3 6.1
L9 10.1 2.7 6.2
27 10.0 5.7 6.2
56 9. 5.8 6.5
(= - -= === = - MINERALOGY - - = = - = - - - )
(- ~-=-=-=-- CLAY - = = = = = =
(- - - - X-RAY - -~ - -})(- -DTA - -) TOTAL DOM
(- -~- - - <2U - - - -) RES WEATH
TA21  TA21 TA21 7A21 7A3 TA3 7B1A  78B1A
<- RELATIVE AMOUNTS => <= = - = = PCT = = ~ =>
NX 6
NX 6
NX 6
KH 1 NX 6
90. SPODIC HORIZON: |INDEX OF ACCUMUL 764

=1-- =2-- -3=- -4-= <5-= -f=- -T-- -8-- -9-~ <=10- =~11- -12-
{- NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - - ~CEC - - -) AL -BAS
CA MG NA “K  SUM ITY AL SUM  NHu- BASES SAT  SUM
HZN 5B5A 5B5A 5BS5A 5SBS5A BASES CATS OAC + AL
NO. 6N2E 602D 6P2B 6Q2B :45A 6G9A 5A3A 5A8B S5A3B 5G1  5C3
<= = = e e e - - - - - MEQ / 100 G = = - = = = = = =« = - > <= - = - -
1 3.3 0.5 0.1 0.1 4.0 27.3 0.2 31.3 15.2 4.2 5 13
2 1.8 0.3 0.1 TR 2.2 16.5 0.3 20.7 9.5 2.5 12 1
3 0.4 0.1 0.1 -- 0.6 3.0 0.1 3.6 1.6 0.7 14 17
4 0.6 0.1 0.1 TR 0.8 1.7 TR 2.5 1.9 32
5 0.5 0.1 0.1 TR 0.7 1.3 0.1 2.0 1.4 .3 12 35
6 2.9 0.6 0.2 0.4 4.1 10.6 0.1 4.7 8.3 I, - 2 28
7 3.5 0.9 0.3 0.4 5.1 9.8 TR 14.9 9.0 3y
8 4.1 1.3 0.5 0.6 6.5 10.2 -- 16.7 11.7 39
(- - - -SPODIC HORIZON CRITERIA - - = - - )
(- -NA PYROPHOSPHATE EXTRACTABLE- -) INDEX
c FE AL FE+AL FE+AL AL+C  OF
HZN (- -DIVIDED BY- -) ACCUM
NO. 6AULA 6CBA 6G10 Di-Ci PCT  PCT
<- PCT OF <2MM-> FE+AL CLAY CLAY
1 0.4 0.6 0.6 0.5 726
2 0.3 0.5 0.6 0.4 416
3 -- 0.1 0.3 0.2
4 -- 0.1 0.3 2.
5 -- 0.1 0.3 0.1
6 0.2 0.2 0.4 0.1 237
7 0.2 0.2 0.4 0.1 288
8 0.1 0.1 0.1 TR 173
FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 1 PCT ,1-75MM

ANALYSES:

MINERALOGY:

S= ALL ON SIEVED <2MM BASIS

RELATIVE AMOUNT

KIND OF MiNIRAL NX AMORPHOUS

V= 75-20MM FROM VOLUME ESTIMATES

6 INDETERMINATE

KH HALLOYSITE
5 DOM!INANT

4 ABUNDANT

3 MODERATE

2 SMALL

1 TRACE
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ECUADOR 004 S83FN-325-004
NSSL

SUPPLEMENTAL DATA SHEET

of 4

EXT 15 P (- -ACID OXALATE- -)
P BAR RETENT AL SI FE

BRAY1 MOIST

SAMPLE HZN 6S3 4B2b * * * *
NO. NO. PPM e === = - - - - PCT OF <2MM- - - - - - -

832119 1 23.8 86 1.2 0.5 0.7
832120 2 16.0 75 1.1 0.5 0.6
832121 3 4.5 34 0.3 0.2 0.2
832122 4 4.4 27 0.2 0.2 0.3
832123 5 4.5 25 0.1 0.2 0.3
832124 6 17.5 56 0.5 0.4 0.5
832125 7 19.1 52 0.4 0.4 0.6
832126 8 26.1 54 0.3 0.3 0.7

Page 3
EXTR pH
AL KC1
(KOH)
8Clg
- ->

* NEW ZEALAND PROCEDURE

001



CP83FN128
(=—mmmmm e e m S m S m e s MINERALOGY=~——==-—mr e r e e e — e — e s o= )
(==————m——m———rm s — OPTICAL--——--—~—————~—————m=—m——————— )} (e X-RAY-—————=— ) (---DTA--)} (TOT ANAL)
(m=—mmmmm —————————— SAND/SILT--—-——--—-——=——=——~-—=c~—=-—= ) (m=—m—mmmmm e CLAY-——=———— e )
SAMPLE HZN FA RE , K20 FE
NO. NO. 7Bl1A 7BlA 7BlA 7B1A 7B1A 7Bla 7BlA 7BlA 7BXA 7Bl1A 7BlA 7A2I T7A2I 7A2I 7A2I TA2I 7A3 7a3 6Q3A 6C7A
(umm e m e — e mm— PCT-=——==m—————————————o————————— > <(----RELATIVE AMOUNTS-—-=--- > L===—-e-- PCT---——=~=—- >
83P2119 1
83p2120 2 VFS GA32 O0T27 GS24 GCl7 NX 6 a.0 1.9
83p2121 3
83p2122 4
83p2123 S NX 6 0.3 0.5
83P2124 6 NX 6 0.2 2.4
83pP2125 7 KH1 NX6 0.3 3.0
83pP2126 8

ANALYSES: S=ALL ON SIEVED < 2mm BASIS

MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT

KIND OF MINERML: GA = GLASS AGGREGATES GS = GLASS OT = OTHER NX = NON-CRYSTALLINE GC = GLASS COATED GRAIN

KH = HALLOYSITE

RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMIKRANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
MINERALOGY BASED ON SAND/SILT:

MINERALOGY BASED ON CLAY:

FPAMILY PLACEMENT:

COMMENTS:

(o
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Series: Ecuador No. S Date: 6/83
Pedon No: S83FN-325-005

Taxonomy: Medial, isohyperthermic Entic Dystrandept

Latitude: Longitude:

Location: In an 0il Palm Grove at INIAP Experiment Station at La Concordia.
Physiography: Terrace

Geomorphic Position: stable summit

Slope and Aspect: 1% planar-planar Elevation: 280 m M.S.L
Microrelief: smooth

Air Temp. Summer: 22.9°C Winter: 24°C

Precipitation: 3200 mm Udic moisture regime.

Water Table: 2 meters

Drainage: Somewhat poorly drained »rmeability: Moderately rapid
Stoniness: nonstony

Land Use: Oil palm plantation and pastur. for grazing

Erosion or Depositicn: none

Parent Material: several ash deposits

Described by: T. Cook, G. Del Possu, and Soil Survey StafeE.

Remarks: Date described: January 27, 1983, Field Moisture, 0-110 cm wet, 110-190
cm free water. Medium and coarse decayed roots and pores to 142 cm, mostly above
110 cm.

Vegetation: before native tropical humid forest.

a 0 - 7 cm Dark brown (10YR 3/3) and black (1l0YR 2/1) loam; weak
coarse subangular blocky structure; friable, non-sticky and non-plastic; common
very fine and few fine roots; common very fine to fine tUbular pores; clear
irregular boundary. About 1% fragments of brick and artifacts.

Bwl 7T - 27 cm Brown to dark brown (10YR 4/3) silt loam; weak medium
subangular blocky structure; very friable, slightly sticky and slightly plastic;
weakly smeary, very moist or wet; few very fine and fine roots; many very fine and
fine tubular very fine interstitial pores; -qradual wavy boundary. About 1%
fragments of brick and artifacts.

Bw2 27 - 54 cm Brown to dark brown (l10YR 4/3) and dark yellowish brown
(10YR 4/4) silt loam; weak coarse angular blocky structure parting to weak medium
subangular blocky; friavle, non-sticky and non-plastic; weakly smeary, very moist
or wet; few wvery tine and fine roots; common very tine and fine tubular pores;
gradual wavy boundary. About 1% fragments of brick and artifacts,

2Ab 54 - 79 cm Very dark grayish brown (l0YR 3/2) and dark yellowish
brown (lOYR 4/4) loam; weak coarse angular blocky structure parting to weak medium
subangular blocky; friable, non-sticky and non-plastic; weakly smeary, very moist
or wet; few very fine roots; common very fine and fine tubular and many very fine
interstitial pores; gradual wavy boundary.

2Bwb 79 - 100 cm Brown to dark brown (10YR 4/3) and very dark grayish brown
(10YR 3/2) loam; weak coarse angular blocky structure parting to weak medium
subangular blocky; friable, slightly sticky and slightly plastic; weakly smeary,
very moist or wet; few very fine roots; common very fine and fine tubular and many
very fine interstitial pores; clear wavy boundary.

2Cgqg 100 - 110 cm Variegated gray (5Y 5/1) and olive gray (5Y 5-2) fine
sandy loam; common fine and medium distinct and priminent dark yellowish brown and
dark brown (10YR 4/4, 5/4, 4/3) and dark grayish brown (2.5Y 4/2' mottles;
structureless; friable, non-sticky and non-plastic; moderately smeary, verv moist
or wet; few very fine roots; many very fine interstitial and common versy fine
tubular pores; akrupt irregular boundary.

3Ab 110 - 142 cm Very dark gravish brown (l0OYR 3/2) and dark vellowish
brown (10YR 3/4) silt loam; structuraeless; friable, stightly sticky and slightly
plastic; stronyly smea-y, wvery moist  or wet; few very fine roots; many very fine
interstitial and tubular pores; alear wavy bourndary. Very tnixotropic  free  water

an be squeezed by hand.,

3Bwhb 142 - 1940 c¢m Dar's  grayish brown  {(LOYR 4.2 511t loam;  many  fine
distinct and prominent dark  yollowish brown (10¥YR 4/3) and bkrown to darx brown
(7.5¢YR 4/4) mottles; stractureless;  very  friable,  slightly sticky  ard  slightly
plastic; strongly smeary, very aotst  or wet; fow very fine rocts; many very tine
interstitial and rabular porws.  Very thixorropic  free  water  can ne squeezsd by
hand .
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S. DEPARTMENT OF AGRICULTURE

NATIONAL SOIL SURVEY LABORATORY

LINCOLN,

) COLE
WHOLE
SOiL
4D1
CM/CHM

0.055
0.043
0.041
.038
.033

.0u9

NEBRASKA 68508

- = - = WEIGHT - - - -
2 5 20 e
-5 -20 -75 75

<= PCT OF <75MM{3B1}->

LAB CLASSIF: MEDIAL, |SOHYPERTHERMIC ENTIC DYSTRANDEPT
S 83FN-325 -005 DATE 09/25/84 SAMPLE NO. 83P2151-2158
PEDON NO.  83P 465
ECUADOR- SASS PROJECT NO. 83P 83
GENERAL METHODS  1B1A, 2A1, 2B
=1-- =2-- -3-- -4-- -5-- -f-- <T=- <-8-- =9-= =-10- -11- =-12- =-13- -14-
(- = =TOTAL = - -){- -CLAY- -)(- =SILT- -)(- - = = - -SAND- - -
CLAY SILT SAND FINE CO3 FINE COARSE VF F M c
SAMPLE HZN DEPTH  HORIZON LT  .002 .05 LT LT .002 .02 .05 .10 .25 .5
NO. NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 ~-.10 -.25 =-.50 <=1
I PCT OF <2MM (3A1) - = - = - = 2 - - _ . . _ >
##%#® SEE FOCTNOTE REGARDING PSDA BELOW *#*###
832151 1S 0- 7 A 4.0 56.6 39.4 38.4 18.2 20.3 1¢.2 0.7 0.2
832152 2s  7- 27 BW1 2.0 53.0 145.0 33.6 19.4 23.5 20.7 0.8 --
832153  3S 27- 54 BW2 1.7 42.5 55.8 25.6 16.9 26.0 25.6 3.9 0.3
832154  uS S4- 79  2AB 1.2 37.6 63.2 17.9 17.7 25.6 33.5 4.1 --
832155 5S 79-100  2BwWB 1.1 41,7 s7.2 23.4 18.3 23.8 29.3 4.0 0.1
832156 6S 100-110  2CG 1.9 44.3 53.8 25.1 19.2 22.6 28.6 2.6 --
832157 7S 110-142  3AB 2.2 35.5 62.3 9.4 16.1 24.9 33.6 3.6 0.2
832158  8S 142-190  3BWB -- 16.2 83.8 7.5 8.7 21.3 43.8 14.8 3.6
ORCN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG ){- BULK DENSITY -
c N P s EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN
SAMPLE  HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY
NO.  NO. 6AIC 6B3A 6R3A 6C2B 6G7A 6D2A  8D1  8D1 AF1 NF  LA3A HAID UATH
<= = - - - - - PCT OF <2MM = = - - - - - > PCT <0.UMM <- - G/CC - - ->
832151 1 5.71 0.466 0.7 0.4 5.90 5.28 0.80 0.94
832152 2 2.68 0.239 0.7 0.5 6.00 6.50 0.73 0.84
832153 3 2.23 0.200 0.9 0.5 7.47 8.2y 0.84 0.95
832154 4 1.78 0.9 0.5 8.25 10.17 0.85 0.95
832155 5 1.00 0.3 0.4 6.82 10.00 0.88 0.97
832156 6 0.57 0.7 0.3 3.53 5.42 1.05 1.09
832157 7 2.12 1.9 0.8 9.45 9.50 0.77 0.89
832158 8 1.u45 2.5 0.9 0.60 0.85

* PSCA IN ANCEPTS SHOULD NOT BE USED FOR MAKING ENGINEERING INTERPERTATIONS BECAUSE OF

MATERIAL.
FOR FIELD TEXTURE.

THEY ARE PRESENTED TO AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY.

0
0
0.013
0
0

REFER TO PEDON OESCRIPTION

)(>

}{ ~COARSE FRACTIONS(MM)-

MM
Vit

PCT C
WHOLE
SO

TR -- 3v 22
-- -- --v 21
R -- 3v 32
-- -- -- 38
TR -—- -- 33
-- -- -- 31
-- -- -- 37
TR -- -- 62
(- - -WATER CONTENT - -
FIELD 1/10  1/3 15
MOIST BAR BAR ©AR
4B4  4BIC U4BIC 4B "
<- = -PCT OF <2MM - ->
61.7 21.1
55.7 13.0
58.8 14.0
53.1 12.2
49.9 11.0
32.6 10.3
58.5 20.9
77.9 9.4

vol



SAMPLE
NO.

832151
832152
832153
832154
832155
832156
832157
832158

- - -

SAMPLE
NO.

832151
832152
832153
832154
832155
832156
832157
832158

- -

ECUADOR 005 5 83FN-5325 -005

DATE 09/25/84 PEDON NO., 83P u65

PAGE 2 CF 4 PAGES

NATIONAL SOiL SURVEY LABORATORY

~1-= <“2-- =2-= <lj-= =-B-= -f== -TJ-- <-8-- =9-= -10- =11- =12- =13- =14= =-15- =-16- =-3i7- =~18- =-19- =-20-
(- NHLOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND.(- - - =PH - =~ =)
CA MG NA K  SUM ITY Al.  SUM  Nrii- BASES SAT  SUM NP4 CACO3 OHMS MMHOS NAF CACL2 H20
HZN S535A 5BS5A S5B5A 5B5A BASES CATS O0AC + AL OAU <2MM  /CM /CM .01M
NO. GN2E 602D 6P2B 6Q2B 6H5A 6GSA 5A3Aa 5A8B 5A3B  5G1  5C3  5Ci 6E1G  BE1 81 8C1D 8CIF 8CIF
€= = w = === - a - - - MEQ / 100 G = = = = = = = = = = = > %= = - - - PCT - - - -> 1:2 1:1
1 15.5 1.9 0.2 0.2 17.8 Uu3.4 -- 61.2 23.6 29 75 10.4 5.7 6.0
2 3.8 1.0 0.2 0.1 =.1 21.6 TR 26.7 12.0 19 4z 10.9 5.6 6.1
3 1.2 0.4 0.2 0.1 2.0 26.1 0.2 28.:1 12.7 2.2 9 7 16 11.1 5.4 5.8
4 0.5 0.2 0.2 TR 0.9 25.3 0.1 24.7 9.9 1.0 10 y 9 11.1 5.3 5.6
5 0.3 0.1 u.2 TR 0.6 17.7 Tk 18.3 7.5 3 8 11.0 5.4 5.6
6 0.5 0.1 0.1 2.1 0.8 17.7 0.1 18.5 6.7 0.9 1 y 12 10.2 5.8 5.8
7 1.7 0.3 0.1 1.8 3.9 33.0 0.1 36.9 20.8 .0 2 11 19 11.0 5.5 6.1
8 3.0 0.7 0.1 2.5 6.3 32.6 TR 38.9 22.8 16 28 10.8 5.2 6.0
(- - - -SPODIC HORIZON CRITERIA = = = = = ) (- = = = = = = = = MINERALOGY = = = = = = = = = )
{~ =NA PYROPHOSPHATE EXTRACTABLE- =) INDEX (- =--=--=-= c - - - e - -
c FE AL FE+AL FE+AL AL+C  OF {- - - - X-RAY - - - -)(- -DTA - -) TOTAL DOM
HZN (- -DIVIDED BY- =) ACCUM (=== - - <2y - - - =) RES WEATH
NO. G6ALA 6C8A 6G10 Di-Cl PCT  PCT 7A21  7A21  T7A21 7A21 TA3  TA3  7B1A 7Bl1A
<- PCT OF <2MM-> FE+AL CLAY CLAY <~ RELATIVE AMOUNTS => <= = - = = PCT = - - =>
1 0.3 0.4 0.6 0.2 uiy
2 0.2 0.5 C.6 0.4 514 VC 1 NX 6
3 0.1 0.4 0.4 0.3 736
4 -- 0.4 0.3 0.3 602 HX 6
5 -- 0.3 0.3 0.3 373 NX 6
6 0.1 0.2 0.3 0.2 175
7 0.1 0.4 0.2 0.2 1146 MI 1 NX 6
8 0.1 0.3 0.1
FAMILY CONTROL SZCTION: DEPTH 25-100 PCT CLAY 1 PCT .1-75MM 3y, SPODIC HORIZON: INDEX OF ACCUMUL 373
ANALYSES: S= ALL "N SIEVED <2MM BASIS V= 75-20MM FROM VOLUME ESTIMATES
MINERALOGY: KIND OF MINERAL VC VERM~CHLOR NX AMORPHOUS Ml MICA
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

SOl



ECUADOR 005 S83FN-325-005 Page 3 of 4
NS SL

SUPPLEMENTAL DATA SHEET

EXT 15 P (- -ACID OXALATE- -) EXTR pH
P BAR RETENT AL SI FE AL KC1
BRAY1 MOIST (KOH}
SAMPLE HZN 6S3 4B2b * * * * 8Clg
NO. NO. PPM e = = = = = = = = PCT OF <2MM- - - - = - - - - >
832151 1 28.3 68 0.7 0.3 0.4 0.8
832152 2 24.7 61 1.0 0.5 0.4 1.3
832153 3 2.1 90 1.4 0.8 0.4 2.2
832154 4 28.5 94 1.9 1.2 0.4 2.2
832155 5 24.3 89 1.6 1.2 0.4 1.8
832156 6 18.6 77 1.2 0.8 0.3 1.4
832157 7 38.7 97 2.7 1.7 1.0 2.2
832158 8 58.9 97 2.1 1.5 c.8 2.0

* NEW ZEALAND PROCEDURE

901
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CPB3FN128
(m——— - m e e e e MINERALOGY-——-==——mmm e e e e -)
(-——————m———————————— OPTICAL-—~-————~ -~ = e m— e D e X-RAY~———m—e== (---DTA--) (TOT ANAL)
(————————— SAND/SILT-—--=——===———————————————— ) (ememmmmeemeee e CLAY - --)
SAMPLE HZN FA RE K20 FB
NO. NO. 7B1A 7B1A 7BlA 7Bl1A 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7A2I 7A2I 7a21 7A21 7A21 7A3 7A3 6Q3A 6C7A
e i PCT-————————————— e —m > <----RELATIVE AMOUNTS < PCT~-~ >
83pP2151 1
83pP2152 2 VFS GAS59 GCl7 OT1l4 GS10 VC'1l1 NX 6 0.1 1.2
83P2153 3
83P2154 4 VFS GA65 OT16 GCl4 GS S NX 6 0.0 1.1
83P2155 S VFS GAS8 O0T24 GCl5 GS 3 NX 6 0.0 1.3
83P2156 6
83P2157 7 VFS GA78 OT1l4 GC 6 GS 2 MI 1 NX 6 0.4 2.2
€3p2158 8
1
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: GA = GLASS AGGREGATES GS = GLASS VC = VERMICULITE-CHLORITE OT = OTHER NX = NON-CRYSTALLINE E;
~

GC = GLASS COATED GRAIN MI = MICA

RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT
MINERALOGY BASED ON SAND/SILT:

MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS:

4 ABUNDANT

3 MODERATE

2 SMALL

1 TRACE
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Series: Ecuador No. 12 Date: 8/82
Pedon No: S83FW~325-012

Taxonomy: Fine-loamy, mixed, isohyperthermic Typic Argiudoll

Latitude: 0°50'00" Longitude: 79°28'50"

Location: This pedon 1is 1located about 90 km south of Santo Domingo near Buena
Fe (1 km before this town).

Physiography: Fan Terrace.

Geomorphic Position: Summit.

Slope and Aspect: 1% plOnar-planar Elevation: 120 m M.S.L
Microrelief: smooth.

Air Temp, Summer: 23.4°C Winter: 24.5°C

Precipitation: 2200 mm Udic moisture regime.

Water Table: > 10 meters

Drainage: Well drained Permeability: Moderately slow

Stoniness: nonstony

Land Use: Forest, ungrazed

Erosion or Deposition: none

Parent Material: multiple recent ash deposits over a very old ash deposit with
a strongly developed argillic horizon.

Described by: T. Cook, G. Del Fosso, and Soil Survey Staff,

Remarks: Date Described: January 28, 1983, Field Moisture, 0-170 cm wet. To
a depth of 130 cm there are a few (l%) artifact fragments of broken, brick and
stone, tcols.

Vegetacion: Tropical forest in closely with cocoa trees.

Al 0 - 10 cm Very dark brown (10YR 2/2) loam; moderate coarse
subangular blocky structure parting to strong medium and coarse granular;
friable, slightly sticky and slightly plastic; few very fine, fine, medium and
coase roots; many very fine, fine and medium tubular and many very fine and
fine interstital pores; clear wavy boundary.

Bw 10 - 52 cm Dark brown (7.5YR 3/2) loam; moderate medium and
coarse subangular blocky structure parting to weak coarse granular; friable,
slightly sticky and slightly plastic; weakly smeary, very moist or wet; few
very fine, medium, and fine, coarse roots; many very fine, fine, and medium
tubular pores; clear wavy boundary.

2Ab 52 - 83 cm Very dark brown (l0YR 2/2) loam; weak coarse angular
blocky structure; very friable, slightly sticky and slightly plastic;
moderately smeary, very moist or wet; few very fine, medium, and fine coarse
roots; many very fine, fine, and medium tubular; gradual wavy boundary.

3Btbl 83 - 102 cm Very dark grayish brown (10YR 3/2) and dark grayish
brown (lO0YR 4/2) silt loam; moderate medium and coarse subangular blocky
structure; very friable, sticky and slightly plastic; strongly smeary, very

moist or wet; few very fine, fine, and medium, and coarse roots; many very
fine, fine, and medium tubular pores; few thin patchy stress oriented coats on
peds; gradual wavy boundary.

3Btb2 102 - 130 cm Dark brown (7.5YR 3/2) clay loam; weak coarse
subangular blocky structure parting to weak coarse granular; friable, sticky
and plastic; wmoderately smeary, very moist or wet; few fine, medium, and

coarse roots; many very fine, fine, and medium tubular pores; many thin
continuous clay films on peds and in pores; few pressure faces; diffuse wavy
boundary.

4Btb3 130 - 150 cm Dark reddish brown (5YR 3/2) clay; moderate medium and
coarse prismatic structure parting to moderate medium and coarse angular
blocky; firm, sticky and plastic; weakly smeary, very moist or wet; many very
fine, fine, and medium tubular pores; many thin continuous stress oriented
coats on faces and many thin clay films on peds and in pores; gradual wavy
becundary.

4Btb4 15¢ - 170 cm Dark reddish brown (5YR 3/4 exterior ped faces) and
darkx brown (7.5YR 3/4 interior) clay; moderate medium prismatic structure
parting to moderate medium and coarse angular blocky; firm, sticky and very
plastic; weakly smeary, very moist or wet; common very fine, fine, and medium
tubular pores; many thin continuous stress oriented coats on faces of peds and
many thin clay fims in pores and on peds, few moderately thick <clay films in
por=es,



SAMPLE
NO.

832167
832168
832169
832170
832171
832172
832173

SAMPLE
NO.

832167
832168
832169
832170
832171
832172

ECUADOR 012
LAB CLASSIF:
S 83FN-325 -012
ECUADOR-SMSS

GENERAL METHODS 1B1A, 2A1, 2B

FINE~-LOAMY, MIXED,

I'SOHYPERTHERMIC TYPIC ARGIUDOLL
09/25/84 SAMPLE NO,
PEDON NO.
PROJECT NO. 83P

83P2167-2173

PAGE 1 OF 4 PAGES

U. S. DEPARTHMENT OF AGRICULTURE
SOIL CONSERVATION SLRVICE
NATIONAL SOIL SURVEY LABORATORY
LINCOLN, WNEBRASKA 68508

=1-- -2-- ~3-- ~}4-- -5-- -8~- =9-- -13- -14- -15- -16- -17- -18- =19~ -~;p-
{- - -TOTAL - - =)(=- -CLAY- -)(- -SILT- =) {- - - =SAND- - - - - -}(-COARSE FRACTIONS(MM )~ ) (>PMM
CLAY SILT CO3 FINE COARSE M Cc vC - ~ = - WEIGHT - - - - WT
HZN DEPTH HOR 1 ZON LT .002 LT .002 .25 -5 1 2 5 20 1= pPC1 O
NO., (CM) .002 -.05 .002 -.02 . -.50 =1 -2 -5 =20 =75 75 WHOLE
<= = = - - PCT OF <2MM (3A1) - = - - - =« = - o - - - - > <~ PCT OF <75MM(3B1)-> SOIL
#uuuw SEE FOOTNOTE REGARDING PSDA BELOW *####
1S 0- 10 Al 7.0 53.5 .5 30.6 2.3 0.7 - == - -=V 18 --
25 10- 52 BW 3.3 4o0.1 .6 23.0 3.3 0.3 -— == -- --V 3 --
35S 52- 83 2AB 3.4 48.0 .6 29.1 1.5 0.2 -= TR - 3v 28 3
us 83-102 3187 13.0 51.8 .2 33.5 0.7 0.1 0.1 -- -~ 3v 18 3
55 102-130 3BT18B2 27.1 40.2 7 25.8 0.7 - -- TR -- 2V 20 2
6S 130-150 LuBTB3 52.3 27.7 .0 17.9 0.7 0.1 -- TR -- -- 11 ~-
7S 150-170 LBTBY 65.3 21.5 .2 14.3 1.0 0.3 0.2 TR -- -- 8 --
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - - }(RATI10/CLAY)(ATTERBERG )(- BULK DENSITY =) COLE (- - -WATER CONTENT - ~) WRD
C N P S EXTRACTABLE 15 - LIMITS - 1/73 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
HZN FE CEC BAR BAR DRY SOiIL MOiIST BAR BAR BAR SOIL
NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 801 8D1 4A3A  4AID 4AIH 4D1 4By 4B8iC  4BIC u4B2A 4C1
€= = = = = ~ = PCT OF <2MM - = - = - - - PCT <0.4MM - G/CC - - -> CM/CM <- - =-PCT OF <2MM - -> CM/CM
1 4.33 0.464 3.91 2.89 0.91 1.02 0.039 47.1 20.2 0.2y
2 1.65 0.170 5.88 5.52 0.78 0.83 0.021 50.4 18.2 0.2%
3 1.65 0.156 1.5 5.35 5.09 0.82 0.87 0.020 52.4 17.3 0.29
4 0.58 1.8 0.92 1.18 0.88 0.94 0.022 52.4 15.3 .32
5 0.24 1.9 0.34 0.59 1.40 1.51 0.025 26.8 16.0 0.15
6 0.15 2.7 0.25 0.51 1.2 1.49 0.072 38.8 26.6 0.15
7 0.19 3.7 0.24 0.52 1.13 1.44 0.084 by.2 34.2 0.11

832173

AMORPHOUS MATERIAL.

BE USED WITH PSDA DATA WHEN USED FOR MAKING ENGINEERING
THEY ARE PRESENTED TOC AID

FCR FIELD TEXTURE.

INTERPERTATIONS
IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY.

BECAUSE OF INCOMPLETE DISPERSION OF

REFER TO PEDON DESCRI!PTION

oLl
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ECUADOR 012 S 83FN-325 -012 DATE 09/25/84 PEDON NO. 83P 467 NATIONAL SOIL SURVEY LABORATORY
-1== -2-- =-3-= <lf== =5-= =f== =T-= =B== =9m= =10- =11- =-12- =13- =-14= =15-= =-16- =17- ~-18- =-19- -20-
(- NHMOAC EXTRACTABLE BASES -) ACID- EXTR (- - - =CEC - - -) AL  -BASE SAT- CO3 AS RES. COND.{(- - - =PH = - -)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NHU4 CACO3 OHMS MMHOS NAF CACLZ2 HZ20
SAMPLE HZN 5B5A 5B5A 5BSA 5B5A BASES CATS O0AC + AL 0OAC <2MM  /CM /CM L01M
NO. NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B  5G1  S5C3  5C1 6EIG BEl 31 8CID 8CIT B8CIT
R I MEQ / 160 G - - - = = = = = = = = > <= - - < - PCT = = - -> 1:2 1:d
832167 1 18.2 3.9 0.1 0.9 23.1 16.3 -~ 39.4 27.4 59 84 10.2 6.1 6.5
832168 2 8.9 0.9 0.1 1.1 11.0 18.9 -- 29.9 19.4 37 57 10.6 5.8 6.6
832169 3 7.7 0.4 0.2 0.9 9.2 22.0 -- 31.2 18.2 29 51 10.6 6.1 6.4
832170 4 5.8 0.6 0.2 1.6 8.2 9.8 -- 18.0 11.9 u6 69 9.8 5.8 6.7
832171 5 4.6 1.1 0.3 0.5 6.5 5.9 -- 12,4 9.2 52 71 9.5 6.3 6.8
832172 6 5.8 1.7 0.4 0.7 8.6 7.3 -- 15.5 12.9 54 67 9.5 6.2 6.6
832173 7 6.3 2.2 0.4 1.0 9.9 8.1 -- 18.0 15.9 55 62 9.4 6.0 6.5
(- - - -SPODIC HORIZON CRITERIA - - = = = ) (- == === == - MINERALOGY - - = - - = - - =)
(- -NA PYROPHOSPHATE EXTRACTABLE- -) INDEX {= - = =~ = = - CLAY = - = - = = = )
C FE AL FE+AL FE+AL AL+C OF (- - - - X-RAY - - - ~){(- ~-DTA - -) TOTAL DOM
SAMPLE HZN (- -DIVIDED BY- -) ACCUM {- - - - - <2U - - - ~}(- -<2U - -) RES WEATH
NO. NO. 6AUA 6C8A 6G10 DI-CI PCT  PCT TA21  7A21 7A21 T7A21 TA5; TA3  7B1A TB1A
<- PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS -> <= = = = = PCT = ~ - ->
832167 1
832168 2 MI 1 NX 6
832169 3 0.1 0.3 0.2 0.1 914
832170 4 0.1 0.2 0.2 TR 218 KH 1 FD 1 NX 6 KH16
832171 5 - TR
832172 6 -- TR KH'3 MI 1 CL1 FD 1 KH59
832173 7 -- TR
FAMILY CONTROL SECTION: DEPTH  25-100 PCT CLAY 6 PCT .1-75MM 28, SPODIC HORIZON: INDEX OF ACCUMUL 0
ANALYSES: S= ALL ON SIEVED <2MM BASIS V= 75-20MM FROM VOLUME ESTIMATES
MINERALOGY: KIND OF MINERAL M| MICA NX AMORPHOUS KH HALLOYSITE FD FELDSPAR CL CHLORITE

RELATIVE AMOUNT 6 INDETERMINATE 5 DOM!NANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

LLl



ECUADOR 012 S83FN-325-012 Page 3 of 4
NS SL

SUPPLEMENTAL DATA SHEET

T T T e e e e o o e o o i s s e et = e > = e = — — — o — -————.—_—_—————_.—...___._-.__..._—._—_———_—_————-————

EXT 15 p (- ~ACID OXALATE- -) EXTR pH
P BAR RETENT AL SI FE AL KC1
BRAY1 MOIST (KOH)
SAMPLE HZN 6S3 4B2b * * * * 8Clg
NO. NO. PPM e == = = = - - - PCT OF <2MM- - - - - - - - _ >
832167 1 27.2 70 0.8 0.4 0.6 0.6
832168 2 31.6 85 0.9 0.6 0.7 1.2
832169 3 25.0 85 1.5 1.1 0.9 1.5
832170 4 21.5 43 0.3 0.2 0.5 0.3
832171 5 20.4 46 0.1 0.1 0.6 0.1
832172 6 35.6 53 0.1 0.1 0.5 0.2
832173 7 43.8 55 0.1 0.1 0.4 0.2

2Ll



CPB3FN128

SAMPLE
NO.

83pP2167
83P2168
83p2169
83pP2170
83p2171
83p2172
83P2173

HZN FA RE
NO. 7B1A 7BlA 7BlAa 7BlA 7BlA

ANALYSES: S=ALL ON SIEVED < 2mm BASIS

MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT

KIND OF MINERAL: GA = GLASS AGGREGATES GS = GLASS

FD = FELDSPAR KH = HALLOYSITE CL
RELATIVE AMOUNT: 6 INDETERMINATE
MINERALOGY BASED ON SAND/STLT:
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS:

———— - - —— - . s > = = = - - —— ——— ——

¢{----RELATIVE AMOUNTS

VFS 0T62 GA25 GC 7 GS 6

MI 1l cCL 1

MI = MICA OT = OTHER NX = NON-CRYSTALLINE = GLASS COATED GRAIN

il

5 DOMINANT 4 ABUNDANT 3 MODERATE



Series: Ecuador Mo. 13 115 Date: 8/82
Pedon No: S83FN-375-013
Taxoriomy: Fine, mixed, isohyperthermic Pachic Paleustoll

Latitude: Lonas tude:
Location: This pedon is located 20 km west of Quevedo about 6 km fromn EL
Empalme.

Physiography: Fan Terrace

Geamorphic Position: Sunanit

Slope and Aspect: 1% planar-planar Elevation: 100 m M.S.L
Microrelief: suwmit

Alr Temp.  Summner: 23C Winter: 25C (Est from nearby stations.)
Precipitation: 2000 wm Ustic woisture regime.

Water Tabie: > 10 m

Dralnage: Moderacely well drained rermeabllity: Moderately slow
Stoniness: nonstony

Land Use: Forest, ungrazed

Erosion or Deposition: none

Parent Material: multiple recent ash deposits over a very old ash deposit with
a strongly developed argillic herizon.

Described by: T. Cook, G. Del Posso, and Soil Survey Staff.

Rararks: Date descrilxxi: January 28, 1983, Field Moisture, 0-165 cm moist.
About. 1% broken brick and ston: artifaces fram 0 to 77 am.
Vegetation: natlve troplcal forest of quaua, cocoa, coffee, and other broad

leaf trees.

Al 0 - 30 om Black (1OYR 2/1, moist) loam; moderate medium and
coarse subangular blocky structure; very friable, non-sticky and non-plastic;
weakly smeary, very moist or wet; cawnon medium and coarse roots; very fine,
common fine, and medium tubular pores; gradual wavy boundary.

Bw 30 - 55 cm Dark brown (7.5YR 3/2, moist) and very dark brown
(LOYR 2/2, moist) silt lcam: moderate fine and medium subangular blocky
structure; wvery friable. slightly sticky and slightly plastic; weakly smeary,
very moist or wet; few medium and coarse roots; many very fine, fine, and
medium, and few coarse tubular pores; diffuse wavy boundary.

2Btbl 55 - 77 Very dark brown (10YR 2/2, moist) silty clay: loam,
strong medium and coarse subangulcr blocky structure; friable, slightly sticky
and slightly plastic; few fine and medium roots; many very fine and fine
tubular pores; few thin patchy stress oriented coats on peds; few thin clay
films on peds and in pores; diffuse wavy boundary.

2Btb2 77 - 107 m Dark brown (7.5YR 3/4, moist) clay; moderate coarse
prismatic structure parting to moderate coarse angular blocky; firm, sticky and
plastic few fine and medium roots:; cammon very fine and fine, and few medium
tubular pores; many thin continuous stress oriented coats on peds; many thin
clay films on peds; gradual wavy boundary.

2Bth3 107 - 165 cm Variegated dark yellowish brown (l10YR 4/4, moist), red
(2.5YR 4/8, moist) and light olive gray (5Y 6/2, moist) clay: moderate coarse
and very coarse prismatic structure parting to moderate medium and coarse
angular blocky; firm, sticky and plastic; few very fine and fine roots; cammon
very fine and fine tubular pores; many thin continuous stress oriented cocats on
peds; many thin clay films on peds.



ECUADOR 013

PAGE 1 OF 4 PAGES

LAB CLASSIF: FINE, MIXED, ISOHYPERTHERMIC PACHIC PALEUSTOLL

S 83FN-325 -013 DATE 09/25/84 SAMPLE NO. 83P2181-2185 Y. S. DEPARTMENT OF AGRICULTURE
PEDON NO. 83P LG9 SOIL CONSERVATION SERVICE

ECUADOR-SMSS PROJECT NO. 83P 83 NATIONAL SOIL SURVLY LABORATORY

LINCOLN, NEBRASKA 68508
GENERAL METHODS 131A, ¢A1, 2B

T1mm m20m =3ms shee =5-- -6-- =T-- -8-- -9-- -10-  -11- -=12- 13- -1lh-  -15- -16- -17- -18- -19- -p0-
Voo TOTAL - = =)(= SCLAY- =)(= =SILT- -)(= = = = - -SAND- - - - - -)(-COARST [RACTIONS(MH)-)(>2MM
CLAY SILT SAND FINE CO3 FINE COARSE VF 3 M c VC = = = = WEIGHT = - = = T
SAMPLE HZN DEPTH  HORIZON LT  .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PC1 O
NO. NO. (CM) .002 -.05 -2 .0002 .002 =-.02 =-.05 -.10 =-.25 -.50 -1 -2 -5 =20 -75 75  WHOLE
e - - - - e o oo PCT OF <2MM (3A1) - - - = - - 2 - - o - . _ > <= PCT OF <75MM(3B1)-> SOIL
##kue SEE FOOTNOTE REGARDING PSDA BELOW *####
832181 1S 0- 30 Al 10.0 59.5 30.5 37.1 22.4 20.8 8.5 0.6 0.6 -~ TR -- 3v 1203
832132 2SS 30- 55 BW 13.1 56.2 30.7 36.0 20.2 19.1 10.9 0.5 0.2 -~ -- -- 2v 13 2
832183  3S 55- 77 2BTB1  36.5 43.5 20.0 28.4 15.1 11.5 7.6 0.5 0.3 0.1 TR - 2v 10 2
832184  u4S 77-107 2BIB2  70.0 19.7 10.3 13.0 6.7 4.2 3.7 1.4 0.7 0.3 TR -- -- 6 --
832185 55 107-165 2BTB3  84.8 11.8 3.4 6.8 5.0 2.0 1.2 0.2 -- -- TR -- - 1 --
ORCGN TOTAL.  EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER GONTENT - -) WRD
c N P s EXTRACTABLE 15 = LIMITS - FIELL 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE HZN FE AL MN CEC BAR LL P MO1!ST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO.  NO. 6AIC 6B3A 6R3A 6C2B 6G7A 6D2A  8D1  8D1 4F1 LF  UA3A  HAID LATH  4D1 4BL 4BIC 4BI1C UB2A  hG1
<= = = - - - PCT OF <2MM - - = - - = > PCT <0.4MM <~ - G/CC = - -> CM/CM <- - -~PCT OF <2MM - -> CM/CM
832181 1 3.36 0.3u44 2.0 0.4 3.01 2.06 2.82 0.94 0.046 50.5 20.6 0.24
832182 2 1.20 0.113 2.2 0.3 1.33 1.38 1.21 1.27 0.016 33.0 18.1 0.18
832183 3 0.33 2.9 0.3 0.30 0.59 1.35 1.46 0.026 28.0 21.7 0.08
832184 4 0.30 5.2 0.5 0.21 0.51 1.14  1.42 0.076 46.0 35.6 0.12
832185 5 0.27 5.1 0.5 0.17 0.49 1.04 1.37 0.096 52.9 41.2 0.i2

* CAUTION SHOULD BE USED WITH PSDA DATA WHEN USED FOR MAKING ENGINEERING INTERPERTATIONS BECAUSE OF INCOMPLETE DISPERSION OF
AMORPHOUS MATERIAL. THEY ARE PRESENTED TO AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY. REFER TO PEDON DESCRIPTION
FOR FILED TEXTYURE.

911



SAMPLE
NO.

832181
832182
832183
832184
832185

SAMPLE
NO.

832181
832182
832183
832184
832185

PAGE 2 OF 4 PAGES

ECUADOR 013 S 83FN~-325 -013 DATE 09/25/84 PEDON NO. 83P uy69 NATIONAL SO!L SURVEY LABORATORY
-1-- -2-= =-3-~ =l-- =-5-- -6-- -T7=-- -8-= =9== ~10- =11- =12~ =-13- -14- =15- =-16- =17- -18- =19- =20-
(-~ NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - =} AL -BASE SAT- CO3 AS RES. COND.(- = = =PH - - =)
CA MG NA K SUM ITY AL SuM NH4- BASES SAT SUM NHY4 CACO3 OHMS MMHOS NAF CACL2 H20
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM /CH /CM .01M
NO. 6K2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B 561 5C3 5C1 6E1G 8E1 81 8C1D 8C1F 8C1F
€= = = = = = = - - - - - MEQ / 100 G - = = = = = = = = - = > K= - - - - PCT - - - -> 1:2 1:1
1 19.3 2.1 0.2 1.6 23.2 18.8 -- 42.0 30.1 55 17 2.9 5.9 6.3
2 10.4 1.2 0.3 0.7 12.6 14.3 -~ 26.9 17.4 47 72 9.9 6.2 6.6
3 6.3 1.6 0.2 0.5 8.6 7.7 -~ 16.3 10.9 53 79 9.4 6.2 6.7
L 6.4 2.4 0.4 G.3 9.5 10.2 ~~ 19.7 14.4 Lg 66 9.3 5.8 6.1
5 7.6 2.6 0.4 0.4 11.0 7.3 -- 18.3 14.8 60 IL) 9.6 5.3 6.7
(= - - -SPODIC HORIZON CRITERIA ~ = = - = ) (= - =-=-=-== - - MINERALOGY = = = = = = « = = )
(= -NA PYROPHOSPHATE EXTRACTABLE- -) INDEX (- ~=== == CLAY - = =~ = = - =~ )
Cc fFE AL FE+AL FE+AL AL+C OF (=« - = -~ X-RAY - - - -)(- -DTA - -) TOTAL DOM
HZN (- -DIVIDED BY- -) ACCUM (- - - - = <2U - = - -)(=- -<2U - -) RES WEATH
NO. 6A4A 6CBA 6G10 DI-Ci PCT PCT TA21  TA21 T7A21 T7A2t T7A3 TA3 7B1A 7B1A
<= PCT OF <2MM-> FE+AL CLAY CLAY <~ RELATIVE AMOUNTS -: <«<- = = = = PCT = = = =>
1 0.2 0.2 0.2 TR 1110
2 -- 0.1 TR -- KH 1 FD 1 NX 6 KH17
3 0.1 0.1 0.1 -- KH 2 FD 1 CR 1 NX 6 KHuy
L -- TR KH 3 CR2 NX6 KH67
5 -- TR
FAMILY CONTROL SECTION: UDEPTH 25-100 PCT CLAY 37 PCT .1-75MM 10. SPODIC HORIZON: INDEX OF ACCUMUL 0
ANALYSES: S= ALL ON SIEVED <2MM BASIS V= 75-20MM FROM VOLUME ESTIMATES
MINERALOGY: KIND OF MINERAL KH HALLOYSITE FD FELDSPAR NX AMORPHOUS CR CRISTOBALITE

RELATIVE AMOUNT 6 INDETERMINATE S DOMINANT L4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

Lt



ECUADOR 013 S83FN-325-013

Page 3 of 4

NS SL

SUPPLEMENTA AL

_.._——__—-.—_____.____—__-.—___-—-.—__—___—__—_

DATA SHEET

EXT 15 P (- -ACID OXALATE- -) EXTR pH
P BAR RETENT AL SI FE AL KC1
BRAY1  MOIST (KOH)
SAMPLE HZN 6S3 4B2b * * * * 8Clg -
NO. NO. PPM <= = = = - - - - - PCT OF <2MM- - - - - - _ _ _ > oy
832181 1 28.4 74 0.6 0.5 1.1 0.5
832182 2 23.6 64 0.4 0.4 0.8 0.4
832183 3 34.1 50 0.1 0.1 0.5 0.1
832184 4 44 .4 69 0.2 0.1 0.2 0.2
832185 5 53.0 60 0.2 0.1 0.1 0.2

—_————_-—————————_————————————————.————



CPB3FN128
{mmmmmmm e e MINERALOGY === ——mm— = mm e mm o e e e o m )
e e OPTICAL--===m=m—=———==——m————=—e——— ) (mmm—mmeme - X-RAY--——=-~=== ) (---DTA--) (TOT ANAL)
(e e m e e SAND/SILT~====-==—===m————c———==———= I CLAY-——==mm=—mmmm—m oo m e )
SAMPLE HZN FA RE K20 FE
No.  No. 7BlA 7BLA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7A2I 7A2I 7A2I 7A2I 7A21 7A3 7A3 6Q3A 6CTA
Commmm e PCT-m——mmm=mm=m—mmmm o m oo > <----RELATIVE AMOUNTS------ N PCT-—-===—=== >
83p2181 1
83p2182 2 VFS OT65 GA26 5 GS 4 KH1 FD 1 NX 6 KH17 0.2 4.2
83P2183 3 KH 2 FD 1 CR1 NX 6 KH44 0.3 4.9
83p2184 4 KH 3 CR 2 NX 6 KH67 0.2 5.0
83P2185 5
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: FD = FELDSPAR GA = GLASS AGGREGATES GS = GLASS OT = OTHER KH = HALLOYSITE NX = NON-CRYSTALLINE
GC = GLASS COATED GRAIN CR = CRISTOBALITE
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

MINERALOGY BASED
MINERALCGY BASED

PAMILY PLACEMENT:

COMMENTS:

ON SAND/SILT:

ON CLAY:

6Ll
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Appendix I

Extra Data and Descriptions

This appendix contains analytical data and pedon descriptions

for pedons that were sampled but not used on the tours because
of constrains of time.



Series: BEcuador No. 2 122 Date: 6/83
Pedon No: S83FN-325-002

Taxonamy: Ashy, iscresic Mollic Vitrandept

Latitude: 2°07'20" Longitude: 78°43'S5Q"

Location: About 5~6 km south of Palmira.

Physiography: In uplands in eolian dunes

Geamorphic Position: On a slope

Slope and Aspect: 13% W planar-convex Elevation: 3200 m M.S.L
Microrelief: undulating

Air Tamp. Sunmer: Winter:

Precipitation: 500 mm Ustic moisture recime.

Water Table: > 10 m

Drainage: Well drained Permeability: Moderately rapid

Stoniness: nonstony

Land Use: Grassland cr grazing land

Erosion or Deposition: severe wind erosion

Parent Material: ash over unrelated tuff breccia

Described by: T. Jook, G. Del Posso, and Soil Survey Staff,

Remarks: Date described: January 29, 1983, Field Moisture, 0-126 moist.
Vegetation: clumps of stipa sp. separated by bare soil.

Al 0- 53 om Dark yellowish brown (10YR 4/4, rubbed dry), loamy fine
sand; tlack (l0YR 2/1, moist); structureless; very friable, non-sticky and
non-plastic; few very fine and fine roots; few very fine tubular and many very fine
interstital pores; diffuse smooth boundary.

A2 53 - 90 am Very dark brown (10YR 2/2, moist); loamy fine sand,
structureless; very friable, non-sticky and non-plastic; few very fine roots; few
very fine tubular and many very fine interstital pores; gradual smooth boundary.

A3 90 - 110 cm Very dark gray (10YR 3/1, moist); loamy fine sand,
structureless; friable, non-sticky and non-plastic; very weakly cemented; few very
fine roots; few very fine tubular and many very fine interstitial pores; 1% 2-5 mm
rock fragments; clear wavy boundarv.

2C 110 - 120 om White (10YR 8/1, moist); gravelly loamy fine sand,
structureless; firm, non-sticky and non-plastic; weakly to moderately cemented; few
very fine tubular and few very fine interstitial pores; coarse fragments, 30% 2-30
mm; common fine white (N8/0, moist) filaments; abrupt wavy boundary.

3R 120 - 126 om unweatherad bedrock, tuff breccia. There is a thin (0-3
cm) discontinuous dark gray (10YR 4/1, moist) layer just above the hard rock.



ECItADOR 002

PAGE 1 OF U4 PAGES

LAB CLASSIF: ASHY, 1SOMESIC MOLLIC VITRANDEFT
S 83FN-325 -002 DATE 09/25/84 SAMPLE NO. 83P2191-2195 U. S. DEPARTMENT Of AGRICULTURE
PEDON NO.  83P 471 SOIL CONSFRVATION SERVICE
ECUADOR-SMSS PROJECT NO. 83P 83 NATIONAL SOIL SURVEY. LABORATORY
LINCOLN, NEBRASKA 68508
GENERAL METHODS  1Bi1A, 2A1, 2B
-1== =2=- =3== <f-= <5-= =-f== =T-- =B== =9-= =10~ =11- =12- =13~ =-14=- =15- =-16~ =-17- =18- =-19- -20-
(- - =TOTAL - - -)(=- -CLAY- -){(- =-SILT- -)(- - = = = =SAND- - = = - =)(-COARSE FRACTIONS(MM}-)(>>MM
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C VC = = = = WEIGHT = = = = WT
SAMPLE HZN OEPTH  HORIZON LT  .002 .05 LT LT .002 .02 .05 10 25 .5 1 2 5 20 .1- PCE O
NO. NO. (CM) .062 -.0 -2 .0002 .002 =-.02 =-.05 =-.10 -.25 =~.50 -1 -2 -5 =20 -75 75 WHOLE
T T R PCT OF <2MM (3A1)} = = = = = = = = = = « - - > <= PCT OF <75MM(3B1)-> SOIL
###%# SEE FOOTNOTE REGARDING PSDA BELOW #####
832191 1S 0- 53 Al 0.9 30.1 69.0 8.3 21.8 u44.7 22.6 1.6 0.1 -— - -- -- 24 -~
832192 ZS 53- 90 A2 1.0 27.7 71.3 5.9 21.8 51.3 17.7 1.9 0.4 -- IR -- -- 20 --
832193 3S 90-110 A3 6.9 29.4 69.7 8.6 20.8 Uu4.7 19.2 3.1 1.5 1.2 1 TR 2v 27 3
832194  4S 110-120 2C 1.2 31.4 67.4 9.7 21.7 Wu2.1 16.7 3.0 2.9 2.7 5 u3v 63 51
832195 5S 120-126 3R - -- -- -
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENS!TY -} COLE (- - -WATER CONTENT - -} WRD
c N p s EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE  HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. NO. 6AIC 6B3A 6R3A 5C2B 6GTA 6D2A 8D1  8D1 UF1 UF  LA3A ULAID ULATH 4D1 4By U4BIC U4BIC U4B2A UCH
<m = = e - - - PCT OF <2MM = = =~ - - - = > PCT <0.4MM <- - G/CC - - => CM/CM <= - -PCT OF <2MM - -> CM/CM
832191 1 0.60 0.050 0.5 0.1 6.33 U.56 1.50 1.40 -- 18.8 4.1 0.21
832192 2 0.27 0.026 0.6 0.1 6.70 4.70 1.46 1.47 0.002 16.9 4.7 0.18
832193 3 0.26 0.6 0.1 9.22 5.89 1.471 1.43 0.005 23.8 5.3 0.26
832194 4 0.27 0.6 0.1 7.75 u4.75 1.40 1.43 0.005 24.3 5.7 0.17
832195 5
# PSDA IN ANDEPTS SHOULD NOT BE USED FOR MAKING ENGINEERING INTERPERTATIONS BECAUSE OF INCOMPLETE DISPERSION OF AMORPHOUS
MATERIAL. THEY ARE PRESENTED TO AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY. REFER TO PEDON DESCRIPTION

FOR FIELD TEXTURE.

YA



SAMPLE
NO.

832191
832192
832193
832194
832195

SAMPLE
NO.

832191
832192
832193
832194
832195

PAGE 2 OF 4 PAGES

ECUADOR 002 S 83FN-325 -002 DATE 09/25/84 PEDON NO. 83P 471 NATIONAL SOIL SURVEY LABORATORY
T1mm m2m= =3m= clem 5e- -6o- =Te- -8e- =9-2) T10- —11- =122 —13=  —1l= 15— —16- 17 -18- -19-  -20-
(= NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - = ~CEC - - -) AL -BASE SAT- CO3 AS RES. COND.(- - ~ -PH - - -)
CA MG NA K  SUM ITY AL SUM  NH4- BASES SAT  SUM  NH4 CACO3 OHMS MMHOS NAF CACL2 H20
HZN 5B5A 5B5A 5B5A 5BS5A BASES CATS  OAC + AL OAC <2MM  /CM /CM .01M
NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5ABB 5A3B  5G1 5C3  5C1 6EIG BE] 8! 8CID B8CIF B8CIF
R T MEQ / 100 G - - - = = = = - = 20 > <= - - - - PCT - - - -> 1:2 1:1
1 4.6 1.9 0.2 0.3 7.0 1.0 -~ 8.0 5.7 87 100 -- 9.8 7.0 7.4
2 4.9 2.5 0.3 0.8 8.5 -- -~ 8.5 6.7 100 100 -- 9.8 7.4 7.8
3 6.1 3.3 0.4 1.0 10.8 -- -- 10.8 8.3 100 100 -- 10.0 7.6 8.2
4 23.4 3.8 0.4 1.2 28.8 -- TR 28.8 9.3 100 100 1 10.3 8.5 8.7
5
(-~ - ===« -- MINERALOGY - - - = = - = - - )
(= - =-=-==-- CLAY - = - - - - - )
(- = -~ X-RAY - - -« -)(- -DTA - -) TOTAL DOM
HZN (= - - - - <Y - - - -) RES WEATH
NO. 7A21 TA21 TA21 7A21 T7A3  7A3  7B1A 7B1A
<~ RELATIVE AMOUNTS -> <- = = - - PCT = - - ->
1
2 NX 6
3 NX 6
4 NX 6
5
FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 1 PCT . 1-75MM 23
ANALYSES: S= ALL ON SIEVED <2MM BAS!S V= 75-20MM FROM VOLUME ESTIMATES

MINERALOGY: KIND OF MINERAL NX AMORPHOUS
RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE



ECUADOR 002 S83FN-325-002 Page 3 of 4
NSSL

SUPPLEMENTAL DATA SHEET

TS S T S S e e e e e e e . —— — —— i —— A — . e T — ——————— — —— T — —. 4 —— — ——— T o o —— s vt o o —— — . 2 " 47t . S

EXT 15 ) (- -ACID OXALATE- -) EXTR pH
P BAR RETENT AL SI FE AL KC1l

BRAY1 MOIST (KOH)

SAMPLE HZN 6S3 4B2Db * * * * 8Clg

NO. NO. PPM <= = = = = - = - = PCT OF <2MM- - - - - - - - - >

832191 1 4.2 34 0.3 0.2 0.3 0.1

832192 2 5.1 17 0.2 0.1 0.7 <0.1

832193 3 5.9 22 0.2 0.2 0.7 <0.1

832194 4 6.6 14 0.2 0.2 0.8 <0.1

832195 5

* NEW ZEALAND PROCEDURE

Szl
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CP83FN128
(e e e e e el t—————— MINERALOGY——--—----—--———--—---—--—~—----——---~--———-—-——--*—---)
(e e OP TICAL—~— === m e e ) (e X-RAY-=-=—m=—mm ) (-~-DTA--) (TOT ANAL)
(mommm o rmem——— SAND/SILT--=—~==—m e e ) (el CLAY-— =~ e )
SAMPLE HZN FA RE K20 FE
NO. NO. 7BlA  7BlA 7Bl1A 7BlA 7BlA 7BlA 7Bla 7BlA 7BlA  7BlA 7Bl1A 7A2I 7A2I 7A21 7A21 7A3 7A3 6Q3A 6C7A
A e e O B Sy — > <-=--RELATIVE AMOUNTS-~==-= > Lemmm——— PCT-----=mmmm >
83P2191 1
83pP2192 2 VFS GA68 OT17 GCl4 GS 1 NX 6 0.5 1.2
83pP2193 3 VFS GA64 GC18 OT17 GS 1 NX 6 0.5 0.5
83P2194 4 VFS GA63 OT18 GCl7 GS 2 NX 6 0.4 0.7
83p2195 s
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: GA = GLASS AGGREGATES GS = GLASS OT = OTHER NX = NON-CRYSTALLINE GC = GLASS COATED GRAIN
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

MINERALOGY BASED ON SAND/SILT:

MINERALOGY BASED OM CLAY:

FAMILY PLACEMENT:

COMMENTS:

91



Series: FPruador No. 3 127 hate: 6/83
Pedon No: S83FN-325-003

Taxonomy: Coarse-~lcamy, mixed, isamesic Typic Humitropept

Latitude: 1°25'00" Longitude: 78°37'15"

Location: About 7 km south of Mocha. Urbina-Paramo area

Physiography: in uplands

Geamorphic Position: On a slope

Slope and Aspect: 10% W convex—convex Elevation: 3400 m M.S.L
Microrelief: hummucky

Air Temp. Summer: Winter:

Precipitation: 1000 mm Udic moisture regime.

Water Table: 5 to 10 meters

Drainage: Well drained Permeability: moderate

Stoniness: nonstony

Land Use: Grassland or grazing land

Erosion or Deposition: none

Parent Material: ash

Described by: T. Cock, G. Del Posso, and Soil Survey Staff.

Remarks: Date described: January 29, 1983, Field Moisture, 0 to 175 cm wet.
Worm casts occupy 30-40% of the soil mass; 15-20 mm holes made by insects and grubs
occupy 1% of the pedon.

Vegetation: cushion plant.

0 10- 0 am - decanposed material; weak medium to coarse subangular
blocky structure; loose; clear smooth boundary. This layer varies in thickness
from 5 to 35 am within a horizontal distance of 10 to 100 cm.

Al 0~ 15 am Very dark brown (l0YR 2/2) loam; weak medium and coarse
subangular block structure; friable, non-sticky and non-plastic; weakly smeary,
very moist or wet; common very fine, fine, and medium roots; common very fine and
fine tubular pores; gradual smooth boundary.

p2 15 - 54 om Black (10YR 2/1) loam; cammon fine faint dark brown (l0YR
3/3) mottles; weak very coarse subangular blocky structure parting to weak medium
subangular blocky; friable, non-sticky and non-plastic; weakly smeary, very moist
or wet; camron very fine, fine, and medium roots; common very fine and fine tubular
pores; gradual smooth boundary.

A3 54 - 98 m Black (10YR 2/1) sandy loam; cowmon fine faint very dark
grayish brown (l10YR 3/2) mottles; weak coarse prismatic structure parting to weak
coarse angular blocky; friable, non-sticky and non-plastic; weakly smeary, very
moist or wet; few very fine, fine, and medium roots; common very fine and fine
tubular and cammon very fine interstitial pores; diffuse smooth boundary.

A4 98 - 137 om Black (10YR 2/1) sandy loam; common fine faint very dark
gray (10YR 3/1) mottles; weak coarse prismatic structure parting to weak coarse
angular blocky; friable, non-sticky and non-plastic; weakly smeary, very moist or
wet; few very fine, fine, and medium roots; common very fine and fine tubular and
camon very fine interstitial pores; gradual smooth boundary.

2Ab 137 - 175 om Black (N 2/0) lcam; massive; friable, slightly sticky and
slichtly plastic; weakly smeary, very moist or wet; many thin continuous organic
coats in pores; few very fine, fine, and medium roots; cammon very fine, fine, and
medium tubular and few very fine interstitial pores.



ECUADOR 003

LAB

S 83FN-325 -003

CLASSIF: COARSE-LOAMY, MIXED,

ISOMESIC TYPIC HUM!TROPEPT

DATE 09/25/84

SAMPLE NO.
PEDON NO.

83P2200-2204
83P 473

u. S.

PAGE 1 OF 4 PAGES

DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

ECUADOR-SMSS PROJECT NO. 83P 83 NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508
GENERAL METHODS  1B1A, 2A1, 2B
“im m2mm =3-- sle- oS- =6-- -7-- =8-- -9-- -0 -11- 12— -13= -1lh- -15- <-16- <-17- -1g- -19-  -pp-
(= = -TOTAL - - -)(- -CLAY= -){= =SiLT- =)(= = = = = -SAND- - =~ - - —)(-COARSE FRACT IONS{MH) = ) ( >2MH
CLAY SILT SAND FINE CO3 T[INE COARSE VF M c VC = = - - WEIGHT =~ - - = ¥
SAMPLE HZN DEPTH  HORIZON LT  .002 .05 LT LT  .002 .02 .05 .1 .25 .5 1 2 5 20 - pCl 0
NO.  NO. (CM) 002 -.05 -2 .0002 .002 -.02 <.05 -.10 .25 ‘8n I3 -2 -5 -20 -I5 75  WIHOLE
S T PCT OF <2MM (3A1) - - - = = - 2 o - - o - . > <= PCT OF <7SMM(3B1)-> SuiL
®uRH# SEE FOOTNOTE REGARDING PSDA BELOW #*%w#
832200 1S 0- 15 Al 1.3 36.5 62.2 15,1 21.4 22,7 24.6 8.1 3.0 3.8 TR TR -- 39 TR
832201 2S 15- 54 A2 1.5 37.7 60.8 15.6 22.1 26.8 25.3 6.0 2.1 0.6 1R -- -- 3 --
832202 3S 54~ 98 A3 1.3 33.3 65.4 7.1 16.2 24.1 28.1 9.3 3.1 0.8 IR TR -- 11 TR
832203 4SS 98-137 Al 0.8 30.0 69.2 16.2 13.8 21.5 26.8 1.7 5.5 0.7 1R e - ug TR
832204 55 137-175  2AB 1.8 47.9 50.3 27.0 20.9 26.8 1:.3 5.8 1.4 -- TR -- -~ 23 --
ORGN TOTAL  CXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) GOLE (- - —WATER CONTLNT - -) WRD
C N P s EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVLCN WHOLE FIELD 1/10 1/3 15 WHOLF
SAMPLE  HZN Fe AL MN CEC  BAR  LL Pi MOIST BAR DRY SOIL MO!ST BAR BAR BAR SOIL
NO.  NO. 6AIC 6B3A 6R3A  6GC2B  6GTA 6D2A  8D1  8D1  4F1 WF  WA3A  4AIC  WATH D1 4Bh4  4BIC LBIC 4824 BG1
<= - = = - - -PCT OF <2MM = - - = - - -3 PCT <0.4MM <~ - G/CC = = -> CM/CM <~ - -PCT OF <2MM - -> Ci/CM
832206 1 7.83 0.478 0.5 0.3 13.23 15.69 0.79 0.98 0.074 66.9 20.4 0.37
832201 2 2.99 0.219 0.8 0.3 5.93 5.87 1.13  1.22 0.026 38.2 8.8 .33
832202 3 1.64 .6 0.2 4.62 4.08 1.25 1.31 0.016 27.8 5.3 0.”8
832203 4 1.23 0.5 0.2 7.00 5.88 1.27 1.32 0.013 25.2 4.7 0.26
832204 5 3.54 1.1 0.3 9.78 6.72 1.03 1.13 0.031 ubu.8 12.1 0.34
" CAUTION SHOULD BE USED WITH PSDA DATA WHEN USED FOR MAKING ENGINEERING INTERPERTATIONS BEGAUSE OF INCOMPLETE DISPERSION OF

AMORPHOUS MATERIAL.

THEY ARE PRESENTED TO

FOR FIELD TEXTURE.

AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY.

REFER TO PEDON DESCRIPTION

8¢ 1



SAMPLE
NO.

832200
832201
832202
832203
832204

SAMPLE
NO.

832200
832201
832202
832203
832204

PAGE 2 OF It PAGES

ECUADOR 003 S 83FN-325 -003 DATE 09/25/84 PEDON NG. 83P 473 NATIONAL SOIL SURVEY LABORATORY
-1-= -2-- =~3=- <-l4-- =-5-- -f-= === =B-- =9-= =-10- =-11- =-12- =-13= <=14- =15- =-16- =17- -18- =-19- -20-
(- NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND.(- - - =PH - - =)
CA MG NA K SUM ITY AL SUM  NH4- BASES SAT SUM  NH4 CACO3 OHMS MMHOS NAF CACL2 1120
HZN 5B5A 5B5A 5BSA 5BS5A BASES CATS OAC + AL OAC <2MM  /CM /CM LO1M
NO. 6N2E 602D 6P2B 6928 6H5A 6G9A SA3A 5ABB 5A3B  5G1  5C3 5C1 6E1G BE1 81 8C1D -8CI1F 8CIF
S I e T T MEQ / 100 G = = = = = = = = = =~ - > <= = = - = PCT - = - -> 1:2 1:1
1 4.2 2.3 0.3 0.2 7.0 23.4 0.7 30.4 17.2 7.7 9 23 41 9.8 4.8 5.4
2 2.1 1.6 0.3 0.1 4.1 12.8 0.3 16.9 8.9 4.4 7 2y 46 10.2 5.3 6.0
3 1.6 1.6 0.2 TR 3.4 9.3 0.2 12.7 6.0 3.6 6 27 57 10.3 5.6 6.1
4 1.6 1.7 0.2 TR 3.5 7.2 0.t 10.7 5.6 3.6 3 53 62 0.1 5.7 6.2
5 6.9 5.5 0.3 0.2 12.9 16.0 -- 28.9 17.6 45 73 9.8 5.8 6.3
(- - - -SPODIC HORIZON CRITERIA = = - - = ) (- === ===== MINERALOGY - - = - = = = - - )
(- ~NA PYROPHOSPHATE EXTRACTABLE- -) INDEX (- ===~ == CLAY - = = - - = = )
c FE AL FE+AL FE+AL AL+C  OF (- - - = X-RAY = = = -)(= =DTA - -) TOTAL DOM
HZN (- -DIVIDED BY- -) ACCUM (- - - - - <@y - - - =) RES WEATH
NO. 6AUA 6CBA 6G10 DI-CI PCT  PCT 7TA21 7A21 T7A21 7A2i 7A3 7A3  7B1A T81A
<- PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS => <= - = - = PCT - - - ->
1 0.4 0.3 0.9 0.5 446
2 0.3 0.2 0.5 0.3 630 NX 6
3 0.2 0.2 0.5 0.3 530 NX 6
y 0.1 0.1 0.3 0.3 402
5 0.3 0.3 0.4 0.3 1064 VR 1 NX 6
FAMILY CONTROL SECTION: DEFIH 25-100 PCT CLAY 1 PCT .1-75MM 39. SPODIC HORIZON: INDEX OF ACCUMUL 1234
AMALYSES: S= ALL ON SIEVED <2MM BASIS
MINERALOGY: KIND OF MINERAL NX AMORPHOUS VR VERMICULITE

RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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CPB3FN128
e T . MINERALOGY — === = = = o o o e e e e e )
(mmmm e e OPTICAL-=—=— === = e I O X-RAY-—=—=-mmm ) (---DTA--) (TOT ANAL)
(~mmmm e SAND/SILT-——-==—=———mm e I e T CLAY=——==———— e )
SAMPLE H2N FA RE K20 FE
NO. NO. 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7Bl1A 7BlA 7BlA 7BlA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3  6Q3A 6CTA
L PCT--m=m—mm e e e e > <----RELATIVE AMOUNTS-=~==- > Cmmmmme- PCT--====m~—m >
83P2200 1
83P2201 2 VFS GA59 GCl9 OT14 GS 8 NX 6 0.4 2.5
83p2202 3 NX 6 0.2 1.7
83P2203 4 )
83p2204 S5 VR1 NX6 0.2 1.7
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: GA = GLASS AGGREGATES GS = GLASS OT = OTHER NX = NON-CRYSTALLINE GC = GLASS COATED GRAIN
VR = VERMICULITE
RELATIVE AMOUNT: 6 INDETERMINATE S5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

MINERALOGY BPSED ON SAND/SILT:
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS:

L€l
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Series: Ecuador No. 7 Date: 6/83
Pedon No: SB3FN-325-007

Taxonomy: Ashy over loamy, mixed, isothermic Typic Ustifluvent

Latitude: 0°05'25" Longitude: 78°25'00"

Location: about 15 km NE of Quito, in the Calderon area

Physiography: Terrace

Geomorphic Position: On a slope

Slope and Aspect: 1% planar-planar Elevation: 2620 m M.S.L
Microrelief: smooth
Air Temp. Summer: Winter:

Precipitation: 600mm.Ustic moisture regime.

Water Tabkle: > 10 m

Drainage: ~ Well drained Permeability: moderate

Ston.ness: nonstony

Land Use: 1Idle land, adjacent land is cropped to corn

Erosion or Deposition: none

Parent Material: multiple ash deposits

Described by: T. Cook, G. Del Posso, and Soil Survey Staff.

Remarks: Date Described: January 24, 1983, Field Moisture, 0-10 cm dry, 10-67 cm
slightly moist, 67-205 moist. All rock fragments are pumice. From 0 to 35 ocm
appears to be distrubed by artificial digging or scraping, therefore did not
seperate a thin surface horizon. )

Vegetaticn: Planted eucalyptus grove, chilca, herbs and kikuyu grass.

A 0~ 35 cm Very dark grayish brown (l0YR 3/2) loamy sand, light
brownish gray (10YR 6/2, dry); massive; very friable, non-sticky and non-plastic;
few very fine and common medium and coarse roots; many very fine interstitial and
few very fine tubular pores; 10% 2 to 70 mm fragments; gradual wavy boundary.
Included are fragments of charcoal, brick, rags and other artifact pieces.

AC 35 - 67 cm Dark grayish brown (2.5Y 4/2) loamy sand, light grayish
brown (1O0YR 6/2, dry) and grayish brown (10YR 5/2, dry); common fine distinct dark
grayish brown (10YR 6/2, moist) mottles; massive; very friable, non-sticky and
non-plastic; few very fine and common medium and coarse roots; many very fine
interstitial and few very fine tubular pores; 10% 2 to 70 mm fragments; clear wavy
boundary. 1Included are fragments of charcoal, brick, rags, and other artifact
pieces.

2C1 67 - 90 cm Grayish brown (2.5Y 5/2) loamy coarse sand, light gray (5Y
7/1, dry); structureless; very friable, non-sticky and non-plastic; few very fine,
fine, and medium roots; many very fine interstitial, common very fine and fine
tubular pores, 15% fragments; abrupt wavy boundary. At bottom of this horizon
there is a layer 5 to 20 mm thick with 40% pumice fragments 2 to 30 mm in size.

3c2 90 - 107 cm Black (10YR 2/1) and very dark grayish brown (10YR3/2)
fine sandy loam; structureless; very friable, non-sticky and non-plastic; few,
medium and coarse roots; many very fine interstitial and a few very fine tubular
pores; clear wavy boundary.

3Ab 107 - 143 ocm Very dark grayish brown (l10YR 3/2) and black (10YR 2/1)
loam; structureless; friable, slightly sticky and slightly plastic; a few thin
patchy organic coats on peds few fine, medium and coarse roots; many very fine
interstitial and common very fine and fine tubular pores; gradual wavy boundary.

3aCb 143 - 185 cm Very dark grayish brown (10YR 3/2) and black (10YR 2/1)
loamy sand; structureless; friable, non-sticky and non-plastic: weakly smeary, very
moist or wet; few very fine and tine roots; many very fine interstitial, few very
fine tubular pores; abrupt smooth boundary.

4C3 185 - 205 cm Dark brown (10YR 3/3) and very dark grayish brown (l0YR
3/2) loamy sand; structureless; firm, non-sticky and non-plastic: weakly cemented;
few very fine and fine roots; common very fine interstitial pores. A black and
very dark grayish brown (10YR 2/1, 3/2) layer 5 to 10 mm thick occures at top of
horizon.
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NO.

ECUADOR 007

LAB

CLASSIF:

S 83FN-325 -00

ECUADOR-SMSS

GENERAL METHODS

HZN
NO.

“1== =2--

DEPTH H
{cH)

ASHY OVER LOAMY,

7

-3e-

ORIZON

-l4--

CLAY
LT
.002

1B1A, 2A1, 2B

MIXED,

ISOTHERMIC TYPIC USTIFLUVENT

DATE 09/25/84

#xud® SEE FOOTNOTE REGARDING PSDA BELOW #####

832077
832078
832079
832080
832081
832082
832083

832077
832078
832079
832080
832081
832082
832083

* CAUTION SHOULD BE USED WITH PSDA DATA WHEN USED FOR MAKING ENGINEERING INTERPERTATIONS BECAUSE OF
THEY ARE PRESENTED TO AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY.

1S
2S
3S
s
5S
6S
7s

0- 35
35- 67
67- 90
90-107

107-143
143-185
185-205

ORGN TOTAL
Cc N

A

AC
2C1
3C2
3AB
3ACB
Lc

EXTR
[

- =PCT OF <2MM

6R3A

SAMPLE NO.

PEDON NO. 8
PROJECT NO. 83P 83

3P 455

83P2077-2083

PAGE 1 Ol 4 PAGES

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508

-5-- -6-- -7-- -8-- -9-- -10- =-11- =-12- -13- =-14- =-15- -16- =-17- -18- -19- -20-
(- = -TOTAL - - -)(- -CLAY- =)(= -SiLT- =)(- = - = - =SAND- - = - - —){-COARSE FRACTIONS(MM}~)(>7MM
SILT SAND FINE CO3 FINE COARSE VF F M c VC - - - = WEIGHT - ~ - - yT
.002 .05 LT LT  .002 .02 .05 10 .25 .5 1 2 5 20 .1- PCT O
-.05 -2 .0002 .002 -.02 =-.05 =-.10 =-.25 =-.50 -1 =2 -5 -20 -75 75 WHOLE
D PCT OF <2MM (3A1) - = = = = = 2 - - - - = - > <- PCT GF <75MM(3B1)-> SOIL
25.2 72.4 13.4 11.8 11.9 20.3 24.1 12.8 3.3 2 1 19v 69 22
24.7 72.9 13.7 11.0 10.5 19.5 23.9 14.3 4.7 3 1 19v 71 23
25.8 71.5 18.9 6.9 5.4 20.2 23.5 15.6 6.8 3 1 29v 77 33
36.7 55.7 20.4 16.3 16.1 21.1 12.0 4.9 1.6 1 TR - 4o 1
35.7 53.0 20.2 15.5 15.3 21.5 12.6 2.9 0.7 TR TR - 38 TR
25.9 69.1 13.6 12.3 12.7 24.3 22.0 7.9 2.2 1 -- -- 57 1
23.5 73.4 9.8 13.7 16.2 21.3 15.4 12.3 8.2 5 TR -- 59 5
(= = DITH-CIT - ~){RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRD
EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
6C2B 6G7A 6D2A  8D1  8D1 4F1 4UF  U4A3A UAID UHATH 4D1  4B4  4BIC 4BIC U4B2A 4C1
------- > PCT <0.4MM <- - G/CC - - => CM/CM <- = -PCT OF <2MM - -> CM/CM
0.3 TR 2.00 1.67 1.24 1.25 0.002 19.5 4.0 0.17
0.3 TR 1.83 1.46 1.23 1.26 0.007 18.4 3.5 0.16
0.2 TR 1.19 1.00 1.14 1.27 0.030 28.5 2.7 0.24
0.5 TR 0.97 0.82 1.28 1.38 0.025 27.5 6.2 0.27
0.5 0.1 0.88 0.68 1.38 1.43 0.012 19.3 7.7 0.16
0.4 TR 1.00 0.94 1.57 1.66 0.019 17.4 4.7 0.20
0.4 TR 1.87 2.10 1.42 1,51 0.020 20.1 6.5 0.19

INCOMPLETE DISPERSION OF
REFER TO PEDON DESCRIPTION FOR

AMORPHQUS MATERIAL.
FI1ELD TEXTURE.

gel



SAMPLE
NO.

832077
832078
832079
832080
832081
832082
832082

SAMPLE
NO.

832377
832078
832079
832080
832081
832082
832083

ECUADOR 007

S 83FN-325 -007

DATE 09/25/84

PEDON NO. 83P 455

PAGE 2 OF 4 PAGES
NATIONAL SO!IL SURVEY LABORATORY

___-—-n--..-__--—__--.._--_----..___...-__--__--------—--_—-_——__.--__--.__—....._—_-_--_--__-.__---_..—____-_..__-_-__--.__---_--_-——_—

-1-- =2-- -3-- -l-- -5-- -f-= ~7-- -g-- -9-1" lqp-
(- NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - - ~CEC - - -}
CA MG NA K  SUM ITY AL SUM  NH4- BASES
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS  OAC + AL
NO. 6N2E 602D 6P2B 6Q28B 6H5A 6G9A 5A3A S5A8B  5A3B
R T T -MEQ / 100 G - - - ~ - = C -- -
1 7.6 0.3 0.1 0.3 8.3 1.6 TR 9.9 4.8
2 3.9 0.6 TR 0.3 4.8 2.2 -- 7.0 4.4
3 2.4 0.7 0.1 0.2 3.4 1.2 -- 4.6 3.2
4 5.8 1.3 0.2 0.2 7.5 1.7 -- 9.2 7.4
5 7.8 1.7 0.9 0.2 10.6 2.0 TR 12.6 9.9
6 3.4 0.9 0.8 0.2 5.3 0.5 -~ 5.8 5.0
7 3.8 1.2 0.8 0.2 6.9 1.3 -- 7.3 5.8
(- - - ~SPODIC HORIZON CRITERIA = - - - - )
(- -NA PYROPHOSPHATE EXTRACTABLE- -) INDEX
c FE AL FE+AL FE+AL AL+C  OF
HZN (- -DIVIDED BY- ~) ACCUM
NO. 6AUA 6CBA 6G10 DI-CI PCT  PCT
<- PCT OF <2MM-> FE+AL CLAY CLAY
1 -- TR
2 0.1 TR 0.3 TR
3 -- TR
y -- TR
5 -- TR
6 0.1 0.1 0.5 TR 139
7 -- TR
FAMILY CONTROL SECTION: DEPTH  25-100 PCT CLAY 3 pCT

ANALYSES:
MINERALOGY:

RELATIVE AMOUNT 6

S= ALL ON SIEVED <2MM BASIS
KIND OF MINERAL

FD FELDSPAR

INDETERMINATE

=11- =12- -13-  ~14- -15- =16- -17- =18- =19- -p(-
AL  -BASE SAT- CO3 AS RES COND.(~ - - =PH - - -)
SAT  SUM  NHL4 CACO3 OHMS MMHOS NAF CACl2 HP0

OAC  <2MM  /CM /CM LOTM
561  5C3 5C1 6EIG 8E1 81 8CID B8C1F 8CiIF
<= = - = -PCT - - - -> 1:2 1:1
84 100 -- 9.6 1.6 1.7
69 100 -- 9.4 7.0 1.3
M 100 -- 8.4 6.8 7.8
82 100 -- 8.8 6.9 7.6
84 100 -- 9.1 7.3 8.1
91 100 -- 8.6 7.4 8.5
82 100 -- 8.1 7.8 a.4
(- = = = = = = = = MINERALOGY = - - - - - - - =)
(- = = = = - - CLAY - - - - - - - )
(- - = = X-RAY - - - -)(- -DTA - -} TOTAL DOM
(- - - = - <2U - = = =) RES WEATH
TA21  TA21  TA21 T7A21 T7A3  7A3  7B1A 7BI1A
<- RELATIVE AMOUNTS => <= = = = - PCT = = - =>
FD 1 NX 6
FD 1 NX 6
NX 6
. 1=75MM 69. SPODIC HORIZON: INDEX OF ACCUMUL 0

V= T75-20MM FROM VOLUME ESTIMATES

NX AMORPHOUS
5 DOMINANT

L4 ABUNDANT

3 MODERATE 2 SMALL 1 TRACE

vel



ECUADOR 007 S83FN-325-007 Page 3 of 4
NS SL

SUPPLEMENTAL DATA SHEET

——— . — — ————— —— — " — ——— ———— —— ——————————— o~ — ——————————————— —————————— " —— T+ —— — ————

EXT 15 P (- -ACID OXALATE- -) EXTR pH
P BAR RETENT AL  SI FE AL KC1
BRAYl  MOIST (KOH) "
SAMPLE HZN  6S3 4B2b * * * * 8Clg o
NO. NO. PPM Qo = = = — = = == PCT OF <2MM— - = ~ - = — - - >
832077 1 3.3 25 0.2 0.1 0.2 <0.1
832078 2 4.0 7 0.2 0.1 0.2 <0.1
832079 3 1.7 17 0.1 <0.1 0.1 <0.1
832080 4 6.8 10 0.1 <0.1 0.1 <0.1
832081 5 9.3 30 0.2 0.1 0.1 <0.1
832082 6 4.8 17 0.1 <0.1 0.1 <0.1
832083 7 4.6 3 0.1 0.1 0.2 <0.1

e e " T —— - ———— T ————————— i — — - —— — ———— ———————— - — - ———— ———— ——— —— - - ——————— ——

* NEW ZEALAND PROCEDURE
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CPE3FN128
(o e MINERALOGY = === == m o o m eemeee_ )
(e e OPTICAL === e oo oo ) B G X-RAY-—=memeee }  (---DTA~-) (TOT ANAL}
. SAND/SILT~==== == I B e T, CLAY === m e )
SAMPLE HZN FA RE K20 FE
NO. NO. 7BlA  7B1A 7BlA 7BlA 7BlA 7BlA 7Bl1A 7BlA 7BlA 7BlA 7BIA 7A2I 7A2I 7A2I 7h2I 7A2I TA3  7A3 6Q3A 6C7A
e - oL O NS > <----RELATIVE AMOUNTS-——-——- > Cmmmm——e PCT-=m———omm— >
83P2077 1
83P2078 2 FD 1 NX 6 0.5 1.4
83P2079 3
83P2080 4 VFS GA45 OT33 GSl4 GC 8 FD 1 NX 6 0.6 2.8
83P2081 5
83P2082 6
83pP2082 7 NX 6 0.3 1.7
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: FD = FELDSPAR NX = NON-CRYSTALLINE GA = GLASS AGGREGATES GS = GLASS OT = OTHER
GC = GLASS COATED GRAIN
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

MINERALOGY BASED ON SAND/SILT:
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS:

9¢1



Series: FHcuador No. @ 137 Date: 6/83
Pedon No: S83FN-325-008

Taxonamy: Coarse-loamy over cindery, mixed, isamesic Andic Humitropept
Latitude: 0°32'10" Longitude: 78°38'40"

Location: This pedon is located on the NE side of Corazon Volcano about 10 km W
of Machachi.

Physiography: Mountains

Geamorphic Position: Hillslope

Slope and Aspect: 45% NE planar-convex Elevation: 3840 m M.S.L
Microrelief: smooth

Air Temp. Summer: Winter:

Precipitation: 1200 mm (there is not data) Udic moisture regime,

Water Table: > 10 m

Drainage: Well drained Permeability: moderate

Stoniness: nonstony

Land Use: Grassland or grazing land

Erosion or Deposition: none

Parent Material: multiple ash and pumice deposits

Described by: T. Cock, G. Del Posso, and Soil Survey Staff,

Remarks: Date described: January 31, 1983. Field Moisture, 0-184 m wet.
All rock fragments are pumice.

Vegetation: stypa ichu (paramo pasture)

al 0- 26 cm Black (10YR 2/1) loam; weak medium and coarse subangular
blocky structure; very friable, slightly sticky and slightly plastic; weakly
smeary, very moist or wet; many very fine and fine, few medium roots; many very
fine and fine few medium tubular pores; 1% 2 to 5 mm fragments; diffuse wavy
boundary. Worm casts make up about 35% of the horizon.

a2 26 - 63 am Black (10YR 2/1) loam; weak fine and medium subangular
blocky structure; friable, slightly sticky and slightly plastic; moderately
smeary, very moist or wet; common very fine and fine rocts; many very fine and
fine tubular, pores; 1% 2 to 5 mm fragments; diffuse wavy boundary. Worm casts
make up about 35% of the horizon.

a3 63 - 92 cm Black (N 2/0) gravelly loam; weak medium and coarse
subangular blocky structure parting to weak coarse and very coarse granular;
very friable, slightly sticky and slightly plastic; weakly smeary, very moist
or wet, camon very fine and fine roots; many very fine and fine tubular,
pores; coarse fragments, 20% 2 to 40 mm; abrupt wavy boundary. Worm casts make
up about 35% of the horizon. Pumcie fragments and roots increase in amount in
the lower part of the horizon.

2C 92 - 134 m Yellowish brown (10YR 5/4) and brownish yellow (10YR
6/6) very gravelly coarse sand; single grain; loose, non-sticky and
non-plastic; few very fine and fine roots; many very fine, fine and medium
interstital pores; coarse fragments, 45% 2 to 50 mm; abrupt wavy boundary.
Daminate colors of pumice fragments, many other colors present.

3Ab 134 - 184 m Black (10YR 2/1) loam; many fine and medium dark brown
(7.5YR 3/2) mottles; weak coarse and very coarse angular blocky structure; very
friable, slightly sticky and slightly plastic; weakly smeary, very moist or
wet; few thin patchy clay skins or organic coatings on peds and cammon thin
clay skins or organic coats in pores many very fine and fine common medium
tubular pores. Worm casts make up about 35% of the horizon.



ECUADOR 008
LAB CLASSIF:

COARSE-LOAMY? OVER CINDERY, MIXED,

ISOMESIC AND{C HUMITROPEPT

PAGE 1 OF 4 PAGES

S 83FN-325 -008 DATE 09/25/84 SAMPLE NO. 83P2210-2214 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO.  83P 475 SOIL CONSERVATION SERVICE
ECUADOR-SMSS PROJECT NO. 83P 83 NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508
GENERAL METHODS  1BI1A, 2A1, 2B
~1-- =2-- =3-- -§-- -5-- -6-- ~8-- =-9-- -10- =-11- =-12- -13- =-14- =15~ =-16- =-17- =-18- -19- -20-
(- - -TOTAL - - -)(- -CLAY- -)(- =-SILT- -)(- - - - - =-SAND- - = -~ -)(-COARSE FRACTIONS(MM)-)(>PMM
CLAY SILT SAND CO3  FINE COARSE VI F M VC - - - = WEIGHT - = - = T
SAMPLE HZN DEPTH  HORIZON LT  .002 .05 LT  .002 .c2 .05 .10 25 1 2 5 20 .1- pCT O
NO.  NO. (CM) .002 -.05 -2 .002 -.02 -.05 =-.10 =-.25 =-.50 -2 -5 -20 -75 75 WHOLE
<= - - -2 - - - PCT OF <2MM (3A1) - = = = = = = = - = - - - > <= PCT OF <75MM(3B1)-> SOIL
##u4## SEE FOOTNOTE REGARDING PSDA BELOW *####
832210 1S  0- 26 Al 2.3 31.7 66. 18.0 13.7 14.5 21.6 18.6 .8 2.5 TR iR 3V 53 3
832211 25 26- 63 A2 1.7 35.5 62. 20.8 4.7 13.5 19.0 15.9 4 4.0 2 TR 3v 52 5
832212  3S 63- 92 A3 1.1 28.6 70. 16.5 12.1 4.4 15.6 16.7 .2 8.4 5 8 4oV 79 53
832213  4S 92-134  2C 0.2 4.4y 95, 2.7 1.7 1.4 12,1 37.8 .2 15.9 9 14 54V 9¢ 77
832234 55 134-184  3AB 2.0 49.5 us. 32.2 17.3 16.0 17.4 9.1 .9 1.1 TR -- -- 32 --
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WA1ER CONIENT - -) WRD
C N P S EXTRACTABLE 15 -~ LIMITS - FIELD 1/3 OVIN WHOLT FIELD 1/10 1/3 15 WHOLE
SAMPLE  HZN FE AL CEC  BAR  LL Pl MOIST BAR SOIL MOIST BAR BAR  BA:I SOIL
NO.  NO. 6AIC 6B3A 6R3A GC2B 6G7A 6D2A  8D1  8D1 U4F1 UF  LA3A UAID H4ATH D1 4B4  4BIC 4BIC 4B2A ULCI
<= = = - - - - PCT OF <2MM - - - - - - PCT <0.4MM <- - G/CC - - -> CM/CM <~ - -PCT OF <PMM - -> GM/CM
232210 1 7.15 0.425 0.8 0 8.30 8.87 0.88 1.03 0.053 49.2 20.4 G.25
832211 2 6.29 0.380 1.0 0 10.71 11.41 0.97 1.11 0.045 40.7 19.4 0.29
832212 3 5.58 0.9 0 16.55 15.55 0.84 0.93 0.025 53.7 17.1 0.23
832213 4 0.47 0.3 ¢ 14.00 19.00 3.8
832214 5 1.53 1.0 0 7.30 5.55 1.05 15 0.031 42.1 11.1 0.33

* CAUTION SHOULD BE USED WITH PSDA DATA WHEN

AMORPHOUS MATERIAL.

THEY ARE PRESENTED TO

DESCRIPTION FOR FIELD TEXTURE.

USED FOR MAKING ENGINEERING INTERPERTATIONS BECAUSE OF INCOMPLETE [1SPERSION OF
IN CALSSIFICATION AND ASSESSMENT OF MINERALOGY.

REFER TO PEDON

8¢ 1L



SAMPLE
NO.

832210
832211
832212
232213
832214

SAMPLE
NO.

832210
832211
832212
832213
832214

PAGE 2 OF I PAGES

ECUADOR 008 S 83FN-325 -008 DATE 09/25/84 PEDON NO. 83P 475  NATIONAL SOIL SURVEY LABORATORY
-1-- -2-- =3== L=~ <-5-= -f-- <-7-= <-8-- =-9-= =10~ =11- =12- =13- -14= =-15- -16- =17- =-18- -19- -20-
(- NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL  -BASE SAT- CO3 AS RES. COND.(- - - =PH - - -)
CA MG  NA K SUM ITY AL SUM  NH4- BASES SAT  SUM  NHL CACO3 OHMS MMHOS NAF CACL2 H20
HZN 5B5A 5BSA 5B5A 5B5A BASES CATS OAC + AL OAC <2MM  /CM /CM LO1M
NO. 6N2E 602D G6P2B 6Q2B 6HS5A 6G9A 5A3A 5A8B 5A3B  5G1  5C3  5C1 6E1G  B8E1 81 8CID B8CIF B8CIF
R MEQ / 100 G = = = = = = = = = = - > <= - - - - PCT ~ - - -> 1:2 1:1
1 2.4 0.8 0.2 0.4 3.8 31.5 1.5 35.3 19.1 5.3 28 1 20 10.9 4.7 5.6
2 2.1 0.7 0.2 0.3 3.3 32,0 0.6 35.3 18.2 3.9 15 9 18 1.2 5.1 5.9
3 3.0 0.8 0.2 0.2 4.2 30.8 0.4 35.0 18.2 UL.6 9 12 23 11.2 5.0 5.0
4 0.6 0.1 0.1 -~ 0.8 3.9 0.1 4.7 2.8 0.9 1 17 29 0.7 5.3 6.1
5 3.0 0.8 0.2 0.1 4.1 21.5 0.3 25.6 14.6 ‘4.h 7 16 28 1.0 5.2 6.1
(- - - -SPODIC HORIZON CRITERIA - - - - - ) (- = ==~ = == = = MINERALOGY = - - - = = = - - )
{- -NA PYROPHOSPHATE EXTRACTABLE- -) INDEX (- - ===~ = CLAY - = - = = = <)(=- ==} =)
c FE AL FE+AL FE+AL AL+C  OF (- - - = X-RAY - = = -)(- =DTA - -) TOTAL DOM
HZN (- -DIVIDED BY- -) ACCUM (- -~ - - <@y -~ - - -) RES WEATH
NO. 6A4A 6C8A 6G10 DI-CI PCT  PCT TA21  7A21  TA21 TA21 TA3 TAZ 7B1A 7B1A
<- PCT OF <2MM-> FE+AL CLAY CLAY <~ RELATIVE AMOUNTS -> <= = = = = PCT - - - =>
1 0.4 0.6 0.7 0.4 888
2 0.4 0.6 0.6 0.6 1275 NX 6 1 GAu2
3 0.4 0.6 0.6 0.9 999 NX 6
4 0.1 0.1 0.5 1.0 193
5 0.2 0.4 0.k 0.3 1230 NX 6
FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 1 PCT .1-75MM  67. SPODIC HORIZON: INDEX OF ACCUMUL 2928
ANALYSES: S= ALL ON SIEVED <2MM BASIS V= 75-20MM FROM VOLUME ESTIMATES
MINERALOGY: KIND OF MINERAL NX AMORPHOUS GA GLASS AGG

RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT L ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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SUPPLEMENTAL DATA SHEET

T T T T T T o ot e e e = = A — s = — — —— = T s i " e T — - — — T — —————— — ———— —_ ——— -~ ——— - o -

EXT 15 P (- -ACID OXALATE- -) EXTR pH
P BAR RETENT AL SI FE AL KC1

BRAYlL  MOIST (KOH)

SAMPLE HZN 6S3 4B2b * * * * 8Clg

NO. NO. PPM <= = = = - - - - - PCT OF <2MM- = - - — - — - - >

832210 1 26.6 80 0.8 0.3 0.5 0.9

832211 2 28.7 90 1.2 0.6 0.7 1.4

832212 3 24.1 87 1.2 0.6 0.6 1.3

832213 4 4.5 32 0.3 0.2 0.3 0.3

832214 5 21.6 81 1.1 0.7 0.6 1.2

* NEW ZEALAND PROCEDURE

ovlL
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CPB3FN128
(o - MINERALOGY—~~=—==mmmmmm oo -— -)
T OPTICAL-===-——==—mm e e N X-RAY~--——=mmu ) (---DTA--) (TOT ANAL)
(o e SAND/SILT-=———==—mmm o I e T CLAY-~- - )

SAMPLE HZN FA RE K2C FE

NO. ~ NO.  7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7Bl1A 7BlA 7BlA 7BlA 7A2I 7JA2I 7A2I 7A2I 7TA2I 7JA3 7A3  6Q3A 6CTA
e e o S > <----RELATIVE AMOUNTS=—--=~-- > Cm—mmme- PCT--——=mm e >

83P2210 1

83P2211 2 VFS 1 GA42 GS20 FPI9 FG7 PR4 AR4 PFE1l OG1l HG 1l NX 6 0.3 2.1

83p2212 3 NX 6 0.2 2.1

83p2213 4

83pP2214 5 NX 6 0.2 1.9

ANALYSES: S=ALL ON SIEVED < 2mm BASIS

MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT

KIND OF MINERAL: FE = IRON OXIDES AR = WEATHERED AGGREGATES FP = PLAGIOCLASE PELDSPAR GA = GLASS AGGREGATES GS = GLASS

PR = PYROXENE  NX = NON-CRYSTALLINE HG = GLASS COATED HORNBLENDE FG = GLASS COATED PELDSPAR
0G = GLASS COATED OPAQUE

RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

MINERALOGY BASED ON SAND/SILT:
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS:

Lyl
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Series: Ecuador No. 10 Date: 8,/82
Pedon No: S83FN-325-010

Taxonomy: Sandy, mixe&, isomesic Fluventic Hapludolls

Latitude: 0°33'00" Longitude: 78°37'00"

Location: This pedea is locatzd about 2 km N of Aloasi or 5 km W of Machachi.
Physiography: Terrace

Geomorphic Position: Summit

Slope and Aspect: ¥ E planar-planar Elevation: 3000 m M.S.L
Microrelief: Smooth
Air Temp. Summer: Winter:

Precipitation: 1100 mm Udic moisture regine,

Water Table: > 10 m

Drainage: Well drained Permeability: moderate

Stoniness: none

Land Use: pasture mostly kikuyo

Erosion or Deposition: none

Parent Material: mixed ash deposits

Described by: T. Cook, G. Del Posso, and Soil Survey Staff,

Remarks: Date Described: January 25, 1983. Field Moisture, 0-180 cm slightly
moist. The upper 117 cm seems to be mixed by many animals or uprooted trees.
Fifty meters from pit in another pasture the surface horizon was very dark
brown (10YR 2/2) to a depth of 25 cm. Field estimates of the weighted average
particle size control section places it in the sandy family.

Vegetation: Pasture grasses and planted Ecucalyptus grove.

A 0 - 10 cm Very dark brown (10YR 2/2) and very dark grayish brown
(10YR 3/2) sandy loam; weak fine Jubangular blocky structure; very friable,
non-sticky and non-plastic; common very fine and fine and few medium and coarse
roots; many very fine and fine interstital few very fine tubular, pores; 2% 2
to 5 mm fragments clear wavy boundary.

cl 10 - 28 cm Dark grayish brown (l10YR 4/2) and dark brown (lOYR
3/3) sandy loam; massive; very friable, non-sticky and non-plastic; very weakly
smeary, very moist or wet; few very fine, fine medium, and coarse roots; many
very fine interstital, common very fine and fine tubular pores; 2% 2 to 5 mm
fragments gradual wavy boundary.

Cc2 28 - 40 cm Dark grayish brown (10YR 4/2) sandy loam; massive;
very friable, non-sticky and non-plastic; very weakly smeary, very moist or
wet; few very fine, medium, fine,and coarse roots; many very fine interstital
common very fine and fine tubular pores; 2% 2 to 5 mm fragments; clear
irregular boundary.

c3 40 - 53 ocm Very dark gray (l0YR 3/1) and dark grayish brown (10YR
4/2) coarse sand; single grain; loose, non-sticky and non-plastic; few very
fine, medium, fine and coarse roots, many very fine interstital, few very fine
tubular pores; 2% 2 to 5 mm fragments; clear irregular boundary.

2Abl 53 - 85 cm Black (l10YR 2/1, rubbed) and very dark gray (l0YR 3/1,
rubbed); loamy sand; weak fine and medium subangular blocky structure; very
friable, non-sticky and non-plastic; few very fine, fine, medium, and coarse
roots; many very fine interstital, few very fine tubular pores; 7% 2 to 10 mm
fragments; diffuse wavy boundary. 15 to 20% of horizon is very dark gray (l0YR
3/1, moist) pockets 10 to 15 cm in size.

2Ab2 85 - 117 cm Black (l0YR 2/1, rubbed) and very dark gray (l0YR 3/1
rubbed) sandy loam; weak fine and medium subangular blocky structure; friable,
non-sticky and non-plastic; few very fine, fine, medium, and coarse roots; many
very fine interstital, few very fine tubular pores; coarse fragments, 10% 2 to
20 nmm; gradual wavy boundary. 15 to 20% of horizon is very dark gray (l0YR
3/1, moist) pockets 10 to 15 cm in size.

2Ab3 117 - 180 cm Dark reddish brown (5YR 2/2) loam; weak fine and
medium subangular blocky structure; very friable, slightly sticky and slightly
plastic; weakly smeary, very moist or wet; few very fine, fine and coarse
roots; few very fine interstital, common very fine and fine tubular pores,



ECUADOR 010

LAB CLASSIF: SANDY, MiIiXED, ISOMESIC FLUVENTIC HAPLUDOLL

SAMPLE NO. 83P2220-2226
PEDON NO. 83P Ui’
PROJECT NO. 83P 83

S 83FN-325 -010 DATE 09/25/84
ECUADOR-SMSS

GENERAL METHODS 1B1A, 2A1, 2B

PAGE 1 OF U4 PAGES

U. S. DFPARTMENT Of AGRICULTURE
SOIL CONSERVATION SERVICE
NATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508

“1== =2-- -3-- b= -5-- -6-- <T7-- -8-- ~9-- -10- -11- -12- =13- 14~ =-15- =1f= -17- -18- =19~ -2(-
(- - -TOTAL - - -)(- =CLAY- =-)(- -SILT- -)(~ - = = - -SAND- - =~ - - -)(~COARSE FRACTIONS(MH)-)(>PMH
CLAY SILT SAND FINE CO3 FINE COARSE VF F M c VC - - - = WEIGHT - - - -y
SAMPLE HZN DEPTH  HORIZON LT  .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PC1 O
NO.  NO. (CM) .002 -.05 -2 .0002 .002 =-.02 =-.05 -.l10 -.25 ~-.50 -1 -2 -5 =20 =75 75 WIHOLE
T T PCT OF <2MM (3A1) - - = = = - 2 -« = - - - -> <= PCT OF <75MM(3B1)}-> SOIL
##u##® SEE FOOTNOTE REGARDING PSDA BELOW *####
832220 1S 0~ 10 A 2.7 25.5 71.8 M1 11,5 15.2 22.6 16.6 11.9 5.5 4 : ny 61 9
832221 2S 10- 28 c1 2.3 2u.7 73.0 4.0 10.7 16.8 2u.3 17.4 10.3 4.2 3 : LV 60 8
832222 3S 28- 40 c2 2.5 27.1 70.4 17.1 101 15.1 21.7 17.2 11.3 5.1 &4 1 ny 59 9
832223 uS 40- 53 c3 1.0 15.1 83.9 8.2 6.9 11.6 22.4 25.5 16.3 8.1 5 1 Ny 75 10
832224 55 53- 85  2AB1 1.3 20.5 78.2 0.7 9.8 15.9 22.5 18.7 14.9 6.2 6 3 v 71 23
832225 S 85-117  2AB2 2.1 27.¢ 70.9 4.5 12.5 17.5 18.3 13.5 13.4 8.2 7 4 20V 68 31
832226 7S 117-180  3AB3 3.5 42.5 54.0 26.5 16.0 16.0 19.0 10.0 6.1 2.9 3 1 7v 45 11
ORGN TOTAL  EXTR TOTAL (- - DITH-CIT - -}(RATIO/CLAY)(ATTERBERG }(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRD
c N P s EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1°10 1/3 15 WHOLE
SAMPLE  HZN FE AL MN CEC BAR LL Pl MOIST BAR DRY SOIL MOIST S8AR BAR BAR SOIL
NO.  NO. 6AIC 6B3A 6R3A 6C2B 6G7A 6D2A  8D1  8D1 4F1 UF  HA3A HAID UATH 4D1 484 431C 4BIC U4B2A 4G
<= - = = - - - PCT OF <2MM - - - - - - - > PCT <0.4MM <- - G/CC - - -> CM/CM <= = =P2T OF <2MM - -> CM/CM
832220 1 2.87 0.225 0.3 0.1 4.22 3.26 8.8
832221 2 0.85 0.072 0.3 0.1 2.13 1.91 1.18 1.18 -- 28.7 4.u 0.28
832222 3 0.47 0.0u4 0.3 0.1 1.68 1.52 3.8
832223 4 0.42 0.3 0.1 3.70 3.50 3.5
832224 5 0.77 6.3 0.1 4.31 3.08 1.21 1.24 0.007 25.9 4.0 0.23
832225 6 1.04 0.4 0.1 3.62 2.19 1.10 1.12 0.005 32.6 4.6 0.26
832226 7 0.93 0.4 0.1 2.43 1.49 1.11 1.14 0.009 28.8 5.2 0.25
* CAUTION SHOULD BE USED WITH PSDA DATA WHEN USED FOR MAKING ENGINEERING INTERPERTATIONS BECAUSE OF INCOMPLETE DISPERSION OF

AMORPHOUS MATER:AL.
FOR FIELD TEXTURE.

THEY ARE PRESENTED TO AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY.

REFER TO PEDON DESCRIPTION

crt



SAMPLE
NO.

832220
832221
832222
832223
832224
832225
832226

SAMPLE
NO.

832220
832221
832222
832223
832224
832225
832226

ECUADOR 010

S 83FN-325 -010 DATE 09/25/84

PAGE 2 OF 4 PAGLS

PEDON NO. 83P 477 NATIONAL SOIL SURVEY LABORATORY

-1-- =2-- -3-- -4-- -5-- -f-~ ~T== -8-= -Q-- -10-
(- NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -)
CA MG NA K SUM ITY AL SUM NHlIi-  BASES
HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL
NO. 6N2E 602D 6P2B 6Q28 6HS5A  6G9A S5A3A 5A8B 5A3B
o= = = == - - - - - - MEQ / 100G - - - - - = - =« - - - >
1 8.0 1.8 0.1 0.5 10.4 6.0 TR 16.4 11,4
2 2.8 0.8 0.1 0.3 4.0 2.4 TR 6.4 4.9
3 2.4 0.9 0.1 0.3 3.7 1.7 0.1 5.4 L.2 3.8
4 1.7 1.0 0.2 0.2 3.1 1.9 0.1 5.0 3.7 3.2
5 3.3 1.3 0.2 3.3 5.1 2.0 TR 7.1 5.6
6 5.4 1.0 0.2 0.2 6.8 3.9 0.1 10.7 7.6 6.9
7 6.5 1.4 0.2 0.4 8.5 3.4 0.1 11.9 8.5 8.6
(- - - -SPODIC HORIZON CRITERIA - = ~ - - )
(- -NA PYROPHOSPHATE EXTRACTABLE- -} INDEX
Cc FE AL FE+AL FE+AL AL+C OF
HZN (- -DiIVIDED BY~- -) ACCUM
NO. 6A4A 6CBA 6G10 DI-CI pPCT PCT
<= PCT OF <2MM-> FE+AL CLAY CLAY
1 0.1 0.1 0.5 0.1 150
2 -- 0.1 0.3 TR
3 - 0.1 G.3 TR
4 -- 0.1 0.3 0.1
5 -- 0.1 0.3 0.1
6 - 0.1 0.2 TR
7 -- 0.1 0.2 TR
FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 2 PCT

ANALYSES:
MINERALOGY:

RELATIVE AMOUNT 6

S= ALL ON SIEVED <2MM BASIS
KIND OF MINERAL

NX AMORPHOUS

INDETERMINATE 5 DOMINANT

Y= 75-20MM FROM VOLUME ESTIMATES

-11- -12- -13- -14~ -15- -16- -17- -18- -19- -20-
-BASE SAT~ CO3 AS RES. COND.(- - - -PH - - -)
SAT SUM NHY  CACO3 OHMS MMHOS NAF CACL2 H?20
OAC <2MM /CM /CM LO0TM
5G1 5C3 5C1 6E1G 8E1 81 8C1D 8CiF 8CIF
----- PCT - - =~ -> 1:2 1:1
63 g1 9.6 5.9 6.0
62 82 9.9 6.0 6.2
3 69 88 9.7 6.1 6.6
3 62 84 9.8 5.9 6.6
72 91 9.9 6.0 6.6
1 64 89 10.0 6.1 6.6
7 100 9.7 6.5 6.9
(- = = = = = - = - MINERALGGY = « = = - = « =~ - )
(- - = = - - - CLAY «- = =« - - - -
(- - = - X-RAY - = - -)(~- -DTA - -} TOTAL DOM
(- - - - - <y - - - =) RES WEATH
TA2Y  TA21 T7A21 7A21 7A3 TA3 7B1A 7B1A
<- RELATIVE AMOUNTS -> <= = - - - PCT - = = ->
NX 6
NX 6
NX 6
. 1-75MH4 68. SPODIC HORIZOMN: INDEX OF ACCUMUL 0
4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

122"
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SUPPLEMENTAL DATA SHEET

——————_———_—.————————_____.__.-.—_..-.___—-—_.——___..—-_—___—___——_——_—...-_-_——___-__——_.

EXT 15 P (- -ACID OXALATE- -) EXTR pH
P BAR RETENT AL SI FE AL KCl

BRAY1  MOIST (KOH)

SAMPLE HZN 6S3 4B2b * * * * 8Clg =

NO. NO. PPM <= = = = = - - - - PCT OF <2MM~ = = = = — = — - > w
832220 1 7.5 20 0.2 0.1 0.2 0.1
832221 2 3.8 14 0.2 0.1 0.2 0.1
832222 3 3.8 14 0.1 0.1 0.2 0.1
832223 4 3.3 14 0.1 0.2 0.2 0.1
832224 5 4.5 17 0.3 0.2 0.2 0.2
832225 6 5.9 20 0.3 0.3 0.2 0.2
832226 7 7.0 17 0.4 0.3 0.2 0.1

* NEW ZEALAND PROCEDURE



CPB3FN128
(oo e e e e MINERALOGY ~ = = == = = = o o e e e
e e OPTICAL-=— == e ) (e X-RAY--=-=-ee—— ) {(---DTA--) (TOT ANAL)
(mmm el SAND/SILT==—m=m——m e . ) (el CLAY-—— =~ e e e )
SAMPLE HZN FA RE . K20 FE
NO. NO. 78l1A 7BlA 7BlA 7BlA 7BlAa 7BlAa 7BlA 7BlA 7Bl1A 7B1A 7Bl1A 7A21 7A2I 7A21 7A2I 7A2I  7A3 7A3 6Q3A 6C7A
A e et Y D > <====-RELATIVE AMOUNTS~-=—=- > Kemmmm- PCT--—mm——ue >
83p2220 1
83p2221 2 VFS GA40 OT29 GS17 GCls NX 6 0.7 1.6
83F2222 3
83pP2223 4 NX 6 0.4 0.8
83pP2224 5
83pP2225 6 NX 6 0.3 1.6
83P2226 7

ANALYSES: S=ALL ON SIEVED < 2mm BASIS

MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT

KIND OF MINERAL: GA = GLASS AGGREGATES GS = GLASS OT = OTHER RX = NON-CRYSTALLINE GC = GLASS COATED GRAIN
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
MINERALOGY BASED ON SAND/SILT:
MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS:

9pl
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Series: Ecuador No. 1l Datert 8/82

Pedon No: S83FN-325-011

Taxonomy: Coarse-loamy over ashy (pumice), mixed, isohyperthermic Andic
Humi tropept

Latitude: 0°25'00" Longitude: 79°02°20"

Location: This pedon is located 20 km east of Alluriquin near Tandapi.
Physiography: mountains

Geomorphic Position: Hillslope

Slope and Aspect: 45% NE planar-convex Elevation: 1500 m M.S.L.
M.S.L.

Microrelief: Complex.

Air Temp. Summer : Winter:

Precipitation: 2100 mm perudic moisture regime.

Water Table: > 10 m

Drainage: Well drained Permeability: moderate rapid in upper part,
moderate in lower part.

Stoniness: nonstony

Land Use: pasture.

Erosion or Deposition: none apparent.

Parent Material: multiple coarse and fine ash and pumice deposits.

Described by: T. Cook, G. Del Posso, and Soil Survey Staff.

Remarks: Date Described: January 27, 1983, Field Moisture, 0-202 cm wet.
Vegetation: Native vegetation was subtropical mixed forest, now cleared and
planted to pasture grasses.

Al 0 - 25 cm Black (10YR 2/1) loam; moderate medium and coarse
subangular blocky structure parting to moderate medium and coarse granular;
friable, non-sticky and non-plastic; many very fine, common fine, few coarse
roots; many very fine and few fine tublar, common very fine interstitial pores;
1% 2 to 5 mm pumice fragments; gradual wavy boundary. About 1% fragments of
brick, stones, artifacts, and charcoal.

A2 25 - 57 cm Black (lO0YR 2/1) 1loam; weak medium and coarse
subangular blocky structure parting to weak coarse granular; friable,
non-sticky and non-plastic; weakly smeary, very moist or wet; common very fine
and fine roots; many very fine and common fine tubular pores; 1% 2 to 5 cm
pumice fragments; diffuse wavy boundary. -About 1% fragments of brizk, stone,
artifacts, and charcoal. '

A3 57 - 84 cm Black (N 2/0) sandy loam; weak coarse subangular
blocky structure; friable, non-sticky and non-plastic; a few thin patchy
organic coatings on peds; few very fine and fine roots; many very fine, and few
fine tubular pores; 7% 2 to 15 mm pumice fragments; clear wavy boundary.

2Cl 84 - 120 cm Brown to dark brown (10YR 4/3) gravelly coarse sand;
single grain; loose, non-sticky and non-plastic; few very fine roots; many very
fine interstital pores; 25% 2 to 10 mm pumice fragments; clear wavy boundary.
The upper few centimeters of the horizon has been stained black (lOYR 2/1).

3abl 120 - 133 cm Very dark grayish brown (10YR 3/2) loam; weak coarse
angular block structure; friable, non-sticky and non-plastic; moderately
smeary, very moist or wet; few very fine roots; many very fine, few fine
tubular, and common very fine interstital pores; 1% 2 to 10 mm pumice
fragments; diffuse wavy boundary.

3ADb2 133 - 156 cm Very dark grayish brown (2.5Y 3/2) loam; weak coarse
angular blocky structure; very friable, non-sticky and non~-plastic; moderately
smeary, very moist or wet; a few very fine roots; many very fine, few fine
tubular and many very fine interstital pores; 1% 2 to 5 mm pumice fragments;
clear wavy boundary.

3ADb3 156 - 178 cm Very dark brown (10YR 2/2) sandy loam; weak medium
subangular blocky structure; very friable, non-sticky and non-plastic; few very
fine roots; many very fine, fine tubular and many very fine interstital pores;
7% 2 to 15 mm pumice fragments; clear wavy boundary.

4C2 178 - 202 cm Yellowish brown (l10YR 5/6) gravelly coarse sand;
single gra.n; loose, non-sticky and non-plastic; few very fine roots; many very
fine and fine interstitial pores; 35% 2 to 30 mm pumice fragments,
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LAB CLASSIF: COARSE~LOAMY OVER ASHY (PUMICE), MIXtD, ISOHYPERTHERMIC ANDIC HUMITROPEPT
S 83FN-325 -011 DATE 09/25/84 SAMPLE NO. 83P2135-2142 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO.  83P 463 SOIL CONSERVATION SERVICE
ECUADOR-SMSS PROJECT NO. 83P 83 HATIONAL SOIL SURVEY LABORATORY
LINCOLN, NEBRASKA 68508
GENERAL METHODS  1B1A, 2A1, 2B
“1-= =2-- =3-- -lb-- -5-- -6-- -T-- -8-- -9-- -10- =-11- =12- =-13- =-14= =15- =14- =17= 18- -19= -20-
(= - -TOTAL - - -)(= -CLAY- -)(- =SILT- =){- = = = - -SAND- ~ - - - -)(-CCARSE FRACTIONS(MM,~)(>PMM
CLAY SILT SAND FINE CO3 FINE COARSE VF F # Cc VC - - - -~ WEIGHT = - ~ = T
SAMPLE HZN DEPTH  HORIZON LT  .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PCt O
NO. NO. (CM) .002 -.05 -2 .0002 .002 -.02 =-.05 -.10 -.25 ~-.50 -1 -2 -5 -20 -75 75 WHOLE
R - - = = = PCT OF <2MM (3A1) = = = = = = = = = = = - . > <= PCT OF <75MM(3B1)-> SOIL
###u% SEE FOOTNOTE REGARDING PSDA BELOW ##### )
832135 1S 0- 25 Al 3.9 U46.5 Uu9.6 30.5 16.0 15.3 19.9 11.8 2.4 0.2 1R TR 3v 36 3
832136 2S 25- 57 A2 4.6 47.5 u7.9 31.5 16.0 16.4 19.2 9.3 2.5 0.5 IR TR 3V 33
832137 35 57- 84 A3 3.0 34.4 62.6 21.2 13.2 13.1 20.2 18.1 8.3 2.9 2 1 16V 59 19
832138 4SS 84-120 2C1 1.5 3.0 95.5 2. 0.6 1.1 15,7 37.9 27.3 13.5 6 2 36V 97 un
832139  5S 120-133  3AB1 2.7 33.6 63.7 21.7 11.9 .4 27.8 17.6 3.2 0.7 TR R 2v 50 2
832140  6S 133-156  3AB2 2.7 36.9 60.4 24.3 12.6 16.0 20.4 16.6 5.0 2.4 1 TR 2v u6 3
832141 7S 196-178  3AB3 2.5 16.1 81.4 10.7 5.4 6.2 15.0 31.6 2.1 7.5 3 2 15V 80 20
832142  8S 178-202  U4C2 1.2 4.1 9u.7 3.1 1.0 2.9 11.2 32.7 33.6 14.3 5 6 u7v 97 58
ORGN TOTAL ~EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -; WRD
c N P s EXTRACTABLE 15 = LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE  HZN FE AL MN CEC BAR [L Pl MOIST BAR DRY  SOIL MOIST BAR BAR BAR SOIL
NO.  NO. 6AIC 6B3A 6R3A  6C2B 6G7A AD2A  8D1  8D1 U4F1 LF  WA3A 4AID U4ATH 4D1  uUBU4  4BIC 4BIC LB2A LG1
<= = = - - - - PCT OF <2MM - - - = - - - PCT <0.U4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
832335 1 7.24 0.585 0.7 0.6 6.97 5.95 9.76 0.94 0.073 72.8 23.2 0.37
832136 2 3.53 0.259 0.8 0.5 3.30 2.52 1.02 1.07 0.016 L2.5 11.6 0.31
832137 3 3.38 0.229 1.0 0.6 4.90 4.07 0.99 1.06 0.021 45.8 12.2 0.30
832138 4 0.20 0.3 0.1 1.40 2.33 3.5
832139 5 1.08 0.5 0.2 2.37 2.56 1.12 1.16 0.012 31.1 6.9 0.27
832140 6 0.95 0.5 0.2 2.33 2.33 1.19 1.21 0.006 29.0 6.3 0.27
832141 7 0.92 0.6 0.2 2.56 2.16 1.13 1.17 0.011 26.4 5.4 0.22
832142 8 0.15 0.4 0.1 1.67 2.17 2.6

* CAUTION SHOULD BE USED WITH PSDA DATA WHEN USED FOR MAKING ENGINEERING INTERPERTATIONS BECAUSE
AMORPHOUS MATERIAL. THEY ARE PRESEMTED TO AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY.
DESCRIPTION FOR FIELD TEXTURE.

OF INCOMPLETE DISFERSION OF
REFER TO PEDON

8hl
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ECUADOR 011 S 83FN-325 -011 DATE 09/25/84 PLDON NO. 83P 463 NATI0HAL SOIL SURVEY LABORATORY
=1-= =2-- -3-= -lh=- -5-= =f-- -T-- -8-- =9-= =10- ~11- =12= -13- ~-14= =15- =16- -17- -18- -19- -2Q-
(- NHUOAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL  -BASE SAT- CO3 AS RES. COND.(- - = -PH - - =)
CA MG NA K  SuM ITY AL SUM  NH4- BASES SAT  SUM N4 CACO3 OHMS MMHOS NAF CACL2 H20
MZN 5B5A 5BSA 5BS5A 5B5A BASES CATS  OAC + AL OAC <2MM  /CM /CM L01H
NO. 6N2E 602u 6P2B 6Q2B 6HS5A 6G9A 5A3A 5A8B 5A3B  5G1  5C3  5C1 6E1G  B8E1 8! 821D B8CIF 8CIT
S T T MEQ / 100 G - - = = = = = = - - = > <= - - - - PCT - - - -> 1:2 1:1
1 13.2 1.9 0.3 0.6 16.0 27.7 0.1 43.7 27.2 16.1 1 37 59 10.8 5.5 5.8
2 2.8 0.3 0.2 0.2 3.5 24.5 0.4 28.0 15.2 3.9 10 12 23 1.1 5.4 5.8
3 3.2 0.2 0.3 0.1 3.8 25.7 0.1 29.5 14.7 3.9 3 13 26 11.0 5.6 6.1
4 0.6 0.1 0.3 -- 1.0 2.6 -- 3.6 2. 28 u8 10.1 5.5 6.2
5 1.7 0.1 0.3 -~ 2.1 11.5 0.1 13.6 6.4 2.2 5 15 33 10.8 5.8 6.2
6 1.6 0.2 0.3 -~ 2.1 10.5 0.1 12.6 6.3 2.2 5 17 33 10.7 5.9 6.1
7 2.0 0.2 0.3 -~ 2.5 9.9 0.1 12.4 6.4 2.6 4 20 39 10.7 6.0 0.3
8 0.6 0.2 0.2 -- 1.0 2.6 TR 3.6 2.0 28 50 10.3 5.8 6.2
(-~ - - -SPODIC HORIZON CRITERIA - - = - - ) (= = = = = = = - = MINERALOGY - = - = = = = - - )
{- -NA PYROPHOSPHATE EXTRACTABLE- -) [NDEX (- = = = = = = CLAY - - = « « - -
c FE AL FE+AL FE+AL AL+C  OF (- = - - X-RAY = = = -)(=- =DTA - -) TOTAL DOM
HZN (- -DIVIDED BY- -) ACCUM (oo o oo <2U - - - =) RES WEATH
NO. 6ALA 6C8A 6G10 DI-CI PCT  PCT TA21  TA21 TA21 TA21 7A3 TA3  TB1A 7B1A
<- PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS => <= = - - = PCT -~ -~ = ->
1 0.4 0.6 0.8 0.3 1044
2 0.2 0.6 0.6 0.2 822 VR 1 NX 6
3 0.2 0.5 0.4 0.2 756 NX 6
y -- 0.1 0.3 0.1
5 -- 0.2 0.3 0.1 159 NX 6
6 -- 0.2 0.3 0.1 259
7 -- 0.2 0.3 0.1 2u5
8 -- 0.1 0.2 0.1 CL 1 NX 6
FAMILY CONTROL SECTION: DEPTH  25-100 PCT CLAY 3 PCT .1-75MM 56. SPODIC HORIZON: INDEX OF ACCUMUL 13h4
ANALYSES: S= ALL ON SIEVED <2MM BASIS V= 75-20MM FROM VOLUME ESTIMATES
MINERALOGY: KIND OF MINERA. VR VERMICULITE  NX AMORPHOUS CL CHLORITE

RELATIVE AMGUNT

6 INDETERMINATE

5 DOMINANT

4 ABUNDANT

3 MODERATE

2 SHMALL

1 TRACE

6Vl



ECUADOR 011 S83FN-325-011 Page 3 of 4
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SUPPLEMENTAL DATA SHEET

--——————-———_————_—-—_—__.—_—._...__._.___..__——_..______—_.———_——_————_—_———--———_-—._———

EXT 15 P (- -ACID OXALATE- -) EXTR pH
P BAR RETENT AL SI FE AL KC1
BRAYL MOIST (KOH)
SAMPLE HZN 6S3 4B2b * * * * 8Clg
NO. NO. PPM <= = = = = = - - - PCT OF <2MM- - - - - - - - - >
832135 1 31.0 78 0.8 0.3 0.5 0.8
832136 2 21.5 83 1.1 0.5 0.4 1.2
832137 3 22.9 89 1.7 0.8 0.6 1.5
832138 4 5.0 27 0.4 0.3 0.4 0.3
832139 5 13.3 70 1.0 0.6 0.2 1.0
632140 6 12.1 66 1.1 C.6 0.3 1.0
832141 7 9.8 52 0.8 0.5 0.2 1.0
832142 8 5.3 40 0.3 0.2 0.2 0.4

* NEW ZEALAND PROCEDURE

0S1



CPB83FN128
(-~ s e e MINERALOGY-==-=c—m e e et e e )
(-—mmmmmmm e OPTICAL-~——==—r e m e e m e ) (=mmmmmemee—— X~RAY-~~——mme ) (---DTA--) (TOT ANAL)
(e SAND/SILT-———===——m——— e — e — ) (e CLAY-=—-—————mmmmmmm e H
SAMPLE H2ZN FA RE K20 FE
NO. NO. 7BlA 7B1A 7BlA 7BlA 78lA 7BlA 7BlA 7BlA 7BlA 7BlA 7BlA 7A2I 7A2I 7A2I 7A21 7A21 17A3 7A3 6Q3A 6C7A
Lttt e et o PCT-——-—-mememmmm e c e e > <-=--RELATIVE AMOUNTS------ > Le===——- PCT-—-—~—--=—= >
83pP2135 1
83P2136 2 VRl NX 6 0.2 1.7
83pP2137 3 VFS GA49 GC21 0T20 GsSl0 NX 6 0.2 2.0
83pP2138 4
83P2139 5 VFS GA48 OT31 GCl7 GS S NX 6 0.0 l.0
83P2140 6
83P2141 7
83pP2142 8 VFS GSS55 GC28 OT10 GA 7 CL1 NXGE6 0.1 0.7
ANALYSES: S=ALL ON SIEVED < 2mm BASIS
MINERALOGY: FA = PRACTION ANALYZED RE = RESISTANT
KIND OF MINERAL: VR = VERMICULITE NX = NON-CRYSTALLINE GA = GLASS AGGREGATES GS = GLASS OT = OTHER
GC = GLASS COATED GRAIN CL = CHLORITE
RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE

MINERALOGY BASED ON SAND/SILT:

MINERALOGY BASED ON CLAY:

FAMILY PLACEMENT:

COMMENTS:

LSl
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Appendix II

Summary of micromorphological descriptions of soils for the
Sixth International Soil Classification Workshop

R. Honorato

Facultad de 2gronomia
Pontificia Universidad Cat8lica de Chile



(o ] SAPLE RELATID DISTRIBUTION PATTEM SOIL FABAIC PEDOLOGICAL FEATURES ORGANIC COMPONDS . SKELETAN GRAINS
Mormal Spacific Cutans  Sesq.Gleb. Pedotubules Ory.ekeleton Coloidal bumus Coloidal mull Mineralogy Degree of weathering
- - - = - plagtoclases(a) nearly fresh/complex altsratfon
o0 208 vorphyric Agglucinici(e) . Isotic = volcanic rock frag.(8) some pyroxenas
Porphyroskeltc(s) ....ph.-p-yrnunu(:). moderately altersd pellfcular
= x xx punice vitric frag.(C-A) nearly fresh
¢ay 2091 Porphyric Mql.-conqﬂ.:c(:: Isotic c.::f:::. xx xx {coated and uncoated) ecms plagioclases
Porphy roskelic( plagioclases(n) aligthly altered
wvolcantc ck frag.(S)
PYTOxene
quartz (T)
- x xxx Plagfoclasea(a) nearly fresh
009 0958 Pocphyric :gﬂ“'-’-“‘ﬁ‘:: - Isotic = volcanic rock fraq.(S)
rphyroskeltc pyroxenas(s)
punice vicric frag. (8-C)
Quarer (T)
- - x Plagioclases(A) nearly fresh
sas 20%¢ Porphyric M?l‘lu"‘:(ﬁ_(i Isotic = volcanfc rock fragq.(S)
Porphyroskalics(d) punice vitric frag.{5-C)
npﬂ.-p;rnxenau(s)
micas {T)
[T 2104 Porphyri- Aggl.-congeltc taotic asorphous xx xx xxx R eoaceayieric frag. (A} neerly frean
granic Porphyroakeltc (B} coatings amph.~pyroxenes (C}
pPlagioclasesi(C)
wvolcanic rock frag.(5)
micam (5)
x ax Plagtoclasaa(a) nearly fresh
001 2108 Porghyric Mql--tongt‘ltc o Isotic “‘f‘;gx:‘ = pumice vitric frag.(C) to sligthly alteration
Porphycoakelic, azph.-pyroxeres (S} complex of plagfoclases
volcanic rock frag. (s}
micas H
[I-1} 2120 Porphyrt- very loose congelic 1Isotic :m:i.:o:- xx - x pumice vitric frag. (A) nearly fresh
granice to drreacic o) g (coated an2 uncoated) s0®e axph.-pyroxanaes
Plaglociasen{A) atrongly sltered
volcanic rock frag. (s)
amph . -pyroxcnes 'S}
micas (1)
204 2124 Pcrphyric Aq3lucinici{®) isotic - xx - x Plegtoclases (C) nearly frash
Porphyroskelici(p) pumice vitric frag. (8)
amph .-pyroxenas {S}
o1t 1y Phyri-granic  Agqgl.-—congelic Isottc soms - - = 1agioclases (A) 1
Porphyroskelic (B} amarphous :”ge‘ vitric Erag.(c) nearly fresh
coatings amph .-pyroxenes (S}
micas ﬁ)
0as 2152 Porphyric Agl.-congslic lsotic fow xx x xx Plagioclases{T-aA) nearly fresh
Porphyroskelic(B} :5?:' amph . ~pyroxeres {S) ma amph, -pyroxenes
9 atrongly sltered
cos 2154 Paorphyric Int. corgelic-sggl. Zeotte xx =x o x plagioclaecea(c-A) nearly fresh to sligehly frash
Porphyroakeltc(s) amorphous eaph. ~pyroxenes(S) scme uph.-wmxnn-g ¥
A vitric frag. (5) strongly altered
{co. d)
micas (T}
s 21383 Porphyric Int. agql.-congelic 1leottc xx xx x ax plagisclases (C) nearly fresh

Porphyroskelic{n)

axph . -pyroxenas (1)
punice vitric frag.(s)
{coated)

rSi



pRLIN SAMPLE RELATED DISTRIBUTION PATTERN SQIL FABRIC PEDOLOGICAL PEATURES ORGANIC COMPOUNDS SXELETAN GRAItS
Normal Spec.fic Cutans Sesg.GCleb. Pedotubules Org.sksleton Colotdal humus Coloidal mull dinaralogy Dagree of weathering
0o0s 2157 Porphyric Int. congelic-aggl. Isotlc x = x - xx xx plagioclases{S-C) sligthly al ed
Porphyroskeltc(n) alcas (T) (compiex alterstion)
012 21618 Porphyric Int. aggl.-cong.{z) 1Imotic x xx xx - xx - pPlagioclases (C) 8li{gthly eltered
Porphyroskalic (B} {emo rphous) pumice vitric frag.(8) (complex altaraticn}
amph.-pyroxenes {3)
012 2170 Porphyric AgglutintciE) Isotic x xx - - xx - plagiaoclases(c) sligchly alterea
Porphyroskalic(B) volcanic rock frag. (S} plagtiocleses fracrentaed
612 1712 Plasmi- AgglutinictlE) Isotlic xR xx - - = - Plagioclases (A} sligthly tered
porphyric Porphyroskelic(s} plagiocla fragmented
e1) 2103 Porphyric Agglutintc{E) Isotic x xx x - x - pumice vitric freg.(S) sligthly alteced
Porphyroskalic (s} Plagioclases (A} cotne of plaaioclases
quartz (T)
o1l 2104 Plesmic Agglatinic(E) Isotic xx xx - - x - aca N -
rce skalet
Porphyroekelic!B) (fercans) qrarte :ﬂ. sten
o1l 2188 Plasmic Agglutingic{E) lsotic X zxx - - - - no grains -
Porphyroakelic(B) {ferrane)
022 2192 Phyri-granic Dermatic . Isotic - - - - = - to thick {n some nearly frash
coaree gral
plagtloclases are coated
[2}]
ooz 2193 Phyri-granic Dermatic laotic ? - - - x - valcanic rock frag.{S) naarly fresh
N (glassy)
plagioclases!C)
002 2159¢ Ma{nly volcanic materfel with a fine volcani{c paste aa zatrix tncluding phenocrysse of feldesphate and pyroxenes principaly.
oc 2201 P hyri Int.cong.-aggl. (£} Isotic - x xx x plagloclases il plagiocleses and pumice
3 erPhyric p"ph,,g.hﬁc(.) o * pumice vitric frag.(C) eligthiy fresh o
strongly altered
- ) and pumice
001 2102 Porphyric Int .aggl,.-cong. (E) laottic - xx x xx = plagioclases!
1 pumice vitric frag.(C) to
Porphyroskelici(e) - strongly altered
4 Agglut 4 1 1 - ? - - x - prezloclanen (O plegiocleser ané pumice
003 130 Porphyetc PgZp:y:::::l:c(a) soete punics vitric frag. (C) siigthly fresh to
anph ,~-pyrozenss i5) strengly altered
1 . - xx xx x plagiocleses (C-A) plagiocl and pumice
oos 2211 Porphyric ;g:;ggi;;c.:r;g(” Isotic :::m::l zx pumice vitric frag.(C-A) e11gthly o to
{costed and uncoated; strongly altered
212 a { Int, 1.-cong. amgrphous f 3 x = xx = plagioclaves {C-A) plagiocleses and pumice
ooe m Porphyric p:,p,'.‘,’g,...-‘?g(,, Tsctie g::-_fhnq: * purice vitric frag. {A) Illwth}y l;"h ;o
(coated and uncoatad} strongly a
fev purice (scmathing lesse)
o0 ¢ Int, .~c . amo s x - & - plagioclases (C-A} plegioclases and puri-e
m Porphyric ::P;;:;UKOT;Z(') Isottc cu:r::: xx pumice vitric frasa.(R) .llql’.h}x l;olh ;o
{costed and uncoated) errongly altaere
new pumice taorathing lees!?
010 2221 Cranic Dersatic(l) Isotic some x x x =X - plaglocleses (a- aliqetly alvared
sscrphous purice vitric fra: A}
coatings sove coated
Ney: Nomenclature and criteria:
- Abondant xxx A Hestherlng Degree
- Common xx c
- Scarce x s G. Stoops, E£. Bisdem, J.Delvigne,
- Traces T E. Fitzpatrick and G. Paneque. 1378,

Sotl Fabric

E = Eswaran

B

= Brewer

fub-yroup on weathering phenomena
and rneofromations a proqress repurt.

Soil labric and Fedological Features

H. Eswaran and C. Ranos, 1976, Kela
ted Jdisrtribution patterns 1n soils
and thelr siunificance, An.Fdaf. Yy
Agrb.

R. Brewer.1964. Fabric and mineral
analysis of soils. John Wiley Inc.

SSl
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mailto:plagLocI.a@.(C-A
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http:plegiocla.ea
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Appendix III

Soil Moisture and Temperature Regimes

The following five pages show the determination of soil moisture
and temperature regimes according to Franklin Newhall system of
computation for selected stations in the Ecuador (Newhall, 1972).
This information was taken from SMSS Technical Monograph No. 2,
1981 (vVan Wambeke, 1981).



- ECUADOR

MOISTURE REGIMES

SYMBOL TABLE:

Ustic - - -
UubIiIC = - -
ARIDIC - - -
XERIC =~ - =~
PERUDIC =~ -

VX > 0OWn



FOR ECUA

DETERMINATION OF SO:L MC!{STURE REGIME ACCORDING

TO FRANKLIN

NEWHALL SYSTEM OF COMPUTATION

ttt#ttts#aa#::vtt#banto#t#tttttmctttt—-mtt.ttttrcttttt0t$n¢o¢tarzoxaetanntnattntttttttttit&ttstrtttattttt.ttdtt‘tt..tttt

*
-3
3
*
*

PAGE 1
MCISTURE =
=

REGIME =
*

%

ARIDIC
ARIDIC
uerc
uolic
uoic
USTIC
UsSTIC
YsTIC
uolic
usTIC
USTIC
JuiIc
UsTIC
usic
uoiIcC
Hplc
usT1C
USTIC
UsTIC
USTIC
USTIC
UsTI!IC
USTIC
UsSTIC
USTIC
ARIDIC
uotc

upic
USTIC
PERUDIC
UsTIC
UsTiIC
ustc
Us71IC
USTIC
aRIpiIcC
upiIc
uoic

@ NAME CF * MEAN SOIL  #* TEMPERATURE * (CUMULATIVE DAYS MSC * MAX CONSECJTIVE DAYS THAT MZS IS

» STATICN » TEMPERATURE = REGIME * IMN * WHEN o MCIST IN SCME PARTS #=  DRY *  MCIST
- FAMNESLMMeL [NT* ®ONE YEAR IS5 #S501L TEMP 5% ik ONE tnHEN SCIL%* AFTER # AFTER
hd = hd * B *DRY Ms/D MG *DRY M/D MOI * YEAR *TZHP > ** SUMMER = TER
& * * * 3 » s * . *% SOLST. * SOLST.
A A R A L S T T R R R Ry T Y e e eI I I
*AMBAT( *1&.4 16.7 15.6% [SCTHERMIC %245 115 0 #2245 (15 0 = 86 * 86 b 15 * 0
*ANCON 326.1 27.0 24.8*% [SOHYPERTH.2328 32 0 +3:8 52 Q = 18 € 18 Lhd 45 - 0
*ANGIL (EL) *14.2 13.5 14.3*¢ [SOMESIC * 0 0 360 2 D 0 360 * 2690 * 360 = 0 = 120
®ARGELIA (LA)*17.5 1T7.0 17.0% ISCOTHERMIC = Q0 G 360 ¢ ¢ 0 360 = 3£0 u 360 ¢ 0 = 12¢
*ASCAZUBI *11.9 17.4 18.1* ISOTHERMIC = O 0 360 ¢« O 0 360 *# 360 * 360 = 0 % 120
2BABAHOYG *27.¢ 27.% 20.6% [SCHYPERTH,*12T7 55 176 #1127 55 176 = 218 b 213 hebdl 13 @ 13
*BAHIA CE CAR®27.2 27.7 2¢.5% ISGHYFERTH.$23¢ &G 81 »239 40 B} = 93 . 9B = 15 * ¢
*BALZAR *27.8 28.1 27.1% [SOHYPERTH.*L1S 44 197 #3116 44 1¢7 = 229 * 229 ak 14 3 22
*3AMNOS £19.4 19.6 18.7= ISOGTHERMIC = ¢ C 360 ~ O G 300 * 360 * 360 b 0 * 120
*CALDERON ¥17.9 17.6 18.1% ISOVHIRMIL *141 2153 0 *141 219 c ¢ 167 ~ 167 T ag * Q
*FLCANAR #12.,4 13.4 13.0% [SOMeSIC 2192 &6 0 =192 168 ¢ = 158 * 168 &% 45 = 0
SCARTAMANGA 218.4 18.5 17.9*% [SOTHERMIC ®# ¢ 45 215 = 3 45 315 = 360 ® 3¢5 n 0 * g6
*COLIMES 227 .4 27.7 26.8% ISCHYPERTH.* 65 38 257 = 65 38 257 = 295 * 295 b4 a * €2
*(OTOCOLLAL  #15.2 15.7 14.7¢ (SCTHERMIC = O 0 360 + & 0 36C = =50 * 260 b o} & 120
*CCTOPAKI *i0.1 10.3 9.8%¢ ;SGMESIC + 0 0 350 ¢ 0 s60 * 360 b 23 * (] * 120
*CUENCA Tot.6 16.9 16.0% [SOTHERMII » O 0 360 ~ ¢ G 260 ¢ 35 * 3860 t= 0 * 1za
*DALLE 28,2 z8.6 27.6% [SOHYPERTH.*1S5S5 44 161 #155 44 L&) ¢ 157 > i97 EAa 15 ¥ C
*ESMCRALDAS  #27.6 28.1 28.0% ISOHYPERTH.=[N4 53 i03 %234 53 iQz # 146 * 146 £ 120 A 75
*5UARANTA *12.6 15.7 15.4% [SCTHERMIC * & Ti 265 ¥ 0 91 209 »* Z¢€0 hd 366 > 8] o 74
FCUAYAQUIL EC®ZT.4 Z7.8 26.5% ISOHYPERIKR.=1¢3 36 161 2163 385 16) = 197 * 197 T 15 - -
sGHAYAQUI L $27.9 28.4 27.2% ISOHY®FRYM,.31d]l 35 (44 #1837 35 144 = 179 2 179 =% s : 0
FGUAYLLABAMBA®LE.S 1°8.5 18.4% [SOTHERAIC =137 223 0 *137 222 G = 137 * 137 *x K * 0
*[BARRA *i€.5 18.5 18.4* ISOGTHERMIC * 32 21C 118 # 32 210 ilg = 328 * 328 a% 32 * 15
#[SABEL MARIA%27.5 2B8.0 26.35% ISOHYPERTh.*144 48 68 %144 48 160 ¢ 20¢ * 206 b 14 * 3
*LATACUNGA *15.3 15.7 14.7% [SOGTHERMIC *223 137 0 =223 137 g » 11C * 110 e 7 = 2
*LIBERTAD (L A%27.8 28.5 27.0% [SOHYPERTH.*32¢ 34 0 %326 34 0 » 1< * 19 b 45 % 0
*L I MONES *28.4 ZB.2 28.4% ISOHYPERTH.® O 31 329 ¢ 0 31 326 =+ 360 % 360 *x 0 » 128
*LDJA *18.% 18.5 17.9% [SOTHERMIC = O 0 360 * @ 0 360 » 360 * 3€C hahd 0 L 120
+MACARA 227.4 28.0 26.5% ISOHYPERTH.%243 48 65 #7243 48 69 ¢ 117 * 117 Ldd 45 b 0
*MACHALA $27.2 27.9 26.4% [SQOHYPERTH.®201 353 106 #201 53 106 * 159 » 159 % 15 = 0
cMANTA #27.2 27.7 25.5% ISOHYPERTH.#%#333 27 g *335 27 g = 15 * 15 = 45 * 0
*MENDEZ 226.1 26.3 25.4+ [SOHYPERTH.* O 0 3606 * G 0 360 * 360 hd 360 ** 0 * 12¢
*MI LAGRO #27.1 27-5 26.3% [SOHYPERTH.®*145 &0 175 %145 40 175 =» 215 * 215 %7 15 * 10
*O0TAVALG *16.6 le.l 16.8*% [SCYHERMIC =2 0Q 0 360 = O 0 364 = 360 ® 340 L o ® 120
SPALMIRL 3132.4 13.6 13.0® [SQOHES!C $245 115 3 *245 115 ¢ = 115 bd 115 ** 75 * 0
SPAPALLACTA  #11.3 12.1 1i.3% ISOMESIC * 0 0 360 = O 0 260 * 360 hd 360 =» 0 * 120
*PATATZ *16.1 19.3 18.3% SGTHERHMIC *= 702 290 0+ 70 290 0o = 250 » 290G % 70 » [
*PICHILINGUE 227.0 27.3 26.0% [SOHYPERTH.* 97 &6 167 = 97 66 197 =* 263 * 263 heed 0 ¥ 28
s ILLARC 3l4.2 14.2 3.5% [SOMESIC * 0 0 250 = 0 0 3¢C = 360 * 360 o c * 120
*PORTGVELL *25.7 25.6 25.¢ [SCHYPERTH.*132 66 161 =103 66 151 * 257 » 257 * c = 26
ILLRTCVIEJD  #27.4 (7.7 260.b~ [SCHYPERTH.*221 S1 B8 #2213 51 88 = 139 * 139 L4 15 * 0
=Py 5qu BCLIV’?7 2 I7.9 26.2% ISCHYPLRTH,®261] S4 45 *¥261 54 45 » Eo 4 86 ¥ 17 hd 0
2QULTS ELUACO215.5 1S.5 i5.5% IS30THERKIC = © 0 360 ¢ O 0 365 360 ® Lo Ex 0 * 129
*QU!TO 215.2 15.5 15.5¢ [SOTHERMIC &= O C 3¢0 # o] 0 367 » 360 * 3630 » & (o] - 120
*RILBAMEA 15,7 16.0Q 15.1% [SOTHERMIC 2314 4¢ 0 =314 46 ¢ ® 46 % &6 ez 105 -

L N N R R} L 20 K R BN BE BE BE B B 2.2 B NE R EPSEE B Y N S N K X

ARIOIC

BB SRCR O VP AL IDEILR BV B MU LGB SNV OY B IR VSRS OB RN RAX A SHUT R AN YIZIFBE O G OAPBRREII SR EOBCOELTEER FWEBEICCHPECAC RS OSTOABZCOG

DAVE Gasoardl

CCAPUTED BY FIRTRAN PROGRAM VKO3,

APR 1981
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BETZANISATICN OF S0Z4 NMOISTURE REGIHE ACCORZING TO FRANXLIN NEWMALL SYSTEN OF COMPUTATION

sor~fcua PAGE 2
Srenes ““#0‘.‘.‘.“0‘0.‘.‘.:&'&#u‘otattttt#'t#t‘#‘ﬁtvt.ct#’t'tt.#l#tt#tntat&ttttutctt#tt#ttttttttt‘ttttt#‘t.ttt"
S HAME OF ® MEAMN SOIL = TEMPERATURE = CUMULATIVE DAYS MSC * MAX.CONSECUTIVE DAYS THAT MCS IS * MOISTURE »
. STATION * TEMPERATURE = REGIME * IN * WHEN ® MCIST IN SGME PARTS 3% pRy * MOIST = *
A4 PANNSS LEMER IMT *ONE YEAR IS #SUIL TEKP >5% IN ONE *WHEN SOIL** AFTER * AFTER * REGIME =
* + 0 ] » *DRY M/D MOl %DRY M/D HMOI # YEAR *TEMP > 8 %2 SUMMER * WINTER # *
2 ® a * * * * * ® #* SOLST. % SOLST. = *
#.tt##'.##““t“ttat#t't**##t#ttt&tttltt#ttnt##ttttttttt#‘u#ttt###t#t*tv*ttt#&t#‘&**tt#t¥*tt&ttt#ttttt.tttttt####t#tttﬁ
*SALINAS *¥25.5 26.6 24.4% [SOHYPERTH.*35] 9 0 «35] 9 0 = 9 * 9 b 15 * 0 * ARIDIC =
®SAN GABRIEL #14.2 13.2 14.6% 1SOKESIC * 0 0 360 * 0 0 360 = 360 * 360 ** 0 * 120 = UDIC *
®SAN LORENZD #28.4 28.2 28.4% ISOHYPERTH.* 0 0 360 » 0 0 360 » 260 * 360 % 0 * 120 = uDIC *
*SANTA ISABEL®*22.]1 zl.4 23.0% ISOHYPERTH.*256 94 0 %266 94 ¢ * 94 * 94 3= 15 * 0 = USTIC *
*SANTO DOMING*24.5 24.4 24.30 ISOHYPERTH.* ¢ 0 360 = ¢ 0 360 » 360 * 360 *% 0 * 120 » wuDIC *
*TABACUNDO *15.5 15.5 15.5% 1SOTHERMIC * 0 0 360 = o 0 360 = 360 * 360 »x 0 * 120 = upiIcC *
STIPUTINI *27.5 28.3 27.4% ISOHYPERTH.* 0 0 360 = 0 C 360 » 360 ® 360 5 (0] » 120 = wuDIC »
*T[SALEO *13.9 14.2 13.1% [SOMESIC * 0 0 360 = 0 0 360 = 360 * 360 > 0 » 120 = UuDIC *
*TULCAN *13.5 12.7 13.8% ISOMESIC * 0 0 360 = 0 0 360 = 360 * 360 = 0 = 120 = wupIC »
SUYUMBICHO *15.5 15.5 15.5% ISOTHERMIC * 0 0360+ o0 0 360 » 360 * 360 x* 0 * 120 = uDIC *

‘tt‘t“ttt‘.t.l#t't..ttot‘t*#‘t#ttttt‘#ttttt0##‘*".""4#tt#t#tt¢'t#!¢'#ttt#ttt‘t#t#####&‘t##t#‘t#t't‘#t##tt.##“t‘tttt
COMPUTED BY FCRTRAN PROGRAM V08, APR 1981 OATE 04/09/81

091

40avnds3



DETEPMINATION OF SCIL MOISTURE REGIME ACCORDINL TG FRANKLIN NEWHALL SYSTEM OF COMPUTATION

FOR ECUA PAGE 1
b R L R N s P R e 2 A L L T T T I T Ty
* NAME MGISTURE CON.D. TEMPERAT:RE & TENTATIVE SJBDIVISION * CCNS DAYS CuUM.DAYS ® CINS.DAYS CUM.DAYS =
* OF REG IME N/D REGIME * OF MOISTURE REGIME * MOIST{2¢3) MOIST(2+3) * COMP . MOIST COMP.MCI, =
*  STATION T>8 » ® SUM. wWINT SUM. WINT . SUM. wWINT CUM. WINT =
* L d ¥ * *
b R A R Ly T L e P I I I I T "M mMmT—r
*AMBATO ARICIC 86 ISCTHERNMIC = WEAK ARIDIC ® 75 11 104 11 * *
*ANCON ARICIC 18 ISOHYPERTH. * TYPIC ARIDIC * 18 0 32 0 * *
SANGEL (EL) utilc 360 ISOMESIC * TYPIC UDIC ® * 180 180 180 180 =
BARGELIA (LA} ullc 360 ISOTHERMIC = TYPIC JODIC = ® 180 180 180 180 =
*LASCAZUBI upiIc 360 ISOTHERMIC = TYPIC UDIC * * 180 180 180 180 =
*BABAHOYO USTIC 219 I SOHYPERTH, =* TYPIC TROPUST. * 167 52 167 66 * &
#=BAARIA DE CAR USTIC 98 ISOHYPERTH. = ARIOIC TROPUST. * 98 0 121 0 * *
*BALZAR USTIC 229 ISOHYPERTH, * TYPIC TROPUST, * 166 63 166 75 * z
*BANOS UdiIcC 360 ISGTHERMIC = TyPIC uDIC ® ¥ 180 18¢C 180 18C =
*CALDERON USTIC 167 ISCTHERMIC =» ARIDIC TROPUST. * 135 45 142 77 & *
*CANAR LSTIC 168 I5CMESIC * ARIDIC TROPUST. # 135 33 135 23 * *
*C ARI AMANGA uplc 360 ISGTHERMIC = DRY TROPUDIC ® hd 180 9¢ 180 135 =
*COLIMES LUSTIC 235 ISCHYPERTH, = uUdIC TROPUST. = 180 100 180 1!'5 * *
*CATOCCLLAD uclc 369 ISOTHERMIC = TYPIC JDIC ® * 180 180 180 189 =
=COTOPAXI yZIC 33 ISCHMESIC = TYPIC UDIC % ® 180 180 180 180 =
“~CUENCA LCIC 260 ISCTHRERMIC = TyP1C JCIC » = 180 180 180 180 =
*DAULE USTIC 197 ISCHYPE&TH. = TYPIC TROPUST. 165 32 165 * %
*ESMERALDAS LSTIC 1a¢ [SOHYPERTH. * ARIDIC TROPUST. i 0 166 0 156 * *
*GUARANCA usTiI1cC 360 ISOTHERMIC * ublic TROPUST. ® ® 189 74 180 89 =
*GUAYAQUIL EC LSTIC 197 ISOHYPEKTH. # 1vP1C TROPUST. 2 165 2 165 32 3 *
*GUAYAQUIL LSTTC 179 ISUHYPERTH, = ARIDIC TROPUST. & 165 14 165 14 i *
*GUAYLLABAMEA LSTIC 137 ISCTHERMIC » ARICIC TROPUST. * 75 105 1C7 116 ¢ *
*[3ARRA USTIC 3228 ISOTHERMIC = UDIC TROPUST. » 75 180 148 180 = =
*[SAQEL MARIA LSTIC 200 !SOHYPEKRTH. = TYPIC TROPUST. 166 40 let 50 * *
*L ATACUNGA LSTIC 110 ISOTHERMIC = ARIOIC TRQOFUST. * 105 217 1CS 32 = *
*| IBERTAD {(taA ARICIC 19 ISOHYPERTH. = TYPIC ARIDIC » 19 0 34 0 * *
*L IMONES utlc 300 I SOHYPERTH. * DRY TRGOPUDIC * = 134 18C 149 180 =
*L 0JA LDIC 260 ISCTHERMIC = TyP1C uDIC * * 180 1840 18¢ 180 =
*MACARA LSTIC 117 ISOHYPERTH. * ARINIC TROPUST. + 117 0 117 0 * *
FMACHALA usTlicC 159 ISOHYPERTH,. = ARiDIC TROPUST. * 159 0 159 0 = =
=MANTA ARICIC 15 ISOHYPERTH. = TYPIC ARIDIC * 15 0 21 0 * *
aMENDEZ PERLIIC 360 ISOHYPERTH. = PERUDIC ® * 180 180 180 180 =
*M]LAGRO LSTIC 215 [SOHYPERTH. = TYPIC TRQOPUST. * 165 50 165 50 * *
=0T AVALO utic 300 ISCTHERMIC » TYPIC uDIC * = 180 18C 180 180 =
SPALMIRA LSTIC 115 ISGMESIC * ARIDIC TROPUST. + 105 10 105 19 * *
*2APALLACTA PERLIIC 360 ISOMESIC = PERUDIC * * 180 180 180 180 =
*PATATE UsSTIC 290 ISOTHERMIC = UDIC TROPUST. = 75 180 110 180 * =
*PICHILINGUE LSTIC 263 [SOHYPERTH. ¢ TYPIC TROPUST. * 1lEC 68 180 83 * *
*P? [ LLARC uDIC 360 ISOMESIC = TYPIC uwDIC » * 180 180 180 180 =*
=PORTCYELOD LSTIC 257 ISOHYPERTH. = TYPIC TROPUST. + 180 62 180 17 = *
*PORTIVIE IO LSTIC 138 [530r YPERTH, * ARILIC TROPUST. * 139 0 139 0 * *
SPUERTO BCL1LY ARICIC 8¢ ISCGHYPERTH. = wEAK ARIDIC ® 8o Q 99 0 * =
+QUITO ECuaDC UCic 360 ISCTHERMIT = TYPIC uDIC & * 1860 180 180 18C =
*QUITC LCIC 350 ISCTHERMIC = TYPIC JDIC ® = 180 18¢C 180 la8c =
*RIGCEBAMBA ARICIC “+& ISCTHERMIC = nEAK ARIDIC * 48 0 46 0 * “

BRI IR U A D TR AT I IILOCED AR THRABRAT VLTS S C RO AR A I UR B E AR IV E S CR R A G OA R AR R AR N VRIS AR R SRR SIS KSR S SR O AR SRR RS E R G S MBS &
COMPUTED 8Y FCRTRAN PROGRAM Vw08, APR 1981 DATE 04/29/81
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DETERMINATION OF SQIL MCISTURE REGIME ACCORDING TD FRANKLIN NEWHALL SYSTEM OF COMPUTATION

FOR ECUA PAGE 2
'tt't"#“t“"'ﬂ#t"##‘#t‘t&#t##th'!l#‘tﬂ*#‘#t####lt'#“"#‘#t#t‘#t##'#tt‘#“4‘*#“‘*‘#“&&“‘##8‘#‘#t#'##lt‘#“#‘#““
*  NAME MOISTURE CON.D. TEMPERATURE * TENTATIVE SUBDIVISION # CON3 DAYS CUM.DAYS ®*  CONS.DAYS CUM.DAYS =
* OF REGIME  M/D REGIME * OF MOISTURE REGIME * PCIST(2+3) MOIST(2+3) % COMP.MOIST COMP.MOl. *
* STATION T>8 * * SUM. WINT SUM, WINT ®*  SUM. WINT SUM. WINT =
* * * x *
."‘ll#"#t"##lt"'t#“ll‘ltl*lltl##t't#ll3#"##&#‘#‘#*““#‘*"# LRI RRE XXt & l‘#t“####&t#tl‘“##“3’#‘#““3#"‘#'
*SALINAS ARICIC 9  ISOHYPERTH. * TYPIC ARIDIC * S 0 9 0 * *
*SAN GABRIEL utic 360  ISOMESIC s TYPIC uDIC * 180 186 180 180 =
*SAN LORENZO ucic 36U  ISOHYPERTH. = TYPIC uDbIC » * 180 180 180 18) =
*SANTA ISABEL  USTIC 94  ISOHYPERTH. * ARIDIC TROPUST. = 94 0 94 0 * *
*SANTO DOMING  UCIC 360  ISOHYPERTH. = TYPIC uodIC * * 180 180 180 180 =
*TABACUNDO LoIC 360  ISGTHERMIC = TYPIC JDIC * * 180 180 180 180 =
*TIPUTINI udlIcC 360  ISOHYPERTH. = TYPIC JDIC * * 180 180 180 180 =
*TISALEO upic 360  ISCMESIC * TYPIC UDIC » * 180 180 180 129 =
*TULCAN usic 360  ISOMESIC * TYPIC UDIC * * 180 180 180 180 =
*UYUMB ICHO udIC 360  ISCTHERMIC = TYPIC UDIC * * 180 18C 18C 180 =
R EEEEBE SRS ED & #t#t‘tt#*t#‘##*‘t#‘ﬂ"###tt‘*tt##t“#*t#tt't#tt“###'#t#'###"*‘*#“‘###‘t#‘tt‘t XS EXBIEDEIX AR NE KD KK &
COMPUTED BY FORTRA. PROGRAM VW08, APR 1981 DATE 04/29/81

291

40avno3
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Appendix IV

In this appendix, eleven pages called a data sheet packet--an
explenation is included. If you have any questions concerning
the data sheet, these pages should be reviewed.
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DATA SHEET PACKET - AN EXPLANATION

VARBICK

SANPLED AS: LOAnY-SKELETAL, HIXED, 3B3IC TYPIC DYSTAOCHRER?

3 70v1-025 -002 SANPLR )OS, 7821791 -~ 1796 DATE 6/ 5/719 0. S. DEPARTAZNT OF AGRICOLTORR
SOIL COMSERVATION SERVICE

SPODOSOL STUDY WINDHAN COONTY BATIONAL SOIL SURVEY LABORATORY

LINCOLE, MBB3RASKA
GRVEAAL BETHODS 1814, 2A1, 18

S1 ot s s eBe fem e e =9 210= =f1= =12= =13~ <18 <=18= <16= =17 <18+ =19- =320~

e - ——— . -

(= = =20TAL = = =) (= =CLAY~ =) (= =~SILY~ =) (= = = = « =S5A¥D= = = = = =} (~COARSE PRACTIONS (¥¥)~- )(>2!ﬂ)

CLAY 3ILY S3¥D PINE  CO3 PINB COARSE VP r L.} [+ e = = = = VBIGHT - ~ - -
SAHPLE HZ¥ DBerA HCRIZON LT 002 .05 Lr LT .002 .02 «03 .10 25 ) 1 2 E] 20 . 1= PCf or
¥o. 0. {(CB) .002 -,0% -2 ,0002 ,002 ~-,02 ~,05 =~,10 =,25 =~,50 =1 -2 -5 <20 -5 75 WROLZ
€o = v = ww = s = - PCTOP 2B (JA1) = = = = = © = = = =« = =) (- PCT OF <7588(3B1)-> SOIL
781791 18 0= 5 a1 11.9 38.5 49.6 22.4 18,1 12.8 1.7 5.4 8.1 11.6 7 13 H) 5y 23
781792 23 5- 2] B21IX  10.4 19,0 50.6 2.2 17.8 12.1 10.% 5.5 7.8 1,8 ] 27 (1] 88 83
761791 s 23 38 22 1.3 82,6 46,1 3.8 19.2 12.8 11,8 4,6 6.9 10.8 [ 1 19 50 56
7181794 88 35~ 50 B23 0.8 38,9 40,7 20.1 18.6 11,4 9.8 5.5 9.0 15,0 7 20 7 8 M
781795 55  50- 61 83 7.4 25.8 68.8 12.7 1.1 6.8 8.7 7.3 15,9 30.85 10 29 k1] 90 79
181796 65 61-117 2C 5.7 7.4 88,5 8,5 ] 3.4 10,0 12.4 27.8 33.3 10 0 3 % 8%

GRG¥ TOTAL REXTR TOTAL (- ~ DI?H-CIT - -} (Bll‘lO/CLll) (ATTERBERG ) (- DOLK DEUSITY -) COLR (-~ - ~WATERR CONTEET = -} HBD

< ] £ ] BITRACTABLE 1S~ LINITS - PIELD 1/) OVEN WHOLZ PIELD 1710 1.3 1S JHOLR
SABPLE HIM n AL ax C:C  BAR LL Pl  BMOIST BaA DRY  SOIL BO{ST BAR BSAR  AAR SOIL
¥O.  ¥O. 6AIC 6B1B 6S1a 6BIA 6CIB 6GTA 6D2A 801  8DY1  &py AP WAL uAIN NLMIE 4DY 4BE  @BIC 4BIC  4B? 4act
[ PCT OF Cidf - -~ - - - - -> PCT <0.8L8 <~ - G/CC - - =) CO/CHN <~ - -PCT OF <288 - =-> CH/CH
781791 1 5,59 0.208 L4 0.3 2.81 1,32 0.90 15,17
781792 2 2,41 0.113 .9 0.7 1,26 0.92 0,98 1,01 0.010 .7 9.6 0,25
781793 3 1.,3) 0,064 1.8 0.5 0,63 0.60 n 1 .17 1,20 0.008 0.6 6.8 0.27
781794 3 0,91 0,053 1.7 C.4 0,55 0,53 1.20 5.9
181795 5 0.58 .1 0.3 0.62 0,58 1.50 4,0
181796 6 0.4 0.7 0.2 0.6 0,93 1.60 5.3
(- MHSOAC IITRACTABLR BASES =) ACID- BITR (- -~ - —-CBC - ~ =) AL  =-BASE 5AT- COJ AS EBS. (=~ = =fB = = =)
cA .1 L 1Y K son ITY AL SUB  wH&~ DBASES SAT SOM  EH& CACO) OmAS cACL2 H20
SAEPLE HZW 5B4A  SBAA  SBAA  SDAA BASRS CATS 0AC + AL 0AC <2um  /cB 018
¥0. MO, 6M2% 601D 6P2B 6Q2R 623 661X 523) SA8) 5138 581 SC)  S5C1 6Ei1m  8%1 8ciz ecia
€= = - = s == e e alfBQ/ 1008 = = ==« = e %= ) Coomomom aPCT e - =) 122 1
781791 1 0.3 0.2 - == 0.5 3.9 7.5 39.84 3.4 8,0 98 1 1 3.2 1.8
781792 2 0.1 -- - == 0.1 22,0 3,5 22,1 13.1 1.6 97 1 1 8.0 a,t
781793 3 TR -— - -— 28 11,7 2.2 1,7 6,9 2.2 100 k3 ] T2 23000 0,2 8,3
781798 & T2 -~ - - T 102 2.0 10,2 5.7 2.0 100 4] 18 .21 8,3
7181795 & -- -- — -- == 7.4 L1 1.6 %6 1.V 100 " b4 [P R
781796 6 T - -~ -~ TR 5.2 0.6 5.2 3.6 0.6 100 k1] 1 3.8 8.5
(- - - -SPODIC HORIZOW CRITERIA = - - =~ - ) (¢ = == =<« « -BIFEBALOGY = = = = = = = = <}
(~ -NA PYROPHOSPHATE BITRACTABLE- -) INDZX (== ===« =CLAY == -« -~
c re AL PEeAL PReAL AL¢C  OF (== == I-RAY ~ = = <) (= -DTA - -} TOTAL DOB
SAQPLE HZB (~ -DIVIDED BI~ =) ACCUR BES WEATH
0.  ¥O. 6AUA 6CSA  6GSA  DI-CI PCT PCT 74028 7328 7220 7320 7A3 A3 1su 7BMA
<= PCT OF <2AM-> [PE+AL CLAY CLAT <= BELATIVE ANOUNTS =) (= = = ~ ~PCT =~ = = ~)
181791 1 1.1 0.2 0.6 0.1 167
181792 2 1.8 0.6 0.5 0.4 0.1 0,2 308
781793 ) 0.2 0,3 0,2 11 1
781798 & 0.2 0.2 0.2 12 75
781798 S 0.2 0.2 0.3 0.1 (%]
781796 6 6.1 0,2 0.3 0.1 132
PABILY CONTROL SECTIOB: DEPTR 25-100 PCT CLAY 7.6 PCT .1-758R 66.4, SPODIC HORIZON: INDEX OF ACCONUL 0

ESTINATRD BULK DEBRSITY rOR LAYER 1, & 5, 6,
ABALYSES: S= ALl OF SIRVED <2HR DASIS
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DATA SHEET HEADING

VARWICK

SAMPLED AS: LoABY- SKBLETAL, HIXED, MESIC TYPIC DYSTROCHAEP?

S 78¥r-025 -002 SAMPLE ¥0S. 78P179%Y - 1796 DATE NOVEMBER . 1979 0. S. DZPARTHBET OF AGHICOLIORZ
50IL COUSBRVYATION SERVICE

3P0DOSOL STUDY WIMNDHAM COUNTY NATIONAL SOIL SORYEY LABORATIAY

LINCOLM, MWEBRASKA
GXERRAL METHODS 1812, 223, 2B

Warwick
Name of the soil series, pedon sampled to represent.

Sampled As
CTassification (fieid) of pedon at time of sampl ing.

Pedon number S78 VT-025-002
= special sample

78 = calendar year sampled

VT = state where sampled -~ 2-tctter FiIPS code for state whare sampled
025 = FIPS county code
002 = consecutive pedon number for calendar year for county

Sample numbers--NSSL assignead numbers.
= year (FY)

P permanent storage of data on NSSL computer disk (T =2 temporary storage)
1791 = last four digits is consecutive sampie number (NSSL)
Date-date of printout

Project name and/or county sampled.
General methods for soil preparation--see SSIR NHo. 1.

Ganeral conventions. Unless otherwise spacified analyses are calculated to an oven dry woight base. Therefore, if
analyses are rcported on a < 2 mm bese, it means that analyses are on all particies < 2 mm In size and rosults are

calculated using an oven dry sample waight. Conversaly, if the analyses are regorted on a whole soil base, it means
that the analysess are for ai! particles with coarss fragments included, and are zalcuiated using an oven dry sample

weight.
Footnotes
PARILY CONTROL SRCTIUN: DEBPTH 25- N PCT CLAY 51 cT ,1-75an 2
ABALISES: Sw= ALL OW SIEBYED <2n¥ BASIS
RINERALOGY: KINO OF NINERAL AI nICA 6T HONTHORILL KK KAOLIBITE CL caLonlte QL QOARTZ
BELATIYBE A800NT 6 INDETLRABIMATE S DOAINANT 8 ABUNDANY 3 aobErar: 2 SRALL 1 TRACK

Family control section: Depth limits of control section; calculated weighted average % clay of control section; and calculaled
weighted average % 0.1-75 mm fraction for use in determining loamy vs. silty particle size class.

Estimated bulk densities for tayer: . . . self explanatory.

Analyses: Tier 1, column 1 provides explanation of soil preparation code.

Mineralogy: Identifies clay mineralogy codes and relative amount codes.
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Tier 1
1= 2o~ =3= 8= ~B= wf= T o= wfom =10 «fla -72- =13 =18~ =15« <16~ <17~ =18« =19 =20~
| i
(= = “TOTAL - ~ =) (- ~CLAY- =} (= ~SIlT=> = (= = w =« o« =§l}UD= = = = = = ~COARSE PRACTIOBS (8M8)-) (>
CLAY SILT SA%D PINE CO3 [IrYWBR COARSE Vp r [} [of Tc )‘- = = = WBIGHT - S -)-’( 3:"
SMIPLE HZN/ CEPTR HORIZON LT .002 .08 LT LY .c02 .02 05 «10 «25 .5 1 2 5 20 . 1= PCT 01
0. X0./ (cH) 4002 -,05 -2 ,0002 .002 -.02 =.05 ~,10 =.25 =.50 -1 -2 -5 =20 =75 7S wHoLR
€* = = = = = @« o=« PCT OF <282 (A1) = = = = @« = c e = a0 0 = ) <= PCT OF <75u8(3B1)-> SOIL
701791 ] o~ 5 Al 11.3 38.5 49.6 2.5 16.1 12.8 11.7 5.8 8.1 11,6 7 13 5 3 28
General: First two columns (unnumbsred columns) aro the sama for each tier. The first column on the teft is the NSSL sampie
number, the second number is the horizon number. Except for columns 1-3, tier 1 is entirely particle size and coarse frag-
mont data. Particie size distribution (columns 4-15) is

of organic matter, washing fres of solublas salts, drying
hexametaphosphate.

Column

Column

Column

Column
Column
Column
Column

Column

Column
Column

Column

Column
Column-
Column
Coiumn
Column
Column

Column

Column

Column

1.

2.

3

4.
5.

10.
11.

12.
13,
14,
15.
16.
17.
18.

19.

20.

Space aftar horizon number for two {atter preparation code.
S_ = standard prepsration. Coarse fragments > 2 mm wo i ghed

SP 3 sama as “S5" but clod paramoters (tier 2, coiumns 12-14
in solls with soft shale, tuft, or other water holding coarse fragments,
SK 2 same as "S" except 2-20 mm fractions are ground to < i nm and kept.

with analysis of ¢ 2 mm and reported as < 20 mm base.

calcic horizon with hard concretions, see Soil Taxcnomy p. 387.

’

SR 3 same as “SK" except 2-20 mm fractions recombined with < 2 mm fraction.

GP a entire sample ground. Results reported on whole soil base.

WP = same as “GP" axcept > 2 ma fractions sieved and weighed bafore grinding
< 2 mm matorial. Rasults reported on whole snil base.

Depth in cm.

Horizon notation. Arabic numbers are used instead of Roman Numerals.

since only six spaces available for notation. The entire notation is stored

% total clay. Particles < 0.002 mm. Sedimentation and pipette analysis.

% total siit. Perticles 0.002 mm to 0.05 mm. Sedimaentation and pipatte anail

% totul sand. Particles 0.05 ma to 2.0 mm. Sleve analysis.

% fine clav. Particles < 0.0002 mm. Centrifugation and pipatte analysis.

reported on the ¢ 2 mm fraction and is detarmined after destruction
the sampie, and obtaining a base weight, and dispersion with sodium

and discarded from sampie shippad to lab.
and 16-18) reported on a whole soil base.

0ftan used

Analysis of 2-20 mm fraction is combined
Ooften used for calcium carbonate and for gypsum; i a.

Results reported on < 20 mm baue

to < 2 mm and recombhining with

Printed horizon designation may be truncated

in computer

ysis.

% carbonate clay. Carbonate < 0.002 mm. Sedimentation and pipetts analysis, HC! treatment, and CO. evolution
Subtracted from col. & to obtain % noncarbunate clay when determining taxonomic particle size ciass.’ See Soll
Taxonomy, p. 384, footnote 1.

% fine sitt. Particles 0.002 mm to 0.02 mm. Sedimantation and pipette analysis.

% cosrse silt. Particles 0.02 mm to 0.05 mm. By difference--coarse silt =

% very fine sand (VFS).
particle size classes.

Particles 0.05 mm to 0.1 awm.
Seas Soil Taxonomy, p. 383%.

Particles 0.1 mm to 0.25 mm.

Sieve analysis.

% fine sand (Fs). Sieve analysis,

% medium sand (MS). Particles 0.25 mm to 0.5 mm. Sieve analysis.

% coarse sand (CS). Particles 0.5 to 1.0 mm. Sleve analysis.

% very coarse sand (VCS). Particies ! m» to 2 mm. Slave analysis.

weight % coarss fragments 2 mm to 5 mm. Reported on < 75 ma base.

Waight § coarse fragments 5 mm to 20 mm. Reported on < 75 mm base.
Weight § coarse fragments 20 mm to 75 mm. Reported on < 75 mn basa.

sampied needed) or calculatad from volume estimates.

Sleve

Weight % particles and fragmants 0.1 mm to 75 mm. Reported on < 75 ma base.
> 20 mm fraction.
Weight ¥ fragments > 2 mm, Raportad on whole soi! base.
from sisve anaiysis and volume estimatas.
datum whole soil = datum < 2 mm x [1-(col. 20/100)].

Coarss fragmants assumed diluents in this equation.

Inciudes fragments

Treated as siit to distinguish

[{100-(% clay + % fine silt + § sand)]

loamy and siity

Sleve analysis.

Sleve analysis.

analysis in field (at feast 20 kg

Sieve analysis and/or estimates of

Used to distingulsh loamy and silty particle size classes (see p. 384, Soil Taxonomy).

from 2 ma to 250 mm in size, Calculaced

Used to convert analysis on < 2 mm basa to whole soil base by formula:
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Tiar 2
clme =Qem edem clem w8om mfem aTem =fe= =§o= =10~ =11= =12- <=13= =)A= <18= =16- =1l= =18~ -19- -20=

VRGN TOTAL ZXTR TOTAL (- = DITH~CIT - -l(llf!O/ELl!)(lT?!lBllO ) (= BULK DBNSITY ~-) COLE (~ - -VATER COMNTEKNT -~ -} WRD

C [ ] P s EXTRACTADBLZE - LINXIZS - PIELD 1,3 OVZ¥ WHOLE PIELD /10 17} 15 vaoLs
JAMPLE  HIN re AL as cec Bll LL X f401ST BiR DRY 50IL BuIsT BAR paR BAR SOIL
o, ¥O, SANC 681B 6SVTA okJA 6C2B 6GC7A 6D2a 8D1 901 apt L1 4 4432 4AYD aAll &OY 3B 4B1C 4BIC 4B2 &Ct
(= = = =« = « =PCT OF C2UA = =~ = = = = => PCT <0, 480 <~ =~ G/CC - ~ ~> CB/CH <~ = ~PCT UP <228 - -> CM/CH
78 781 1 1,57 0.14) 0.71 0.33 a9 23 1.2% 1.53 0.063 25.8 18.2 0,12
General. Unless otherwise noted, analyses are reported on < 2 mm base.

Column 1. % organic carbon. Wwet combustion analysis (Walkliey-Black). Multiply % organic carbon by 1.7 to estimate organic
matter.

Column 2. % total nitrogen. Kjeidahl digestion analysis. Carbon/nitrogen ratios I 10-12 in mollic epipedons. Higher ratios
may indicate a nitrogen immobilization problem,

Column 3 % total extractable phosphorous. Parchloric acid digestion. Presently not determined at NSSL.

Column & % total sulfur. Leco ignition, K10y titration. Used to assass potential acidity in sulfidic soiis or mine
spnils.

Column § % iron Dithionite-citrate extractable (Fe DI-CI1). Commonty calied “free iron.* Used in spodic horizon criter:a
Column 6 % aluminum. Oithionite-citrate extractable (Al DI-C!). Used in spodic horizon criteria.
Column 7 % manganese. ODithionite-citrate extractable.

Column 8 CEC-7/clay ratio. Ratio of CEC-7 (Tier 5, col. 9) tc total clay (Tier 1, col ) Related to activity of clay

fraction,
Column 3. 15-bar/clay ratio. Ratio of 15-bar water (Tier 2, col 19) to total clay (Tier 1, col. &). |If clay > 10% and f
organic carbon/clay (Tier 2, col. 1/Tier 1, col &) is ¢ 0.1, ratio should be between 0.3 and 0.5. Ratios > 0.6

may indicate a dispersion probiem. See p. 384, footnots 1, Soil Taxonomy.
Column 10. Liquid limit reported on < 0.4 mm base. Used in Unified and AASHO engineearing classifications.

Column 11 Plasticity index reported on < 0.4 mm base. Calculated by liquid limit (col. 10) minus plastic limit. Used in
uUnified and AASHO engineering classifications.

Column 12. Bulk density at fleld moisture content g/cc (dry wt./moist vol.). Measured on natural fabric clod.

Column .3. Bulk density at 1/3-bar or l/10-bar moisture content g/cc (dry wt./moist vol.) Measured on naturai fabric ciod.
Used on SCS-501LS-=5. 1/10 bar run on sandy soils that have 15-bar moisture (tier 2, col. 19) < 5% throughout.

Coftumn 14 Ovendry butk density g/cc (dry wt/dry vol.). HMeasured on natural fabric clod.

Cotumn 15. COLE. Coefficient Of Linear Extensibility whole soil base. Calculated from increase in buik dansity batween moist
(tier 27 coi. 13) and ovendry conditions (tier 2, col. l4). Used in determining shrink-swel! potential for
SCS-S01LS-5 or total potential linear extensibility for vertic subgroups. Total potential extensibility equals
horizon thickness in cm x COLE: summed for each horizon to ths depth in question (assumes no {arge Cracks netween
air-dryness and 1/3-bar moisture and that coarse fragments are diluents).

Column 16. Waight % fleld moisture content (wt. HZO/dry wt. soil x 100).

Column 17 weight % moisture content at 1/10-bar tension. Calculated from water ratained in naturai fabric clods for |oamy
and clayasy soils and from water in < 2 mm sample for sandy solls. Used to represent field capacity for sandy solls.

Cotumn [8. weight ¥ moisture content at 1/3-bar tension Calculated from water retained in natural fabric clods. Used
to represent fieid capacity for !oamy and clayey soils.

Column 19. veight % moisture content at 15-bar tension. Calculated from water retained in < 2 mm soil sample. Represents
the wilting point.

Column 20. water Retontion Difference (¥RD) Ruported as cm of water per cm depth of soil. Volume fraction for whoie soil of
watar between 15 ber and an upper Iimit, usually 1/3 bar but 1/10 bar for sandy soils. After adjustment for salts
(tier 4, col. 11 salt sheet) and root exfoliation, WRD provides estimata of Available wWater Capacity (AwC).
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Tiar 3§

TI sl edem o4 eSme wgem ST 8 oges 10= =11= <12« <13 =18e =18~ <fh= -1]- -18= =19 -20-

ACID
(= BEBAOAC BITRACTABLX BASHES -) 1CID~ EITR (- =~ - -CBC - - =y L -BASE SAT- C03 AS RBs. (=== +pB -~ - =)
5% .14 | 7Y K son Iey AL s0n ¥E8~  BASES SAT DL ¥83  CACO3 oAmS CACL2 820
SIAPLXE HI¥ SBAA S5BNA  SBAA  SR4A B SES CATS OAC + L OAC <2nm /cn Qs
k0. H0. 632B 602D 6P2B 6Q2D 6828 6G1E S5A3h 5i8a SA3p 561 5¢3 $C1  osmtp  aEy BCI1E 8C1A
<-"--"-""-HZQ/IOOC--"""“'> = = = =« =PCT = = =« =) t:2 T
1793 3 T - - - ™ 1.7 2.2 L1 6.9 2.2 100 T T 23000 V2 4.
SALT
(= NEWOAC EITRACTAULE UASES -) ICID- (= —CXC- ~-) EXCH SAl 8ASE CAaboaaty CASOA A5 (= ~ = -PB ~ - =)
CA . 1] N3 4 508 IT1 sun WBy- L 1Y SATURATION AS CACo3 GIPSUR SAT CcACL2
JANPLE HZX 5B&A  3B&& SBuk  S5AAL DASES CATS OAC SUN VHY0AC <2mA <2088 <288 <20AB PASTE .o0m

N0, ¥0, 622 6020 oP2B 6Q2B 6H2B SA3M S5A6A 502 S8 scl SC1 62118 6r1C 6rP1C 3C1B 8CIR
<---------~HBO/1006----------) PCY €= ~PRT> > (= «PCT «> <= =PCT => 1:2

78 701 1 5.3 0.1 1.1 35.3 T3 k4 ] 1 7.7

Genaral: The NSSL has acid and salt data shest formats. The first two tiers ars the same for sach format, but tiers 3 and &

differ. All analysis on tier 3 are reported on the < 2 mm basa. Columns | through 4 are bases extractable in normal
ammonium acetate (N NH,OAC) at pH 7 (CEC-7).

Column }. NN‘OOAc extractable calciun (Ca) meq/i00 g. Hote that Ca is not reported for horizon | salt sheet becausa the sample
is'calcareous. NH _0Ac dissoives and extracts Ca from carbonates, gypsum, and other solubie salts Commoniy used as
s0il t7at for Ca. 'Convert to kg/Ha = Ca meg/100/9 x 20 x thickness in cm x Lulk density (tier 2, col 1%} x
[1-(voi. > 2 mm/100)] .

Column 2. KM 0AC extractable magnesium (Mg) mag/100 g. Commonly used as soil test for Mg Convert to kgs/ha : 4g meq/100g
x I2 x thickness (ecm) x Bulk gensity (tier 2, col. 13) x [l-(Vol > 2 am/100)}

Column 3 Nn,‘OAc extractable sodiun (Na) meq/iN0 g.

Cotumn & NH OAc extractable pctassium (K) meq/l100 g. Common so:! test for X Convert to kg/ha » K meq/100 g x 39 x thicknaess
(cR) « bulk density (tier 2, col 13) x [1-(Vol s 2 mm/100)}

Column § Sum of basas (Ca + Mg + Na + K) extractabie by N flvO‘.OAc (Cols. 1¢2¢34+4)

Column 6. Extractable acidity measured at pH 8.2 meq/100 g.

Column 7 Normal potassium chioride (KCl) mxtractable aiuminum (Al) meq/100 ¢ (acid sheet only; hlank on sait sheet)

Hormaliy tittle prasent «f pH > 5 (col. 20). .

Column 8. cation Exchange Capacity ot pH 8.2 (CEC-8.2). Calculated by summing NH 0Ac extractable bases (col 5) and
extractable acidity (col. 6). Not reoorted on 3alt sheet for horizons with carbonates or soluble salts.

Column 9. CEC at pH 7 (CEC-7) Measured by retention of ammonium by soil at pH 7

Column 10. Acid shoat. 0ases plus Al (CEC-unbuffered). Calculated by sunming NN,‘OAC extractabte bases (co! S) and KC)
extractable Al (col. 7). Commonly calted effective CEC of acid soils.

Column 10. Salt sheet. Exchangeable Sodium Percentage (ESP). Calculatad by dividing extractable Na (co! 3) by CEC-7 (col 9)
and muitipolying by 100. EXtractaBie Na s adjusted for soiuble Na (Tier & col 3) if present, NH OAc wil! extract
both exchangeable 2nd soluble Na. Calculated, Exchangeable Na = Extractable Na
meq/100qQ - ?(soluble Ha meq/!)(SP-Tier 4, col 10 salt sneet):1000} Used as natric horizon criteria.

Column 1} Acid sheet. % aluminum saturation. Calcuiated by div.ding KC1 extractable al (col 7) by bases plus Al (col 10)
and muitiplying by 100 Consigered rool timiting if > R0%.

Column l1. s5alt sheet. Sodium Absorption Ratio (SAK)  SAR = Na (Tier 4, col. 3),y "TCaA"3707I7LETar G 2RI IRy """
Criteria for natric horizon and used in 355853iNG salinity probiems Set up to assess quality of «rrigation water

Cotumn 12. % base saturation, sum of cations. Calculated by dividing sum of bases (col §) by CEC-8.2 (col 8) and muitiplying
by 100. Used in most alfic-uicic separations in Soil Taxonomy.

Column 13, % baso saturation, NH, OAc. Calculated by dividing sum of bases (col §) by CEC-7 (col 9) and multiplying by 100
Used in mallic, umbrig, and eutro-dystro breaks in $oi! Taxonomy.

Column 14, % calcium carbonate equivalent Carbonates of Ca + My analyzed., Expressed as Caco} equivaient. Used to assess
catcic horizons and mineratogy :iass.

Column 15. Rasistivity onms/cm. Determinad on saturated pasts. Used to determine potential hazard for corrosion of uncoatad
stael.

Column 16. Sait sheet. % ca$0 as gypsum < 2 mm base. Used to detarmina potential hazard for corrosion of concrete, also to
assess gypsic hornzans and mineralogy class.

Column 17. Sait sheat., % CaSO, as gypsum < 20 mm base. Usad in mineraiogy class--see Taxonomy p. 387.

Column 14. Aciq sheat., pH 1:1 N XCl or NaF pH. xCl PH used as indicator of net negative charge. Commoniy 1 unit less than
pPH in 1:1 soil-water suspension. Naf pH > 10 indicates presonce of structually weak Al associatad with at lophane,
organic matter, or halioysite.

Colwmn 18. Salt sheet. pH of saturated pasta.

Column 19. pH in 1:2 soil-0.01 M calcium chiorida (Cacl,) suspension. Used to eliminate possible seasonahle variations in pH.
Normally about 0.5 units balow the |:1 soil-zater PH (col. 20) but may be greater for acid soils. Relates somowhat
with bgse saturation whan 85 > 60%; ie, if CaCl, pH is 6.0, NH, OAc base saturation is commoniy » 75%; if pH is > 7.5,
the 3o0il is normally saturated with bases. u;.& in reaction classas--see Soil Taxonomy pp. 388, 390.

Column 20. pH in 1:1 s0il-water suspension. Normally varies according to season of the yeer.
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Sle= sfew c)es 4es =fem cpem =Te= e@e= wYme <i0= =11= ~f= =1)e ~fke <i8- <lpe <=17- -18- -19= -20-

[Y534]
(-~ ~ - ~5PODIC HORIZON CRIYERIA = =~ = = =} (= == = = = « =HIBBRALOGY ~ = = = « = = « -)
(- -4 PYBOPHOSPHATE EXTRACTAOLE- -) IMDEX (=== === =«aClAY =~ =« =)
C re AL PBeAL PE¢AL ALeC or (= ==~ = I=00Y - <« = =) (~ ~DPA - =) TOTAL DOB
SABPLE HZM {- -DITIDED aY- -) ACCUM BES FEATH
¥o. MO, 624X 6C52 665 DI-CI ¥CT PCT 7828 7a28 722D a2p M) N3 7814 78
<= PCT OF <QBE~> PBeAL CLAY CLAY <~ BELATIVE ANOUNTS =) <= = = - =~PCT =~ ~ = =)
781791 1 1.1 0.2 0.6 0.1 167
781792 F 1.8 0.6 0.5 0.8 0.1 0,2 308 SALT

(= = = - « == ~VATER ZFYUACTED YROM SATURATED PASTE= = = = = = « = = = (=

[ Y aG LT K col gcad CcL 304 ¥0) H20 SALTS COND., (-

S5A4PLE  HZNM

= = e - ~HINBBALOGY = = - ~ = - = = =)
~ e e e CLAY =~ - ==~

= I-BAY = = - ~) (- -DTA - -) TOTAL DQ8
© = €20 = - « =) (- -<2U0 ~ -) EP5 EEATB

TOTAL BLEC. (-

[ A |
LI I I

EST. B8ANL (-

¥0.  NU. X1 501 oPIB 6Q1B 6INB 6J1B bZIC 6LIC 6MIC  8A  6DS AENOS 742D 7A28 7A20 7a2B 7A3  7a3 7812 78iA
€= == == =-=-=- = - ~HRQ/ LITWN = = = = = = == <) <= -BCT => /CB <~ RELATIVE ABOQETS => <= = = = =PCT = = = =)

18 748w 8 24,0 18,5 0.7 0.3 1.2 T2 at.d 58.0 0.1 2.20 0T 3 8r 3 KK} CL % xK18

Generai .

Cotumn 1.

Column 2.

Coiumn %

Column &.

Column 5.

Cojumn 6§,

Column 7.

Column 1-9
Column 1.
Column 2.
Cotumn }

column &

v

Column

-3

Column

~

Column

Column 8.

Column 9.

Cotumn 10.

Column 11,

Column 12.

Columns 13-

Columns 17~

Column 19,

Column 20,

The first 12 columns of the acid and salt data sheets differ and are discussed separately All anatyses in tier &
except mineralogy are reported on the < 2 mm base. Clay minarnlogy is reported on total clay base unless otherw:ise
noted. Grain counts ara on base of fraction(s) spacified in heading.

ACID

% sodium pyrophosphate (0.1 M Na“9207) extractabie carbon (C-pyro). Used in spodic horizon critsria with
¢ 0. 1% Fe-Pyro (col. 2).

% sodium pyrophosphate extractable iron (Fe-pyro). Used in spadic horizon criteria Usuaily considered to be ron
associated with organic matter

Sogium pyropnosphate extractable aluminum (Al-pyro) Used in spodic horizon criter:a.

Pyrophosphate Fa+Al/dithionite citrata Fe+Al ratio. Calculated by dividing Fe-Pyro + Al-pyro (cois 2+¢%) by
Fe DI-CI + Al DI-CI (tiar 2, cols. 5+6). Used in spodic horlzon criteria.

Pyrophosphate Fe+Al/clay ratio. cCalculated by dividing Fe-pyro + Al-pyro (cols. 2+3) by % clay (tier 1, col &)
Usad in spodic horizon critaria.

Pyrophosphate Al plus carbon/clay ratio. Calculated by dividing C-pyro + Al-pyro (cols. 1+3) bv & clay
(tier 1, col. 4)., used when column 2 < 0.1.

Index of accumuletion of spodic horizon. Caiculated by subtracting 1/2 clay % (tier 1, col. &) from CEC-8.2
(tier 3, col. 8) and muitiplying by thickness (cm) of subhorizon. Total indsx is sum of all subhorizons of spodic
horizon. 5ee Soil Taxonomy p. 32 for timits of spodic horlzon.
SALT
are soluble cations and aniuns (salts) in a water extract from a saturated soil pasta.
Water soluble Ca meq/l.
water soluble Mq meq/l
Water soluble NHa meq/l
Water soluble X meq/l.
water soluble carbonate gco;) meq/l. pH (Tier 5, col 20) must be > 9 in ordar to have carbonate anion.
vnter'solubln bicarbonate (HCO’) meq/l

watar soluble chloride (Cl) meq/l.

vater solubie sulfate (so“) meq/1. Used along with gypsum (Tier 3, cols. 16 § 17 salt sheat) in astimating potential
corrosivity of concreta.

water soluble nitrate (N03) meq/1.

Weight % water conter.Z of saturated paste (Saturation Parcantage--SP). Used to convert from maqs/1l (cois. 1-9
salt sheet) to meq/100Q. Datum meq/100g * {Datum maq/Y)(5P)/1000.

% total sstimated soluble salts in soil. Caiculated froa conductlvity (EC, coi. 12 l,lt sheet) of :gturation
extract. Total salt meq/l » -4.2333 + 12,2347 (EC, <oi. 12 salt sheet) + 0.0580 (EC)® - 0.0003 (EC) Total
salt % » total salt meq/l x 0.00064 SP (col. 10 salt sheet).
Electrical conductivity (EC) of saturation extract mrho/cm. Used as a measure of salinity.
BOTH ACID AND SALT DATA SHEETS
16. Relative amounts of clay minerals. Ll--tracse, 2--smail, 3--moderate, 4--abundant, 5--dominant, 6--indeterminate

18. Quantitative amounts of clay minerais in psrcent (Diffarential Thermal Analysis--DTA),

% total resistant minerals. Optical count of minersis in dominant fraction (silt or sand). Is used to assess
family minaraiogy class.

% dominant weatherable mineral in fraction(s) indicated,
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iColumn A. Thickness in in--layer or rone. Sea tier 1, col. 1. Convert cm t0o n=1n % cm/?.%%

Exampis--pedon 2, Ap, 0-10 cm = 0<% in

Cotumn 8, JSDA texture. See tier 1, cols. 4-6 and 11-15 and vol. asLimates of cCoarse 'rlwn(i in description,
Exampie~-pedon 1, 0-10 cm, silty clay.

Column C. unifieq enginearing classification. Sea *Guide for Interprating Enginsering uses of Sosis® (GIEUS)

Ses cols. ¥, G, H, 1, 2, K,
Example--pedon 2, 0-10 ca » CH

Column O. AASHO angQinearing ctassification. See GHEUS and Cols. F, G, H, 1, J, K
Exanpla--peaon 2, 0-10 cm 3 A-7-6

Column E. Fractisn > 3} «nches (15 ma) calculated from date in tier 1
%> ) inches v col 20 - [(cols. 16 + 17 « 18)(100 - col 20)/100 - (cois. 16 + i7 » 18))

Exampie--pedon 1, 10-23) cm,
%> 3 inches s 61 - [(6 + 16 » $1)(100 - Sl)/loo S (6 v 16 ¢ 1)) 2 61 - [(893(39)/(100-53)]
61 - 2067, 7] 2 61 - kb & 1Y

Solumn F Percent pass«1g % sieve (matacial < - 5 mam) calcuiate from Jata n tier 1

N Passing % = (100 - (col 17 » 18))
Crampig--padon 1, J-i0 om.
N passang w6« {100 - (2 » 350§ = (100 - 37} s &3y

Column G 1 olumg uo siava (material < 2 am). Calculacs from data n Lier ).
by [100 - (cols. 16 + 17 « |8)]

Elnul 1, 3-10 zm
N passing 810 s (100 « (1L ¢ 7 + 35)} = (100 - 38} = 62y,
Column H. % passing WO sieve (material « 9 %2 mm) sstimate using dsts in tier 1,
% passing we0 1 col. G - [(cols. I& + 15)(col. G/100)})
Exmpia--padon I, 0-10 cm.
N passing W0 1 52 - [(4.7 + & 0)(62/100)] ¥ [(B.7)(0.52)]) 1 62-5 = §TY

Column 1. Y p ing 8700 steve (material < 0.076 mm) calculata using data «n tier 1.
No 1nQ ¥200 sieve * (ccl. G/100) {(col b ¢ $) ¢ (col. LI/
Examnie--pedon !, 0-19 cm

N Dassing 8200 sieve ¢ (627109) [(1V 2 « Sk 2) + (9.6/2)) » (0.62) [(67.4%)
(8 8)) s 062 (72.2) 1 45y

Column J. Liqu+d Titmil (LL). See tier 2 :of 10
Example--padon 2, 0-10 cm, LL = §2

Cotumn x. Plasticity -ndax (P1) See tier Y. zol 1}

Example--pedon 2, 7-10 cm, Pt = N}
Cofumn L. Same a3 col A,
Column M Percent clay See tier 1, col. &
Examnie--pedon 2, 0-10 rm % clay = u5 8%

Calumn N Moist Dulk density. See tier ), col 1.
Example--pedon 2, 0-10 cm, bulk density * 1.1% g/c¢

Column O. Permesbility in inches/hour of lasyer.

Column P.  Avallsble vater Capacily (AVC). Estimate from WRO (tier 2, col. 20). WRD muyst be adjusted to rooting depth
and restriCtions and for salts. If no root restrictions or safts wRD minisase estimatar of AVC.
Exampie--padon 2, 0-10 m tayer minimum awC ¢ 0,13

Column Q. Soil reaction (pH). Ses liar %, coul. 20
Expmoie--padon i, 0-10 cm raaction » 5 1

Column R. Salinity. Based on EC (tie- &, cni 12, salt sheet). Sae GIEUS for classan.

“iewple--pedon 1, 23-46 cam EC * 1.8 rating s low.

Column S. Shrink-sweil potential. 8ased on COLE (tirar 2, col. 1%) See GIEUS for clasuas.
Exsmple--peaon 2, 0-10 cm COLE » 0.077 rating s high.

Coluwn T. X factor--valuesy assigned by series. Can estimste from Vischmeier nomograph.

Cotumn U. T factor--values assigned by 1ariss

Column V. Wing erodibility group. See Technical Su:de

Column ¥  Organic matter Catcuiate by multiplying § organic carbon {(tier ¥, col 1) x 1.}

Example--pedon 1, 0-10 cm % organic matter = & .55 « 1.7 « 7 WY,

Column x, ?orro:ivizv uncoatad stesl. Based on Resistivity (tier 3, col. 19) or acidity (tier 3, col. §) Sen GIEVUS
or classes.

Example--pedon 1, 63-117 cm rone acidity * 7.6 meq/100 9. Resistivity  19,000. Rating » low,

Column v. Corrosivity concr Based on solubte sutfats (Lier &, col. 8, sait sheet) or \ gypsus (tier }J,

col 16 » 12, sal sat), and pH (tier §, col. 10). Ses GIEUS for classes.

ppm v 50 uq/l A sp (tier h, col 10, sslt shi ) x 0.&8
Exdeg - -peoda 2, 11-140 ca. + 90 % 79 2 0.4A « 3611 ppm or moderate rating.
Gypsum i3 mr(lllly wluoll n -.ur and contributes 30 Nn% i1 the soit

contains > 1% gypaum, it has & potential source of > 7,000 ppm . Thersfors,
rating say hava to bs sdjusted for presence of gypsum.

" Forwm 5 will most likely da converted to metric system wilthin 1980, Ffor purpose of comparison to data sheat, dapths
are listed in cm,
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Example Pedon 1 ACID SHEET

SANPLEBD AS: LOANY~SXBLETAL, BIXBD, PRIGID PRHAGIOCHREPY

S 7788-031 -001 SANPLE ¥OS, 78P 552 - 556 DATE Jury 1979 O, S. DEPARTHENT OF AGRICOULTORE
SOTIL CONSERVATION SBAVICE
COOK AND 3T, LOOIS COOMWTIES BATIONAL SOIL SORVEY LABORATORY
LINCOLN, WEBRASKA
GBEERAL HJETHODS 1810, 221, 2B
“lme =2ee eFew obe= =Se= mfee <Tew =fom e =10= ~11= ~12~- 13- <18~ -15- ~16= -17- -16~ ~19- =-20~-
{= = =TOTAL = = =} (- =CLAY~ =) (~ =SILT> =) (= = = = = =SAWD- = = = = =) (=COARSE PRACTIONS(AN)-) (>2BN)
CLAY SILT SAED PINE CO3 PINR COARIR VP r 8 < Al - - - « UEIGAY - - - - T
SA3PLE BZN OXPTH BORIZON LT .002 .05 LT LT .002 .02 .05 10 .25 .5 1 2 ] 20 . 1= p7T OF
9. 20, (Cu) .002 =-,05 -2 .0002 .002 -,02 -.,085 ~-.,10 -.25 ~-.50 -1 -2 e -20 -7% 7% WAOLSB
€= = = = = = = = =~ =« PCTOP <288 (JAV) « = = = = = = = = = « = <) (- PCT OF <75BA(IBI)-> SOIL
70 552 18 0- 10 At 13.2 542 2.6 lé.a 17,8 9.6 9.5 8.8 8.7 8,0 1 2 13 52 50
78 553 23 10~ 23 8218  19.5 &2.6 137.9 26,2 1’,0 7.1 8.8 8.9 7.3 9.8 é 16 n 87 63
78 S58 15 23- 38 B22BI 12.2 23,2 6M.6 15.5 7.7 6.0 7.2 5.3 11.) 3.8 a 8 29 7T Se
78 355 s 18- 63 83 8.8 &0.5 50.7 15.9 18,6 12.0 11.9 6.1 8.9 11.6 L] 9 30 66 52
78 356 $3  63-122 cx 12.7 &41.8 aS,9 31.7 10,3 10,3 10.0 5.8 8.6 11.2 8 12 27 66 61
ORGN TOTAL EXTR TOTAL (-~ - DITH-CIT - =) (RATIO/CLAY) (AT ERBERG ) (~ BOLK DBNSITY ~-) COLZ (-~ - -VATER CONT®¥T? - -} WRD
< ¥ P s BYTRACTABLE 15 - LIRITS - PIZLD 1/) OVEN WHOLE PIELD 1/10 173 1S VvAoLE
SABPLE HIN rs AL uy [ 4 BAR LL PI #0Ist B8AR DRY S0IL MmOIST BAR BAR BAR SOIL
%0, O, 6A1C 6B1R 6310 6HIA 6C20 6G3T7h 6D22 8D 8D1 ari ur 4131 411D @218 &D1 apu AB1C 4BIC 4B2 401
o = = = = = ~pCT OF <2HY = = =« =« = = = PCT <O, 488 <~ - G/CC - - -> CH/CB <~ =« -PCT OF <2AM - -> TW/"°N
78 552 1 4,35 0.260 1.3 0.2 1.76 1.26 0.90 16.6
78 553 1 2.27 0.150 0.9 0.7 1.05 0.72 1.08 1,18 0,026 35,3 4.1 014
78 554 3 1.21 0.077 2.0 0.7 0.98 0.7a8 1.20 3.0
78 55% & 1.2% 0.069 2.0 0.7 1.16 0.95 1.47 1,50 0,008 2.1 6.4 0,13
18 556 5 0.26 0.017 1.6 0.2 0.86 0.51 1.5 1.6t 0,007 2.1 6.5 0,13
(~ NHROAC EYTRACTABLE BASES ~) ACID~ EXTR (~ ~ - ~CRC ~ - -} AL -8AS8 S1T- 70} 1S RBS. {(~ -~ = -P0 - - -}
cA g | 1 X s0a Iy AL sas ¥H&- BASTWS 31T s0n Y88 CAc03 ofas TATL2 H20
SABPLE  HZW SB&L  5B&L  5pAL Spad pPASES CATS oac + AL 0AC <2a8 /ca ALl
¥o, ¥0, 62K 602D 6P2D 6Q2% 6828 6G1E  S5A32 Sa8h Saldy 5G1 523 Sc1  6zi1a 8B az18 6c1a
€= = = = «=eaeaeaoelPQ/ 100G =~ ~====o o) (=== <pCT === => 1:2 13
78 552 1 8.3 2.2 - 0.5 11.0 19.7 1.3 130.7 23.2 12,3 n 36 a7 4.3 3.1
78 533 2 2.9 0.8 - 0.2 3.9 25.3 3.2 29.8 20.% 7.1 L1 1 19 LY 5.1
70 558 3 0.6 0.1 .- T 0.7 16.8 1.2 17.1 12,0 1.9 63 L] 6 4,7 5.3
78 555 L] 0.6 0.1 haed " 6.7 17.3 1.8 18.1 10.2 2.1 67 L} 7 8.8 5.3
78 556 S 4.7 1.3 ™ ki | 6.0 7.6 13.6 10.9 L1 5S 19000 4.9 5.9
(- - - -SPODIC HORIZON CRITERIA - =~ - - -} (= = = = = = = = =NINERALOGY - = = - = = - = -}
(= =52 PYROPROSPNATE RITBACTABLE- -} INDEIX (= == === LAY = = ==~ =«
< re 7. PEeAL PE+AL AL¢C or (= = = = YX=MY = = =« =) (= ~DTh - =) TOTAL DOA
SANPLE H2NW / v (- -DIVIDZD BY~ -} ACCUN (= = = = = €0 = « = =) (- =<20 - -) BRES IEATH
NO. ¥0, 6Aur 6C5) 6G5A DI-CI PCT PCT TA20  TA2D TA2B A2 TA) 3 TRIA 312
<- FCT OF <2n8=> PEell ClAY CLAY <~ RELATIVE AMOONTS => (= =~ = = = PCY = = = =>
78 552 1 0.2 0.1 0.2 by ] 241
78 553 2 0.9 0.8 0.8 0.1 255 Y& 2 KK 3§ EK15
78 554 J 0.3 0.8 0.1 0.1 166
78 555 L3 0.2 0.8 0.2 0.1 a2
78 556 S 0.1 0.1 0.1 7" a0 v 2 er
PABILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 11,1 PCT .1-758B 67.6. SPODIC HORIZONt INDET OF ACCUMOL 0
ESTINATED BOULK DEESITY roR LAYER 1, 3,
AFALYSES: S= ALL OU SIXVED <20 3ASIS
AIVERALOGY: KIND OP AINBEAL VR VERNITOLITR XK KAOLINITE I HICA
BELATIVE ABOUNT 6 INDETEZRAINATE S DONINANTY 8 AZINDANY 3] HODEEATE 2 SRALL t TRACH




Example Pedon 2

TAYDRR

SARPLED AS: CLAYEY, BONTEORILLONITIC

17

SALT SHEET

o (CALCAREOOS), PRICID, SHALLOS® TYPIC USTORTHENT

S 77%D-001 -008 SAHPLE ¥OS. 789 775 - 780 DATE  6/29/79 379 O, 3. DEPARTHENT GP AGRICOLTORE
SOIL CONSERTATION SERYICE
ONSATURATED AYORAULIC COXDOCTIVITY STOOY NATJONAL SOIL SORVEY LABORATORY
LINCOLN, NEBRASKA, AND
GEDERAL UETHODS  1B1A, 211, 2B FORTH DAKDTA AGRI. EXP. STM., PARGO,
0
TIT S2mm 3 mAes oS s =T Sfem s —10- ~11= =120 =13+ =18 <15 =16 <17 =18« - 19 -20-
= 7 TTOTAL = = =) (= <CLAY= =) (= =SILT- =) (= = = « = -3hND= = = = = «) (~COMRSE FRACTIOZS (HN)~) (>2KH)
CLAY SILT SAND PINE CO) PINE COARSE TP r a €C ¥ - - - - URIGHT - - - - &T
SABPLE HID DEPTH  BOATZOF LT ,002 .05 LT LT ,002 .02 .05 .10 .25 .5 1 2 s 20 .1- pcr oP
0. 20, (cm) +002 -,05 -2 ,0002 .002 -,02 ~.05 =-.10 =.25 -.50 -1 -1 -5 -20 1% 75 WHOLE
€S Tt T mtstc o - - BCTOP CIME (3M1) ~ - < - - - - e o . > < PCT DP CTSBA{IRN)-> SOIL
78 7115 1S 0~ 10 ap 45.8 6.6 5.6 3.9 w7 2.8 1,8 0.5 0.7 0,9 TR - - G |
78 7176 25 10- 23 ¢ s2.8 45,9 1,7 35,2 10,7 0.7 0.3 0,3 0.3 -~ T8 - - 1
78 7177 38 23- %6 1 8.1 51,0 0.9 37.8 1.2 0.2 0.2 - 0.2 - TR - - ™ mn
78 778 A4S a6~ 56  CR1 89.9 50,0 0.1 .8 8.2 - 0.1 T | - m o
78779 58 S6- 81  CR2 5.2 Sa.7 0.3 82,1 82.6 0,1 0.1 - - -~ -- -- ™
78 780 63 41-130  ca) 56.3 83,5 0.2 12.6 0.9 0.1 0,1 - - - .- -- -- ™ --
ORGN TOTAL EXT2 TOTAL (- - DITH-CIT - -) (RATIO/CLAT) (ATTEEBEEG ) {~ BOLEK DENSITY -) COLE (- - -B1TZE CONTENT - -} wWnp
c ] P s BXITRACTABLE 1S - LINITS - PIELD 1/) OVERM WHOLE PIELD 1,10 1,3 15 @HOLE
SAAPLE  BZN re il Al cec  pam LL PI  HOIST AR DORY SOIL NOIS? BAR BAE  8AR SCIL
¥0.  ¥O. 6X1C 6BID 6312 6R3A 6CIB 6GTA 6D20 801 8D1  uPy 9P aal) 4A1D AN1H ADY1 GER  ABIC SBIC 482  4m)
€= = = = =« -PCT OP C28B = = = = = - => PCT <0.0BB <- - G/CC - - => CH/CH <= - -PCT OF <2HH - -> ZH/CH
78 775 1 1,842 0.1%49 0.82 0.37 s2 27 .17 1.86 0.077 2.9 17,1 A1)
78 776 2 0,58 0.068 0.73 0.3a 1,88 1.83 0,073 26,9 11,7 0.1%
78 71797 J 0.22 0,038 0.76 0.36 60 16 1,37 1.76 0.062 0.9 17.a 0,114
78778 & 0.16 0,038 0.73 0,37 1.53 1,85 0.065 2,3 18.6 0,09
78 779 S 0,13 0.025 0.78 0,37 1.59  1.86 0.058 2.8 16.9 3,10
78 783 5 0,12 0.030 0.9 0.35 S8  Ja 1.55 1,73 0.037 25.6 19,8 0,09
(- WHYOAC EITRACTABIR® 31SES =) ACID~- (= ~CXC~ =) RICE sam BASE CABBONATE  CASON S (= -~ = =PB - - ~)
ca 86 m £ son 7Y SUX  wma- SATORATION  AS CACO) GTPsON SAT  CACL2
SAEPLE HIN SB&L SBAL SPAL  SBGA BASES CiTS  o0ac SUB  NAOMC C2MB <2088 <288 <C20MB PASTE .01
50,  NO. 6W2% 602D 6928 6028 6628 SA3M  S16L  5D2 SE  SC3  sct 6mIB 6PIC  6PIC OCIR BCIX
€ o - - = - BEQ/ 100G = == = = = = = = «> _pcy <= =PCT- > <= -PCT => <= -pCT -> 112
78 71135 6.5 0.1 1.1 37.5 e 2 7.7
18 7176 2 6.6 0.1 0,7 T I T T 1 2 7.5
78 777 3 28.0 7.6 0.1 0.6 236.3 .6 T2 T2 99 7.5
78 778 4 19.0 12.0 0.3 0.6 31,9 36,5 1 T2 a7 1.7
78 779 S 10,3 17,0 0.8 0.6 28.) 3.5 2 8a 7.8
78780 6 5.0 15,3 0.5 0.5 21.) 27,8 5 17 1.5
{- === = =~ -VATEE EXTRACTED PRON SATUBATED PASTE~ = » = = = = = = a) (= = = = = = = « ~AINBRALOGT = = - = o o o o -)
TOTAL BLEC, (- - = = - « - SIAT - - - - - o)
ca " m FC0) BCO3 CL  SO8 KO3 H20 SALTS COND. (- = = = I=RAY = =~ = =) (= =DTA = -) TTL. ARAL/SIE
SAEPLE  HZN EST.  8A1L (- - = = = <20 - - = =) (- -C20 - -) K20  FX
¥0.  RO. SMID 6O1B 6PIB 6Q1B 6ITB 6J1B 6KIC GLIC 6MIC  BA  8DS AMAOS A28 A28 TA28 TA2B YA} . 7a3 . AWM ScTa
o = s e e e e s “HEQ / LITRR = = = = =~ = = = - > <= -PCT ~> /CH <= BELATIVE MAOOWTS => <= = = = -pCT = - - =>
78 775 1 4.4 1.5 0,8 0.8 S PRI § S I 60.7 TR 0.60 Mt a4 AI 3 KK 3 cCL 2 20 W6
78 776 2 23: 7.3 0,5 0.3 1.6 T 130.0 “-81.0 0.1 2,60
70 777 3 38,8 9.3 0.7 0.8 1.8 0,1 24,2 $7.0 0.1 2,80 ErS Nr3 KK 2 Qz 2 15 6.
78778 & 21.0 15.0 1.5 0.3 1.2 TR 1.6 68.0 0,1 3,00
70779 5 21,0 30.0 9.7 0.8 1.0 18 61.2 71.0 0.2 4,20
78 780 6 18,0 135.%5 23.6 0.4 0.7 t® 90.0 79.0 0.3 S.5% =T 4 AZ ) KK 2 CL 2 KK13 2.7 W6
PABILY COFTROL SECTIOR: DRPTE 25~ 86  PCT CLAT 48.1 PCT .1-75aW 0.7
ANALYSES: Se LLL OF SIEVED <2EN BASIS
AIBDNALOGY: KIND OF HINERAL BY MOBTHORXLL NI BICA KK KAOLIRITR CL CELORITE QI QUARTI
EELATIVE AROURT 6 INDEZERRIFATE 5 DONINARY & ABUBDANT ) MODERATR 2 SEALL 1 ThACE
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Example Pedon 1

Pedon Classi{lication: Fragiochrert; loamy-skeletal, nixed, frigid

Series Zlassifization: Same

Soil: Series not designated

Soil YNo.: Z7TMDN-031-001

<ocaiicn: Cook Ceunty, Minnesota S¥i, ME3, W4, Sec. 7, T. 62 N., R. 2 E. abeut 50 feet rorth of curve in road,
1,19C Feet south and 2,10C feet east of northwest section corner, about 9 miles north c¢f jrand “arais.

Climate: Some characteristics of tenreratures are: annual normal 369 F (2 ), winter normal 110 F (- 12° %),
surmer normal 639 F (169 C); some characteristics of precipitation are: mean annual 25 inches (7L em.}, June
to September 12 inches (3¢ cm.), mean snowrall 65 {nches (165 en.)

Parent Material: Sraylsh browm loamy-skeletal till of tne Hainy Lobe of the lLata .'isconsin glaciation,

“rysiograohy: VMoraine.

Lancscape Setting: Samnling site is on the upper part of a ) percent southwest facing convex sloze <hat is on the
side of a ridge about 1,000 feet long and 150 feet wide., The elevation is about 1,6¢C feet, The local relief
in this section is abcut 200 feet.,

Jegetatizn: Mainly white soruce 3 to 1. inches d.b.h. with few asoen 2 to J incies d.b.h. Understory is mainly hazel

Jdrainage: ‘“‘ell drained.

Zrosion: lone

Permeanility: Slow to moderately slow,

Cround *:ater: ‘ater table s protably perched above th-e fragivan for short neriods.

Described by: R. Lewis October 13, 1977,

Samrled by: S, Yolzhey, . “austach, R, Turner, i, Finney, D. Grigal and J. Zngen.

Al 737652 0 %0 10 om. (0 to & inches). Zlack (102 z/1) cobbly loam; strong fine sranular stricture; very
Sriable, sligntly secickyr and nonpiasiic; few worm casis; many fine and very fine continuous cores; many ver
’ o5 J 40 H by -

Jire 0 coarse roots; about 15 rercent coarse ‘ragrents; avout 5-10 percent larger than 5 ca.; :lear smooth
bounza=r. (3 to 13 om. thick)

A2 1€ _to 13 em. {not sarpled) (L to S inches). Discontinuous horizon occupies about 10 rerzent af cedon;

recdisn gray {(5YR L/2, loar; moderace very fine and fine granular structure; friable, slign-ly sticky, and
nonplastiz; abrupt broken boundary. (2 to 5 cm. thick)

D2Llhir 73PS53 10 to 23 em. (L %0 9 inches). Dark reddish brown (SYR 3/3) cobbly loam; brown (7.5YR 3/) dry;
noderate very fine and ‘ine granular siructure; very friable, sligntly sticky, nonplastic, and smeary; many
fine and very fine discontinuous pores; many very fins to coarse roots; about 15 cercent coarse fragments;
about 5 to 10 percent are larger than 8 cm.; gradual vavy boundary. (10 to 20 em. thick)

S22hir 78P55L 23 to 36 em. {9 to 15 inches). Dark reddtsh brown (5YR 3/L) cobbly loam; moderate fine granular;
very friable, slightly sticky, nonplastic, and smeary; many [ine and very fine discontinuous nores; many very
fine <o coarse reots; about 10 rercent coarse fragrents; about ¢ to 10 percent are larger than 3 cm.; gradual
wavy boundary. (10 to 20 cm. thick)

3 732076 38 to 63 em. (15 ts 28 inches). Discontinuous horizon occupying about 15 rercent -7 cedon: rown
\7.57% /L. cobbly lcam; -oderace fine subangular blecky stricture parting to moderate finme ranu.ar structure;
friable, slightly sticky, nonplastic, and slightly smeary; common fine and very discontinuous -cres; cormmon fina
and very {ine vertical roois; about 15 percent coarse {ragnents; about 5 to 12 percent are larger than § cm.;
clear vavy boundary. (0 o 25 cm. thick)

Cx 732556 63 to 122 cr. (25 to LB inches). Dark gravish brown ( 10YR L/2) cobbly loam; weak medium and coarse
platy structure; firm, and orittle; few very fine horizontal pores; few very fine and fine rocts in upper part,

doninanily between plates; about LS percent coarse fragments; about 35 dercent greatar than J cr.

Remarks: Colors are for moist soil, Backhoe was used for the sampling pit, Lithology of rock fragrents is
mainly gabbro and basalt, Few "red rock" fragments,
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Example Pedon 2

Soil Type: Wayden silty clay.

Sample No.: S774D001-4 (FIPS)

Date: September 12, 1977,

Sampled »v: M, Mausbach, F. 3chroar, M. Hever,

Described by: F, Wilhela, G. Muckel, S. Ckart, E., Gapbble,

Area: About 2 miles east and 2% ailes north of Reeder, Adams County.
Location: 320 feet east and 330 f2et nerth of the scuthwest corner of the WY, Sec. 30, T131¥%, R9SW,
Classification: Clavey, montuworillonitic (calcareous), frigid, shallow Typic Ustorthent.
Vegetation: Sumerfallow (3pring wheat in 7€),

Parent Material: Clavey shalas of the Ft. Union (Tongue River) formation.
Physiography: Hilltop.

Relief: Convex, sieplea.

Slope: 2 parcent.

Permeability: Slew (0,06 - 2,2 in, /hr.),

Hoisture: Moist throuzhout,

Drainage: Well drained.

Ground Water: 335 feer,

Evrosion: Slight.

Aspect: Northeast,

Elevationn: Approrimately 2,900 feot.

Pedon Description: t'rayden 2ilty clay.

(Colors are for dry soil unless otherwise stated,)
Ap 0 to 10 cm. Grayish brown (2.5Y 5/2) siley clay, dark grayish brown (2.5Y 4/2) roist: strong very

fine granular structure; very hard, firm, very stickv and very plastic; common very fipe Tonts; nany very
fine pores; slighe eilevvescence: abrupt smcoth boundary.

AC 10 to 23 c=. Light Yrownish gray (2.5Y 6/2) silety 2lav, gravish Srewn (2.5Y 5./2) moist: =odarate
very Line surtancular blocky structure; very hard, firm, verv atickv and ery plastic: cc=mon very fins
toots; many vary fine pores: torgues of Ap less than S mm thick; cemmon irregularly snaped soft lina Ns33e9;
slight effervascenze; zlear wavy boundary.

~

23 to 4B com, Pale vellow (5Y 7/3) siley 2lay with 30 osarcent siale frzsmenta, alive (7Y 5/1% wmoi

zoisty
fmoderate very “ire subangular dlocky and rock stiucture; wverw hard, varv :im, very ctiimy anr very; olasric,
cowmon very fine rects; cormon vary tine pores; courmcn madivz vellowish Srasm (10YR 573 30is") Iron stains;

CORMmON Lypsud cryvstnla; comaon pressure faces; tonfues of Ap less chan 5 - thick; clear wawy boundary,

Crl 46 to 56 cn. Falr vallow (5Y 7/3) clay shales, olive (5Y 5,72) molety rock (fissile) structure;
extretiely hard, vef; firo, very sticky ard very plastie; =catmon sery finc roots With most follswing figsuras
and cleavage planes: few very tine pores; ccmmon medium vellowist browm (1VR 5/9 zoist) iron atains; few
tongues less than 5 =m wide; comon pressure faces; comwon gypsta crystals; clear wavy boundary,

ift: vock (fissila) structure;

ts Hllowing rflcsures and cleavame
staingy ¢ ivan gypsuem crysta.s:

Cz2 536 ¢n 51 ¢m. Pale vellow (5Y 7/3) clay shales, olive (5Y 53/1) =c
extrecely hard, very firm very sticky and very plastic: few very fine rao
plares; few wverv fine por czmzun zedivn dark Lrown (T.3Y 4/L moist) o
corron fins £Al20r00ts SCTION pressure Saces; gradual wavy bSoundary,

1 -
(-]

1

Cr3 21 to 40 o=, Lght gray (5Y 7/1) clay shales, ¢ray (Y 5/1) raiss: rock (fissile) struztura:
extraoely Said, very firnm verr sticky and very plastic; few very fine reotrs follewing (issiies and cleavade

ey,
planes; very few fine pPores; comon gypsum crystals; common fine paleoroots; faw pressura faces.

Additicnal Notas

Large horizontal and wvertical cleavage planes axtend through the shalas. Scme are ae lerge as 19 {nches
by 24 inckes. These ara coated with brown (10YR 4/3 nroigt) and sone have Up to 2 inches of wweatlhiered
material 2long these planes. The rock strusture gize inzrenses with depth, Lignite was encoontared at a
depth of 35 inches. Also, an Unsatruated liydraulic conductivity study ia teing conducted at this site,



175

Appendix V

This appendix contains a supplemental data sheet for all
of the pedons sampled.



SN INLE

412104
38 M
33115
ERRRRI
337
32010
da. iy
34110

31 113}
ERA R
Y3145
EARANI)
930147
BRERDR
| ERS N
ERER AN

FATAI A

at o1
LR RIN
FRPNEL
Ya.40n
Jying
332103
137109
932110

SaPLA
Aal

33210)
432100
812105
312105
832107
332108
31210)
H312110

SA4PLE
332103
832104

176

»
5

suprpPLEN TNANRY CUARACT RIZATION

gcurdor 001

SAAPLZD AS:

S 33IPN-325 -001 SATL? O, w3P219) - 210 DATE 11-/30/8)

ECUADORA-54SS

']

ATA

U. S. DEPARTHENT QP AGRICULTURE
SOLL COMSERVATLOM SEBRVICE
NATIONAL SOIL SURYZY LABORBATOMY

LINCOLN, SEDRASKA
GFRHZHAL JABTHUDS: EUGLIEXNAING PRACTIWNS ¥R 4 JALCULATPRD PROH USDA PHACTION SIZES
o v 6 I N P Y 2 1 N U P S D & COMULATIVE CUBVE PRACTIONS (C76KHM) ATTER- GHADATION
PR HRCENTAG S ¥ 4 358G SI 2y R USDA LESS THAN DIARETEUS(BN) AT BERG UNI- COR-
H24  (IN) LO LT 3 I 2B T V0 I et B S (] 40 200 20 S 2 1. .5 .25 .10 .05 &0 50 10 LL PI FHTY VTUR
N, DUPTH ol (m===- L HCHES—<c==> <-4 Ul 2B B-> (-fICROHS =) (=~-m=e—un == —— > (==PERCENTILE=-> <-PCT> COU cc
1 2 3 4 ] [} 7 3 9 10 1 12 13 14 15 16 7 18 19 20 21 22 2] 24 25
15 0~ 8§ 4 100 109 100 100 100 100 100 43 du 43 26 13 S 47 90 76 56 40 0.12 0.078 0.004 4.4 1.6
25 9= 3 Al 103 49 48 97 de  Yn 4G 13 7B 45 24 12 5 90 82 69 S1 37 V.16 0.037 0.004 42.0 1.6
33 lu- 29 W2 100 1237 T 1 1N a7 g 42 22 10 S 1 52 44 35 26 17 2.42 0.829 0.020 2100 0.5
Gy 29- 33 oo 108 34 7Y 57T ae N s 25 J 1 1 Th w19 1 3 1 127.1221.034 0.4648 57.9 0.7
'3 33- 4wy 160 43 37 a4 4 04 e g 320 %40 a1 16 b )1 45 75 60 45 0.10 0.063 0,001 31.5 1.2
Ly 4S5~ 5) 1z 3¢ 99 394 97 o Ju 5 33 % i9 16 7 43 B6 75 S6 42 0.12 0.074 0.00)3 83.5 1.4
75 o3- 72 Al 1006 99 94 N W e 93 12 uwd ah 27 16 3 90 34 71 53 38 0.14 0.088 0.002 58.9 1.9
43 72- 81 LC2 100 99 38 97 o 4n U M) 31 NN 3Y) v 31 35 70 St 36 0.15 0.096 0.003 44.5 2.0
(4 8 1 o 27T P T | { [ | \ I ur P e LU T YyoLUHdE GsCC ) ( voIbL )
“==.d N L " 33 0 L (49 -7, 1 ETRE Ta RET smme=— e SOlLemeers eee——ae <2 14 PRACTION=-—=—=~ ~~HAT10S5-~
AT 22 250 50 15 v ) 9 th 17 g 5 soll SUHYEY FRUGINEERING --SOIL SURYEY-—— ENGINGFRRING AT 1/) BDAR
NO -UP =Ty =L =) =3 =) -l - es -2 <2 /1 avtd E=alst osatonm 1) 15 OVEN MOLSC SATUR WHULE <2
CmwmmmapT JF JHOLD 3NiL~===—) {==0 LY A =D A =btix ~ATEU  BaAR AR -DRY -ATED SOIL ns
PP R 1 R AR K B U O L Y A AV 4y 41 4 43 44 us 46 47 4y 43 50
1 1 ~=- -- 1 == M 19 1 - T 1 V.40
2 1T == - 7 CE ] 1 914 7 <~ 3 43 1.3 o300 1038 1,80 1,23 .24 1225 1.59 1.77 1.07 V.15
3 42 -~ -- ol o7 a 15y b 27 B 4 1,47 1ee? 1271 1,32 111 111 . 42 1.89 0.80 1.3y
4 75 == -= 75 Su 15 1t 2% 7y vl V1 LD
3 T == == 7 no-- 1 93 ! [ 1 3 Tosh da3d Yoo 1033 1.29  1.29 1.29 1.62 1.80 0.98 .05
4 3 e- - 5 4 UK 1 95 5 ¢ Td 1 Jh 1.3 1,39 1.7 1,86 1.35 1.35 1.35 1.65 1.34 0.2 0.96
) ¥ - J “ 1 [ ] 1 “ 1 I «dY 1033 180 1,80 1.23 0 1,260 1,27 1.5 1.77 1.05 1015
. 1 == .- 7 4 1 Y4 I -+ 1 FERER) 1.6 1,50 1.71 1345 1.32 1,33 1.34 1.69 1.32 4U.35 1.01
(¥ 0 L 0 4 ¥ Sy 8 T LY s jeAatearltas TO C LA Y)(LINPAR BXTZNSIUILLITY )( ¥ B D)
LR Y N R Toa Loy - 1,00 o N de== ) emmm——— €2 %1 PRACTION=----=-- W{lOLE SOIL —-<2 4A-- dJHOLE <2
1¢ 22 .50 280 73 15 5 2 L3~ L : roSlig ee- k Cem 15 LE <=-1/5 BAR TO ({LN/IR)=-> SUIL &n
40 2 RN U 4 ERD TR P P Ly iun sne- LY (. VA 15 OVEN 15 OvVEeN
JP idoLE SOfL--memerm e mmmaa) CAlS VAL N20  BAR dAlk  -DHY UAR  =DRY <(==IN/IN=>
A 37 Ss L o o I B u ot X bo 63 72 EAl 12 73 4 75
1 1 -- -- 1 == Tn 1 1Y <.20
z § -- == 3 Lo 1 17 .12 1.4d 0,100 0.1 0.5 0.4 0.5 0.17 0.18
B N Y e - 3 5 1N Wbt 2,72 0.18 0.2
4 by == == A u4d 3 4 37 3.13
s L 4 } - 1 44 1.4 0.92 0.25 0.20
n I 3 R o | 19 1.40 0.85 0.2 0,2
1 4 e ee u 2 1 L 1) 1,26 1.01 100 . 1.0 G 1.1 0.20 0,2!
9 -~ == 4 2 1 1 96 1.7 1.98 ,.07 1.2 0.5 J. 0.5 0.20 0.21
{ #2171 ¢u7 PRACTION 1oV () ===) ("N ) (=PLLUCPRLICAL) {CUMULT . AMOUNTS)
== RO L L SO L-- ===¢2 41 t TILT O OCLAY  ©\-  ARS~  COM- SALT IH. OF H2n
T >»2 75 20 2~ .05~ LT  ===-=- SANIY 1 d- o th= LT Cle I5T. OUCr. HL/ 1/3 OAR TO
NO -2 =2 .05 .002.002 vC : . L L2002 31t NS NMINS KG 158AR ALRDRY
YCT OF >11#3AND+S5ILTD (===—- PCT OF SN0, L7--—~=-) {==v. =) {==0CL F L) {- - - =<2 - - - =) (¥HL solil)
7877 73 7% 80 81 82 33 W 95 45 3r ar 29 My 1 IN B} LR 5 L) ” Y 99 1o
1 1 1 1 62 N 5 2 7 15 22 17 5 02 5 LA 36,2 M. 8,9 5.2
2 7 7 J 59 13 5 4 9 15 20 b 5 21 5 PRl £2.7 .l 5.0 .0
3 43 4wl 15 w2 15 1 10 1w % 17 16 12 15 k) it 7t.a 20l 2.5 5.3
4 7% 75 21 24 1 T8 24 34 10 7 1 2 2 1 Cas 3.3 w7 0.4 5.7
5 7 7 1 51 42 [ 2 TN 17T ah 23 6 rPSL Sl.u 42,3 0.1 o.U
6 5 5 1 57 19 7 2 T 13 22 1w 19 (S 4 FSL 93,4 In.n 1.3 3|
7 ) ] 4 59 32 9 2 7 15 22 1y o1y 12 W ¥l 5.0 3 % 9.2 6.4
8 7 7 3 6t 32 6 2 T 17 22 17T 19 7 psL LR EPPR| 6.3 (4
aP LO¥ LOW DIP CLAY SAND oc 5/C WG/ ¥onC up L4 Lad dIP 3,/C 4 5/C ¥ oC
n- 21 PAREVA | 4.9 59.7 2.657 12.2 12.2 2.1 0- 21 13 1.2 12.2 2.7
21=- u? a0 19 5.0 60.7 2.31)9 12,1 12.2 2.5
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DAT

DATE 11/30/83

PRACTION SIZES

A

U, S. DEPARTAENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
NATIONAL SOIL SOURVEY LAGORATORY
LINCOLM, MEBRASKA

E N v I W ¢ I R 1 N G P S D & CUMULATIVE CURVE PRACTIONS(<TO6AY) ATTRU~ GRALATION
PERCENTAGZ vASSING SI BV E USDA LESS THAN DIAABTERS(an) AT DERG OMNI- CUR-
HIN  {IN)} HOH=~ ] 2 32 v 2M 038 410 40 200 20 5 2 1. .5 .25 .10 .05 60 50 10 LL Pl PUTY YTUR
HO. ORPTH IZOH C=====[ N C Y F Se====> <~N U H§ 8 B R=> <-HICAONS~> {--PERCENTILE-=-> <-PCT> CO CC
1 2 3 4 S 6 7 1] g 10 11 12 13 t4 15 16 V7 w9 20 21 22 2] 24 25
1s 0- 21 A 100 100 100 100 100 100 100 WO 99 99 gy 4 1 100 100 98 76 31 0.08 0.067 0.021 3.8 1.8
25 21- 35 .2 100 100 100 100 100 100 100 100 99 2 7 3 1100 100 98 d0 29 0.08 0.067 0.021) 1.4 1.5
35 35- 43 A) 100 99 99 98 498 98 94 97 94 5?7 y 4 1 96 34 91 73 29 0.08 0.070 0.021 3.9 1.5
4s 43- w7 2 100 49 79 &5 %7 35 52 49 46 29 5 2 1 48 46 4% 37 1620.91 2.659 0.0 >100 -
2% 47- 50 In PRACTIONS NoT DETE R ININKD
( 4 2 1 6 P R & C I I 2 8 5 ) {drIrgur pu2a UHdIT VYOLUMNE 4sCC)( VOlD )
=4 H O L ¥ S 01 L (AR)=- =75 8% PYACTION=-= = ===e-- WHOLE SOIL=~==--- —weme==C2 MM PRACTION=-=~~—= -=BATIOS--
H2 >2 250 250 7% 75 20 ) 7% 15 0 5 SOIL SUGYEY 2NGINEZRING ~--SOIL SURVEY—— BNGINEEKING AT 1/3 BAR
¥O -uP =79 =2 =20 =5 -2 <2 -2 =20 -5 -2 <2 1/3 OYEZN 4OIST SATUR 1/3] 15 OVEN MOISI SATUR «HOLE <2
C(m=e=wwepT OF WHOLEZ SOLL-====> <==¢CT 0’ <75 in-> SAUl  -URY ~ATHD BAH  BAR ~-DRY -ATED SOIL A
26 z7 2% 29 3 )1 32 33 W O3S i ) W09 40 41 42 43 44 45 4b 47 48 49 50
1 == - = e+ == o= == 100 ~—~ =-- == -= 100 1.40 140 1.67 1,87 1.40 1.40 1.40 .06 1.87 0.09 0.89
s IR -- e= o= — == TR WY -- ~-- -= [R 100 Tod6 1.47 1,71 V.91 1,46 1,47 147 1071 1,91 0082 0.82
] 3 e -- ] 2 TR 1 97 3 2 Th 1 97 1.4 V.40 1.77 1.90 1.41 1,43 1,43 1.75 1.88 0.34 0.88
4 51 -= - 51 4] H 1 43 51wl 5 1 49 1.448 1,97 2,06 2.15 1,40 1.42 1.43 1.7¢  1.87 O0.4u  0.89
( v 0 L u 8 R P R A C I L u R S 1/ AaT 0Ss ro C LA Y)({ LIHEAR EXTENSABILITY } (9 R D)
-—~==¥ HOL L 50 I L (%) AT /3 J A === (fH) === —¢2 1y PAACTION=——==~ VHOLE SOIL =---<2 na-- WNHOLE <2
A2 >2 250 250 75 75 20 5 2% .03- L§ PORES RAT PNk =--=C 2 C-- 15 LE  <~-1/5 8AR TO (IN/IN)~> SOIL nn
LIy -gp =75 =2 =20 =5 =2 <2 .u5 ,002 .902 0D FE (Y RN PR § sUi Hu- By 1/ 15 UVEN 13 UYEN
(oemmammmrmm e pCT OP 4UnLZ SOIL-- CATS  nAC H20 AR 8AR  -DNY BAR  ~URY C-—=IN/lH->
51 52 53 54 55 56 57 53 59 w2 al (%] 4] v bis 69 10 m 2 73 Tu 75
I == == -= = == == .= 100 37 & 21 %2 7.99 0.31 d.36 J.21 0.21%
2 TR =~ e= == == == TH N0 W 1S 120 2% W 3.50G  A.ID 0 W70 0,200 0.2 J.2 V) 9.2 0.18 0.0
} 2 -- -- 2 1 TR 1 33 3 1S 13 34 12,00 49.22 5.39 0.550 0.5 0.5 U.5 3.5 0.20 0.20
4 6 =-- -- b W 4 2 h4 ) N y 2z 24,00 7,75 4.75 0.543 J.4 0.5 0.5 0.7 0.17 0.26
{ ¥21 60T FPRACTIONS=-CLAT P&t ¢ ) (=TZATURE==} (-~ § 9 V(M) =~=) (PN )} {~"LECTRICAL) (CUNULT. AHOUNTS)
-~ HOL®" S0 Le- --=<2 M4 R A CT L ON ---- (JRICRNINKD SAND  SILT CLAT €y 2%UG- CON- SALT In. OF H20
HZ 32 75 20 2- .05- LT —----- SANDS~=-==~-= SILTS cL 43 HY 2- .05- LT CL2 IST. DUCT. HG/ /3 BAR TO
NO -2 =2 .05 .002.002 7C C N F " C F Al PLEBLD PSDA .05 L.002 .002 .0t MIHS MHHOS KG  15BAR AIRDRY
PCT OF >2MMeSAHDSILT> (-———=PCT OF SANDsSILT~---=-) (-=€2 84-) (~—=PCT OF .28~} (- - = - €2 AA= = = -} (WRL sO1L)
76 77 73 79 80 A1 82 33 Au 95 96 87 38 99 90 LAl 92 93 94 95 J6 97 98 99 100
1 70 0 1 TR 2 23 4S5 22 3 1 YPSL uY.0 0 10,10 0.7 7.0
2 72 28 1 ™ 2 18 52 22 ) 1 LYrPs 71,3 27.7 1.0 7.4
) 3 1 68 29 1 1 2 J 19 a5 21 9 1 YPSL 69,7 7.4 0.9 7.6
4 5% 51 3 331 1% 1 3 3 3 17 43 22 10 1 YPSL 67.3 Jtl.a Ll 0.5
5
UP LOY LNV DIP CLAY SAND oc s/C ¥ 5/C 4 o0C up LOY LW DIP  S/C W S/C ¥ 0C
0- 53 uo 4o 0.7 69.0 0.602 76.7 76.7 0.6 0- 53 13 13 76.7 176.7 0.6
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- DATE  11/30/81)

2120

YERE CALCULATED PRUd USDA PRACTION S512ES

DA

U. S. DEPABRTHNENT OP

AGRICULTORE

SOIL COWSERVATION SERVICE
NATIOMAL SOIL SUNVEY LAUORATORY

LIXCOLH, HEBBASKA

P 4 G I ¥ B E R I ¥ G P s 0 A CUMULATIVE CUBVE PHACTTIONS (<7bal) ATTER=- GHADATION
PERCENTAGLE eAS5S 1T RG S 1L ¥ v P USDA LESS THAN DIABETERS{NN) AT BEBEG ONI~ COUR~-
RIN ({IN) K= 3 2 32 v 3A 3/ o4 40 200 20 3 2 1. .5 .25 .10 .05 60 50 10 LL PT PHTY YTUR
NO. DEPTIH 1208 <=====1 N € H 8 S=—===> (=R U X 1 P R=> <~AICHUNS~> (=mmamflfmemme > <~-=PBRCENTILE-—> <-PCT> CU ce
1 2 k] 4 5 o 7 k] 9 10 vy 12 yx 14 15 16 17 w19 20 21 22 3 rL] 25
15 0- 9 Ay 100 99 9% 93 97 917 946 94 B3 4B 25 W1 2 92 36 73 5S¢ 39 0.1) 0.083 0.00% 29.a 1.3
25 I- 18 4 100 97 95 M 49 sd 46 n0 w2 29 15 7 T 75 65 50 3¢ 23 0.39 0.283 0.009 45.0 1.8
3s  td- 25 ot 100 8u A0 68 GO 53 50 utr 17 2 1 1 TR 32 20 3 3 119.60 8.700 0.259 731.2 0.2
4s  25- 33 2C2 WY 89 81 K% ol 53 4SS 3w 12 1 1 1 TH 27 15 4 1 117.41 7.272 036t 47.6 0.3
55 33- 59 2¢4 100 893 72 %5 4y 36 23 13 7 t T TR TR 1S 8 M 1 TR23.6222.490 0.599 47.8 1.9
03 59~ ab 3Ap 100 100 160 100 100 100 100 100 J96 ol gy 17 3 100 497 90 74 S0 0.06 0.036 0.001 8.3 0.8
75 6o=- 75 3¢y 109 100 100 WO 1060 130 9 94 12 u2 171 4 397 W Bo 64 54 0.07 ND.940 0,00 21.5 0.7
85 715- 81 3¢S 1Wd 496 13 Yp 85 37 Q4w dar G us M 19 11 78 72 63 51 40 0.20 0.094 0.002 >100 0.9
{ 4 £ 1 6 T F & & ¢ T L 0 % 5 ) {40161 7 [ -] [\ Ir vyoLuUnE G/CC )y ( VvOlD )
~==4 H 0 L & SO L L (34)- 7% #M PUACIION-- = ~----- WHOLP SOfL-—~+== =+ —=-=<2 YA PRACTION--———- -—RATIOS--
d% >2 230 250 75 75 ) 5 T 1% 2 K} SolL SURVEY EYGIHPEZRING -=-3501L SURVEY-- EHGINEYRING AT 1/3 BAR
No -4p -75 -2 =20 =% =2 2 =2 =20 -5 =2 <2 173 Q¥2%H  ANIST SATUR 173 15 OVEN HOLST SATUR WHOLE <2
{mmmmmm PCL OF WHOLL SOIL=====> (-=pCT OF <75 3h-: TAR - DAY -ATED BAR OAR  -DRY -ATED SOIL an
2627 23 24 3 31 32 13 FE I T N - I A S B “u B 42 n3 a4 43 46 47 4d 49 50
1 6 == -- [ 3 1 2 Y ) 3 1 234 1.06 1,12 1,47 V.o 1.62 1,97 1.08 .44 1.04 1.50 1.00
2 20 -- ~-=- 20 1N 3 6 40 0 1 3 6 80 116 1,21 1.5t 1.72 1,02 1,06 1.07 1,40 t.ed 1.23  1.60
3 59 -- -- 53 40 10 REEEN| 3 uo 10 3 & V.98
4 66 ~-- -=- 536 39 16 1V 3 L6 35 16 1V 2.07
5 Bl =— -- 41 £7 15 9 v 51 37 15 ] 149 2.3
I L L L I L SR (i11] — == - == 109 1.04 1,16 1,57 1.8 1.09 1.1% 1.16 V.57 1.68  1.43  t1.4]
7 2 - == 4 - 1 Vg 4 == 1 1 9y 1.10 1.8 1.57 f.0%  1.09% 1.16 .17 1.56 f.ob .41 1,43
3 19 -- =-- 19 15 1 1 1 19 15 1 3 81 1.2 1.31 166 1.7 1.09 1.1 1217 1,55 1.68 1.15 1.4
{t v o L 0o % = F 8 & C r I O N 5 MLt allas TO C L A Y)( LINCAR 2XTENSIDILITY ) (4 R D)
--==4 Y4 O LT S a1 L {any AL /1 3\ Qeme (M) m-mm--- <2 "My PRACTIOM~———mmm JHCLE SOIL  —-<2 #i-—— NMHOLE <2
HZ  >2 250 250 715 75 2 9 2- .05- LT PORES RAT  FINE ---C 2 C-- 15 Le <-1/5 uiR TO (I8/IM}-> SOIL LL]
B “Up =73 -2 =20 -5 =2 K2 .05 JOU2 L2 Fo-lu ULAY SUM M4 - AR 1) 15 nyeN 15 OVEN
Cmmmm e mmmemaae PCI UP GHOLE SOfL---——cemceec e > CATS  OAC 420  DAR 3AR -0RY dAR  -DRY  <-——IN/1N->
31 32 53 54 3% 54 57 53 9 el ol a2 v} &y (%) Gb 67 1] by 70 n 72 73 Ty 75
1 oo - 2 1 | 1 -4 U F) 1 [IEIET S I 1,30 7.24 5,95 U.305 1.5 1.4 1.6 1.4 0.2% 0.29
2 4 == - a9 3 1 LD | 2% q 1l EE TS| 11,50 529 4033 0.8b4 1.1 1.4 1.4 1.0 0.27 0.29
3 43 == == 4y 1) i T 55 ) 1 25 Yoy w0 2,07
4 52 ~-- -- 82 1N 1 K 26 22 I TS B |
5 Tt == =~ 11 30 13 3129 1 1 2.220 Yo
fi = me = me ee ee = W0 W22 11 a4 W.7a 2.6 2.4 0.077 1.0 2.1 1.4 J.b 0039 0L
7 1 - - 1 -- 1 t 929 AP | 3 o u? 4.1u .00 2,09 D,bb7? 1.1 2.4 . 2.4 0.3 .3/
4 L i 7 1 1M IR ] R Y t.20 N0 1.3 20185 1. 2 L) S 0029 VLS
( ¢ n 1ot PRAYCTIONS=-CLDMT [ 19y ==} {PH SCLRICAL) (CUNILT . AAOCUNTS)
Ss¥ HOLT 501IL-- --=<2088 PRACTI N e ) Ry CLAY 0N [MELES SALT IN. OF HlU
2 >2 7% 20 2- ,05- LT =-===-SANDG=--—--—- SILTS cL i R - JiS- Lr cLe . POCT. Aty 173 BAR T
HO -2 =2 .2% .002.002 vo C b 4 v by A OPLELL  PuDa RE) MW .302 L4 OMNS ANIMOS KGO I1SBAK ALRODR !
PCT NP D> IMMeSAND¢SILTY  (m=mwm— PCT OF SANDeSILT-~--=-= SR S N R B A s L I N R S e B & LI AT U A
Th 17 M 79 300 31 4233 w45 ' 17 4 A4n 70 Ve B] W " 2% 97 98 94 100
1 6 o 1 56 138 2 2 7 I S I A A ) 7 FoL saLn PRI | b | L]
2 20 20 T 59 22 1 [N PR PR B TSR L B ol 2t I 1.t S0
3 %9 59 19 a4y 1. TR 22 10 24 16 " 1 2 | (a3 Jhob LPRY] 0.6 Seh
4 hAK K6 27 1] 1 R 20 37 1N 7 1 2 1 cos 1.8 1.7 9.9 5.3
S 9% 391 28 19 TR TR 21 36 N 7 1 1 1 cns R 1.3 u.9 .1
6 45 55 )} Tt 2 7 17 18 14 Ik 3 SIL al,9 v 3 5.7
7 2 2 46 52 a 1 3 1 M 15 19 b 4 SIL (USSR PRt 3.6 5.7
3 21 2t 4 46 33 12 u 3] 13 18 5 13 0 15 L 57.3  ¥.T7 13,0 5.8
UP LOV  LOW DIP CLAY SAND o s/C i 570 L IS 1P LN Low LIF S/C ¥ 5/C ¥ nec
0~ 24 24 24 2.1 58.8 4.263 28,3 29,9 1.3 d- 2 te 8 28,0 29,0 4.3
2u- 8% 40 16 1.0 71.1 2.513 19.5 2.0 J.h
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ENGINELRING FRACTIONS 4232 CALCHLATED ?RNuU #SDA PRACTION SIIES

SATA

U. S. DEPAATHENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
HATIONAL SOIL SURYEY LASORATORY
LINCOLN, NBBHASKA

P ¥ v I N 2 O R U % 4 P S Db & COHULATIVE CURVE PRACTIONS (<76HH) ATTER- GRADATION
PEICZNTAGUE PLISTIHUU S 12 v E JsDA L¥SS THAN DIAMETERS(NN) AT B8ERG UWI~ CUN-
SVILE HLd (1IN HoK- k] 2 32 1V A8 o0 W Wo 209 20 5 2 1. .5 .25 .10 .05 60 50 10 LL PI FAlY VTUR
. NO. OC¢PTH L0 Cem===I N C H 2 S~====D> <=4 U 8 0 L k=> {~BICHOHS=D> (-=~—smmcffeccanan > <~=PRRCEMTILE-=> <-pCT> CU CC
1 2 3 4 5 [} 7 3 3 10 " 12 13 w15 16 17 18 19 20 21 22 23 24 25
310181 1S n- 1 100 99 99 98 97 3T 9T N7 97 71 w1t 19 4 97 97 96 78 »9 0.05 0.032 0.003 17.9 0.7
d4.152 as - 1 A 100 1900 100 100 100 10U 100 100 1W0 o9 J6 15 2 100 100 93 79 55 0.06 0.039 0.00) 16.7 0.9
81:13) s -0 W2 100 33 39 33 37 37 47 37 46 58 26 2 2 37 97 93 63 43 0.08 0.061 0.004 18.5 1.7
EREALT 4s  21- 31 2ab 100 130 100 100 100 132 139 130 99 351 19 4 1100 100 96 62 37 0.09 0.071 0.006 15.1 2.1
31155 5% J1- 39 0 100 100 10 100 100 179 WO 100 99 S 26 10 1 100 100 96 67 43 0.08 0.062 0.005 17.2 1.8
111156 o4 J9- 43 2cn 100 100 100 100 100 00 190 100 99 53 27 12 2 10C 100 97 63 46 0.08 0.050 0.004 18.2 1.7
4,157 75 43- 56 N 100 1Wa 100 100 100 Y00 100 WO 99 >z 22 10 2 100 100 36 63 38 0.09 0.070 0.005 18.4 2.2
31153 35 36- 75 JC2 PRACTIONS Nooor bETERIRINED
¥ 2 L 6 H T PR A C L 0O N S ) (VEILGHT PER UNIT VN LU YR S/CC )y { YOID )
~--¥ H OL 2 S0 I L (M- <75 43 PRACTION~~ —=v=——WHOLY SOIL====== ewo=ec=ul2 A PIACTION===—w=~ —QATIOS~~
SANPLE HZ >2 250 250 75 715 20 S %1 20 5 SOIL SUKVEY SNGINEERINMG =-SNIL SURVRY— EHGINKZBING AT 1/3 BAR
no ¥0 P =75 -2 <20 -5 -2 €2 -2 .20 -5 -2 <2 1/3 OVEN  OIST SAaTun 173 15 OVEN MOIST SATUR WHOLE <2
Commmm POCT OF 4HOL®% SOUIL--=—> <(=={'CP u¢ <75 t1=> uAil  -DRY ~ATED hAR 3AR  -DRY -ATED SOIL na
6 27 23 39 30 31 32 33 35 Ju 37T 380 40 4t 42 43 44 35 46 47 48 49 50
J3:131 1 }J - - J ] e -=- 97 3 ] = == 97 D.oz 0.96 1.31 1.51 0.80 0.30 0.%4 1.29 1.50 2.23 2.31
asels2 2 == =e em e= =a = e= ) - e= -~ =~ 100 0,75 V.o4 1.14 1.45 0.7) 0.82 0.84 1.14 1,45 2.6) 2.6)
832153 k) 3 e - k] 3 -- TIm 37 3 3 =~ th 47 .40 0.97 1,35 154 0.34 0.93 0.95 1.33 1.52 2.08 2.15
832154 4 == e= ae ee == ee == 100 -~ == == == 100 J2.55 0.495 1.30 1,53 0.85 0.93 0.95 1.30 1,53 2.12 2.12
81158 5 == == s e= e- we == 00 —~ == ==~ == 100 0.0d 92,97 1.32 1.55 0.d9 0.96 0.97 1.32 1.55 2.01 2.01
31 150 6 == = == o e- e e= 100 e e =— == WO 1.9 1.d9 1,40 1.65 1,05 1,08 1,09 1,33 1.65 1.52 11.52
54,157 T == em ee em e- e- es U0 - = == == 100 .77 G.3% 1,22 1,48 0.7T7 0.86 0.89 1.22 148 2.44  2.44
ERRALE] 4 == == em me em ee ee 00 - e = == 100 0.60 J.35 1.07 1.37 0.60 0.81 0.85 1.07 1.37 3.42 3J.42
{ v oL u 1 ¢ A I WG GRS T S SR T (/3 N ) B G S e B TO C LA T)( LINEAR PXTENSIALLITY )( ¥ R D)
-—=4 HULP 50 1T L (i LU P R W S A V4 et e ] €2 Mt PRACTION-===m=- 4HOLE SOIL ~=-<2 na-- WlOLE <2
VoL HT O >2 250 250 715 75 0 - - L3%= L1 BOMES WAT  PLAK  ===C I C=- 15 Le <=1/5% 3AR TO (IN/LN)-> sSOIL  aM
. NO -Up =75 -2 -0 -5 -2 <2 .- M 22 Y s -lu LAY SU dHu-  BAR 1/3 15  ovew 15 OVEN
L L TR PCI WP dIlaLe SOl CATS  OAC H20 YAk DAR  -DRY BAR  ~DRY <=-=IN/IN=->
51 352 55 56 57 54 (1) [-3) vo b7 oH 659 70 n 72 73 4 75
832151 1 1 -- -- 1 1 == = 39 12 17 1 20 49 12 15.30 5.90 5.28 1.375 Ja9 5.4 4.0 5.5 0.32 0.32
432152 2 me == e ee —e -- == 109 1”2 13 1 31 ey 13,35 06,00 6.50 2.400 4.0 4.4 4, 4.0 0.31 0.1
410153 ] 1 == - 1 1t == T 94 13 11 49 N 16.55 7.4, J.2u 2.47M 3.4 4.1 3.5 4,2 0.47 0.Ju
412154 4 == == e= == == == == 100 20 M1 2) 45 20.5d4 1.25 10.17 3.107 J.0 3.4 3.0 J.0 0.35 90.35
812155 § me == ee ee - -= = 100 13 14 23 uu tbooft t,,2 100,90 3,000 2.7 3. 2.3 3.3 0.)4 0.34
3132156 6 == mm mm e ee ee = 10D 211 125 )5 9.74 1.+ Sz s.AW 2.1 1.3 V.1 1.3 0.2) 0.23
932157 T == == <= == «= -~ =~ 100 19 10 1t 22 45 1,77 .45 9.50 2.227 1.3 4.9 J.d 4.9 0.29 0.29
932158 qJ em we e a- e == .= 100 19 n 3 47 W, 12,3 10.5 12.3 0.35 0.35
( vSs16H4T PARACTION S~CLATY F UL E ) (=TVITYR®==) (==" 3 D A (M} ===} (P4 } (=PLECTRICAL) (CUNULT. ABOUNTS}
==Y 10D L"% SOILLew =211 PRACTION =-=== (DETIIIY"D  5a0D SILT CLAY ©CA- RES- CON- SALT IM. UP H20
SAMPLE 42 >2 75 20 2~ .05- LT ~-==—SANDS-=---—- SILTS cL N ni 2- .05= LT CL2 IST. ULOCT. NG/ 1/1 0AR TO
NO LD -2 =2 .05 .002,002 v¢ ¢ M P ve C 4 AY el PSPA N9 A2 0,002 .01 NANS  ABHOS  KG 15BAR AIRDAY
PCT OP >2MH4SAND+SILT> (-———=PCT OF SAND+SILT------ ) {==«2 HN=) (~=PCT 9P ,2HN-) (- - - - €2 #Mi- - - =) (VAL SUOIL}
76 77 18 79 00 31 12 A} A4 8S 36 37 44 4 an " 32 1 LT 95 96 97 98 99 100
832151 1 3 ] 40 57 4 TR 1 19 21 19 4o k] S1. Ja.u 0.6 4.0 5.7
332152 2 46 Su 2 1 21 24 20 34 2 SIL 945.0 5140 2.0 5.6
932153 3 ] 3 55 42 2 TR 4 26 20 17 26 2 ¥PSL O 93.3 4305 1.7 5.4
332154 4 64 36 1 4 34 2 1+ 18 1 ?5i hl.2 )5.b 1.2 5.3
332155 S 58 42 1 TR 4 Jo 24 19 24 1 VPSL S57.2 0 #1.7 1.1 S.4
832156 [ $5 45 2 3 29 23 20 26 2 YFSL 51,3 44.) 1.9 5.3
832157 7 o4 36 2 TR 4 a4 25 1A 20 2 sl 42.3 15.5 2.2 5.5
832153 a aa 16 TR ] 1% w4 21 ) 7 LFS Aa),s 6.2 - 5.2
SAMPLE  UP LOW LuW DIP CLAY SAND nc s/C i 8/C o ur oLod Lov 9IP S/C 4 5/C W oOC
832151 0- 7 7 7 4.0 39.4 5.713 9.3 9.9 5.7 0- 7 7 1 9.8 9.9 5.7
832152 7- 27 27 20 2.0 45.0 2.682 22.5 19.2 J.5 7- 27 M1 22,5 17.0 3.9
832153 27- 51 40 13 1.7 55.8 2.227 2.9 23.6 3.1
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ATA

0. S. DEPARTHERT OF AGRICULTORE
SOIL COMSERVATION SERVICE
HATIONAL SOIL SOHVEY LAUOLATORY
LINCOLN, MESRASKA

L 4 & I N E £ R [ % G S v oA CUNULATIVE CURYE PRACTIONS (C764A) AITEH- SBADATION
PERCEHNRTAGE PASSING S 18V E USDA LESS THAM DIANETERS(MH) AT BERG ONI- CUR-
SLIPLZ  HIN  (IN) noa- 3 2 3,2 1 3M3/) 4 10 4O 200 20 S 2 1. .5 .25 .10 .05 60 SO 10 LL P1 PYTI VTOR
e NO. DEPTH  LZON Ceewew T HCHE Sm=eam=d> =0 UK B B R=> <-NICHONS=) (mmmmm—= AY~=mm—==> (--PERCEHTILE--> <-PCT> CU CC
1 2 3 4 S & 7 8 9 1 11 12 13 w 15 16 17 18 19 20 21 2223 w25
832065 1S 0- 4 A1l 100 39 39 98 41 97 47 37 30 63 37 17 5 A6 92 84 69 5S4 0.07 0.041 0.003 22.6 0.8
832066 25 4=~ 22 A2 100 99 99 93 Y7 97 97 97 90 @2 37 17 4 96 92 B84 68 53 0.07 0.043 0.0013 22,3 0.7
832087 35 2= 231 A 100 38 80 68 60 59 57 50 42 27 16 7 1 4o 43 38 30 2319.00 2,000 0.008 >100 0.1
832064 45 31- 46 2A41 100 99 99 98 93 y4 98 98 92 o5 I 17 ) 37 94 a7 71 56 0,06 0.036 0.003 18.9 0.7
834063 85 u6- 539 2882 100 99 99 98 97 97 87 46 Yt &7 36 1% 2 95 92 87 76 55 0.06 0.039 0.003 17.7 0.9
a)070 6 59- 73 223 100 96 98 90 87 7 d6 9S 70 S6 20 12 2 uwd 79 76 63 S5 0.09 0.060 0.004 21.9 1.4
{ ¥ £ I v 0 T P R A CT L a0 u 5 ) ({4 EXGHT PER UNIT YOLUNE G/CC){ YOID })
=y HoOLcCE SO I L (M- =75 AN PHACTION=-= —==——dHOLE SOIL=m==m= ~====u-C2 AN PRACTION~—=-—= ~-RATIOS~—
SA.cLE HZ >2 250 250 715 75 20 5 LI L N A 30IL SURVEY ®NGINBERING --50IL SURVEY-- ENGINEBRING AT 1,3 DaR
s NO B =75 =2 =20 -5 =2 2 =2 =20 =3 =2 <2 173 OVEN HMOIST SATOR 173 15  OVEN HOIST SATUR WHOLE <2
Cmmmm s PCPE 0P WMOLE SOIL-~=—> (==FCT OF <75 ha-> SAH =DHY -ATED 3A8  OAR  -DRY -ATED SOIL N
20 27 L3 29 30 31 32 33 3 35 36 17 33 19 40 uy u2 43 4u 45 46 47 ug " S0
3MA5 1 ) == a= 3 3 == TR 37 4 } .= R 47 2.31 0.94 1.26 1.50 0,79 0.39 0.92 1.2u4 1.49 2.27 2.35
810066 2 ) ~~ == 3 3 -= TR 97 3 3 ~= 70 97 1.00 1.09 1.46 1.62 0.98 1.04 1.07 1.46 1,61 1.65 1.70
J 56 -- -- 50 40 3 7 S0 %0 40 3 T 30 1.31 .41 1.6 .82 0,87 0.9¢ 0.96 1.35 1.54 1.02 2.05
83168 B 2 e= == 2 2 e= =w 98 2 2 == == 4 1,08 1,17 1,37 1.67 1.06 1,13 1.15 1,58  1.66 1.45 1.50
33069 5 4 == == 4 3 == 1 6 4 3 -= 1 9 1,03 1.15  1.53 1.08 1,01 1.30  1.13  1.52  1.63  1.57 1.62
8307 6 15 -- == 15 1% 1 1 a5 B 13 1 1 35 1.02 1,20 1.52 .64 0.92 1,05 1.09 1.45 1.57 1.60 1.83
(v oL u n & P R A CT I 0 8 § )J(CAMATIOS 10 C L A Y)( LINEAR EXTENSIBILITY } (W & D )
-—~=d 4 OLE SOTLL (M) AT 173 B A R==— {/N] ~===c-ee <2 MM PRACTION===-==m WHOLE SOIL =—=<2 MN—— WHOLE <2
SANPLE HZ >2 250 250 75 15 20 S Z- .05~ Lf PURES RAT PINE ~==C E C-= 15 LE  <~1/5 BAR TO (IN/IN)=> SUIL  nA
NO NO ~yp =75 -2 =20 -5 -2 <2 .05 .002 .002 D P -f0 CLAY SOM HH4= HAR 173 15 OVEN 15 OYEN
I PCT OF JIOLE SOI Le=——wamemmeemeae > CATS  UAC  H20 BAR BAR  -DEY  3AR  =DRY <—IN/IN=)>
51 52 53 S4 55 56 57 53 S 60 H1 62 63 b4 85 66 67 68 6y 72 7 72 73 4 75
43265 1 1 = -= 1 1 == TR 99 13 15 1 24 45 15 7019 4.35 3,30 1,106 4.0 5.1 4.1 3.2 0.32 0.33
03380 2 1 == == 1 1 - T2 9 17 19 1 16 46 15 4.7 5.55 4.18 0.749 2.0 2.9 2.0 3.0 0.30 0.30
83207 3 25 -- = 25 200 1 3 75 13 11 3 16 s> V.04 13,93 9.0 .42 1,375 2.0 2. 2.0 3.) 0.26 0.34
832068 4 1 == == 1 1 == == 49 17 1 1 10 49 .23 10,75 w.3h 4,34 0,875 2.1 2.7 2.2 2.8 0.33 0.34
332069 5 2 -- -~ 2 1 =-- 1 .93 % 21 1 11 50 19,35 .40 6.00 1.852 2.3 3.7 2.9 3.8 4.35 0.36
JAMMI0 s 6 == == 6 5 1 1 94 15 16 1 11 % T4.39 10,30 A.4h 2,231 4.4 3.6 4,5 5.3 0.35 0.37
{ 47T GHMT PeACTITIONS=-CLAC( F%n AT " ==) (== & 2 V(%) ===} (V1 ) {=FLECTRICAL} (CUNULL. AJUUAT™)
“s¥ Il O L% 500U Le= ==<2 81 PRACTE )l ==mm {J7FARIIIRD 504D STLT  CLAT A= R&S= (08~  SALT IK. OF H.1
SAAPLEZ N2 >2 75 20 2- .05- LT ==—w=- SANDG=mmmmmm SILTS i e Laa= LT UMY OIST. DUCT. Y6/ 173 BAR TO
y0 "o -2 -2 .05 .002.002 ¥ C 4 P 4P ¢ LS L0920 .002 L0 OMMS NIEHOS  XG 1SBAR ALNDT §
PCT OF D2814SANDSILT> (~——=—=PCF AP SA%DISILT (==0CP a7 L 2nM=) (= = = = K2 Bd= = = =} (WHL SUlL}
76 77 78 79 80 31 82 083 3w A5 U6 A7 92 21 94 5 3 97 99 99 100
832065 1 3 3 45 S2 5 1 4 9 17 16 13 s 59.7 0 N, 4.
832066 2 3 3 46 S1 4 1 4 9 17 16 1 15.5 50,7 3.8 4,3
832067 3 51 51 10 27 23 1 7 6 10 17 ta 16 310 wiA 2.4 5.1
832068 4 2 2 43 S5 3 1 3 7 17T 1h 19 Has WeL2 3.2 G
837069 5 4 4 1 42 S& 3 1 3 S5 14 10 N 12,2 .0 1.6 ten
832070 6 15 15 2 41 4w 2 2 5 6 13 22 21 wh.A B1.S 2.6 5.2
SAIPL®  UP LOW LNV DIP CLAY SAAD oc s/C W 3/C 4 0C e Lad L DIP Ss¢ 4 §/C 4 0C
832065 0- 10 10 10 4.7 u4.6 6.217 4.5 9.5 6.2 0~ 1 tu 10 9,5 1.5 6.2
832066 10- 55 up 30 3.8 45.5 5.681 12.0 1.4 5.8 W 55 13 a3 12,0 12,6 6.0
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GENERAL METHODS: FUGINCBRING PRACTIONS J#RPR CALCULATRD PROM USLA PRACTION SIZES

E N G T N ¥ v R I N @ P 5S D A CUHULSTIVE CURVE PRACTIONS (<76HN) ATTER~ GBADATION
PERCEZNTAGOG?: 2AS8S81 46 S 1 A8V B USDA L¥SS THAN OIANETERS(MM) AT BERG UWI~ COR~
Sa.Ln HOG {1y HoR~ 3 2 3 LI VL B V4 B T () 40 200 20 S 2 1. .5 .25 .10 .05 60 50 10 L} PI PATY VYIUR
the KO. DPPTH IZON (—==<] NC HPR S=====> =l U Y F A= (~HICRONS~)> (~=—we=-——= N m—m———=) (-=PRRCENTILE~——> <-PCT> CU cc
1 2 3 u 5 6 7 4 9 10 11 12 13 14 1% 18 17 18 19 20 21 22 23 28 25
342077 1S 0= 14 A 100 34 91 95 91 41 a0 78 &1 27 12 6 2 75 65 &7 31 22 0.410.2083 0.012 4.1 1.8
3178 25 W=~ 26 AC 100 34 91 S 51 31 ¢d 77 98 25 12 6 2 73 62 44 29 21 0.46 0.314 0.012 g 2.1
832079 IS 26~ 35 21 M0 92 066 78 72 72 711 68 43 21 15 7 2 63 53 37 23 19 0.80 0.48) 0.009 92.9 1.6
432090 4s  35- 42 32 100 100 100 100 140 60 160 39 Y0 53 28 16 4 97 93 31 60 44 0.10 0.065 0.003 38.0 1.9
832091 55 4z~ 56 3AD 100 100 100 103 130 160 100 130 93 5S¢ 31 19 11 9Y 96 B4 62 47 0.09 0.057 0.002 58.7 2.1
932082 85 S56- 73 JACu 100 100 100 100 100 100 100 9% w4 JY W W 5 97 89 67 43 31 9.19 0.130 ¢.005 40.0 2.5
332083 75 73- 91 4C 100 100 100 100 120 100 twJy 35 72 3Ju 12 7 3 H7 76 61 41 25 0.24 0.153 0.011 21.0 1.4
t « £ I 5 4 T ¢ R A C ! I 4 H S ) (¥ "I 6ntT PER UnNIrt yoLuHnE® G/CC ) ( YOID )
-==d H O L ¥ S0 1L (= <73 18 PAACTIoN-- =dHOLR S50[Le—r——= -=w—w- ~<2 M0 PRACTION==~=~== ~—HATIOS~~
SAAPL?  HZ  >2 250 250 7% 75 20 5 75 24 5 SNIL SURVEY 2XGINEEHING  ==SNIL SURVEY—— ENGINEERING AT 1/3 BAR
in N “Up =79 =2 ~20 =5 -2 < -2 =20 -5 -2 <2 1/3 OVAN  AOLST SATUR 173 15 OVEN AOLIST SATUH WHOLR <2
C-===e=0PCT NDF ¥HOLE S0IL-===)> K==PC[ OP <79 M3-> A -ony =ATED BAR bAR -DRY ~ATEZD SOlL an
20 27 24 29 30 41 32 31 s« L5 Jo 37 o M9 4n 41 42 43 (T} 4S 46 4y u8 49 50
dia1? t 22 — == 22 13 1 2 79 200N 1 < 18 Joa 141 1.61 1.87  1.24 1.29  1.25  1.4d 1.77 0.89 1.4
31074 2 2} -- -- 23 1) 1 R B R £ ] 1 i " 1.40  1.43 1,60 1.87 1.2) 1.26 1.26 1,46 1.77 0.89 1.15
342079 ) 12 -- .- 32 2 1 J od 52 3 ] 3 od 1,39 1.52 1.65 1.87 1.1 1.26 1,27 1,46 1.71 0.91 1.2
31080 (] 1 -- -- 1 -- TR R L] 1 -= Ca 1 9 LY 1,39 1.4 1,30 1,28 1,36 1,38 1.63  1.30  1.05 107
Jroad § T} == <=+ == == == 7 W00 -~ =-- =-- TR 100 1.30  1.4) 1,64 1,96 1.38 1.41 1.43  1.65 1.86 0.92 0.92
Joroab2 [ 1 == == 1 == == 199 1 == -~ 1 91 1.5 1,67 1.35 1,98 1.57 1.64 1.66 1.84 1.98 0.68 0.69Y
3033 7 § == == 5 == 7K 5 Y5 5 == T 5 S 1.45  1.94 1,73 1,90 1,42 1.43 1.517 1.71  1.8d V.83 0.47
{ v 0 L u 4 E P R A ¢ T I O K 5 J{AARACLIOS TO C L A Y)Yy ( LINEAR BXTENSIDILITY }( ¥ B D}
===y HOLP S0 I L (M) AT 1/3 8 A Be== (/N) ==e===-= <2 MM PRACTION===--=-= V¥HULE SOIL =---¢<2 Na~- VWHOLE <2
SAnPLE HZ >2 250 250 7% 7S 20 5 2~ .05~ LT PORES RAT PINE =~--C 2 C-- 15 LE <~1/5 BAR TO (IN/IR)=> SOIL an
0 NO -up -7% -2 -20 -5 =2 <2 ,05 .002 .002 D P -I0 CLAY SUd du- AR /) 15 OVEN 15 ovew
L nded PCT OF WHOLE SOILe~—wamecemme—na= > CATS uac #20 BAR BAR ~URY VAR ~DAY <K~=IN/IN->
51 %2 53 Sy S5 S6& 57 5) S9 60 A1 62 63 6u 65 (13 67 64 69 70 n 72 73 IL] 15
8310077 1 12 == -=- 12 10 1 1 493 3 W T2 21w 4,11 .00 1.67 0.125 0.2 0.2 0.3 0.3 0.17 0.19
JLLT Z 12 -- -- 12 10 t 2 o4 I D 127 20 1t o2 V.43 1.6 0.33) Q.7 0.7 V.8 0.8 0.36 0.4
6179 1 17 -- -- 17 15 1 2 33 ) 1 o2& 6 37 1.70 1.19  1.00 1.370 2.4 3.0 3.4 3.7 0.24 0.29
1 3.630 4 1 = == 1 -- 7R 1 99 27 13 4+ v 23S 1.21 0.97 0.82 0.329 2.0 2.5 2.0 2.5 0.27 0.27
3.381 5 Ik s= == == == -~ MGG 2} M0 22 zb 1.12 044 0.68 0,106 n.7 1.2 0.7 1.2 0.16 0.16
832082 L) 1 -- -- 1 -- -- 1 92 4t 1S 3 13 21 LIS T POV ED B PG RO O L L2} 1.5 1.9 1.5 1.9 0.20 0.20
A32091] 7 3 - - 5 == T I & R ' B P 2 17 Ia Jo15 14T L1y 0,677 1.4 2.0 1.4 2.1 0.19 0.19
{ ¢4 58I w17 FRACTINN S-CLATY e R Y% (TR 2 A (M) ===) (P1 )} (~FLECTRICAL) (CUNULT. AHOUNTS)
“~=4 N LT SO L-we «=wC2ff P RANCL L[ UNM=ve= (DEZ"ILNCD SAMD SI{LT CLAY CN- AES~ CON- SALT IR, OF H20
SAKPLE HT >2 75 20 2~ .05~ LT ~—=====5ANDS=ww==-~ SILTS ClL IN tif 2- «J5- LT ¢L2  1sr., DUuCt. HG/ 1/3 BAR 10
40 NO -2 =2 .05 .002.002 vC € b 4 Yr C i 4 \Y PIELD 25HA .06 .N02 .002 .01M OHNS ANHOS KG 1SUAR AIBDRY
PCT OP >2MA4SARD+SILTD (======PCT OF SAHND+SILT==-==-} {=-<2 nn-) (==PCT ° .283%~) {(~ - - =<2 1~ = - =} {WHL SOIL)
77 MM 719 30 91 482 83 94 u5 Ae 37 A9 M9 90 1 na 13 J4 9% 96 27 98 99 100
832077 To22 22 3 58 20 2 3 13 25 2% 12 1?7 1w 2 °L 7.4 27,2 2.4 7.6
4132078 2 23 ) 4 37 19 2 5 15 20 20 11 11 2 Ls 72,3 4.7 2.4 7.0
432079 3 3 13 4 50 18 2 7 % 24 o 5 7T 11 ] SL T 2.8 2.7 h.9
932090 L] 1 1 1 60 39 L] 2 S 13 2 17 1 g2 3 F3L S5%.7 3.7 7.6 5.9
832031 S 60 40 1) 1 ] 1w 24 17 17 23 1) PSL 93.0  35.7 1.3 7.3
3320A2 6 1 1 1 72 27 S 2 0 M 26 13 13 W 5 SL 6.1 27.9 5.0 7.4
332083 7 s 5 5 72 23 3 B8 13 1 22 17 1, 10 k] LS 73.4 23.5 a1 7.9
SANPLE uUp Ln¥w  LOW DOIP CLAY SAND (14 s/C 4 5/¢ 4 0C Y Lod Lad pLP s/C ¥ 5/C ~ 0oC
932077 0~ 35 35 35 2.4 72.4 0.611 30,2 30.2 0.6 - 33 "M18 30.2 30,2 0.6

832078 15- 67 ue S 2.8 72.9 Q.49 30.4 30.2 0.6
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CHABACTERIYIZATION

AE

DAT

11/30/683

A

U, S. DEPARTNENT OF AGRICULTORE
SOIL COMSERVATION SBRVICE
MATIOMAL SOIL SDRVEY LABORATOMY
LINCOLM, MEBRASKA

GENERAL UETHODS:  ANGINERRING PRACTIONS W4KE S\LCULAFRY PNOR USDA PRACTION SIZES
B W G I W % * R I % 3 P 8§ D A CURULATIVE CURVE PRACTIONS (<76MM) ATTER=- GEAUATION
PERCEHTAGE PAassING S IR VY2 USDA  LESS THAN DIAMBTERS(MN) AT UERG UNI- CUR-
SASTLE HZN  (In) Y= 1 2 32 1 3,403/ 4 100 40 200 20 S 1. .5 .25 .10 .05 60 50 10 LL P PATI VTUR
Je  NO. DEPTH [N Cewewml § C HE Gom=me> C=H 0} 1 2 B=> <~N[CROHS=D (===ccweclfecwnwens) =--PERCBNTILE-~> <-PCT> CU CC
102 3 & 5 4 1 3 % W 1 12 13 14 15 16 17 18 19 20 29 2223 24 25
45210 18 0- 10 M 100 39 8% 98 92 47 47 947 42 41 20 3 2 35 36 68 47 33 0.18 0.114 0,006 1.6 1.7
431 25 10~ 25 A2 100 99 99 98 97 97 97 45 7 43 211 9 2 91 061 66 a8 35 0.18 0.110 0.005 kL P
35 25- 36 A3 100 o3 00 63 63 36 32 #2 3u 1a 3 4 1 43 36 28 21 1419.00 3.339 0.026 >100 0.2
4s  Jo- S3 IC 100 o 73 ST s 19 42 23 111 1 VR TR 1% 13 41 127,1221,034 0.398 5.1 1.4
35 5J- 72 A3 100 100 100 100 100 100 1WA 1Y 32 51 4 1S 2 99 Y4 BS 67 51 0.07 0.046 0.004 20.4 0.9
( « P I v a4 T P A A © ¢ I o u 3 ) (¥ 216HT PEa ONMIT VOLONXNE GsC){ vOID )
~~=d HO LR 50 L L (HH)= =79 11 PRACTION-- e d4OLE SOILwmwam~ e==m=e=(2 A4 PRACTION~=—=~=~= -~AATIOS--
5401005 HT >2 250 250 75 715 W0 S 7% 1 25 SOIL SURVEY ENGINEZRING =—-SOLL SURVEY-— ENGINEBRING AT 1/3 DAR
o NO “UP =75 =2 =20 -3 =2 €2 -2 =a0 -5 =2 2 1/3 DVEN  HOLIST SATUR 173 15  OVEN HGIST SATUR HHOLE <2
(ummmae PCL OF wHOLE S0lL~w===> <==PC) 0P <75 41> (A ~DRY =ATED  BAR  BLR  -DRY -ATED SOIL ma
26 27 23 29 30 V1 3z 3 W35 3 A7 4 43w 41 w2 43 48 4s 46 47 LT] 49 S0
1330 1 ) = -= 3 ) == TR 97 3} ) == TR 47 4.0 1,05 1.33 1.56 0.38 0.37 1,03 1.31 1.55 1.94 2.01
395011 2 05 ee -~ S 3 TR 02 95 5 4 TR 2 v 1,00 1,14 1,39 1,02 0.97 1.05 1.11 1,36 1.60 1.65 1.7J
33712 3 53 e~ -= §3 40 4 S5 47 S3 40 0 5 47 1,32 1.42 1,65 1.82 0.34 0.91 0.93 1.29 1.52 1.01 2.15
35.:00 4 77 == == 77 S84 14 9 23 77 S5¢ 14 9 3 .23
R I T L T [/ B S []] 1,05 1.15  1.49  1.85 1.05 1.13 1,15 1.49 1,65 1.52 1.52
{ v o L U 1 v SR oA ¢ s T od s ety T IO S To C L A Y){ LINEAR EXTENSISILITY )( 4 & U )
————d o0 L2 ST L (%) AT 1/} U A Ree= (/N) ~===c==Cl N4 PRACTION~=—===== YHOLE SOIL ~---<2 #3~- WHOLE <2
ShUt.l MY 22 250 2% 75 15 20 S 2= L0%= LT PNUES WAl CINR —==C 2 C-= 15 LZ  <=1/5 BAR TO (IN/IN)=> SOIL AM
uo UP =75 =2 =20 =3 =2 €2 WO LME 012D ¢ =) CL3t SUM GHe=  AAR 172 15 OvVEN 15 oOved
(ememmmmeccccacaPCl A2 NIOLE 50[Lovw=- -- CATS  0AC  H20 DAR BAR <-DRY  BAB =ULRY <-=IN/IN=>
51 52 53 S4 5% Nhia 87T S3 93 um ud Bh vy 67 o8 69 70 7 7 73 74 75
mer 1 1 == == Y1 == W99 22 1) 1 Uy o4y 15.355 4.30 0.87 2,348 3.2 5.3 3.3 5.4 0.25 0.25
41 11 2 2 == == 2 1 rm 1 89 22 1) (RS T T T 2o 10.71 11,41 2,706 2.6 4.5 2.7 4.6 v.20 0.21
¥aII12 03 26 == == 26 20 4 2z ™ W 1 17 33 .o 16,55 13.55 3.182 1.7 2.5 2.7 3.5 0.23 0.31
417613 4 65 -- -- 65 45 12 3 35 09 1 16 23.50 14.00
N I T et ' L I ROV RN N I U} 12,40 7.J0 5.55 1.550 2.5 3.1 2,5 3.1 0.33 0.33
{ YPIGHT PRACTIONS~-~CLATY P #T 2)(<TPYINRR-=)(-=t' 5 3 A(HH)~==} (P ) (~PLECTRICAL) (CUHULT. ANDUNTS)
—~VHOLE SOILL-= ===<23%3 PRACT I O =aen (ISTERIINZD  TAND S{LT CLAY CA- RF5- CON-  SALT IN. OF H20
SANPLE HZ >2 75 20 2~ .05~ LT =«w===SAHDS===e==- SILT3 (L &) " 2=  .J)3= LT CL2 IST. DOCI. 43/ 171 DAR O
N0 HO -2 =2 .05 .,002,002YC C M P ¥P C P AY PI®LD PSDA .05 L002  .002 .011 OH¥S MHAOS KG ISBAR AIRDRY
PCT QP >2MI#SANDSSILT> (==—===PCT OF SAAD®SILT=-~---) (-=<2 1=} (==PCT aP ,28A-} (= = = =~ <2 AH= - - =) (BHL SO0IL}
76 77 78 19 30 B1 u2 33 83 85 86 97 48 99 90 91 92 93 98 95 36 97 98 99 100
932210 1 3 ) 65 31 2 3 9 ® 22 15 1w 1§ 2 PSL  66.0 31,7 2.3 4.7
932211 2 5 S 2 61 M 2 4 11 % 1 1w 15 21 2 5L uw2.d 35.5 1.7 5.
832212 3 53 51 13 33 W 1 %3 15 17 6 15 12 17 1 SL 70.3 24.6 1.1 5.0
832213 4 77 77 23 22 1 TR 1% 20 3% 12 1 2 3 T™ cns 95,4 a4 0.2 5.3
3j221e s 39 51 2 1 S 9 W 16 13 313 2 pPSL  48.5 u44.5 2.0 5.2
SAMPLE  UP LOW LOY DIP CLAT SARD oc S/C 1 S/C ¥ uC 0P LO4 LO4 DIP S/C W S/C ¥ OC
832210 0~ 26 26 26 2.3 66.0 7.186 28.7  29.7 7.1 0- 20 13 18 28.7 23.7 7.1
932211  26- 63 40 18 1.7 62.0 6.298 36.% )1.6 6.1
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CHARACTERILZATION

pATE  11/30,0)

DATA

U. S. DEPAHTMENT OF AGRICULZ0RE
SOIL CONSERVATION SERVICE

ZCUADOR =SHSS WATIONAL SOQIL SURVEY LABORATORY
LINCOLN, HEBRASKA
GENERNL HETIUDG:  WUGTINEZSHING PRACTINGS «84- CWLCULATZD PHON USOA FRACTINM SIZES
TN G I N 2 E % L WG P 5 0 a CUANLATIVE CURVE PRACTIONS (<T74AR) ATTER- GHADATION
PEZARCENTAG Y PAssIue S [ ey usoa LESS THAN DIAAETERS(an} AT BERG OMNI- CUR~-
STLBL HIN (IN) Hul= 3 2 32 1 3A3/8 4 10 40 00 20 5 2 e o5 .25 .10 .05 60 S0 10 LL PI PNTY YTUR
N NO. DEPTH IZON Co=e===I N C H B §—=-==> <=4 ) 4 B B R=> C-UICAON$~> {=mrmmemepfeemmaee)d (-~PERCENTILE-~> <-PCT> CU cc
1 2 3 ] 5 [ 7 3 310 11 12 1) 14 s 16 17 18 19 20 21 2 23 24 28
832091 15 0- 10 ap 100 100 100 100 100 1330 100 Y9 36 ST 29 16 ?7 97 89 75 57 a) 0.12 0.070 0.00) 42.3 1.8
.12 25 10=- 27 Ad 100 399 99 46 95 I3 35 94 B1 49 29 1) J 91 84 72 S5 42 0.13 0.078 0.004 35.2 1.0
d17093 3 27~ 47 a2 100 24 90 d4 w0 77 T4 AT 49 26 13 © 1 61 51 41 29 21 0.95 0.463 0.012 82.9 1.0
81:094¢ 45 u47- 5S4 C PRVCTILOWNUS I DETERIUINED
81095 55 54= 72 lam 100 99 99 98 9 )3 4 Y? 88 S0 3u 16 4 %6 90 b1 64 a9 0.04 0,052 0.001] 26.0 0.8
8310964 65 72~ 86 JA32 00 99 39 38 w1 W N7 94 41 47 29 1 5 91 494 72 52 40 0.14 0.087 0.00) 44,1 1.1
{( « E I o 4 71 P R A C T L 2 ¥ 5 ) (d 21 G HT PEnN UuRITe yoLuae G/CC ) { YOID )
=== H LK 39 1L (af)~ <75 41 FAACTINN=~- we====WHOLE 50[Le=~er= —coeee- <2 #M PRACTION=-—~==nm= -=RATI0S~~
Syv.pLE A2 >2 250 250 79 75 20 S ™ 1% 23 3 G0LL SURVEY 2UGINEERING -—-SOILL SURVEY-- ENGIAZEBRING AT 1/) Bak
) NU ~UP =75 =2z <20 -5 -2 €2 -z ~20 -5 =2 <2 173 OVEN HOIST SATOR 1/ 15 OVEN MOIST SATUR 4UOLE <2
===m==PCT NP WHOLE SOLL-====> <&~=pCT 0F <75 NN=~> BAR -LAY -ATED BAR JAR  -DBRY =ATED SOIL na
2627 29 23 30 31 32 33 3 45 e 37T 1 39 uo 41 42 LR 44 48 46 47 48 49 50
33,991 1 1 == - 1 — Tk 1 39 1 == T8 1 99 0.05 1,00 1,28 1.53 0.d4 0.35 0.99 1.27 1.52 2,12 2.15
a1.002 P 6 == - A 5 -- 1 %4 ) 5 -- 1 94 1.02 1,11 1,46 1.64 0.98 1,05 1.07 1,43 1.61 1.60 1.70
8191} 3y -~ -- 33 2 6 ?7 67 1 20 o 7 67 1.32 48 1.06 1.82 1.05 1,17 1.21 146 1.65 1.01 1.52
847394 4 68 -- -- 49 50 4 3 32 &3 50 3 3032 2.1
41,995 S ]l = - ] 2 -~ 197 3 2 -- v 07 1,22 1.0 1.62 1.76 1,20 1.25 1.26  1.61  1.75 1.17 1.21
81.2174 [ 6 == -- 6 2 1 J 94 5 2 1 3 94 1.25 1,31 1,63 1.7 1.22 1.27  1.28 1.63  1.76 1.12 1,17
{ v O L u 4 g P R A ¢ T I 0 N S J{ICARAIXTIDS To T L A Y} ({ LINMAR EXTEZMSIBILITY jJ( ¥ R D)
===y H uLF SO0 T L (any AT 1/ 14 Rece (/N) =~me===C2 44 PRACTION~=——==-- WHOLE 50IL ---<2 n4— WHOLE <2
3V/2LE O HZ 32 250 250 75 7S 20 5 2- .05- LT PORES HAT PINE --<C R (C-- 15 Le <=1/5 BAR TO (IN/IN)=> SOIL un
No] NO =Ur =73 =2 -20 -5 -2 <2 .05 .un2 092 D ¥ -10  CLAY Sy M4~ BAR  1/3] 15 OVEN 15 OVEN
Commmmmcenncm—aa PCT OP NWHOLP SOl [-re=eereececcann. > CATS OAC 1120 BAR BAR  -DnY BAR  -DRY <~=1H/lN~>
51 52 53 5S4 53 56 57 53 %9 o0 ol 62 63 64 65 ob 67 64 69 70 n 72 73 74 75
8132091 1 1 == o= 1 -- 1nr 1100 1 12 2 26 42 15 .54 3.00 2.30 0.79y 4.1 5.6 4,2 5.6 0.29 0.29
832092 2 2 - - 2 2 -- 1 9 20 15 1 17 w4 17 B.18 4.58 .60 0.882 2.2 2.9 2.3 3.0 0.32 0.33
832091 3 16 - -~ 16 W ] kI TR X 9 1 1o 4 16 12,80 7.40 5.35 2.400 2.9 3.9 .7 4.0 3.25 0.30
832094 4 5% == == 55 4o 7 7 45 4 1 20 32.00 20.00
432035 S 1 == - 1 1 -- 199 2 N 2 1« 40 4.30  1.22 1.93 0.390 1.3 1.6 1.4 1.6 0.31 0.31
812390 6 3 - - 1 1 1 197 17 2 1o 37 J.d 2.54 1.57 0.296 1.3 1.6 1.3 1.6 0.27 0.28
( YVEIGHT PRACTION S=-CLAY PR ®PFP)(-TEATONE==) (==P S D A (HM) —==) (PN ) (~PLECTRICAL) {CUNULT. AMOUNTS)
=¥ HOLPF 501 L-- ==<281 FRACTTION -~ (DETENNINED SAND 3ILT CLAT CA- RES- CON- SALT IM. OF {20
SAAPLE HZ >2 75 20 2- .05~ LT -—=-=-- SANDS - ===~~~ SILTS cL i uy 2- Y- Lr CL2 IST. DOCT. aG/ 1/ BAR TO
0 NO -2 -2 ,05 .002.002 vC ¢ b r VP ¢ ¥ \Y FICLD  PSOHA L) W2 .002 .01n DHMS  SMHOS  KG  ISDAR AIRDRY
PCT OF >2M44SAND4SILTD> (==-——=PCT OF SAND¢SLLf==e--- ) {==<2 =) (=~PCT iF JIHH=) (- = = = K2 - - - =) (MHL SOLL)
76 77 70 79 %0 31 A2 483 du 8BS 36 A7 =8 49 9) kA ™ M) RL 95 6 97 98 99 100
832091 1 1 1 1 60 19 3 2 a4 15 19 15 19 4 A FoL Sa.e 107 T.1 5.5
812092 2 ] [ 1 54 4o k] 1 3 13 19 15 15 29 4 5L 53,1 ad.) 3.4 “e3
932093 3 13 33 13 47 1N 1t 10 1w % 17 w12 17 2 L Sh.4 0 U0l6 2.0 5.3
932094 4 68 69 18 N 1 Th 22 3 32 T 1 2 2 8 oS 4% .6 1) 2.1 5.5
432095 5 3 3 1 50 w47 4 1 6 10 MW 16 16 22 4 5L 47,4 96,8 4.1 S.9
332096 6 6 6 a 57 37 S 1 0 W 21 1w 1) 26 5 PSL $7.2 37.4 5. 6.1
SAMPLE UP LO¥ LOW DIP CLAY SAND oc 5/C 4 s/C 7 0C U LAY Lnvy DIP 5/C ¥ s5/C v uC
832091 0- 26 26 26 7.1 56.2 6.168 7.9 7.7 h.e 0- 2k th 1) 7.9 7.9 6.2
8132092 26- 60 40 14 J.u 55.8 8.320 16.4 10.9 5.5
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AMPLY A0S, 4302181 - 2135
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D

™
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YHACTION STZIES

DA A

U. S. DEPARTNENT QP AGRICULTURE

301L CONSES8VATINN SERVICE
NATIONAL SOIL SURYVEY LABORATORY
LINCOLMN, WEBBRASKA

T ¢ I N 2 2 R [ N G P 5 O 2 COMULATIVE COBVE PRACTIONS (<76H1) ATTER~ GHADATION
PEICZ2HTVGE PAvVsSs SN S 1Y v E 1ISDA LBSS THAN UIAAETERS (AH) AT BERG O¥I- CD@~-
SVIPLY HIN (IN) Hojt- 3 2 32 1 1A s 4 10 4d 200 20 5 2 1. .5 .25 .10 .05 60 50 10 LL PI PATY ¥YTUR
Wi 40, ORPTH L208 C==w=sl H U H B S==—==> <=t U A 3 B KH=> (=A1CANUS~D> (m=mme—mmcfjfjme—ere- > C==PRRCENTILER--> <-PCT> CU CC
1 2 h] q 9 [ 7 1] 310 11T 12 13 w15 16 17 18 19 20 21 22 2) L 25
832131 s - 12 Al 100 99 99 96 972 67 97 47 46 40 46 2 lu 97 96 Y6 UH 67 J.04 0,024 0.00%2 17.9 0.7
dsia2 25 12- 22 a2 100 99 99 90 ¥ U3 99 0 98 40 dy 27 1) %y 98 JT 87 64 0.03 0.022 0.001 2.8 0.9
331813 35 22- 30 23vAY1 100 99 33 e W 99 s 33 97 US4 4T 36 Uy 99 47 Y0 78 0.01 0.007 - 9.0 0.3
837134 5 30- 42 2)3°A2 100 100 169 100 100 103 100 100 49 42 A3 7% F0 WO 99 38 98 94O -= 0.001% b 5.2 0.7
312185 55 42~ 65 2uTbI 100 130 100 100 109 1 1u) 10 100 98 492 Jd 35 100 100 100 99 97 — 02.001 - J.9 0.8
( 4 B L ¢ 0 T [ T WO S S T B | (M ELGHUHT PER unNLT YOLUMNE G/C)( vOID )
~==d Il O L E SO I L (K4)- =~<T75 41 2uACTIIN=~ ====—=\IlULR SUIL=-=w—- == (2 43 PRACTION~—~m=—=== --RATIOS~
SAWLE HZ »2 250 250 75 75 40 2 I T S SOLL SUHYFY FSGINPPRING  =--SOIL SURVEY-~ BRHGINERERING AT 1/ BAR
b NO =Up -7% =2 =20 =5 -2 <2 =) =) -y =2 K2 1/) AVEN 40137 SATUR /3 15 OVEH  MOIST SATUH NHOLE <2
Cmmm——e PCT OF JIHOLE SufL-====> <==CD 0P <19 1r1=> R -DHY ~ATED VAR 3Ad ~DRY -ATED S0IL LT
26 27 29 29 30 31 32 33 34 35 e 1T a8 49 4 41 w2 "3 4q 45 a6 47 48 49 50
81191 1 ) o= -- ) ] == = 9 k] ] == == 97 O.84 0.%6 1,25 1.52 0.82 0.90 0.94 1.23  1.51 2.15 2.23
042192 2 2 == == 2 2 .- -« 4d 2 2 -- == 938 1.22 1,28 1,61 1,70 1,21 1,24 1.27 Yl 175 117 1019
33213) h] 2 .~ == 2 2 -- == M 2 2 ~-- -= 38 1.36  1.47 1,73 1.45 1,35 1,43 Y46 173 1.84 U.95 0.96
812164 4 e ww ee - e —- = 100 - == == == 0 1.1 1.4l .60 1.7Y 1.M4 1.21 1.42 1.66 .77 1.32 1.32
8132185 § —= == em s =es e= == W00 - -- -~ == 100 .04 1,37 1.59 1.5 1,06 1,12 1.37 1.59  1.65  1.55  1.55
{ v o L 0 n € F R A ¢ T I 9 N S5 )J(SA(RAT IOS TO C L A Y)( LINBAR EXTEHSIDILITY J( 4 R U )
-we=d 4 OL P Sl Ll (%) AT ) 0 A Beme (MN) memem—C2 44 PRACTINON=w~mome SHOLE SOLL --=<2 and-- WHOLE <2
Sv. L2 HZ >2 250 252 75 75 20 S 2- .05- L¢ PUdMS AT PIHE === 2 C-- 15 Le <=1/5 JAR TO (lLd/IN)-> SUIL 1.}
al n U =19 -2 =20 =5 =2 <2 .99 .002 202 D 7 o-{0 CLAY sum ANe- SAK  1/3 15 OVEN 15 QVEW
L it PCT OF YHOLFE SOIlL----=ecmemv—coo— > CATS 0AC H20 BAK ANR ~DUY dAl  =ONY <-=IR/LM=>
51 52 31 54 5% 56 57 50 54 a0 &V 0ol 63 44 65 ot %) 68 69 70 n 12 73 rL] 75
401810 1 1 == = 1 1 == ~= 413 3027 w1 4,23 Y.0v .06 0.a70 1.1 4.6 3.2 0.7 .24 0.25
.01z 2 1 - -- 1 1 «= == 99 w25 7 SRR B | 2.05 1.3) 1.13 0.172 v.d 1.6 .38 1.6 0.18 u.18
83:18 k) 1 == -- 1 1 == -= ¥ w2 M 1 37 U845 D.30 0.5 0071 0.7 2.8 0.7 2.6 0.08 0.09
g8y 4 == == .= == == e- -= 0 u - 3J S 52 0.2u  Y.21 J.51 0.0y 2.9 7.6 2.0 7.0 0.12 0.12
g1.135 3 == == em es ee .= == {02 1 5 M hoo55 0,22 0,17 G.u49 0,113 2.5 .6 2.5 9.6 V.12 .12
{ 421 60T PRACTIONS~-CL VY PR E %) (-TEATURS==) {~-P S D A(dn)===3 (P ) (=ELECTRICAL) (CUAULT. ANNUNTE}
~ H D LE 501 Lo ==-€2 88 PRACTII NN === (DETEANIYFDL ©AND  SILT CLAY (A~ RE= CON- 'ALT IK. OF H20O
SAAFLE HZ >2 75 20 2= .05- LT ~=—=—SAHDS-——===- SILTS cL N 13 4 - S5 Lt CL? .ST. DhUCT. 3G/ 1/7) YAR TO
NO LI} -2 <2 .05 .002.,002 YC C N F yP C ? AY PIZLD PSDA .05 002 ,002 .0t OHNS  KHNIOS  KG 150AR AIRDRY
PCT OF >2MM+SAND#SILT> (-==-==-PCT OGP SAND*SILT-=-=w=} {--<2 Hn-) {==PCT 0P .2318~) (- - - =<2 #34- - - =) (¥HL SOIL)
76 717 713 79 30 81 382 3) Aa 35 486 a7 &3 Y 40 91 92 93 bL} 5 96 97 98 9 100
832191 1 k] k) 33 64 1| 1 1 3 23 25 41 N SIL Jo.5 51,5 10.0 5.9
8132182 ? 2 2 33 63 15 TR 1 13 22 23 4v 15 SIL 0.7 6.2 13.1 .2
d43219) 3 3 3 J1 w6 56 TR TR 112 18 1 45 37 SICL 20.9 #l.> 36.5 6.2
832104 4 Ju 66 23] 1 2 5 12 1w 22 4} 233 o 10.) 17.7 79,0 9.6
932135 5 22 78 558 1 4 11 33 45 558 [ 1,0 M1,y #Hy.4d Hhald
SanpLe UP LOV LOW DIP CLATY SAND oc s/C ¥ 5/C ¥ ncC up LW Lod DIP 53/¢C 4 5/C ¥ oc
832181 d=- 30 J0 30 10.3 130.5 3.358 J.o 3.0 .4 0- 10 14 18 J.0 J.0 J.a
832192 30- 55 40 10 13.1 0.7 1.201 2.3 2.3 2.8



