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introduction
 

The Sixth (VT) International Soil Classification Workshop is on( 
:f a
 
series of workshops and training activities of the Soil Management Support
 
Services (S1SS). SMSS is a program of internatioiial technical assistance 
in soil survey, soil classification and correlation, and use and management 
of soils, primarily in tropical and subtropical arens. The program is 
funded by the U.S. Agency for International Development (USATD), and Is 
carried out by the U.S. Dept. of Agriculture Soil Conservation Service
 
(USDA/SCS). The previous workshops that have been held 
are:
 

Countr' 
 Year International Committee. (TCOM) 

I Brazil 
 1977 1COMLAC
 
11 Malaysia/Thailand 1978 JCO11AC /TCOKi,.
 

1] Syr ia /Lebanon 
 1980 1CON}jORT/I COMID
 
TV Rwanda 
 1981 1COT AC / ICONOX /ICOMMORT 
V Sudan 1982 1C(OMEIT/IC.OM1D/ICOMMIORT 

VI Chile/Ecuador 
 1984 TCOAND 

These workshops are an integral part: of the activities of SMSS and provide
 
a medium foc soil scientists from all 
over the world Lo discuss the man
dates of the International Corrittees. These coprrittees are working tc 
refine Soil Taxonomy with respect to use and applicntion in Intertropical 
areas and as a means for agrttechnology transfer. 

The VT Internatioal Soil Classification Workshop is organized as a joint 
endeavor of the Sociedad Chilena de ]a Ciencia del Suelo theand Sociedad 
Fcuatoriami. Oe la Ciencia del Suelo, both actinp. in behalf of various 
univcrsities and national irstitutions, the SMSS, the UIniveisity of Puerto 
Rico (UPR), and USAID. This cooperation and collabcrative effort has been 
the prime reiason for the success of our previous workshops. The present 
workshop also prowises to he most successful. 
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This tour guide is a compilation of some basic information on the history,
 

climate, soils, geology, vegetation, and agriculture in Ecuador. It has been
 

prepared and written by Mr. G. del Posso, Mr. C. luzuriaga, 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 Society. The
 

soils were described by T. D. Cook 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 SCS at Lincoln, Nebraska. This workshop and tour guide could
 

not have been accomplished without the assistance, contributions and
 

cooperation of many people and organizations. To 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 (INTAP), 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, NSS]., and his staff for
 

performing all the analyses in a timely manner. Special anolyses were run
 

b- Dr. John Kimble, Soil Chemist, SMSS, that are required for the proposed
 

orders of Andisols. He also efficiently coordinated and compiled the data
 

and information for the tour guides. We are grateful for his cooperation.
 

Thin sections and micromorphological descriptions were made by Prof.
 

Ricardo Bonorato. His work and contributions aie 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 Leamy, Dr. A. Van Wambeke and Dr. K. Flach.
 



4
 

To make an internntiVnml meeting like this successful, many Ecuadorean
 

colleagues and organizations have contributed untold hours of extra work
 

beyond their normal duties. We acknowledge their assistance and support.
 
This workshop, like the previous ones, Is a moJel of international coop
eration and achievement. In this same spirit, we anticipate beneficia] and
 
productive discussion at this workshop to advance and improve Soil Taxonomy
 

and 
to exchange knowledge on soil classification and agrotechnology
 

transfer between scientists.
 

RICHARD W. FENWICK
 

National Coordinator
 

SMSS
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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
 

1315 Participants arrive at Quito airport; transfer to and 
check-in at Hotel Inter-Continental Quito 

1500 Registration 
Free afternoon and evening in Quito; night in Quito 

Sunday, 	15 January 1984
 

Free day or optional sightseeing in Quito; night in
 
Quito
 

Monday, 	16 January 1984
 

0800 	 Registration of Ecuadorian participants, Hotel Inter-

Continental Quito
 

OPENING CEREMONY
 
Chairman: J. Delgado
 
Venue: Pichincha Room, Hotel Inter-Continental Quito
 

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. Leamv. TOMAND 
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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 

Taxonomy 

temperature regimes in Soil 

1100 A. Van Wambeke: Soil climatic regimes as 
establishing sub-order of Andisols. 

criteria for 

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: 

of Andisols 
Analytical characterization 

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

1610 R. W. Arnold: 

other orders 

Criteria for intergrades between Andisols and 

1630 Discussion 
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Monday, 16 Januar 1984 (cont'd)
 

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

1700 E. Maldonado -nd F. Maldonado: 
ash soils in Ecuador 

Distribution of volcanic 

1730 G. Yanchapaxi and H. Serrano: The Machachi soil sequence 

1800 G. del Posso and C. Luzuriaga: 
sequence 

The Santo Domingo soil 

1830 Announcements 

1845 	 Adjourn
 

Night in Quito
 

Tuesday, 17 January 1984
 

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

0730 Dep. Hotel Inter-Continental Quito
 
0900 Arr. Pedon ECU 01
 

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

1030 Dep. Pedon ECU 01
 
i100 Arr. Pedon ECU 09
 

Discussion Leader: 
 C. del Posso
 
Rapporteur: F. Maldonado
 

1215 Dep. Pedon ECU 09
 
1300 Arr. INIAP Experiment Station Santa Catalina for lunch
 
1345 Dep. Cafeteria
 
1400 Arr. Pedon ECU 06
 

Discussion Leader: W. Luzio
 
Rapporteur: M. Mendoza
 

1530 	 Dep. Pedon ECU 06
 

1545 	 Arr. auditorium of Santa Catalina station, refreshments
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Tuesday, 17 January 1984 (cont'd)
 

Technical Session XI: 
 EROSION, CONSERVATION AND MANAGEMENT OF
 
ANDISOLS
 

Chairman: F. 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
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Thursday, 19 Jaauary 1984
 

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

0730 
0900 

Dep. Hotel Zaracay 
Arr. Pedon EC) 12 

1015 
1115 

Discussion Leader: A. Cortes 
Rapporteur: C. Zebrowski 
Refreshments 
Dep. Pedon ECU 12 
Arr. Pedon ECU 13 

Discussion Leader: A. Van Wambeke 
Rapporteur: A. Alvaradc 

1230 
1300 
1400 

1500 
1630 
1700 

2000 

Dep. Pedon ECU 13 
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 
Dep. Pichilingue station 
Arr. Santo Domingo, refreshments 
Dep. Santo Domingo 

Arr. Quito 

Night in Quito, Hotel Inter-Continental Quito 

Friday, 20 January 1984
 

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

Chairman: W. G. Sombroek
 
Rapporteur: J. M. Kimble
 

0300 H. Ikawa: A critical evaluation of the placements of 
the
 
Andepts of Hawaii according to the proposed key for
 
Andisols
 

0830 F. N. Muchena: A critical evaluation of the placements of
 
the Andepts of Kenya according to the proposed key for
 
Andisols
 

0900 B. Clayden: A critical evaluation of the placements of the
 
Adnepts of New Zealand according to the proposed key for
 
Andisols.
 

0930 Discussion
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Fiiday, 20 January 1984 (conL'd)
 

10f00 Refreshments
 

Technical Session XIII: 
 1COMAND SUMMARY DISCUSSION
 
Chairman: M. L. Leamy
 
Rapporteur: B. Clayden
 

1)30 Discussion 

1210 Lunch
 

Technical Session XIV: RECOMMENDATIONS OF THE WORKSHOP 
Chairman: F. H. Beinroth 
Rapporteur: T. D. Cook 

1400 Discussion and adoption of commendations and recommendations 

CLOSING SESSION
 
Chairman: R. Tavernier
 

1530 The workshop in retrospect -- W. G. Sombroek
 

1545 Workshop impact in Chile 
-- W. Luzio
 

1600 Workshop impact in Ecuador 
-- F. Maldonado
 

1615 Workshop impact on ICOMAND 
-- M. L. Leamy
 

1630 
 Vote of thanks -- A. Van Wambeke 

1645 Adjourn 

Refreshments 

2000 Closing Dinnet, Hotel Inter-Continental Q ito 

Saturday, 21 January 1984 

Participants depart Quito
 

Optional pedologic or touiistic programs
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TOUR GUIDE
 

SIXTH INTERNATIONAL SOIL CLASSIFICATION WORKSHOP
 
TAXONOMY 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. I.S.*
 
Carlos Luzuriaga, Ing. Agr. M.S.*
 

Translated by: 	 Fausto Maldonado, Ing. Agr. Ph. D.A
 

Members of the Soils Department, PRONAREG
 
** Member of the Ecuadozian 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 in-lormation 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 flupanqui, 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 complcted 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 density is about 32 persons/km2 ;

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/In2 .

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 Amazorniann 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

I/km 2 only four of the islands are inhabited. The remaining make up part of
 
the world known natural reserve.
 

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 people 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 tile result ofcentenary evolution a
in function of the different stages of space occupation.
The 	Provinces cover areas 
of differert 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,
democratic republic a President elected by the 

1979, Ecuador is a
with 
 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 2Boiar 

7 3Ceoar 
6 10 4 Chimborazo 

5Cotopoxi 

17 /6EI 	 Oro 

15 7 Esmeraldos 
1,-Gc6pagos 

9 Guayas 

1I0 Imbabura 
IILojo 

9 4 ,12 Los Rios 
1 4,'1 , 3 M n ab i 

3 "14 14 Morona Santiago 

6 1,5 Napo 
16 Pastaza 

11 1917 Pichincha 

18 Tungurahua 

19 Zamora Chinch pe 
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 money 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 eighties, 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 international 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 km2 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. 
PANAMA Y 

Its population, geography, history, 
 -1'.Boota 

and development make up part of Pacific 

that great geographic Region of ,.. 

the Andes Range, which goes along Gu E:Uapagos 

the western side of the continent,
 

here between the Pacific Ocean Ocen ERU ii:
 

and the Amazonian Plain. Also
 

belonging to Ecuador, the Galapagos
 
0 500 Kmf. 

Islands located about 1,000 km s 
Ande. 

mountain 
munairng 

range 

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.
 

NATURAL REGIONS 
Regiones Naturales 

fIfSIERRA 
fill I""I:.:REGION AMAZONICA 

oll Il GALAPAGOS 

COT 
 111'"'... ZO A"' 


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 region 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
of rocks). 
 Through the different geologic eras, these sediments were deposited
either in the external slopes or in the graven between the cordilleras. Conglomerate, breccia, sandstones, clays, and shales are among these 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
prLssures 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. In 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 tFke 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. In 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 plioquaternary, is formed in 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 stratovolcanoes. 
 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 stratovolcanoes 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 fromvolcanoes which have emerged from a submarine mountain range. Isabela Islandfor instance, the largest one in the archipelagos, is formed by six volcanoes.Volcanism here is closer to the Hawaiian-type characterized by shield-like 
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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 Cliiiiite
 
Climate is influenced by two 
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 importal't 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, 	 As aand high temperatures. 

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 other side close to the 30' north and south, there are two
subtropical anticyclones with a less moist, less warm air, and with highatmospheric 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
 
Topographic 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 theCordillera (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 andproduce 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 Amnazonian in area. 
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--Temperate air masses are located 
over most of the Andes between
 
2,000 and 3,000 inabove sea level.
 

--Cold air masses, rather small, are located 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 is close to the coast, usually between
 
May and October, the cool air masses cause 
a lowering of the temperature.
 
Although these ma.ses are moisture-saturated, no heavy rains occur, only a
 
light mist and drizzle, locally called "garua." 

A counter current is formed, coming from west, opposed tothe 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 unexplained 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 phenomenon 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 mentioned 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 year (tropical or
 
equatorial, having one or two rainfall peaks, respectively) and the average
 
temperature.
 

--Megatherma] rainy. With a mean annual temperature around 250 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 4030 ' 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 i'ow intensity rain. Low mounLains more 
than 300 m high are a little
 
moister. covers areas coast
This class small at the 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 200 C, following the altitude and relative humidity goes from 65 
to
 
85 percent.
 

--Dry equatorial mesothermal. Temperatures range between 18 and 220 
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 ace common. 

--High altitude equatorial climate always affects areas 
over 3,000 m.

Mean annual temperature is about 8' although variations go from 00 
to 200 in
 
some cases. 
Rainfall ranges between 1,000 and 2,000 mm according to altitude
 
and aspect of hillsides. Relative humidity is almost always 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 inEcuador 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 temperature 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 areas 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 onother
 
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 st.a3rted.
 

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: coffee, cacao, and citrus are often mixed
with subsistence crops and pastures in the small landholdings. In the zone of
low hills and moderate relief, most of the 
area is under pasture. Cattle
 
rearing ismainly 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 mai- 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

isabout 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 be improved with 	 a better water useand with improved techniques. Annual production of 145,000 tons does not meet
 
the country's needs.
 

Oil palm, of comparatively r,2cent introduction, is cultivated in the
 
more moist humid northern area alone the main 	 roads. Oil 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 all intensification of all the crops and

justify high investments to improve irrigation and drainage.
 

Tile Amazonidn Region 
Long 	before the Spanish coaquest, 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 colonization fronts are moving forward, shifting cultivation is being changed to extensive cattle
 
raising introduced by the colonizers. Instead of having small isolated plots,

there is a whole area of forest clear and converted to pastureland.
results in a further impoverishment of already low fertility 

This 
soils, with no 

compensation for the lost organic matter. 

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

A balanced development of the Amazonian region requires a difficultcompromise between the aspirations of those who chose to settle in these areas
and the native people 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 be 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. Litcle developed or nonhydromorphic soils which are found


in tie western vdlleys of the coastal 
region, mainly between Babahoyo arA

Machala, although they also present in Manabi (north andare 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. Soil textures 
are coarse for those soils closer to the cordillera and finer in those away
from the mountains. rhese are young soils with no diagnostic horizons, except

for an Ochric epipedon. They are usually fertile soils and well 
suited to a
 
wide range of crops.
 

2. Andic soils. These 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 moderately deep and clayey; they have 
a rather low fertility,

huL with a good management and fertilization could produce all kinds of crops

suited to the area.
 

3. Hydromorphic soils. 
 They are poorly drained soils where

biologic activity is limited. Artificially drained, these soils can be used
 
and have good fer'. i tv. They are Aquepts or Fibrists
 

4 Saline water saturated soils They are found in the
 
mangrove areas and are mo;tly Suilfaquepts.
 

2.5h Soils on Recent Volcanic Ejects
They ire formed on deposits of lapilli or ashes which havebeen transformed by climatic influence to crystalline or amorphous clays

(allophane). They can he distinguished of each other by their age or the 
climate under wh ch they have deve loped. 

1. Sandy soi Is They are found around recent volcanoes orin dry volcanic area s. They have a co.arse (sand) texture, low organic matter
 
content, and m1(,water retent ion 
capacity. They have been classified as
Psamments (?) or Vjitrandepts when they have a high content of volcanic glass
 
or pumice. 

2. Loamy soils. They are the result of a more advancedweathering of the sandy soils, due to moister climate. They are rich inorganic matter and nutrients, the highest fertility being shown by soils in
the Interandean Vallfvy from Tulcan to Azogues. They are mainly Ustolls or 
Udolls, with some EuLt raidepts. 

.3. Allophanic soils. They are found at higher altitudes inthe volcanic Sierra, moister areas where allophane is the secondary material
instead of crystal line clays. Water retention capacity goes from 50 to
100 percent. 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 
prohlem of high phosphorus fixation. 

4. Perthumid allophanic soils. These soils are found inareas of high rainfall along the outside slopes of the cordilleras, or in 
areas wi h oIdhr ash deposits. With the high aIlophane 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 man:gement 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.
 

2.5c 
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 soils have 
developed on clayey
sedimentary rocks; carbonate deposits decrease 
as rainfall increases. This
relationship corresponds to soil classification as follows:
 

a. Vertisols with high CaCO3: 
Torrerts and Usterts
 
b. Vertisols with low CaCO 3 
 Usterts
 
c. Vertisols without CaCO 
 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" (Seil Survey Staff, 1975) they are:
 

a. 
Clay soils of the dry area: Ustropepts

b. Clay soils of the moist area: 
Eutropepts
 

4. Well structured black 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 groupedas 
unsaturated compact soils, unsaturated eroded soils, and unsaturated clayey
soils. 
 These have been classified according to the "Soil Taxor.imy" (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 wherethe soil profiles selected for the field trip are 
located, the excursion route
was subdivided into three parts. Each well defined according to its majordifferences: 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 ChillosHighway in direction to the Interandean Valley (2,450 ni), where it is possibleto 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 interandeari Valley is dominated by Andean Chain which is integratedby two branches. East and west to each side of the valley. The altitude ofthe branches ranges between 3,200 in at the level of hillock (collado: lowest
part of the chain) and 
5,000 m where there are some volcanoes as Pichincha

(4,749 in), 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 Cotopaxivolcanoes, which have formed some 
layers of great thickness (from I 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.
 

Climat.e
 
In this part if is possible to observe a climatic sequence in two 

senses:
 

1. North-South.--In this sense exists basic differenceshumidity. In the south, it is higher than in the north, this means 
in 

Machachi valley has more precipitation than Calderon (north part of Quito).
that 

2. East-West.--In this case the differences are higher than
the last one because with the increase in the altitude from valley to thehigher part of the Andean Chain in both sides of the valley, the quantity ofprecipitation 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. Precipitation >2.000mm. 

Es 

nca 

West 


nc
Bra 

West Interandean Valley East 

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 3,300 m depending on local conditions. Over this limit is located the
 
coldest natural grassland called "Paramo."
 

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

3600--

Barley
3400 Potatoes and high andean crops lou yield 

A 3200- -
L Barley 

3000 Potatoes and high andean crops high yieldI 
T 800 

U 2600-

D Whoat , vegetables 
E 0malz pasture 

2200-

2000 -

Source: INIAP
 
Prepared by G.del Posso
 

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 
called Minifundios). 
In a few cases some large farms start in the valley and
 
go to the boundary of the Paramo.
 

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 (Ullucus tuberosus)
 
--Oca (Oxalis tuberosa)
 
--Chocho (Lupinus mutabilis)
 
--Mashua (Tropaeolum tuberosum)
 
--Haba (Vicia Faba)
 
--Potatoes (Solanum tuberosum)
 
--Maiz (Zea maya)
 

The pastures in the big farms are:
 

--Rye grass and leguminous
 
--Kikuyo
 
--Oat 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

(0c) 

Temperature Regime Isothermic Isomesic 
 Isofrigid
 
(0c)
 

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 Brancne 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 
characteristics 

Hillock (collado) 
to Tandapi 

Tandapi to 
Sto. Domingo 

Physiography 
and 

Geology 

-Strong slopes (50%) 
-Area covered by pro-
clastic materials 

-Very strong slopes 
(70%), but near to 
Sto. Domingo City, 

exempt the eroded the relief becomes 
places, where there more soft and in 
are outcrops of old 
volcanic rocks. 

Sto Domingo is 
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.) 

-The temperature 
(Perudic M.R.) 

-The temperature in 
increase according to 
the altitude (decrease 

this zone is practi
cally uniform and 

more or less 20 C by there is small 
each 200 meters). Jncreasc until Sto. 

-From isofrigid to Domingo. 
isohyperthermic limit. -Isohyperthermic 

(more 220 C. 

Altitude 3,700 to 1,600 m 1,600 m to 500 m 

Land Use Below grassland of -Sugar cane, banana, 
Paramo: barley, 
potatoes, habas, maiz, 
cold humid forest, sub-

pasture, oil palm, 
coffee, rubber, pine
apple, manila, cocoa, 

tropical forest, sub- etc. 
vegetation. 

Soils Dystrandepts Dystrandepts 

Hydranpets 

Source: Soil Depto. PRONAREG: prepared by G. del Posso,
 



46
 

3.2.3 Guayas River Basin (Sto. Domingo--El Empalme)

This third part is included in the Guayas River Basin and
 

presents the following physical characteristic:
 

Third part of
 
excursion
 

route SANTO DOMINGO EL EMPALME
 

Physical
 
Characteristics
 

Altitude
 
(m) 	 550 
 80
 

Physiography -In general the relief of this area is flat.
 
and -There is a gradual decrease in altitude from Sto.
 

Geology 	 Domingo to El Empalme.
 
There are two volcanic layers in all the area
 
which belong to two emissions separated by a
 
genetic period.
 

Climate 	 Sto. Domingo Quevedo 
 El Empalme
 

Temperature 	 uniform: 
 more than 220 C
 
Soil temperature: isohyperthermic
 

Precipitation
 

Dry season
 

Land Use 	 -Oil palm 
 -Short cycle crops
 
-Rubber 
 -Maize
 
-Coffee and Cocoa 
 -Coffee and Cocoa
 
-Banana 
 -Banana
 
-Tropical pasture 	 -Tropical pasture
 

Soils 	 Dystrandepts Eutrandepts
 
Hydrandepts Tropudalfs

(Sto. Domingo) (El Empalme)
 

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

The following is a brief 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, SCS,
 
Revision, August 1982. Foc equivalent procedures but ones 
of a less automated arid .:,sirumented nature., tho 1972 
revision should be consulted. 

Method codes are includEcl in the column headings on the
 
data printouts and can be used 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 remove 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 is 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 your concepts of specific properties
 
compare with the same properties defined operationally.

Each of us has mental pictures aid 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 light, there are two piLfalls. One is the temptation
 
to mix observations with concepts. Rather than first laying
 
down observations and then building inferences, it is
 
tempting to describe and interp et in terms of predetermined
 
inferences. If, 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 operatiois (analyses) involved in an observation or
 
measurement. Results differ with different methods, the
but 

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 is 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 separating 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 is treated with H202 to remove organic matter and
 
candle filtered to remove soluble salts. It is then
 
dispersed in water with sodium hexametaphosphate, a
 
dispersing agent, and with a specified physical agitation.
 
The dispersed soil is 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) is 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 is 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 is possible to
 
calculate sedimentation rates for other shapes and specific

gravities, but this is only done in special cases. The
 
standard operation usually separates the more active
 
fraction (clay), which is 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.
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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 WEIGHT 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 is 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 measure of organic matter content and
 

generally used for samples high in organic carbon (> 8%).
 
Ovendried samples are held overnight at 400 0 C, and the
 
weight loss is 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 is more
 
of a problem. Remember, this approximates organic
 
matter not organic carbon.
 

NITROGEN
 
Nitrogen is determined by Kjeldahl digestion with
 

ammonium being steam distilled into boric acid and titrated
 
with HCl using an automatic titrator.
 

CITRATE--DITHIONITE EXTRACTABLE IRON, ALUMINUM, AND MAN-

GANESE--REPORTED AS WEIGHT PERCENT
 

This procedure was originally developed for extraction
 
of iron from soils. Some authors have designated the
 
extracted iron as "free iron" 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 is also recorded, and the two
 
values together are used in the spodic horizon definition.
 
Manganese extracted by this method is usually less than
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1 percent. Some researchers 
 use 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 is shaken overnight. Superfloc is added and an
 
aliquot of the supernate is rei:ioved for the determination of
 
iron, aluminum, and manganese by atomic absorption.
 

BULK DENSI'Y--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 1/10-bar moisture (moisture 
held
 
against a 1/10 atmosphere pressure difference across a

semipermeable membrane), and ovendry (moisture after drying

at 110 0 C). In 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 until 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 moisture 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 
 in 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 is 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:
 

C dry bulk density 1/3
COLE = [1 moist bulk density ) 1i
 

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 is on a whole base.
soil COLE
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multiplied by 100 is called Linear Extensibility (LE)
 
and is simply COLE in percent.
 

1/3-BAR WATER
 
The 173-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 is determined by pressure membrane
 

extraction; < 2 mm soil material is used. The water
 
retained is expressed as a percent of the ovendry weight of
 
the soil.
 

WATER RETENTION DIFFERENCE--WRD
 
WRD, like COLE, is 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 q 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 is used because any additional source of 
soluble bases will influence the results. In soils with 
soluble salts or uarbonates, 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 suitably reproducible for comparison 
between soils and for classification. Exchangeable Mg can 
be computed in the same fashion as exchangeable Na. Results 
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are not as satisfactory for exchangeable 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 t~e carbonates are thought

to significantly influence the results.
 

EXTRACTABLE ACIDITY--REPORTED ;':EQs/100 q SOIL 
This is the acidity relean{ed 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 a
is 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 1N KCl approximates

exchangeable Al. Because KCl is 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 SOIL
_ 

Several different reagents and pH levels are used to
 measure 
 the CEC. It may be determined by summing all the
 

exchangeable cations, 
 by sumnming bases and extractable
 
aluminum, or by saturating the exchange complex with one
 
kind of cation, replacing it with another cation, 
 and
 
measuring the replaced cation. Ammonium in neutral ammonium
 
acetate is the ion the
used for later method.
 

The CEC-sum of cations is calculated by summing the

extractable bases and extractable 
 acidity. It represents

the pH dependent charge. CEC-sum of cations is not
 
calculated if soils contain 
 soluble salts. The bases + 
aluminum CEC value is calculated by summing the extractable
 
bases and KCI extractable aluminum. It is commonly called
 
the effective CEC for acid soils 
 since it more closely

represents CEC at the soil pH. also not
It is calculated
 
for soils that have soluble salts.
 

The CEC-NH 4OAc is an analytically determined value.
 
It is the value used in calculating CEC/clay ratios. The 
CEC-sum of cations - CEC NH4 OAc is the pH dependent charge
from pH 7 to pH 8.2. 

CEC measurements at other pH or other cations
by 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.
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BASE SATURATION--REPORTED AS PERCENT OF CEC
 
Two values are frequently reported. One is derived
 

from the equation:
 

Base saturation percentage by NH4OAc, pH 7 is 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 times 100. This value is not
 
reported if either extractable Ca or extractable acidity is
 
omitted.
 

Differences between these two base saturations depend
 
upon the size of the rH dependent CEC. Class definitions in
 
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
 
CaCO3 ) is present or if calculated base saturation exceeds
 
110 percent.
 

Other values can be obtained by using CEC derived from
 
operationally differing methods. There are numerous
 
differing methods utilized for numerous 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 soluble
 
sodium by NH4 Ac-CEC and multiplying by 100.
 

CALCIUM CARBONATE EQUIVALENT--REPORTED AS WEIGHT PERCENT
 
The amount of carbonate (CO ) components in the soil
 

are measured by treating the ample with HCl. The evolved
 
CO is measured manometerically. The amount of carbonate
 
is then calculated on a CaCO 3 equivalent no matter what
 
form (Na2CO , MgCO , etc.). Calcium carbonate
 
equivalent is 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) is 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, NaF
 
The pH is measured by a glass electrode in a soil-water
 

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

The use of dilute salt solutions is a popular method
 
for masking seasonal variations 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

1N KCI 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
 
KCI is used 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 1N NaF
 
stirred and the r)H read after 2 minutes.
 

SODIUM PYROPHOSPHATE (pH 10) EXTRACTABLE CARBON, IRON, 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 iron 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:
 

1. 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 Te:imal Analyzer. Semiquanti
tative estimates are .l~de 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 quantitative 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--REPORTED 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 point is reached. At 
saturation, the soil paste glistens as it reflects light, 
flows slightly when the container is 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 subtracted 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: 

N a + 

SAR 	 = + ++ 
a + M, 

2 

The Ca, Mg, and Na are in meq/I 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 in a polyropylene 
centrifuge tube in the dark (Blakemore et al., 1981). 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 PHOSPHOROUS (Bray-l)
 
Determined by shaking 1 g of air-dry soil (< 2 mm) with
 

10 ml of extracting solution (0.025N HCl + 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 ).
 
Phosphorous is measured using a colorimeter and reported 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 clay mineralogy. For family
 
placement, some CEC/clay relationships are as follows:
 
Kaolinitic < 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 is present,
 
these relationships do not hold.
 

Ratio of CEC (at pH 8.2) to 15-bar water of greater
 
than 1.5 and more exchange acidity tnan 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 levels of amorphous
 
materials commonly derived from pyroclastics.
 

RELATIONSHIP OF 15 BAR TO CLAY
 
This value is used to give an indication of dispersion
 

in the particle size determination. If the ratio is 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 used in conjunction with
 
bulk density and poor dispersion qualities; i.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 (NH4OAc)
 
plus extractable acidity and sum of bases (NH OAc) plus

1N KCl exchangeable Al, 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 Ecuadorean volcanoes and their effects. 
 Reiss and Stubel, German
vulcanologists, choose Ecuador for their studies on pyroclas
tics and volcanic rocks (1870 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, almost black, low chroma, color. 

Frei 

This led both to Miller (2) and
(3) to call the highland Sierra soils, Suelos Negros Andinos, a name which was locally used for several years.
 

Later, when elaborating the Soil Taxonomy System, other characteristics were added to these already known, to identify volcanic 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 Regionalizaci6n 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.
 

1. The Volcanic Terrain in Ecuador
 

From 10 North latitude, at the border with Colombia, to
about 20 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 American Continent drift to the wp-t, which caused the uplift
of deep magma and the subsequent production of basaltic
lavas (in Ecuador, 
this basic rock formation has been identified with the names 
of Piho6n 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 20 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 materials 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).
 

2. Climate
 

Being a tropical (equatorial) country, mean temperature is
almost constant during the year, 
so soil temperature regimes 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:
 

- 100 limit, minimal crop temperature corresponds to
 
"frigid";
 

- 130 limit between the "mesic" and the "thermic" regimes, which corresponds to the growing limit of maize;
 

- 20 - 220 for "hyperthermic", coincides well with the 
tropical crops line. 

Rainfall shows important variations as it can be seen in
the map (Fig. 1). In 
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, evaporation 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 valleys, which have a comparatively dry climate.
 

More than the total year rainfall, their distribution determines 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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3. 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 iman 

poitant 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. In ad
dition to the rainfall influence on the genesis of clay mi
nerals, it is important to emphasize its role base
on 

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 its
to 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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4. 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, Riobamba, or Palmira. In the latter area, as 
behind the Chim
borazo Mountain, soil erosion 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 matuer were classi
fied as VITRANDEPTS. In 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, something 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 (Amatic Zones.
 

Moisture
 
Tempe- . regime Ustic Udic
 
rature reg
 

Isomesic
 

pH < 6

Isothermic 
 pH - 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 valley 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 Balzar.
 

These are soils whose characteristics are those of a
Mollisol and locally of 
an Eutrandept. 'bhus, color is
 
dark brown to black, texture is loam to sandy loam.
 
Clay is essentially halloysite with occasionally montmorillonite, 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, *.aF 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- regime Ustic Udic
 
rature reg.
 

- strong black strong black 

color chroma: i color chroma:
 

0 - 1 0 - 1
 

Isomesic NaF negative NaF positive
 

B.D. C 1.2-1.3 B.D. :L 1 

- Carbonate
 

mycelia
 

- dark brown - dark brown
 

color chroma: color chroma
 

1 -2 1- 2
 

Isothermic - M.O.' 3% - O.M. 3%
 

- pH? 7 - pH n 6 

- Carbonate 

accumul.
 

I _ _ _ 
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- Loamy soils: water retention 1/3 bar 20%
 

Moisture
 

Tempe- regime Ustic 
 Udic
 
rature reg.
 

- black soil 
 - strong black
 

soil
 

Isomesic 
 - NaF negative - NaF positive
 

B.D. 1.2 - B.D. .8 
- .9
 

- B.S.= 50%
 

- O.M. < 3% - O.M. > 4% 

- pH = 7 - pH 6 

Isothermic - Carbonate - B.D. z 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. These 
are black soils with a mollic epipedon and base saturation higher than 50%. 
 They are
MOLLISOLS, with more than 30% clay (halloysite or monto
morillonite).
 

In the Sierra, they occupy small areas between 2200 amd
3200 m, that is 
to say they have an isothermic temperature regime. They have developed on old ashes, 
sometimes hard, cangahua deposits, with moisture regimes
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going from ustic to udic. In 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.
 

d) Soils with amorphous materials. 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
 
15 bar pressure.
 

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 mattef have permitted the separation of several
 
subsets.
 

- Soils with water content lower than 100% (1/3 bar) 
are Dystrandepts whose 	secondary properties, as

dicated 	in the table below, depend on 

in
temperature.


When they are under isofrigid regime, they are
 
Cryandepcs.
 

Table 3. 
Soil Properties According to Temperature Regime
 

remperature 
 :Isofrigid Isomesic Isothermic Isohyperthermic
Regime I 

- 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. F. A. 
 H. A. < 	F. A.
fulvic acids Especially in depth
 

pH 	 pH water 
 > pH KCI 	 pH water > pH
 
KC1
 



74
 

Among these Dystrandepts, those with a lower water retention (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 (1/3 bar) higher than 100%have been classified as Hydrandepts or Hydric Cryandepts. They are strongly smeary, with a very low bulkdensity (0.3 to 0.5). 
 They have a base saturation

lower than 10%, 
and their reaction to NaF is very active. Organic matter content ranges from 10 
to 20% in
the upper 30 cm. 
 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 described soils, but with a higher organic matter 
content: 
 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 ftom fine ashes found at very
long distances from volcanoes; this explains why they
are frequent in the high altitude zones south of Cafar
to Saraguro "piramos". 
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 altitudes 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 Halloysite 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 climate, 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: Hill,33.ope
 
Slope and Aspect: 10% ENE convex-convex Elevation: 3200 m M.S.L
 
Microrelief: none
 
Air Temp. Summer: 1l.0*C Winter: 10.9 0 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 (lOYR 2/1, rubbed), fine sandy loam; grayish brown
 
(10YR 5/2, dry); plowed soft clods; very friable, non-sticky and non-plastic;
 
common very fine roots; abrupt smooth boundary.
 

Al 21 - 47 cm Very dark brown (10YR 2/2) fine sandy loam; weak medium 
and coarse angular blocky structure: very friable, r)n-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.
 

2CI 75 - 84 cm Very pale brown (10YR 7/4) and dark yellowish brown (10YR
 
4/4) very gravelly coarse sand; single grain; loose, non-sticky and non-plastic;
 
few very 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 thr pit and varies from 4-10 cm in thickness.
 

3Abl 84 - 115 cm Black (10YR 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 dork brown (10YR 2/2) fine sandy loam; weak medium
 
and coarse subangular blocky btructure 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 (10YR 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, ISOMESIC CUMULIC HAPLUDOLL PAGE 1 OF 4 PAVES
 
S 83FN-325 -001 
 DATE 09/25/84; 	 SAMPLE NO. 83P2103-2110 U. S. DEPARTMENT Of AGRICULTURE
 

PEDON NO. 83P 459 
 SOIL CONSERVATION SERVICE
ECUADOR-SMSS 
 PROJECT NO. 83P 83 
 NATIONAL SOIL SURVEY LABORATORY
 

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

-1-- -2-- -3-- -4-- -5-- -6-- -7-- -8--
 -9-- -10- -11- -12-
 -13- -14- -15- -16- -17- -18- -19- -?0

- - -TOTAL - - -)(- -CLAY- -)(- -SILT- -(------ SAND------ )(-COARSE FRACTIONS(MM)-)(>MM
CLAY SILT SAND FINE C03 FINE COARSE VF F
SAMPLE 	 M C VC - - - - WEIGHT - - - - WTHZN DEPTH HORIZON LT .002 .05 LT LT 
 .002 .02 .05 .10 .25 .5 1 2 5 
 20 .1- PCT 0
NO. NO. (CM) 	 .002 -.05 -2 .0002 .002 -.02 -.05 -. 10 
 -.25 -.50 -1 -2 -5 -20 -75 75 WHOLE
 
<------------ .
 PCT OF <2MM (3A1) 	- ------------ > <- PCT OF <75MM(3B1)-> SOIL
 

*'*** SEE FOOTNOTE 	REGARDING PSDA BELOW *****
 832103 iS 
 0- 21 AP 4.9 35.4 59.7 	 21.3 
 14.1 16.1 20.5 13.8 7.1 2.2 1 TR --
 1414 1832104 
 2S 21- 47 Al 5.0 34.3 60.7 
 20.4 13.9 15.2 19.3 14.1 8.6 3.5 3 TR 4V 49 7
832105 3S 47- 75 
 A2 2.5 26.1 	 71.4 14.7 11.4 15.6 16.4 
 15.4 14.0 10.0 	 9 6 27V 74 42
832106 4S 75- 84 2C1 
 0.8 3.7 95.5 	 1.7 2.0 1.3 7.2 
 29.8 33.7 23.5 11 10 54V 99 75
832107 5S 84-115 3ABI 6.1 42.3 
 51.6 	 26.9 15.4 
 16.2 16.2 10.1 	 6.9 2.2 1 IR 6V 40 
 7
832108 6S 115-150 3AB2 7.3 36.9 55.8 	 23.1 13.8 15.0 20.0 
 11.6 6.9 2.3 	 1 TR 
 4V 44 5
832109 7S 150-182 3ACB 9.2 32.2 58.6 	 20.3 
 11.9 16.0 20.3 13.7 6.8 1.8 3 1 4V 47 8
832110 8S 182-205 
 3C2 6.3 32.1 61.6 	 18.7 13.4 16.3 20.8 15.5 6.7 
 2.3 2 1 4V 49 
 7
 

ORGN TOTAL EXTR TOTAL ( DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT 	 0 - -) WRD
C N P S EXTRACTABLE 
 15 - LIMIfS - FIELD 1/3 OVEN WHOLE FIELD
SAMPLE HZN 	 1/10 1/3 15 WHOLE
FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
NO. NO. 6A1G 6B3A 6R3A 6C2B 6G7A 6D2A 
 8D1 8D1 4F1 4F 4A3A 4A1D 4A1H 4D1 4B4 4B1C 4B1C 4B2A 'iCl
<- PCT OF <2MM ....... > PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM 
- -> CM/CM
 
832103 1 2.66 0.321 
 0.4 0.2 2.20 1.35

832104 2 2.34 0.184 	 6.6
0.4 0.2 2.12 1.48 
 1.23 1.25 0.005 	 21.8 7.4 0.17
832105 3 2.28 
 0.5 0.2 4.56 2.72 
 1.11 1.11 --
 27.8 6.8 0.18
832106 4 0.21 
 0.3 TR 3.13 3.25 
 2.6
832107 5 1.13 0.5 0.1 1.44 0.92 
 1.29 1.29 --
 25.8 5.6 0.25
832108 6 1.15 
 0.6 0.1 1.40 0.85 	 1.35 
 1.35 --	 22.5 6.2 0.21
832109 7 0.96 
 0.9 0.1 1.26 1.01 
 1.23 1.27 0.010 	 25.9 
 9.3 0.20
832110 8 0.55 
 1.2 0.1 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. THEY ARE PRESENTED TO AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY. 
REFER TO PEDON DESCRIPTION FOR
 

FIELD TEXTURE.
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PAGE 2 OF Is PAGES
ECUADOR 001 S 93FN-325 -001 DATE 09/25/84 PEDON NO. 83P 159 NATIONAL SOIL SURVEY LABORATORY
 
-1-- -2-- -3-- -4-- -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -4- -15- -16- -17- -18- -19- -20

(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- C03 AS RES. COND.(- - - -PtH - - -)
CA MG NA K SUM ITY AL SUM N114- BASES SAT SUM N114 CACO3 OHMS MMHIOS NAF CACL2 H20 

SAMPLE HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC -+ AL OAC <2MM /CM /CM .011 
NO. NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B 5GI 5C3 5CI 6EIG 8EI 81 8CID 8CIF 8;IF 

MEQ /10 G .-.---------- PCT ---- > 1:2 1:.< -------------- . > ------< 

832103 1 5.9 0.9 0.1 0.1; 7.3 24.2 TR 31.5 10.8 23 68 9.9 5.2 5.4 
832104 2 6.6 1.1 0.1 0.3 8.1 27.8 -- 35.9 10.6 23 76 10.1 6.0 6.3
 
832105 3 6.9 1.6 0.2 0.2 8.9 21.5 TR 30.4 11.4 29 78 
 10.2 5.9 6.2
 
832106 4 1.7 0.7 0.1 0.2 2.7 8.1 -- 10.8 2.5 25 100 8.2 5.7 6.3 
832107 5 6.7 1.14 0.3 0.4 8.8 4.1 -- 12.9 8.8 68 100 9.1 6.14 6.7 
832108 6 7.5 1.5 0.3 0.4 9.7 6.4 TR 16.1 10.2 60 95 9.5 6.1 6.8 
832109 7 8.1 1.7 0.3 0.6 10.7 6.3 0.1 17.0 11.6 10.8 1 63 92 9.4 6.4 6.8
 
832110 8 7.0 1.7 0.4 0.8 9.9 6.9 -- 16.8 11.3 59 88 9.4 6.2 6.6
 

- - -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 - - - -) RES WEATH 

NO. NO. 6A4A 6C8A 6G10 DI-CI PCT PCT 7A21 7A21 7A21 7A21 7A3 7A3 7B1A 711A 
<- PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS -> <---- PCT - - - -> 

832103 1 0.1 0.2 0.5 0.1 610
 
832104 2 0.1 0.2 0.5 0.1 868 VR 1 NX 6 
 2 GA39 0 
832105 3 0.1 0.2 0.4 0.1 816 
84%&,06 14 -- TR NX 6 
832117 5 0.1 0.1 0.3 TR 305 
832108 6 0.1 0.1 0.3 TR 436 FD 1 NX 6 
832109 7 -- 0.1 0.1 TR 
832110 8 -- 0.1 0.1 TR 

FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 14 PCT .1-75MM 63. SPODIC HORIZON: INDEX OF ACCUMUL 0
 
ANALYSES: S= ALL ON SIEVED <2MM BASIS V= 75-20MM FROM VOLUME ESTIMATES
 
MINERALOGY: KIND OF MINERAL VR VERMICULITE NX AMORPHOUS GA GLASS AGG FD FELDSPAR
 

RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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DOR 001 S83FN-325-001 
 Page 3 of 4
 

N S S L 

SUPPLEMENTAL 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
 

4'ZEALAND PROCEDURE 
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CP83FNI28 

-- - -- - - - - - - -- - - -- - -- - - -- - - -- - - M IN E RA LOG Y -- - - - - - - - - - - - - - - - - - - - - - - - - - -) 

---------------------------- OPTICAL------------------ ------------- ) ( ------------ X-RAY --------- ) (---DTA--) (TOT ANAL) 
-------------------------- SAND/SILT --------------------------- ) (----------------------- CLAY -----------------------

SAMPLE HZN FA RE K20 FE 
NO. NO. 7BlA 7BIA 7BIA 7B1A 7BIA 7BIA 7BIA 7BIA 7BlA 7BIA 7BIA 7A2I 7A2I 7A21 7A2I 7A21 7A3 7A3 6Q3A 6C7A 

< --- -- -- --- -- -- -- PCT ------------------------------ > < ---- RELATIVE AMOUNTS ------ > < ------- PCT ---------- > 
---------------------------------------------------- RLTEAMNS------- ---------C------------PC------------------------------------- ---

83P2103 1
 
83P2104 2 VFS 2 GA39 FP24 GS17 FG 7 HN 4 PR 4 HG 2 OP 2 OG<1 VR 1 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
 
83P2110 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 00 

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

OG = 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:
 



Ser.es: Ecuador Nb. 9 85 Date: 8/82 
Pedon No: S83FN-325-009 
Taxonomy: Fine-loamy, mixed, isomesic Andic Humitropept 
Latitude: 003211511 Longitude: 78037'10"
 
Location: This pedon is located about 60 km south of Quito west of 
Machachi on Corazon Volcano (Aloasi zone pit two of Machu sequence). 
Physiography: Mountains 
Geomorphic 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 nn 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.
 
Described by: T. Cook, G. Del Posso, and Soil Survey Staff.
 
Remarks: Date described: January 25, 1983. Field Moisture, 0-26 an moist,
 
some clods dry, 26-220 moist.
 
Vegetation: before temperate forest
 

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

Al 26 - 68 an Black (10YR 2/1) loam; weak nedium 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 cm 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 mn; 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(10YR 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 n; abrupt wavy boundary.
 

3Abl 138 - 183 cm Black (10YR 2/1) loam; weak very coarse subangular
 
blocky structure parting to weak coarse subangular blocky; friab.e, 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 rm,
 
pumice fragments; diffuse wavy boundary. 30 to 50% worm casts in horizon.
 

3Ab2 183 - 220 an Black (1OYR 2/1) loam; weak very coarse subangular
 
blocky structure parting to weak me<lium and coa-rse subangular hlocky; friable, 
slightly sticky and slightly plastic; weakly smeary, very moist or wet; few 
thin patchy dark reddish brown (SYR 3/3) organic coatings on peds; many very
fine and few fine tubular, pores. 30 to 50% worm casts in horizon. 
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ECUADOR 009
 

PAGE 1 OF 4 PACES

LAB CLASSIF: FINE-LOAMY, MIXED, ISOMESIC ANDIC HUMITROPEPT
 

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 1BIA, 2A1, 2B
 

-1--- -2 - -5- - - -- -9-- -10- -11- -12- -13- -14- -15-
- 4-- -6 8--
 -16- -17- -18- -19- -2o

0
- - -TOTAL - -CLAY- -)(- -)(- -)(-	 -SILT- - ---- -SAND - - ----- (-COARSE FRACFIONS(MM)-)(>2MMCLAY SILT SAND FINE C03 FINE COARSE VF F M C VC - - - - WEIGHT - - - - WTSAMPLE HZN DEPTH HORIZON LT .002 .05 LT LT .002 
.02 .05 .10 .25 .5 1 2 5 20 .1- PCI 0
NO. NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 -.10 -.25 
 -.50 -1 -2 -5 -20 -75 75 WHOLE
 
< -
 PCT OF <2MM (3AI) - - ----------- > <- PCT OF <75MM(3BI)-> SOIL
 

. SEE FOOTNOTE REGARDING PSDA BELOW *****
 
832091 iS 0- 26 AP 7.1 36.7 56.2 
 22.6 14.1 14.1 17.8 14.3 7.8 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 3S 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 49.4 	 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 20.3 13.6 7.3 3.0 3 1 2V 48 6
 

-

ORGN TOTAL EXTR TOTAL C- - 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 WIIOFE
 

SAMPLE HZN 
 FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SO!L O
NO. NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1 8D1 4F1 4F 4A3A 4A1D 4A1H 4D1 484 4BlC 4B1C 4B2A 4C1 

<- 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 34.3 8.1 0.31832096 6 1.69 
 0.8 0.1 2.54 1.57 	 1.22 1.28 0.016 31.5 8.5 0.27
 

CAUTION SHOULD BE USED WITH PSDA DATA WHEN USED FOR MAKING ENGINEERING INIERPERTATIONS 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.
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ECUADOR 009 S 83FN-325 -009 DATE 09/25/841 PEDON NO. 83P 1157 NATIONAL SOIL SURVEY LABORATORY
 

-1------------------------ --- ---- -1- -12- -14- -15- -16- -17- -18- -20----------- -13- -19-


(- NH4OAC EXTRACTABLE BASES -) ACID- EXIR (- - - -CEC - - -) AL -BASE SAT- C03 AS RES. COND.(- - - -PII - - -) 
CA MG NA K SUM ITY AL SUM NHI4- BASES SAT SUM NH4 CAC03 OHMS MMHOS NAF CACL2 H2O 

SAMPLE HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM /CM /CM .OIM 
NO. NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B 5GI 5C3 5CI 6E1G 8El 81 8C1D 8CIF 8CIF 

< ------------- MEQ / 100 G -------- -- -- > <---- PCT - - - -> 1:2 1:1 

832091 1 10.0 2.3 0.1 0.8 13.2 19.3 TR 32.5 21.3 141 62 10.0 5.5 5.6 
832092 2 5.1 1.7 0.2 0.4 7.4 20.4 0.2 27.& 15.9 7.6 3 27 47 10.6 5.3 5.9 
832093 3 6.0 0.9 0.2 0.2 7.3 18.3 0.1 25.6 14.8 7.4 1 29 49 10.5 5.3 6.0 
832094 4 1.3 0.3 0.1 0.1 1.8 1.4 0.1 3.2 2.0 1.9 5 56 90 9.0 5.5 6.2 
832095 5 8.2 1.2 0.3 0.14 10.1 10.0 -- 20.1 13.2 50 77 9.6 5.9 6.4 
832096 6 f.8 1.3 0.4 0.4 10.9 8.7 -- 19.6 13.7 56 80 9.3 6.1 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 - - - -) RES WEATH 

NO. NO. 6A4A 6C8A 6G10 DI-CI PCT PCT 7A21 7A21 7A21 7A21 7A3 7A3 7B1A 711A 
<- PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS -> <- --- PCT - - - -> 

832091 1 0.3 0.3 0.9 0.1 753
 
832092 2 0.3 0.4 0.7 0.2 1096 VR 2 NX 6 1 GA42
 
832093 3 0.2 0.3 0.6 0.3 1279 NX 6
 
832094 4 0.1 TR 0.3 1.0 Fl I NX 6 4 0A35
 
832095 5 0.2 0.2 0.5 0.1 812 0 
832096 6 0.1 0.1 0.2 TR 625 FD 1 NX 6 

FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 3 PCT .1-75MM 56. SPODIC HORIZON: INDEX OF ACCUMUL 2375
 
ANALYSES: S= ALL ON SIEVED <2MM BASIS V= 75-20MM FROM VOLUME ESTIMATES
 
MINERALOGY: KIND OF MINERAL VR VERMICULITE NX AMORPHOUS GA GLASS AGG FD FELDSPAR
 

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



-------------------------------------------------------------------------------

--------------------------------- ----------------------------------------------

-------------------------------------------------------------------------------

ECUADOR 009 S83FN-325-009 
 Page 3 of 4
 

N S S L 

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 16.2 54 0.5 0.2 0.4 0.4 
832092 2 16.9 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
 

* NEW ZEALAND PROCEDURE 
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CP83FN128 

-- - - - - - - - - - - - -- - - - - - - - - - - - - M INERALOGY -- - -- - --- -- -- - -- - - -- - - -- - -- - - -- -._- ) 
--------------------------- OPTICAL- ---------------------------- ) (------------- X-RAY--------- ) (---DTA--) (TOT ANAL) 
-------------------------- SAND/SILT --------------------------- ) ( -----------------------CLAY ------------------------

SAMPLE HZN FA RE 
 K20 FE 
NO. NO. 7BIA 7B1A 7B1A 7BIA 7B1A 7B1A 7B1A 7B1A 7BiA 7BIA 7B1A 7A2I 7A2I 7A2I 7A2I 7A21 7A3 7A3 6Q3A 6C7A 

< ----------------------- PCT ------------------------------- > < ---- RELATIVE AMOUNTS------ > <------- PCT---------- > 

83P2091 1
 
83P2092 2 VFS 1 GA42 FP22 GS18 FG 8 HN 4 PR 3 HG 1 FE 1 OG 1 VR 2 NX 6 0.3 1.8
 
83P2093 3 
 NX 6 0.2 1.8
 
83P2094 4 VFS 4 GA35 FP18 FG14 GS11 HG 7 HN 5 FE 4 BT 3 OG 2 FD 1 NX 6 0.2 0.9 
83P2095 5 
83P2096 6 FD 1 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 NX = NON-CRYSTALLINE HG = GLASS COATED HORNBLENDE 0o 
to 

FG = GLASS COATED FELDSPAR OG = GLASS COATED OPAQUE BT - BIOTITE 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: Bmuador No. 6 91 Date: 6/83 
Pedon No: S83EN-325-006 
Taxoncxny: Fine-loamy, mixed, isanesic Andic H~unitropept 
Latitude: 0'20'15" Longitude: 7803314511 
Location: In a pasture on the Santa Catalina INIAP Experiment Station 
Physiography: Terrace 
Gecnorphic Position: On a hillslope
 
Slope and Aspect: 12% E planar-planar Elevation: 3140 m M.S.L.
 
Microrelief: snooth 
Air TEmp. Sumner: 10.60C Winter: I1.1C
 
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 by: T. Cojk, G. Del Posso, and Soil Survey Staff
 
Remarks: . Date described: January 21, 1983. Field Moisture, 0-185 an moist. 
Worm casts occupy 20 to 50 percent of the pedon. All coarse fragments are pl:'ice.

Vegetation: Before clearing a native tenperate 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 an 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 an 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 mmr; clear wavy boundary.
 

2Abl 79 - 117 cm Black (10YR 2/1) loarfi; 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; common 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 fragments; 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 cn Black (N 2/0) 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; coarse fragments, 15%; most fragments in layer about 10-15 cn thick, 
average for whole horizon less than 5%. 



-------------------- --------------------------------------------------------------------------------------------------------------------------

-------------------- --------------------------------------------------------------------------------------------------------------------------

----- 

ECUADOR 	06
 

LAB .LASSIF: FINE-LOAMY, 	MIXED, ISOMESIC ANDIC HUMITROPEPT 
 PAGE 1 OF 1 PAGES
 

S 83FN-325 -006 
 DATE 09/25/84 	 SAMPLE NO. 83P2065-2070 U. S. DEPARTMENT OF AGRICULTIIRE
 
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-- -4-- -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -14- -15- -16- -17-
 -18- -19- -20

- - TOTAL - - - )(-	 -CLAY- -)(- -S. T--.----- --- . ..SAND--- --- )(-COARSE FRACTIONS(MM)-)(>2MMCLAY SILT SAND FINE C03 FINE COARSE VF F M 
 C VC - - - - WEIGHT - - - - WTSAMPLE HZN DEPTH HORIZON LT .002 .05 LT LT .002 
 .02 .05 .10 .25 .5 1 2 5 20 .1- PCT 0
 
NO. NO. (CM) 	 .002 -.05 -2 .0002 .002 -.02 -.05 -. 10 -.25 -. 50 -1 -2 -5 -20 -75 75 WHOLE
 

<------------ PCT OF <2MM (3A1) ------------- > <- PCT OF <75MM(3B1)-> SOIL
 

***** SEE FOOTNOTE 	REGARDING PSDA BELOW ***** 
832065 is 0- 10 Al 4.7 50.7 44.6 33.2 17.5 15.5 16.1 8.3 3.4 1.3 TR TR 3V 31 3
832066 2S 10- 55 A2 3.8 50.7 45.5 -- 34.0 16.7 15.7 16.4 8.6 3.6 1.2 TR -- 3V 32 38J2067 	 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 40V 70 50

832068 4S 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 42.2 
 35.1 20.1 19.5 13.7 4.8 2.9 1.3 
 1 TR 3V 	 26 It

83207U 	 6S 151-185 2AB3 2.6 50.5 46.9 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 S EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE to


SAMPLE HZN 	 FE AL 
 MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL t

NO. NO. 6AlC 6B3A 6R3A 6C2B 6G7A 6D2A 8D1 8D1 4F1 4F 4A3A 4AlD 4A1H 4D1 4B4 4B1C 41B1C 4132A 1.CI
 

<--------- PCT OF <2MM -> 	 PCT <0.AMM <- - G/CC - - -> CM/CM 
<- - -PCT OF <2MM - -> CM/CM
 

832065 	 1 6.22 0.424 0.8 0.6 
 4.55 3.30 	 0.79 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 6.42 0.87 
0.96 0.025 54.6 15.4 0.26

832068 4 4.21 0.9 0.5 6.56 4.34 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

832070L 	6 4.13 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 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.
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ECUADOR 006 S 83FN-325 -006 DATE 09/25/84 PEDON NO. 83P 1453 NATIONAL SOIL SURVEY LABORATORY
 

-1-------------- -------------- -8-- -9-- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20

(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- C03 AS RES. COND.(- - - -PH1- - -) 
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMtIOS NAF CACL2 H20 

SAMPLE HZN 5B5A 5B5A 5B5A 5BSA BASES CATS OAC + AL OAC <2MM /GM /Cm .OlM 
NO. NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B 5G1 5C3 5C1 6EIG 8E1 81 8CID 8C1F 8ClF 

<------------- MEQ /100 G ----------- > <- --- PCT ---- > 1:2 1:1 

832065 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 
832066 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 
832067 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 

12068 4 5.4 0.9 0.1 0.3 6.7 27.7 0.3 34.4 21.0 7.0 4 19 32 10.9 5.It 6.0 
'32069 5 9.3 1.5 0.2 0.7 11.7 25.6 TR 37.3 24.6 31 48 10.2 5.6 6.3 
b32070 6 12.4 2.1 0.2 1.0 15.7 23.0 TR 38.7 27.3 41 58 9.8 5.2 6.2 

- - - 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 - - - -) RES WEATH 

NO. NO. 6A4A 6C8A 6G1W DI-CI PCT PCT 7A21 7A21 7A21 7A21 7A3 7A3 7B1A 7B1A 
<- PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS -> <---- PCT - - - -> 

832065 1 0.4 0.5 0.6 0.2 314
 
832066 2 0.4 0.5 0.6 0.2 1449 NX 6
 
832067 3 0.3 0.4 0.5 0.3 768
 
832068 4 0.3 0.4 0.5 0.2 1246 NX 6
 
832069 5 0.4 0.3 0.5 0.3 1224
 
832070 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 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
 



--------------------------------------------------------------------------------

-------------------------------------------------------------

-------------------------------------------------------------------------------

ECUADOR 006 S83FN-325-006 
 Page 3 of 4
 

N S S L 

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 -> 

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 26.5 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
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CP83FN128
 

---------------------------------------------------- MINERALOGY ........
 T .

--------------------------- OPTICAL ---------------------------- ) (------------ X-RAY--------- ) (---DTA--) (TOT ANAL) 
-------------------------- SAND/SIT- ---------------------------- ( ----------------------- CLAY ----------------------)

SAMPLE HZN FA RE 
 K20 FE
 
NO. NO. 7BIA 7BIA 7BIA 7BIA 7BIA 7B]A 7BIA 7BIA 7BIA 7BlA 7BIA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 603A 6C7A
 

< ----------------------- CT ------------------------------> <---- RELATIVE ANOUNTS------ > <------- PCT---------- > 

83P2065 1
 
83P2066 2 VFS GA34 OT32 GC22 GS11 NX 6 0.3 2.0
 
83P2067 3
 
83P2068 4 VFS GA37 0T27 GC21 GS15 
 NX 6 0.2 1.9
 
83P2069 5
 
83P2070 6
 

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 I TRACE 
cn 

MINERALOGY BASED ON SAND/SILT: 

MINERALOGY BASED ON CLAY: 

FAMILY PLACEMENT: 

COMMENTS:
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Series: Ecuador No. 4 Date: 6/83
 
Pedon No: S83FN-325-004
 
Taxonomy: Coarse-loamy over cindegy, mixed, isomesi.. Typic Humitropept
 
Latitude: 0028'00m Longitude: 78D42'400
 
Location: Aurora Farm
 
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 (10YR 2/2) loam; weak coarse subangular
 
blocky 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 (10YR 4/3) gravelly coarse sand;
 
single grain; loose; few very fine, fine, and medium roots; many very fkne 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.
 

2C1 63 - 83 cma Pale yellow (2.5Y 7/4) gravelly cc 6e 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 - 3.50 cm Light gray (10YR 7/2) very gravelly coarse sand; single
 
grain loose; very few very fine roots; many very fine and fine interstitial pores;
 
50% 2-60 mm pumice fragments; abrupt wavy boundary.
 

3Abg 150 - 168 cm Very dark grayish brown (10YR 3/2) and dark brown (10YR
 
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. Some 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 (lOYR 4/2) and brown to dark brown 
(10YR 4/3) s__: loam; common fine distinct brown to dark brown (7.5YR 4/4) mottles; 
weak coarse angular blocky structure; friable, slightly sti.cky 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 slighLly plastic; weakly
 
smeary, very moist or wet, ,ery 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. 81P 461 
 SOIL CONSERVATION SERVICE
 
ECUADOR-SMSS 
 PROJECT NO. 53P 83 
 NATIONAL SOIL SURVEY LABORATORY
 

LINCOLN, NEBRASKA 68508
GENERAL METHODS IBA, 2AI, 2B
 

-1-- -2--
 -3-- -4-- -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13-
 -14- -15- -16- -17- -18- -19- -20

- - -TOTAL - - -)(- -CLAY- -)(- -SILT- -)(- ----- SAND------ )(-COARSE FRACTIONS(MM)-)(>2MMCLAY SILT SAND FINE C03 FINE COARSE VF F M 
 Vz - - - - WEIGIIT - - - - WTSAMPLE HZN DEPTH HORIZON LT .002 
.05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 
 .1- PCT 0
NO. NO. (CM) .002 -.05 -2 .0002 .002 -. 02 -.05 -. 10 -.25 -.50 -1 
 -2 -5 -20 -75 75 WHOLE
 
< -------------- PCT OF <2MM (3A1) -------------
 > <- PCT OF <75MM(3B1)-> SOIL 

***** SEE FOOTNOTE REGARDING 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 46 6
832120 2S 24- 45 A2 7.8 27.1 71.1 17.0 10.1 
 13.5 20.7 18.5 11.8 6.6 6 3 11V 66 20
832121 3S 45- 63 2BW 0.6 3.0 96.4 2.4 0.6 3.9 15.5 
 26.0 29.5 21.5 9 10 40V 97 59
832122 4S 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 5S 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 82832124 6S 150-168 3ABG 3.1 53.4 43.5 
 35.0 18.4 17.4 16.4 7.1 2.2 0.14 -- . 26 -832125 7S 168-190 3BW1B 3.6 
 51.4 45.0 34.3 17.1 14.8 17.6 8.1 3.1 1.4 1 1 -- 32 2832126 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
 

D
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRDC N P S EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 
0
 

SAMPLE HZN FE AL 15 WHOLE
MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR 
 BAR SOIL
NO. NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8D1 
 8D1 4F1 4F 4A3A 4A1D 4A1H 4D1 414 1B1C 4B1C 14B2A 4C1
 
< --------- PCT OF <2MM -> 
 PCT <O.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 4.83 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 4 0.17 0.3 0.1 
 2.11 4.00 
 3.6
832123 5 0.14 
 0.3 TR 1.56 4.44 
 4.0
832124 6 1.09 
 0.8 0.2 2.68 2.84 1.09 1.16 0.021 43.6 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
 

CAUTION SHOULD BE USED WITH PSDA DATA WHEP 
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.
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-1-- -2-- -3-- -4-- -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20

(- NHI4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- C03 AS RES. COND.(-  - -PH - - -)
CA MG NA K 
 SUM ITY AL SUM Ntt4- BASES SAT SUM NH4 CAC03 OHMS MMHOS NAF CACL2 H1>O
 

SAMPLE HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL 
 OAC <2MM /CM /CM .O1M
 
NO. NO. 6N2E 602D 6P2B 6Q2B bl15A 6G9A 5A3A 5A8B 5A3B 
 50I 5C3 5C1 6EIG 8E1 81 8CID 8C1F 8CIF
 

< ------------ -- MEQ /100 G ----------- > <- --- PCT > 1:2 1:1 

832119 1 3.3 0.5 0.1 0.1 4.0 27.3 0.2 31.3 15.2 4.2 5 13 26 11.3 5.L1 6.0
832120 2 1.8 0.3 0.1 TR 2.2 18.5 0.3 20.7 9.5 2.5 12 11 23 11.2 5.6 5.9
832121 3 0.4 0.1 0.1 -- 0.6 3.0 0.1 3.6 1.6 0.7 14 17 38 10.4 5.6 6.1 
832122 14 0.6 0.1 0.1 TR 0.8 1.7 TR 2.5 1.9 32 42 10.2 5.3 6.1
832'123 5 0.5 0.1 0.1 TR 0.7 1.3 0.1 2.0 1.4 '.i 12 35 50 9.7 5.3 6.1 
832124 6 2.9 0.6 0.2 0.4 4.1 10.6 0.1 14.7 8.3 1. 2 28 49 10.1 5.7 6.2
 
832125 7 3.5 0.9 0.3 0.4 5.1 9.8 TR 14.9 9.0 34 57 
 10.0 5.7 6.2
 
832126 8 4.1 1.3 0.5 0.6 6.5 10.2 -- 16.7 11.7 39 56 9.6 5.8 6.5
 

- - - SPODIC HORIZON CRITERIA-)- - - ---------- MINERALOGY )--------
(- -NA PYROPHOSPHATE EXTRACTABLE- -) INDEX (- ----------- C--tLY )

C FE AL FE+AL FE+AL AL+C OF (- - - - X-RAY -- -- -- -DTA - -) TOTAL DOM 
SAMPLE IZN (- -DIVIDED BY- -) ACCUM 
 (- --- - - <2U - - - -) RES WEATH 

NO. NO. 6AR4A 6C8A 6G10 DI-Cl PCT PCT 7A21 
 7A21 7A21 7A21 7A3 7A3 7B1A 7BA 
<- PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS -> <---- PCT - - - -> 

832119 1 0.4 0.6 0.6 0.5 726
 
832120 2 0.3 0.5 0.6 0.4 416 NX 6
 
832121 3 -- 0.1 0.3 0.2 
 ', 
832122 4 -- 0.1 0.3 ).1 
832123 5 -- 0.1 0.3 0.1 NX 6
 
832124 6 0.2 0.2 0.4 0.1 237 NX 6 
832125 7 0.2 0.2 0.14 0.1 288 KH 1 NX 6 
832126 8 0.1 0.1 0.1 TR 173 

FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 1 PCT .1-75MM 90. SPODIC HORIZON: 
 INDEX OF ACCUMUL 764
 
ANALYSES: S= ALL ON SIEVED <2MM BASIS 
 V= 75-20MM FROM VOLUME ESTIMATES
 
MINERALOGY: KIND OF MilERAL NX AMORPHOUS KH HALLOYSITE
 

RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT 14ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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N S S L
 

S U P P L E M E N T A L D A T A S H E E T
 

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

BRAY1 MOIST (KOH)
SAMPLE HZN 6S3 4B2b * * * * 8ClgNO. NO. PPM < - - - --- - -PCT OF <2MM - - - - - - - - ->


NO. NO. PPM------------------------------------PCO(M-------------------

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
 

* NEW ZEALAND PROCEDURE 
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CP83FNI28
 

----------------------------------------------------MINERALOGY ------------------------------------------------------ ) 

--------------------------- OPTICAL ---------------------------- ) (------------ X-RAY --------- ) (---DTA--) (TOT ANAL) 

--------- ------ SAND/SILT --------------------------- ) ( ----------------------- CLAY-----------------------
K20 FE

SAMPLE HZN FA RE 

7BIA 7BIA 7BIA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A


NO. NO. 7B1A 7BIA 7BIA 7BIA 7B!A 7BIA 7BIA 7BIA 

> <---- RELATIVE AMOUNTS------ > <------- PCT---------- >< ----------------------- PCT ------------------------------


83P2119 1
 
0.0 1.9


83P2120 2 VFS GA32 OT27 GS24 GC17 NX 6 


83P2121 3
 
83P2122 4
 

NX 6 
 0.3 0.5
83P2123 5 

0.2 2.4
NX 6
83P2124 6 

0.3 3.0
KH 1 NX 6
83P2125 7 


83P2126 8
 

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 

KH = HALLOYSITE 

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:
 



103
 

Series: Ecuador No. 5 Date: 6/83
 
Pedon No: S83FN-325-005
 
Taxonomy: Medial, isohyperthermic Entic Dystrandept
 
Latitude: Longitude:
 
Location: In an Oil Palm Grcve 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 0 C Winter: 240 C
 
Precipitation: 3200 mm Udic moisture regime.
 
Water Table: 2 meters
 
Drainage: Somewhat poorly drained vomeability: Moderately rapid
 
Stoniness: nonstony
 
Land Use: Oil palm plantation and pastur for grazing
 
Erosion or Deposition: none
 
Parent Material: several ash deposits
 
Described by: T. Cook, G. Del Posso, an6 Soil Survey Staff.
 
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 (10YR 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 7 - 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 line interstitial pores; gradual wavy boundary. About 1%
 
fragments of brick and artifacts.
 

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

2Ab 54 - 79 cm Very dark grayish brown (10YR 3/2) and dark yellowish
 
brown (10YR 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.
 

2Cg 100 - 110 cm Variegated gray (5Y 5/1) and olive gray (5Y 5,'2) fine
 
sandy loam; common fine and mcdium distinct and priminent dark yellowish brown and
 
dark brown (10YR 4/4, 5/4, 4/3) and dark gra,,ish brown (2.5Y 4/2' mottles;
 
structureless; friable, non-sticky and non-plastic; moderately sineary, very moist 
or wet; few very fine roots; many very fine int.,,rstltial and common vfy fine 
tubular pores; abrupt irregular boundary. 

3Ab 110 - 142 cm Very dark grayish brown (10YR 3/2) and dark vellowish 
brown (IOYR 3/4) silt loam; structur,21,- s; friable, slightly sticky and slightly
plastic; stron|.'/ cmea y, very mos ar wet; few very fin, roots; many very fine 
interstitial and tubula: pores; ci car w,,y biur.]ary. Very tn xotropic free water 
can be squeezed by hand. 

31wb 142 -- I I cm DIr ' Irayisn brown ( 0YR 4 :3 "t loan; many fine 
d i[t inct :nd prom i,,nt da k yol 1w ish brown (I(YR 4.,4) and brown to dark brown 

VtrYcturr1; st(7.5YR 4/4) mottles; l v11' irib ,, 5;lichtl st L k.' rd ly
pastic; strongly ver mLst f very f in, rser,ts; many vf" tinemeary, ( otwt few 
intrcst ital and t-hul-iru:< ;,rs. V,_. thxtru f ro' i frr w1trw,1 cn: - by 
h[ind. 
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ECUADOR 005
 

LAB CLASSIF: MEDIAL, ISOHYPERTHERMIC ENTIC DYSTRANDEPT 	 PAGE I OF I PAGES
 

S 	83FN-325 -005 
 DATE 09/25/84 	 SAMPLE NO. 83P2151-2158 U. S. DEPARIMENr OF AGRICULTURE
 
PEDON NO. 83P 465 
 SOIL CONSERVATION SERVICE
ECUADOR-LASS 
 PROJECT NO. 83P 83 
 NATIONAL SOIL SURVEY LABORATORY
 

GENERAL METHODS IBlA, 2A1, 2B 	 LINCOLN, NEBRASKA 68508
 

-1---- --------- -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20-


S- - -TOTAL - - -)(- -CLAY- -)(- -SILT- -)(- ----- SAND----- - )(-COARSE FRACTIONS(MM)-)(>Mr.M
CLAY SILT SAND FINE C03 FINE COARSE VF F M C VC - - - - WEIGHT - -	 - - WISAMPLE HEN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 
 .10 .25 .5 1 2 5 20
NO. NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 -. 10 -.25 -.50 	

.1- PCI C

-1 -2 -5 -20 -75 75 WHOLE
 

<- - --------- PCT OF <2MM (3AI) -- ------------ > <- PCT OF <75MM(3b1)-> SOI:
 -


***** SEE FOOTNOTE REGARDING PSDA BELOW ***** 
832151 iS 0- 7 A 4.0 56.6 39.4 	 38.4 18.2 20.3 1v 0.7 0.2 -- TR -- 3V 22 3832152 2S 7- 27 BW1 2.0 53.0 45.0 
 33.6 19.4 23.5 20.7 0.8 --.. 	 ..V 21 -832153 3S 27- 54 BW2 1.7 42.5 
 55.8 	 25.6 16.9 26.0 25.6 3.9 0.3 -- TR -- 3V 32 3
832154 14S 54- 79 2AB 1.2 3r.6 63.2 17.9 17.7 25.6 33.5 4.1 .... .. 38 -
832155 5S 79-100 2BWB 1.1 41.7 57.2 23.4 18.3 23.8 29.3 4.0 0.1 
 -- TR -. .. 33 -832156 6S 100-110 2CG 1.9 44.3 
 53.8 25.1 19.2 22.6 28.6 2.6 .... 	 .. 31 -832157 7S 110-142 3AB 2.2 35.5 62.3 19.4 16.1 24.9 33.6 3.6 0.2 	 .. 
 .. 37 -832158 8S 142-190 3BWB -- 16.2 83.8 	 7.5 8.7 21.3 43.8 14.8 3.6 0.3 TR .. .. 62 --

ORON 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 WHOLESAMPLE HZN 
 FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR C.R SOIL
NO. NO. 6A1C 6133A 6R3A 6C2B 6G7A 6D2A 8D1 8D1 14F1 )IF 4A3A 4A1D 
 4A1H 1D1 41 4131C 4B1C 4B-' 4C1
 
--------	 >
<- PCT OF <2MM 	 PCT <0.4MM <- - O/CC - - -> CM/CM <- - -PCT OF <2MM - -> 7M/CM
 

832151 1 5.71 0.466 
 0.7 0.4 5.90 5.28 	 0.80 0.94t 0.055 61.7 21.1 0.32
832152 2 2.68 0.239 	 0.7 0.5 6.00 6.50 	 0.73 
 0.84 0.048 	 55.7 13.0 0.31
832153 3 2.23 0.200 	 0.9 
 0.5 7.47 8.24 	 0.84 0.95 0.041 58.8 14.0 0.37832154 4 1.78 
 0.9 0.5 8.25 10.17 	 0.85 0.95 0.038 
 53.1 12.2 0.35
832155 5 1.00 
 0.8 0.4 6.82 10.00 	 0.88 0.97 0.033 49.9 
 11.0 0.34
832156 6 0.57 
 0.7 0.3 3.53 5.42 	 1.05 1.09 0.013 32.6 10.3 0.23
832157 7 2.12 	 1.9 
 0.8 9.45 9.50 	 0.77 0.89 0.049 58.5 20.9 0.29832158 8 1.45 
 2.5 0.9 
 0.60 0.85 0.123 	 77.9 19.4 0.35
 

* 	 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 OESCRIPTION
 
FOR FIELD TEXTURE.
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ECUADOR 005 S 83FN-325 -005 DATE 09/25/84 PFDON NO. 83P 465 NATIONAL SOIL SURVEY LABORATORY
 
-1-- -2-- -3-- -4--- -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20

(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- C03 AS RES. COND.(- - - -PH - - -) 
CA MG NA K SUM ITY A. SUM Nri4- BASES SAT SUM NPl4 CACO3 OHMS MMHOS NAF CACL2 H20 

SAMPLE HZN 535A 5B5A 5B5A 5B5A BASES CATS OAC + AL Ob ; <2MM /CM /CM .O1M 
NO, NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B 5G1 5C3 5CI 6EIG 8E1 81 8ClD 8ClF 8CIF 

< ------------ MEQ / 100 G ----------- > <---- PCT - - - -> 1:2 1:1 

832151 1 15.5 1.9 0.2 0.2 17.8 43.4 -- 61.2 23.6 29 75 10.4 5.7 6.0 
832152 2 3.8 1.0 0.2 0.1 a.1 21.6 TR 26.7 12.0 19 142 10.9 5.6 6.1 
832153 3 1. 0.14 0.2 0.1 2.0 26.1 0.2 28.1 12.7 2.2 9 7 16 11.1 5.14 5.8 
832154 14 0.5 0.2 0.2 TR 0.9 23. 0.1 24.7 9.9 1.0 10 LI 9 11.1 5.3 5.6 
832155 5 0.3 0.1 u.2 TR 0.6 17.7 T, 18.3 7.5 3 8 11.0 5.1, 5.6 
832156 6 0.5 0.1 0.1 3.' 0.8 17.7 0.1 18.5 6.7 0.9 11 14 12 10.8 .8 5.8 
832157 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 
832158 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 

---- -- SOI OIZN CIEI-------------------------------------------- ----------------------------- LG ------------------- -.-.- 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 - - - -) RES WEATH 
NO. NO. 6AR4A 6C8A 6G10 DI-Cl PCT PCT 7A21 7A21 7A21 7A21 7A3 7A3 7B1A 7BIA 

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

832151 1 0.3 0.4 0.6 0.2 14
 
832152 2 0.2 0.5 0.6 0.14 514 VC 1 NX 6 
832153 3 0.1 0.4 0.4 0.3 736 
832151414 -- 0.14 0.3 0.3 602 NX 6 
832155 5 -- 0.3 0.3 0.3 373 NX 6 
832156 6 0.1 0.2 0.3 0.2 175 
832157 7 0.1 0.14 0.2 0.2 11146 MI 1 NX 6 
832158 8 0.1 0.3 0.1 

FAMILY CONTROL F"CTION: DEPTH 25-100 PCT CLAY 1 POT .1-75MM 314. SPODIC HORIZON: INDEX OF ACCUMUL 373
 
ANALYSES: S= ALL ON SIEVED <2MM BASIS V= 75-20MM FROM VOLUME ESTIMATES
 
MINERALOGY: KIND OF MINERAL VC VERM-CHLOR NX AMORPHOUS MI MICA
 

RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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N S S L 

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-- ------- >
 

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 32.1 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 0.8 2.0
 

* NEW ZEALAND PROCEDURE 
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-- - - - - - - - - - - - - - - -- - - - - - - - - - M INERALOGY -- -- -- - -- -- - -- -- - -- -- -- - -- -- - -- -- - )
 

--------------------------- OPTICAL ---------------------------- ) ( ------------ X-RAY --------- ) (---DTA--) (TOT ANAL) 
-------------------------- SAND/SILT------------- -------------- ) ( ----------------------- CLAY------------------------

SAMPLE HZN FA RE K20 FE 
NO. NO. 7B1A 7BIA 7BIA 7B1A 7BIA 7BIA 7B1A 7B1A 7BIA 7BIA 7BIA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A 

< ----------------------- PCT ------------------------------ > <---- RELATIVE AMOUNTS------ > <------- PCT---------- > 

83P2151 1 
83P2152 2 VFS GA59 GC17 OT14 GS10 VC 1 NX 6 0.1 1.2 
83P2153 3 
83P2154 4 VFS GA65 OT16 GC14 GS 5 NX 6 0.0 1.1 
83P2155 5 VFS GA58 OT24 GC15 GS 3 NX 6 0.0 1.3 
83P2156 6 
83P2157 7 VFS GA78 OT14 GC 6 GS 2 MI 1 NX 6 0.4 2.2 
83P2158 8 

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 

GC = GLASS COATED GRAIN MI = MICA 

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:
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Series: Ecuador No. 12 Date, 8/82
 
Pedon No: $83FN-325-012
 
Taxonomy: Fine-loamy, mixed, isohyperthermic Typic Argiudoll
 
Latitude: 0*50'00" Longitude: 79o28150"
 
Location: This pedon is located about 90 km south of Santo Domingo near Buena
 
Fe (1 km before this town).
 
Physiography: Fan Terrace.
 
Geomorphic Position: Summit.
 
Slope and Aspect: % plOnar-planar Elevation: 120 m M.S.L
 
Microrelief: smooth.
 
Air Temp. Summer: 23.4 0 C Winter: 24.SC
 
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 Posso, 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 (1%) artifact fragments of broken, brick and
 
stone, tcols.
 
Vlegetation: 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 (10YR 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 (10YR 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; moderately 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
 
boundary.
 

4Btb4 150 - 170 cm Dark reddish brown (5YR 3/4 exterior ped faces) and
 
dark 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 filns in
 
pores.
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ECUADOR 012
 

LAB CLASSIF: FINE-LOAMY, MIXED, ISOHYPERTHERMIC TYPIC ARGIUDOLL PAGE 1 OF 4 PAGES
 

S 83FN-325 -012 
 DATE 09/25/84 SAMPLE NO. 83P2167-2173 
 U. S. DEPARTMENT Or AGRICULTURE
 
PEDON NO. 83P 467 
 SOIL CONSERVATION SERVICE
ECUADOR-SMSS 
 PROJECT NO. 83P 83 
 NATIONAL SOIL SURVEY LABORATORY
 

LINCOLN, N~EBRASKA 68508
GENERAL METHODS 1BIA, 2A1, 2B
 

-1-- -2-- -3-- -4--
 -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -14-
 -15- -16- -17- -18- -19--

- - -TOTAL - - -)(- -CLAY- -)(- -SILT- -)(- ----- SAND------ )(-COARSE FRACTIONS(Mt-.)-)(>2MM
CLAY SILT SAND FINE C03 FINE COARSE VF F M 
 C VC - - - - WEIGHT -SAMPLE HZN DEPTH HORIZON LT .002 .05 LT LT 
- - - WT.002 .02 .05 .1) .25 .5 1 2 5 2(J .1- PC1 0NO. NO. (CM) .002 -.05 
 -2 .0002 .002 -.02 -.05 -.10 -.25 -.50 -1 
 -2 -5 -20 -15 75 WHOLE 

< - PCT OF <2MM (3A1) - - ----------- > <- PCT OF <75MM(3B1)-> SOIL 
* SEE FOOTNOTE REGARDING PSDA BELOW *****
 832167 
 iS 0- 10 Al 7.0 53.5 39.5 
 30.6 22.9 21.0 15.5 2.3 0.7 .. ..-
V 18 -832168 2S 10- 52 
 BW 3.3 40.1 56.6 23.0 .17.1 23.0 30.0 3.3 0.3 
 .. ..-V 341 -832169 3S 
 52- 83 2AB 3.4 48.0 48.6 29.1 
 18.9 23.0 23.9 1.5 0.2 -- TR -- 3V 28 3832170 4S 83-102 3BTB. 13.0 51.8 
 35.2 33.5 18.3 19.3 15.0 0.7 0.1 0.1 
 .. .. 3V 18
832171 5S 102-130 3BT82 27.1 40.2 32.7 25.8 

3

14.4 14.3 17.7 0.7 
 .. .. TR -- 2V832172 6S 130-150 4BTB3 52.3 27.7 20.0 17.9 9.8 9.1 10.1 0.7 

20 2
 
0.1 -- TR .. .. 11 -832173 7S 150-170 4BTB4 65.3 21.5 13.2 14.3 
 7.2 5.4 6.3 1.0 0.3 0.2 TR .. .. 8 --

ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WlRD -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 PI MOIST BAR DRY SOIL MOIST BAR 
 BAR BAR SOIL
NO. NO. 6A1C 6B3A 6R3A 
6C2B 6G7A 6D2A 8D1 8D1 
 4F1 14F 4A3A 4A1D 4A1H 
 4D1 414 4BiC 14B1C 14B2A 'C1
<------- PCT OF <2MM 
 -> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> 
CM/CM
 
832167 1 4.33 0.464 
 3.91 2.89 
 0.91 1.02 0.039 47.1 20.2 
 0.224
832168 2 1.65 0.170 
 5.88 5.52 
 0.78 0.83 0.021 50.It 18.2 0.25
832169 3 1.65 0.156 
 1.5 0.4 5.35 5.09 0.82 
 0.87 0.020 52.4 17.3 0.29
832170 4 0.58 
 1.8 0.2 0.92 1.18 
 0.88 0.94 0.022 52.4 15.3 0.32
832171 5 0.24 
 1.9 0.2 0.34 0.59 1.40 1.51 
0.025 26.8 16.0 0.15
832172 6 0.15 
 2.7 0.3 0.25 0.51 
 1.21 1.49 0.072 38.8 26.6 0.15
832173 7 0.19 
 3.7 0.4 0.24 0.52 
 1.13 1.44 0.084 41.2 34.2 0.11
 
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 FIELD TEXTURE.
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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-- -4-- -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20

(- NH4OAC 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 HO 

SAMPLE HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM /CM /CM .OIM 
NO. NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B 5G1 5C3 5CI 6EIG 8E1 91 8CID 8CIF 8CIF 

<------------ MEQ / 100 G ----------- > < PCT - - - -> 1:1------ 1:2 

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 46 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 -- 15.9 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 9.14 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 )-(--- - -) TOTAL DOM-DTA 
SAMPLE ttZN (- -DIVIDED BY- -) ACCUM (- ---- <2U - --- -<2U -- ) RES WEATH 

NO. NO. 6A4A 6C8A 6G10 DI-Cl PCT PCT 7A21 7A21 7A21 7A21 7A 7A3 7B1A 7B1A 
<- 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 CL I 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 MI MICA NX AMORPHOUS KH HALLOYSITE FD FELDSPAR CL CHLORITE
 

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



-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

------------------------------------------------------------------------------

ECUADOR 012 S83FN-325-012 
 Page 3 of 4
 

N S S L 

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---------

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
 

* NEW ZEALAND PROCEDURE 
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-- - - - - - - - - - - - -- - - - -- - - - MIN ERA LOG Y-- - - - - - - - - - - - - - - - - - - - - - - - - - -) (- - 
--------------------------- OPTICAL ---------------------------- ) ------------ X-RAY--------- ) (--- DTA--) (TOT ANAL)-------------------------- SAND/SILT --------------------------- ----------------------- CLAY -----------------------SAMPLE HZN FA RE 
 K20 FE
NO. NO. 7B1A 7BIA 7BIA 7BIA 7BIA 7BlA 7BIA 7BIA 7BIA 7BIA 7BIA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 
 7A3 6Q3A 6C7A 

< -----------------------PCT ------------------------------> <---- RELATIVE AMOUNTS------ > <------- PCT---------- > 

83P2167 1
 
83P2168 2 VFS OT62 GA25 GC 7 GS 6 
 MI 1 NX 6 
 0.3 2.f 
83P2169 3 
83P2170 4 KH 1 FD 1 NX 6 KH16 0.5 3.9
 
83P2171 5
 
83P2172 6 
 KH 3 MI 1 CL i FD 1 NX 6 KH59 0.3 4.4
 
83P2173 7
 

ANALYSES: S=ALL ON SIEVED < 2mm BASIS 

MINERALOGY: FA = FRACTION ANALYZED RE - RESISTANT 

KIND OF MINERAL: GA = GLASS AGGREGATES GS = GLASS MI = MICA OT = OTHER NX = NON-CRtSTAL.INE GC - GLASS COhTED GRAIN 

FD = FELDSPAR KH = HALLOYSITE CL = CHLORITZ LA 

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

MINERALOGY BASED ON SAND/SILT:
 

MINERALOGY BASED ON CLAY: 

FAMILY PLACEMENT: 

COMMENTS:
 



Serie3: Ecuador !,b. 13 1 5 Date: 8/82 
Pedon No: S83FN-3;: 5-013 
Taxoncmy: Fine, ,m: ,I i ehyperthermic Pachic Paleustoll 
Latitude: Lni i tudt: : 
Location: This pdori is Icratcd 20 km west of Quevedo about 6 km frown El 
Empa Ilne.
 
Physiography: Fan Terrace
 
Gemiorphic Position: Sunanit
 
Slope and Aspect: 1% planar-planar Elevation: 100 m M.S.L 
Microrelief: surimit 
Air Tenp. Sunrmet: 23C Winter: 25C (Est from nearby stations.)
Precipitation: 2000 vnn U.ric moisturc r(q.me. 
Water TabLeL._: > 10 m 
Drainage. Mederal-ely wcA 1 drained 'arneability: Moderately slow 
Stoniness: nonstony
 
Land Use: Fbrest, ungrazed
 
Erosion or Deposition: none
 
Parent Material: multiple recent ash dexosits over a very old ash deposit with
 
a strongly developed argillic horizon.
 
Describe1d by: T. Cook, G. Del Posso, and Soil Survey Staff.
 
ReTarks: Date described: January 28, 1983. Field Moisture, 0-165 cn moist.
 
Alvout 1% broken brick ani sLton.:: arctLfacLs Lrcxn 0 to 77 cm.
 
Veq ton: native t-ropic_,a orest: of quaua, cocoa, coffee, and other broad
 
leaf trees.
 

Al 0 - 30 cm Black (lOYR 2/1, moist) loam; moderate medium and 
coarse subangular bloky structure; very friable, non-sticky and non-plastic; 

very o:istweakly smeary, m or wet; camiron medium and coarse roots; very fine, 
ccmnon fine, and tmi-duia tubular poLes; gradual wavy boundary. 

Bw 30 - 55 cm Dark brown (7.5YR 3/2, moist) and very dark brown
 
(10YR 2/2, moist) silt lcumn: mcdterate fine and medium subangular blocky 
structure; very friable, slightly sticky and slightly plastic; weakly smeary, 
very moist or wet; few mdium and ca-rse roots; many very fine, fine, and 
medium, and few coarse tubular Lxores; diffuse wavy boundary. 

2Btbl 55 - 77 an Very dark brown (1OYR 2/2, moist) silty clay: loam,
 
strong medium and coarse subangulc'r blocky structure; friable, slightly sticky

and slightly plastic; few fine and mtediu 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 cm 
 Dark brown (7.51R 3/4, mist) clay; moderate coarse
 
prismatic structure parting to moderate coarse angular blocky; firm, sticky and
 
plastic few fine and medium roots; ccinmon 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.
 

2Btb3 107 - 165 cm Variegated dark yellowish broxn (10YR 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; common
 
very fine and fine tubular pores; many thin continuous stress oriented coats on
 
piods; many thin clay films on peds. 
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ECUADOR 013
 

LAB CLASSIF: FINE, MIXED, ISOHYPERTHERMIC PACHIC PALEUSTOLL PAGE 1 OF 4 PAGES
 

S 83FN-325 -013 
 DATE 09/25/84 SAMPLE NO. 83P2181-2185 U. S. DEPARTMENT OF AGRICULTURE
PEDON NO. 83P 469 
 SOIL CONSERVATION SERVICE

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

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

-1--------------------
 ----------------10-
 -11- -12- -13- -14- -15- -16- -17- -18- -19- -20

- - -TOTAL - - -)(- -CLAY- -)(- -SILT- -)(------ SAND------
 )(-COARSE FRACTIOS(Mr.)-)(>2MM
CLAY SILT SAND FINE 
 C03 FINE COARSE VF 
 F M C VC - - - - WEIGHT - - - - WTSAMPLE HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 

NO. 

.5 1 2 5 20 .1- PC] 0
NO. (CM) .002 -.05 -2 .0002 .002 
-.02 -.05 -. 10 -.25 -.50 -1 -2 -5 -20 -75 75 WHOLE 
<- PCT OF <2MM (3AI) ------------- > <- POT OF <75MM(3BI)-> SOIL 

***** SEE FOOTNOTE REGARDING PSDA BELOW ***** 
832181 1s 0- 30 Al 10.0 59.5 30.5 
 37.1 22.1; 20.8 8.5 0.6 0.6 -- TR -- 3V 12 3
832132 2S 30- 55 BW 13.1 
 56.2 30.7 36.0 
 20.2 19.1 10.9 0.5 0.2 -- 2V 13 2832183 3S 55- 77 2BTBI 36.5 43.5 20.0 
 28.4 15.1 11.5 
 7.6 0.5 0.3 0.1 TR -- 2V 10 2832184 4S 77-107 28312 70.0 19.7 10.3 13.0 6.7 4.2 3.7 1.4 
 0.7 0.3 TR .. .. 6 -832185 5S 107-165 2BTB3 84.8 11.8 3.4 
 6.8 5.0 2.0 1.2 0.2 -- -- TR .. .. 1 -
------.........---------------------------------------------------------------------------------------


ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BUIK DENSITY -) COLE (- - -WATER CONTENT - -) WRDG N P S EXTRACTABLE 15 - LIMIIS - FIELL 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
SAMPLE HZN 
 FE AL MN CEC BAR LL PI .1o!S1 BAR DRY SOIL MOIST 
 BAR BAR BAR SOIL
NO. NO. 6A1C 6B3A 6R3A 
6C28 6G7A 6D2A 8D1 8D1 14F1 4F ljA3A 4AlD 4A1H 
 4D1 414 1B1C 1B1C 1B2A lt(l < ------- PCT OF <2MM -> PCT <0. 4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM O 
832181 1 3.36 0.344 2.0 0.4 3.01 2.06 
 3.82 0.94 0.046 
 50.5 20.6 0.241
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 0.12
 
* 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 CLASSIF!CATION AND ASSESSMENT OF MINERALOGY. 
REFER TO PEDON DESCRIPTION
 
FOR FILED TEXTURE.
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ECUADOR 013 S 83FN-325 -013 DATE 09/25/84 PEDON NO. 83P 469 NATIONAL SOIL SURVEY LABORATORY
 

-1-- -2-- -3-- -4-- -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20

(- NH4OAC 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 CAC03 OHMS MMHOS NAF CACL2 H20 

SAMPLE HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL 
 OAC <2MM /CM /CM .O1M
 
NO. NO. 6N2E 602D 6P2B 6Q2B 
 6H5A 6G9A 5A3A 5ABB 5A3B 5G1 5C3 5C1 6E1G 8El 81 8C1D 8CIF 8CF
 

< -------------- MEQ / 100 G ----------- > <- ---- PCT ---- > 1:2 1:1
 

832181 1 19.3 2.1 0.2 1.6 23.2 18.8 -- 42.0 30.1 55 77 9.5 5.9 6.3 
832182 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 
832183 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
 
832184 4 6.4 2.4 0.4 0.3 9.5 10.2 -- 19.7 14.4 48 66 9.3 5.6 6.1 
832185 5 7.6 2.6 0.4 0.4 11.0 7.3 -- 18.3 14.8 60 74 9.6 6.3 6.7 

- - - 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. 6A4A 6C8A 6G10 DI-CI PCT PCT 
 7A21 7A21 7A21 7A21 7A3 7A3 7B1A 7B1A 
<- PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS -- - PCT - - - -> 

832181 1 0.2 0.2 0.2 TR 1110 
832182 2 -- 0.1 TR -- KH 1 FD 1 NX 6 KH17
 
832183 3 0.1 0.1 0.1 -- KH 2 FD 1 CR 1 NX 6 KH44
 
832184 4 -- TR KH 3 CR 2 NX 6 KH67 
832185 5 -- TR 

FAMILY CONTROL SECTION: UEPTH 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 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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N S S L 

SUPPLEMENTAL DATA SHEET 

EXT 15 

P 

P (- -ACID OXALATE- -) EXTR pHBAR RETENT AL 
 SI FE 
 AL KC1
BRAY1 MOIST 

SAMPLE HZN (KOH)
6S3 4B2b * * * * 8Clg
NO. NO. PPM < 
 PCT OF <2MM 
 ->
 

832181 1 

832182 2 

28.4 74 0.6 0.5 1.1 0.523.6 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
 

* NEW ZEALAND PROCEDURE
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---------------------------------------------------- MINERALOGY-- -----------------------------------------------------

--------------------------- OPTICAL ) ( ------------ ) --- DTA--) (TOT ANAL)----------------------------- X-RAY--------
-------------------------- SAND/SILT--------------------------- ) ( CLAY--- 0--- F 

SAMPLE HZN FA RE 
7BA 7BA 7BA 7BIA 7BIA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
 

NO. NO. 7BlA 7BA 7BA 7BlA 7BA 7BIA 

> < ---- RELATIVE AMOUNTS------ > <------- PCT---------- >PCT-- ------------------------------
< -----------------------


83P2181 1 KH17 0.2 4.2
 
KH 1 FD 1 NX N K1I7 0.3 4.9


83P2182 2 VFS OT65 GA26 GC 5 GS 4 

KH 2 FD CR 1 NX 6 KH44 0.3 4.9
 

83P2183 3 

KH 3 CR 2 NX 6 KH67 0.2 5.0
 

83P2184 4 

83P2185 5
 

ANALYSES: S=ALL ON SIEVED < 2mm BASIS 

MINERALOGY: FA = FRACTION ANALYZED RE = RESISTANT 

GS = GLASS OT = OTHER KH = HALLOYSITE NX - NON-CRYSTA.LINEGA = GLASS AGGREGATES 

GC = GLASS COATED GRAIN CR - CRISTOBALITE " 

RELATIVE AMOUNT: 6 INDETERMINATE 5 DOMINANT 

KIND OF MINERAL: FD = FELDSPAR 

4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
 

MINERALOGY BASED ON SAND/SILT:
 

MINERALOGY BASED ON CLAY:
 

FAMILY PLACEMENT:
 

COMMENTS:
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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.
 



S'aries: miador No. 2 122 Date: 6/83Pedon No: S831N-325-002 
Taxonomy: kshy, iscaesic Mollic Vitrandept

Latitude: 200712011 Longitude: 78043,5011
 
Location: About 5-6 km south of Palmira.
 
Physiography: In uplands in e-lian dunes
 
Geamorphic Position: a
On slope

Slope and Aspect: 13% W planar-convex Elevation: 
 3200 m M.S.L 
Microrelief: undulating
 
Air TOp. Sunmer: Winter:
 
Precipitation: 
500 mm Ustic moisture recime. 
Water Table: > 10 m
 
Drainage: Well drained Permeability: Moderately rapid

Stoniness: nonstony
 
Land Use: Grassland or grazing land
 
Erosion or Deposition: severe wind erosion
 
Parent Material: ash over unrelated tuff breccia
 
Described by: 
 T. Cook, 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 cm Dark yellowish brown (10YR 4/4, rubbed dry), loamy finesand; Llack (10YR 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
- an Very dark brown (10YR 2/2, moist); loamy fine sand,
structureless; very friable, non-sticky and non-plastic; few 
very fine roots; fewvery fine tubular and many very fine interstital pores; gradual smooth boundary. 

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

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

3R 120 - 126 cm unweathered bedrock, tuff breccia. 
There is a thin (0-3
an) discontinuous dark gray (10YR 4/1, moist) layer just above the hard rock. 
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LAB CLASSIF: ASHY, ISOMESIC MOLLIC VITRANDEF'r
 

S 83FN-325 -002 DATE 09/25/84 SAMPLE NO. 83P2191-2195 U. S. DEPARTMENT OF AGRICULTURE
 
PEDON NO. 83P 471 SOIL CONSERVATION SERVICE
 

ECUADOR-SMSS PROJECT NO. 83P 83 NATIONAL SOIL SURVEY LABORATORY
 
LINCOLN, NEBRASKA 68508
 

GENERAL METHODS lBlA, 2AI, 2B
 

-1-- -2-- -3-- -4-- -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20

- - -TOrAL - - -)(- -CLAY- -)(- -SILT- -)(------ SAND------ )(-COARSE FRACTIONS(MM)-)(>2IM 
CLAY SILT SAND FINE C03 FINE COARSE VF F M C VC - - - - WEIGIIT - - - - WT 

SAMPLE HZN DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- PCI 0 
NO. NO. (CM) 	 .002 -.05 -2 .0002 .002 -.02 -.05 -. 10 -.25 -.50 -1 -2 -5 -20 -75 75 WHOLE 

<- PCT OF <2MM (3A1) ------------- > <- PCT OF <75MM(3B1)-> SOIL 

***** SEE FOOTNOTE REGARDING PSDA BELO4 ***** 
832191 iS 0- 53 Al 0.9 30.1 69.0 8.3 21.8 144.7 22.6 1.6 0.1 .. .. 24 -
832192 2S 53- 90 A2 1.0 27.7 71.3 5.9 21.8 51.3 17.7 1.9 0.4 -- TR .. .. 20 -

832193 3S 90-110 A3 0.9 29.4 69.7 8.6 20.8 .414719.2 3.1 1.5 1.2 1 TR 2V 27 3 
832194 4S 110-120 2C 1.2 31.1$ 67.4 9.7 21.7 42.1 16.7 3.0 2.9 2.7 3 5 43V 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 PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL 
NO. NO. 6AlC 6B3A 6R3A 5C2B 6G7A 6D2A 8D1 8D1 I4F1 4F 4A3A 4AlD 4A1H 4D1 4B4 4B1C 4BlC 41B2A I;C1 

<- 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 4.56 1.40 1.40 -- 18.8 4.1 0.21 
832192 2 0.37 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 1.41 1.43 0.005 23.8 5.3 0.26 
832194 4 0.27 0.6 0.1 7.75 4.75 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.
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ECUADOR 002 S 83FN-325 -002 DATE 09/25/84 PEDON NO. 83P 471 4 PAGES
NATIONAL SOIL SURVEY LABORATORY
-1-- -2- -3 511 161 17 1 1 11
- l ll 
 9-- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20

(- NH4OAC EXTRACTABLEBASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- C03 AS RES. COND(- - - - P - - -CA MG NA K SUM ITY AL SUM Nt14- BASES SAT SUM NH4 CACO3 OHMS MMHOS NAF CACI2 H20SAMPLE HZN 5B5A 5B5A 5B5A 5BSA BASES CATS 
 OAC + AL OAC <2MM /CM /CM .OlMNO. NO. 6N2E 602D 6P2B 6Q2B 6HSA 6G9A 
5A3A 5A8B 5A3B 501 5C3 5C1 6E1G 8E1 81 8ClD 8C1F 81F 
< - -MEQ / 100 G - ---------- > <- ---- PCT --- > 1:2 1:1 

832191 1 4.6 1.9 0.2 0.3 7.0 1.0 -- 8.0 5.7 87 100 -- 9.8 7.0 1.1
832192 2 4.9 2.5 0.3 0.8 
 8.5 .. .. 8.5 6.7 100 100 -- 9.8 7.4 7.8
832193 3 6.1 3.3 0.4 1.0 10.8 .. .. 10.8 8.3 100 100 -- 10.0 7.6 8.2832194 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
 
832195 5
 

- - - - - - - - -MINERALOGY - )
-( CLAY - - - - - - -) 
SAMPLE HZN - - - X-RAY - - - )- -DTA - -) TOTAL DOM( ---- <2U ---- ) RES WEATHNO. NO. 
 7A21 7A21 7A21 7A21 
 7A3 7A3 7B1A 7B1A 

<- RELATIVE AMOUNTS -> <---- PCT - - - -> 

832191 1
 
832192 2 
 NX 6

832193 3 
 NX 6
 
832194 4 
 NX 6
832195 5 
 N
 

FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 
 1 PCT .1-75MM 23
 
ANALYSES: S= ALL ON SIEVED <2MM BASIS 
 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
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S U P P L E M E N T A L D A T A S H E E T
 

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-- ------- > 

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 
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MINERALOGY--. .
OPTICAL --------------------------- ) (------------ X-RAY --------- ) (---DTA--) (TOT ANAL) 

SAMPLE HZN -- -FA - RE -------------------NO. NO. 7BIA 7BIA SAND/SILT-- --------------------------- ----------------------7B1A 7BIA 7BIA 7BIA 7BIA 7BIA C------------------------CLAY7BIA 7BIA 7BIA 7A2I 7A2I 7A2I K20
7A21 7A2I 7A3 7A3 6Q3A 6C7A
FE
 
< -----------------------PCT 
 > < ---- RELATIVE AMOUNTS------ > 
 <------- PCT---------- >
 

83P2191 1
 
83P2192 
 2 VFS GA68 OTI7 GC14 GS 1 

83P2193 3 VFS GA64 GC18 OT17 

NX 6 0.5 1.2
GS 1 
 NX 6
83P2194 0.5 0.5
4 VFS GA63 OT18 GC17 GS 2 
 NX 6

83P2195 5 0.4 0.7 

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
 

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. 3 127 Date: 6/83 
Pedon No: S83EN-325-003 
Taxonony: Coarse-loamy, mixed, isaresic Typic Humitropept 
Latitude: 102510011 Longitude: 7803711511
 
Location: About 7 km south of Mocha. Urbina-Paramo area 
Physiography: in uplands 
Gecamorphic Position: On a slope
 
Slope and Aspect: 10% W convex-convex Elevation: 3400 m M.S.L
 
Microrelief: hummucky
 
Air Tenp. Summner: 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. Cook, G. Del Posso, and Soil Survey Staff.
 
Remarks: Date described: January 29, 1983. Field Moisture, 0 to 175 an 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 cn - decomposed material; weak medium to coarse subangular
blocky structure; loose; clear smooth bolundary. This layer varies in thickness 
from 5 to 35 cm within a horizontal distance of 10 to 100 an. 

Al 0 - 15 an Very dark brown (10YR 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. 

A2 15 - 54 an Black (1OYR 2/1) loam; common fine faint dark brown (10YR
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; common very fine, fine, and medium roots; canmon very fine and fine tubular
 
pores; gradual smooth boundary. 

A3 54 - 98 an Black (10YR 2/1) sandy loam; comon fine faint very dark 
grayish brown (10YR 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 conmon very fine interstitial pores; diffuse smooth boundary.
 

A4 98 - 137 cm Black (!OYR 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 
cam-on very fine interstitial pores; gradual smooth boundary.
 

2Ab 137 - 175 cm Black (N 2/0) loam; massive; friable, slightly sticky and
 
sli-;htly plastic; weakly neary, very moist or wet; many thin continuous organic
 
coats in pores; few very fine, fine, and medium roots; common very fine, fine, and
 
medium tubular and few very fine interstitial pores.
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ECUADOR 003
 

LAB CLASSIF: COARSE-LOAMY, MIXED, ISOMESIC TYPIC HUMITROPEPT 
 PAGE 1 OF 14 PAGES
 

S 83FN-325 -003 
 DATE 09/25/84 SAMPLE NO. 83P2200-2204 U. S. DEPARTMENT OF 
AGRICULTURE
 
PEDON NO. 83P 173 
 SOIL CONSERVATION SERVICE
ECUADOR-SMSS 
 PROJECT NO. 83P 83 
 NATIONAL SOIL SURVEY LABORATORY
 

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

-1-- -2-- -3-- ----
 -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -1-- -15-
 -16- -17- -18- -19- - -


S- - -TOTAL - - -)(- -CLAY- -)(- -SILT--------
CLAY 

SAND------ )(-COARSE FRAC IONSM)-)(>2t1.ISILT SAND FINE C03
SAMPLE HZN DEPTH HORIZON LT .002 FINE COARSE VF F M C VC - -NO. NO. (CM) .05 LT LT .002 .02 - - WEiGHT - - - .002 -.05 -2 .0002 .05 .10 .25 .5 1 11T.002 -.02 -.05 -.10 -.25 2 5 20 .1- PCI 0
-. 50 -1 -2 -5 -20 -15 15 WHOL.E 

<------------ . PCT OF <2MM (3AI) - - ----------- > <- PCT OF <75MM1(31)-> SOIL 
* SEE FOOTNOTE REGARDING PSDA BELOW ****
 
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 TR832201 2S 15- 54 A-
 1.5 31.7 60.8 
 15.6 22.1 26.8 25.3 6.0 2.1 0.6 TR .. .. 34 -832202 3S 514- 98 A3 
 1.3 33.3 65.4 17.1 
 16.2 214.1 28.1 9.3 3.1 0.8 TR TR -- li1 TR832203 14S 98-137 At4 
 0.8 30.0 69.2 
 16.2 13.8 21.5 26.8 14.7 
 5.5 0.7 TR -- 1148 T11832204 5S 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 EYTR TOTAL (- - DITHI-CIT - -)(RATIO/CLAY)(ATIERBERG )(- BULK DENSITY -) COLE (- - -WArEM' CONIENT - -) WRDC N P S EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WtOLFSAMPLE ttZN 
 rE AL MN CEC BAR LL P: MOIST BAR DRY SOIL MOIST 
 BAR BAR 3AR SOIL r.
NO. NO. 6A1C 6B3A 6R3A 6C2B 6G7A 6D2A 8DI 
 8DI OFI hF 14A3A 4A1D 4AIH 4DI 14B4 14BIC 14BIC 4 B2?1, C1 ¢<--------- PCT OF <2M- - - > PCT <0. 1MM <- - 0/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM4/CM 
832200 1 7.83 0.1478 0.5 0.3 13.23 15.69 
 0.79 0.98 0.0714 66.9 20.1 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 0.33
832202 3 1.64 .6 0.2 4.62 4.08 
 1.25 1.31 0.016 27.8 5.3 0.28832203 14 1.23 0.5 0.2 7.00 5.88 
 1.21 1.32 0.013 25.2 '1.7 0.26832204 5 3.54 
 1.1 0.3 9.78 6.72 
 1.03 1.13 0.031 44.8 12.1 0.34
 
* CAUTION SHOULD BE USED WITH PSDA DATA WHEN USED FOR MAKING ENGINEERING INTEPPFRTATIONS 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.
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ECUADOR 003 S 83FN-325 -003 DATE 09/25/84 PEDON NO. 83P 473 NATIONAL SOIL SURVEY LABORATORY
 

-1-- -2-- -3-- -4-- -5--
 -6-- -7-- -8-- -9-- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20

(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- C03 AS RES. COND.(- - - -PiI - - -)

CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM Nl14 CACO3 OHMS MMIIOS NAF CACL2 1120
 

SAMPLE HZN 5B5A 5B5A 5B5A 5B5A BASES CATS OAC + AL OAC <2MM /CM /CM .01M
 
NO. NO. 6N2E 602D 6P2B 6Q2B 
 6H5A 6G9A 5A3A 5A8B 5A3B 5G1 5C3 5C1 6E1G 8E1 81 8C1D -8C1F 8CIF
 

< -------------- MEQ / 100 C > PCT- >
------------ <-- -  1:2 1:1
 

832200 1 4.2 2.3 0.3 0.2 7.0 23.4 0.7 30. 17.2 7.7 9 23 41 9.8 4.8 5.4
 
832201 2 2.1 1.6 0.3 0.1 4.1 12.8 0.3 16.9 8.9 4.4 7 24 '6 10.2 5.3 6.0
 
832202 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
 
832203 4 1.6 1.7 0.2 TR 3.5 7.2 0.1 10.7 5.6 3.6 3 33 62 10.1 5.7 6.2
 
832204 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 
SAMPLE HZN (- -DIVIDED BY- -) ACCUM - ---- <2U - - - - RES WEATH 

NO. NO. 6A4A 6C8A 6G10 DI-CI PCT PCT 7A21 7A21 7A21 7A21 7A3 7A3 7B1A 7B1A 
<- PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS -> <- --- PCT - - - -> 

832200 1 0.4 0.3 0.9 0.5 446 
832201 2 0.3 0.2 0.5 0.3 630 NX 6 
832202 3 0.2 0.2 0.5 0.3 530 NX 6
 
832203 4 0.1 0.1 0.3 0.3 402
 
832204 5 0.3 0.3 0.4 0.3 1064 VR 1 NX6 -


FAMILY CONTROL SECTION: 
 DEPtH 25-100 PCT CLAY 1 PCT .1-75MM 39. SPODIC HORIZON: iNDEX OF ACCUMUL 123
 
ANALYSES: 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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CP83FNI28 

---------------------------------------------------- MINERALOGY ------------------------------------------------------ ) 
--------------------------- OPTICAL ---------------------------- ) (------------ X-RAY --------- (---DTA--) (TOT ANAL) 
-------------------------- SAND/SILT --------------------------- ) ( ----------------------- CLAY -----------------------

SAMPLE HZN FA RE K20 FE 
NO. NO. 7B1A 7BIA 7BIA 7BIA 7BIA 7BIA 7BIA 7BIA 7BIA 7BIA 7BIA 7A2I 7A21 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A 

< ----------------------- PCT ------------------------------- > <---- RELATIVE AMOUNTS------ > -------< PCT---------- > 

83P2200 1 
83P2201 2 VFS GA59 GC19 OT14 GS 8 NX 6 0.4 2.5 
83P2202 3 NX 6 0.2 1.7 
83P2203 4 
83P2204 5 VR 1 NX 6 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 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
 

MINERALOGY BPSED ON SAND/SILT:
 

MINERALOGY BASED ON CLAY:
 

FAMILY PLACEMENT:
 

COMMENTS:
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Series: Ecuador No. 7 
 Date: 6/83

Pedon No: S83FN-325-007
 
Taxonomy: Ashy over loamy, mixed, isothermic Typic Ustifluvent
 
Latitude: 0*05'25" Longitude: 78o251000
 
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 Table: > 10 m
 
Drainage: well drained 
 Permeability: moderate
 
Stoniness: nonstony

Land Use: Idle 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 cm
appears to be distrubed by artificial digging or scraping, therefore did not
 
seperate a thin surface horizon.
 
Vegetation: Planted eucalyptus grove, chilca, 
herbs and kikuyu grass.
 

A 0 - 35 cm Very dark grayish brown 
 (10YR 3/2) loamy sand, light
brownish gray (l0YR 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 (10YR 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. Included 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 cm
- 107 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 cm Very dark grayish brown (10YR 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 fine 
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 (10YR
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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LAB CLASSIF: ASHY OVER LOAMY, MIXED, ISOTHERMIC TYPIC USTIFLUVENT
 

S 83FN-325 -007 	 DATE 
 09/25/84 	 SAMPLE NO. 83P2077-2083 U. S. DEPARTMENT OF AGRICULTURE
 
PEDON NO. 83P 455 SOIL CONSERVATION SERVICE


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

LINCOLN, NEBRASKA 68508
GENERAL METHODS 1B1A, 2A1, 28
 

-1-- -2-- -3-- -4-- -5-- -6-- -7-- -8-- -9--
 -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20-


S- - -TOTAL - - -)(- -CLAY- -)(- -SILT- -)(- ---- -SAND ------ )(-COARSE FRACTIONS(MM)-)(>MM

CLAY SILT SAND FINE C03 FINE COARSE VF F M C VC 
 - - - - WEIGHT - - - - WTSAMPLE HZN 	 DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1-
 PCT 0
NO. NO. (CM) 	 .002 -.05 -2 .0002 .002 -.02 -.05 -. 10 -.25 -.50 -1 
 -2 -5 -20 -75 75 WHOLE
 
<------------
 PCT OF <2MM 	 (3A1) - > <- PCT OF <75MM(3B1)-> SOIL
 

* SEE FOOTNOTE REGARDING PSDA BELOW *****
 
832077 1S 0- 35 A 
 2.4 25.2 72.4 	 13.4 11.8 11.9 20.3 24.1 12.8 3.3 2 1 19V 69 22
832078 2S 	 35- 67 AC 2.4 24.7 72.9 13.7 11.0 10.5 19.5 23.9 14.3 4.7 3 
 1 19V 	 71 23

832079 3S 	 67- 90 2Cl 2.7 25.8 71.5 18.9 6.9 
 5.4 20.2 23.5 15.6 6.8 3 1 29V 77 33

832080 4S 	 90-107 3C2 7.6 36.7 
 55.7 	 20.4 16.3 16.1 21.1 12.0 4.9 1.6 1 TR -- 40 1832081 5S 107-143 3AB 11.3 35.7 53.0 	 20.2 
 15.5 15.3 21.5 12.6 2.9 0.7 TR TR -- 38 TR
832082 6S 143-185 3ACB 5.0 25.9 69.1 13.6 12.3 12.7 24.3 22.0 7.9 2.2 1 .. .. 57 1

832083 7S 185-205 4C 
 3.1 23.5 73.4 	 9.8 13.7 16.2 21.3 15.4 12.3 8.2 5 TR -- 59 5 

ORGN TOTAL EXTR TOTAL I- - DITH-CIT - -)(RATI.O/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 t 
SAMPLE HZN FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL L44NO. NO. 6AlC 6B3A 6R3A 6C2B 6G7A 6D2A 8D1 8D1 
 4F1 4F 4A3A 4A1D 4A1H 4D1 414 14B1C 14B1C 14B2A 4C1
 

<-- PCT OF <2MM -> 	 PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
 

832077 1 0.61 0.044 
 0.3 TR 2.00 1.67 	 1.24 1.25 0.002 19.5 4.0 0.17

832078 2 0.49 0.044 
 0.3 TR 1.83 1.46 	 1.23 1.26 0.007 18.4 3.5 0.16
832079 3 0.15 0.004 	 0.2 TR 
 1.19 1.00 	 1.14 1.27 0.030 28.5 2.7 0.24

832080 4 0.45 
 0.5 TR 0.97 0.82 	 1.28 1.38 0.025 27.5 6.2 0.27
832081 5 0.66 	 0.5 
 0.1 0.88 0.68 	 1.38 1.43 0.012 19.3 7.7 0.16
832082 6 0.20 
 0.4 TR 1.00 0.94 	 1.57 1.66 0.019 17.4 4.7 0.20
832083 7 0.20 
 0.4 TR 1.87 2.10 	 1.42 1.51 0.020 20.1 6.5 0.19
 
* 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
 
FIELD TEXTURE.
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ECUADOR 007 S 83FN-325 -007 DATE 09/25/84i PEDON NO. 83P PAGE 2 OF 14 PAGES455 NATIONAL SOIL SURVEY LABORAIORY
 
-1------------------------
 -- ------------- -10- -11-
 -12- -13- -111- -15- -16- -17- -18- -19- -20

(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC -  -) AL -BASE SAT- G03 AS RES. COND.(- - - -PH1- - -)CA MG NA K SUM ITY AL SUM NWlt- BASES SAT SUM Nt4t1 CAC03 OHMS MMHOS NAF CACI2 HOSAMPLE HZN 5B5A 515A 5B5A 5B5A BASES CATS OAC 
 + AL OAC <2MM /CM /CM .1M
NO. NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 
 5A3B 5G1 5C3 5CI 6E1G 8E1 81 8C1D 8C1F 8C1F
 
< - - MEQ /100 G - ---------- > <---- PC ---- > 1:2 1:1
 

832077 1 7.6 0.3 0.1 0.3 8.3 1.6 TR 9.9 4.8 81; 100 -- 9.6 7.6 1.7832078 2 3.9 0.6 TR 0.3 14.8 2.2 -- 7.0 14.14 69 100 -- 9.4 7.0 1.3 
832079 3 2.4 0.7 0.1 0.2 3.14 1.2 -- 4.6 3.2 74 100 -- 8.1 6.8 f. 8 
832080 14 5.8 1.3 0.2 0.2 7.5 1.7 -- 9.2 7.1 82 100 -- 8.8 6.9 1.6
832081 5 7.8 1.7 0.9 0.2 10.6 2.0 TR 12.6 9.9 84 100 -- 9.1 7.3 8.1832082 6 3.4 
 0.9 0.8 0.2 5.3 0.5 -- 5.8 5.0 91 100 -- 8.6 7.4 8.5832083 7 3.8 1.2 0.8 0.2 6.0 1.3 -- 7.3 5.8 82 100 -- 8.1 7.8 8.4 

- - -SPODIC HORIZON CRITERIA ------- ) ----- - MINERALOGY-.........
 
- -NA PYROPHOSPHATE EXTRACTABLE- -) INDEX 
 (- --- CLAY ...... 
C FE AL FE+AL FE+AL AL+C OF 
 - - - - X-RAY - ---- DTA - -) TOTAL DOMSAMPLE HZN (- -DIVIDED BY- -) ACCUM 
 - ---- <2U --- ) RES WEATH
NO. NO. 6A4A 6C8A 6G10 DI-Cl PCT PCT 
 7A21 7A21 7A21 7A21 
 7A3 7A3 7B1A 711A
 <- PCT OF <2MM-> FE+AL CLAY CLAY 
 <- RELATIVE AMOUNTS -> <- --- PCT - - - -> 

832077 1 -- TR 
832078 2 0.1 TR 0.3 TR FD 1 NX 6
 
832079 3 -- TR 
832080 4 -- TR FD 1 NX 6
 
832081 5 -- TR 
832082 6 0.1 0.1 0.5 TR 139 
832083 7 -- TR NX 6
 

FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 3 PCT 
 .1-75MM 69. SPODIC HORIZON: INDEX OF ACCUMUL 0

ANALYSES: S= ALL ON SIEVED <2MM BASIS 
 V= 75-20MM FROM VOLUME ESTIMATES
 
MINERALOGY: KIND OF MINERAL FD FELDSPAR NX AMORPHOUS
 

RELATIVE AMOUNT 6 INDETERMINATE 5 DOMINANT 4 ABUNDANT 3 MODERATE 2 SMALL I TRACE
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N S S L 

SUPPLEMENTAL DATA SHEET 

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

BRAY1 MOIST (KOH) 
6S3 4B2b * * * 8Clg
PPM < - - - - - - - -PCT OF - - - - - - - - >- <2MM-
PPM (---------------------------------PCO<M-------------------

3.3 25 0.2 0.1 0.2 <0.1
 
4.0 7 0.2 0.1 0.2 <0.1 
1.7 17 0.1 <0.1 0.1 <0.1
 
6.8 10 0.1 <0.1 0.1 <0.1 
9.3 30 0.2 0.1 0.1 <0.1 
4.8 17 0.1 <0.1 0.1 <0.1
 
4.6 3 0.1 0.1 0.2 <0.1 

PROCEDURE 

ECUADOR 007 


SAMPLE 

NO. 
NO. 

832077 

832078 

832079 

832080 

832081 

832082 

832083 


* NEW 

HZN 

NO. 
NO. 

1 

2 

3 

4 

5 

6 

7 


ZEALAND 
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MINERALOGY 	 ------------------------------------------------------
--------------------------- OPTICAL ---------------------------- ) (------------ X-RAY--------- ) (---DTA--) (TOT ANAL! 

SAMPLE HZN- ----- - - ------------------ SAND/SILT----------------------------- ) ( --------------------- CLAY -----------------------
FA REFENO. NO. 7B1A 	7B1A 7BIA 7B1A 7BA 7B1A 7BIA 7B1A 7B1A 7BA 7BIA 7A2I 7A2I 7A2I 7A2I 7A21 7A3 7A3 6Q3A 6C7A
 

< -----------------------PCT ------------------------------
> <---- RELATIVE AMOUNTS------ > <------- PCT----------
-------------------------------------- ------------------------------------------------------------------------- PT---------
1
83P2077 


83P2078 2 
 FD 1 NX 6 0.5 1.4
 
83P2079 3
 
83P2080 4 VFS GA45 OT33 GS14 GC 8 FD 1 
 NX 6 0.6 2.8
 
83P2081 5
 
83P2082 6
 
83P2083 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 ON
 

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: Ebuador No. 8 137 Date: 6/83 
Pedon No: S83FN-325-008
 
Taxonany: Coarse-loamy over cindery, mixed, isanesic Andic Humitropept


'' Latlitude: 003210, Longitude: 78038'40
 
Location: This pedon 
is located on the NE side of Corazon Volcano about 10 km W
 
of Machachi.
 
Physiography: mountains
 
Gecnorphic Position: Hillslope
 
Slope and Aspect: 45% NE planar-convex Elevation: 3840 m M.S.L
 
Microrelief: snooth 
Air Temp. Sumer: 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. Cook, G. Del Posso, and Soil Survey Staff. 
Renarks: Date described: January 31, 1983. Field Moisture, 0-184 an 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 noist 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 cm 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 roots; many very fine and 
fine tubular, pores; 1% 2 to 5 am 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, ccmmon very fine and fine roots; many very fine and fine tubular, 
pores; coarse fragments, 20% 2 to 40 m; 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 cm 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 1m; abrupt wavy boundary.
Dminate colors of pumice fragments, many other colors present. 

3Ab 134 - 184 cm 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 czarxrn thin 
clay skins or organic coats in pores many very fine and fine common medium 
tubula- pores. Worm casts make up about 35% of the horizon. 
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LAB CLASSIF: COARSE-LOAMY OVER CINDERY, MIXED, ISOMESIC ANDIC HUMITROPEPT
 

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 LABORAroRY
 

LINCOLN, NEBRASKA 68508
GENERAL METHODS iBIA, 2A1, 2B
 

-1-- -2-- -3-- -4-- -5-- -6-- -7-- -8-- -9-- -10- -1!- -12- -13-
 -15- -17-
-1 --- -16- -18- -19- -20

-
- -TOTAL - -	 -)(- -CLAY- -)(- -SILT-------- SAND------ )(-COARSE FRACTIONS(MM)-)(>?MM
CLAY SILT SAND FINE C03 FINE COARSE VF F 
 M C VC - - - - WEIVIlT - - - - WTSAMPLE HZN 	 DEPTH HORIZON LT .002 .05 LT LT .002 .02 
 .05 .10 .25 .5 1 2 5 20 1- PCI 0


NO. NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 -. 10 -.25 -.50 -1 -2 -5 -20 -75 
 75 WHOLE
 
<------------- PCT OF <2MM (3A1) -------------	 > <- PCT OF <75MM(3B1)-> SOIL 

**** SEE FOOTNOTE REGARDING PSDA BELOW **N**
 
832210 iS 0- 26 Al 2.3 31.7 66.0 	 18.0 13.7 14.5 21.6 18.6 8.8 2.5 TR TR 3V 53 3832211 2S 	 26- 63 A2 1.7 
 35.5 62.8 	 20.8 14i.7 13.5 19.0 15.9 10.4 4.0 2 TR 3V 52 5
832212 3S 	63- 92 A3 1.1 28.6 
 70.3 	 16.5 12.1 1it.4 15.6 16.7 15.2 8.4 5 8 4OV 79 53

832213 4S 92-134 2C 0.2 4.4 95. 4 2.7 1.7 1.4 12.1 37.8 28.2 15.9 9 14 54V 99 77
832214 5S 134-184 3AB 2.0 49,5 48.5 32.2 17.3 16.0 17.14 9.1 	 4.9 1.1 TR .. .. 32 --


ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -WAIER CONIENT - -) WRDC 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 PI MOIST BAR DRY SOIL MOIST BAR BAR BA.' SOIL


NO. NO. 6AIC 6B3A 6R3A 
6C2B 6G7A 6D2A 8D1 8D1 14F1 4F 1;A3A I1A1D 4A1H hD1 4B14 4B1C 14B1C 132A 4C1
 
< --------- PCT OF <2MM 
 -> 	 PCT <0.4MM <-- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM 

832210 1 7.15 0.425 0.8 0.6 8.30 8.87 	 0.88 1.03 0.053 49.2 20.4 0.25832211 2 6.29 0.380 
 1.0 0.7 10.71 11.41 	 0.97 1.11 0.045 
 40.7 19.4 0.20832212 3 5.58 
 0.9 0.7 16.55 15.55 	 0.84 0.93 0.025 53.7 17.1 0.23
832213 4 0.47 	 0.3 0.1 14.00 19.00 
 3.8

832214 5 1.53 	 1.0 0.5 7.30 5.55 
 1.05 1.15 0.031 	 42.1 11.1 0.33

* 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 CALSSIFICATION AND ASSESSMENT OF MINERALOGY. REFER TO PEDON
 
DESCRIPTION FOR FIELD TEXTURE.
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ECUADOR 008 S 83FN-325 -008 DATE 09/25/84 PEDON NO. 83P 475 NATIONAL SOIL SURVEY LABORATORY
 
-1-- -2-- -3-- -4-- -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- -20

(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- C03 AS RES. COND.(- - - -PH - - -)

CA MG NA K SUM 
 ITY AL SUM N114- BASES SAT SUM NH14 CACO3 OHMS MMIIOS NAF CACL2 H20
 

SAMPLE HZN 5B5A 515A 585A 515A BASES CATS OAC + AL OAC <2MM /CM /CM .OIM
 
NO. NO. 6N2E 602D 6P2B 6Q2B 6H5A 6G9A 5A3A 5A8B 5A3B 5G1 5C3 5C1 6E1G 8E1 81 8ClD 8ClF 8GIF
 

<-- MEQ / 100 G ----------- > <---- PCT ---- > 1:2 1:1
 

832210 1 2.4 0.8 0.2 0.4 3.8 31.5 1.5 35.3 19.1 5.3 28 11 20 10.9 4.7 5.6 
832211 2 2.1 0.7 0.2 0.3 3.3 32.0 0.6 35.3 18.2 3.9 15 9 18 11.2 5.1 5.9 
832212 3 3.0 0.8 0.2 0.2 4.2 30.8 0.4 35.0 18.2 4.6 9 12 23 11.2 5.0 6.0 
832213 4 0.6 0.1 0.1 -- 0.8 3.9 0.1 4.7 2.8 0.9 11 17 29 10.7 5.3 6.1 
832214 5 3.0 0.8 0.2 0.1 4.1 21.5 0.3 25.6 14.6 "4.4 7 16 28 11.0 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 
SAMPLE HZN (- -DIVIDED BY- -) ACCUM (- ---- <2U-- - -) RES WEATH 

NO. NO. 6A4A 6C8A 6G10 DI-Cl PCT PCT 7A21 7A21 7A21 7A21 7A3 7A3 7B1A 7B1A 
<- PCT OF <2MM-> FE+AL CLAY CLAY <- RELATIVE AMOUNTS -> <- --- PCT - - - -> 

832210 1 0.4 0.6 0.7 0.4 888
 
832211 2 0.4 0.6 0.6 0.6 1275 NX 6 
 1 GA42
 
832212 3 0.4 0.6 0.6 0.9 999 NX 6
 
832213 4 0.1 0.1 0.5 1.0 193
 
832214 5 0.2 0.4 0.4 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 4 ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
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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-- ------- > 

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 
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- --- E - MINERALOGY . L.. _) 
--------------------------- OPTICAL ---------------------------- ) (------------ X-RAY--------- ) (---DTA--) (TOT ANAL)-------------------------- SAND/SILT --------------------------- ) ( ----------------------- CLAY -----------------------SAMPLE HZN FA RE 
 K20 FE
 

NO. NO. 7BIA 7BIA 7BIA 7BIA 7B1A 7BIA 7B1A 7BIA 7B1A 7B1A 7BIA 7A2I 7A2I 
 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A
 
< - ------------------------ PCT ------------------------------ > ><---- RELATIVE AMOUNTS------ > <------- PCT----------

83P2210 1 
83P2211 2 VFS 1 GA4"2 GS20 FP19 FG 7 PR 4 AR 4 FE 1 OG 1 HG 1 NX 6 0.3 2.1
 
83P2212 3 
 NX 6 
 0.2 2.1
 
83P2213 4
 
83P2214 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 FELDSPAR GA - GLASS AGGREGATES GS - GLASS 

PR = PYROXENE NX = NON-CRYSTALLINE HG = GLASS COATED HORNBLENDE FG = GLASS COATED FELDSPAR
 

OG = 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: 
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Series: Ecuador No. 10 
 Date: 8/82
Pedon No: S83FN-325-010
 
Taxonomy: Sandy, mixee, isomesic Fluventic Hapludolls

Latitude: 0*33100" Longitude: 78*37'00"
 
Location: This pedr4 , is locatzd about 2 km N of Aloasi or 
5 km W of Machachi.

Physiography: Terrace
 
Geomorphic Position: Summit

Slope and Aspect: 3% E planar-planar Elevation: 3000 m M.S.L
 
Microrelief: Smooth
 
Air Temp. Summer: Winter:
 
Precipitation: 1100 mm Udic moisture regime.

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 (1OYR 2/2) to a depth of 25 cm. Field estimates of the weighted average
particle size control sec'tion 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 .,ubangular 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 (10YR 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, apd coarse roots; many
very fine interstital, common very 
 fine and fine tubular pores; 2% 2 to 5 mm
 
fragments gradual wavy boundary.
 

C2 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 cm 
 Very dark gray (10YR 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 (10YR 2/1, rubbed) and 
very dark gray (10YR 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 (10YR
3/1, moist) pockets 10 to 15 cm in size.
 

2Ab2 85 - 117 cm Black (10YR 2/1, rubbed) and very dark gray (10YR 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%
20 nmm; gradual wavy boundary. 15 to 20% of horizon 
2 to
 

is very dark gray (10YR
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.
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ECUADOR 010
 

PAGE I OF 4 PAGES
LAB CLASSIF: SANDY, MIXED, ISOMESIC FLUVENTIC HAPLUDOLL 


S 83FN-325 -010 
 DATE 09/25/84 SAMPLE NO. 83P2220-2226 
 U. S. DFPARTMENT OF AGRICULTURE
 
PEDON NO. 83P 477 
 SOIL CONSERVATION SERVICE
ECUADOR-SMSS 
 PROJECT NO. 83P 83 
 NATIONAL SOIL SURVEY LABORATORY
 

LINCOLN. NEBRASKA 68508
GENERAL METHODS IBlA, 2AI, 2B
 

-1-- -2-- -3-- -4-- -5-- -6-- -7-- -8-- -9-- -10- -11- -12- -13- -14- -15- -16- -17- -18- -19- --20
 

S- - -TOTAL - - -)(- -CLAY- -)(- -SILT- -)(- ----- SAND------ )(-COARSE FRACTIONS(MM)-)(>?MM
CLAY SILT SAND FINE C03 FINE COARSE VF F
SAMPLE tZN DEPTH HORIZON M C VC - - - - WEIGHTNO. LT .002 .05 LT LT .002 .02 - - - - WINO. (CM) .002 -. 05 .05 .10 .25 .5 1 2 5-2 .0002 .002 -.02 -.05 -.10 20 .1- PC10-.25 -.50 -1 -2 -5 - )0 -15 75 WIIOLE 

<- PCT OF <2MM (3A) ....----------- > <- PCT Or <75MM(3B1)-> SOIL 
**** SEE FOOTNOTE REGARDING PSDA BELOW *"***
 
832220 iS 0- 10 A 2.7 
 25.5 71.8 11.1 11.5 15.2 22.6 16.6 11.9 5.5 It 4V 61 9
832221 2S 10- 28 
 Cl 2.3 24.7 73.0 
 14.0 10.7 16.8 24. 3 17.4 10.3 4.2 3 14V 60 8
832222 3S 28- 4,0 C2 2.5 27.1 70.4 17.1 
 10.1 15.1 21.7 17.2 11.3 5.1 1; 1 4V 59 9
832223 14S 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 4V 75 101
832224 5S 53- 85 2AB1 
 1.3 20.5 78.2 10.7 9.8 15.9 22.5 18.1 14.9 6.2 6 3 14V 71 23
832225 6S 85-117 2AB2 2.1 27.0 70.9 14.5 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 110 1/3 15 WHOLESAMPLE HZN 
 FE AL MN CEC BAR LL 
 PI MOIST BAR DRY SOIL MOIST 3AR BAR BAR SOIL


NO. NO. 6AlC 6B3A 6R3A 6C2B 6G7A 6D2A 8D1 8D1 
 14F1 4F 1A3A 1AlD 4AIH 4D1 484 431C 14B1C 4B2A 1IC1
 
< --------
 PCT OF <2MM -> PCT <0.4MM <- - C/CC - - -> CM/CM <- - -P:T 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 14.1I 0.28832222 3 0.47 0.044 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 0.3 
 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 MATERIAL. THEY ARE PRESENTED TO AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY. 
REFER TO PEDON DESCRIPTION
 
FOR FIELD TEXTURE.
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ECUADOR 010 S 83FN-325 -010 DATE 09/25/84 PEDON NO. 83P 417 
 NATIONAL SOIL SURVEY LABORATORY
 
-1-- -2-- -3-- -4-- -5-- -6-- -7-- -8-- -9-- -- 0- -11- -12- -13- -14- -15-
 -16- -17- -!8- -19- -20-


SAMPLE 
NO. 

(- NH4OAC EXTRACTABLE BASES -)
CA MG NA K SUM 

HZN 5B5A 5B5A 5B5A 5B5A BASES 
NO. 6N2E 602D 6P2B 6Q2B 

ACID- EXTR (- - -
ITY AL SUM 

CATS 
6115A 6G9A 5A3A 

-CEC 
Nllif-
OAC 
5A8B 

- - -) 
BASES 
+ AL 
5A3B 

AL 
SAT 

5G1 

-BASE SAl-
SUM NHI4 

OAC 
5C3 5C1 

C03 AS RES. 
CACO3 OHMS 
<2MM /CM 
6EIG 8E1 

COND.(- - - -PH1 -
MMHOS NAF CACL2 
/CM .(1M 
81 8CID 8Cir 

- -)
1120 

8(;1v 
< -.- MEQ / 100 G - > <- - PCT - -> 1:2 1:1 

832220 
832221 
832222 
832223 
832224 
832225 
832226 

1 
2 
3 
4 
5 
6 
7 

8.0 
2.8 
2.4 
1.7 
3.3 
5.4 
6.5 

1.8 
0.8 
0.9 
1.0 
1.3 
1.0 
1.4 

0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 

0.5 
0.3 
0.3 
0.2 
3.3 
0.2 
0.4 

10.4 
4.0 
3.7 
3.1 
5.1 
6.8 
8.5 

6.0 
2.4 
1.7 
1.9 
2.0 
3.9 
3.4 

rR 
TR 

0.1 
0.1 
TR 

0.1 
0.1 

16.4 
6.4 
5.'4 
5.0 
7.1 
10.7 
11.9 

11.4 
4.9 
4.2 
3.7 
5.6 
7.6 
8.5 

3.8 
3.2 

6.9 
8.6 

3 
3 

1 
1 

63 
62 
69 
62 
72 
64 
71 

91 
82 
88 
84 
91 
89 

100 

9.6 
9.9 
9.7 
9.8 
9.9 
10.0 
9.7 

5.9 
6.0 
6.1 
5.9 
6.0 
6.1 
6.5 

6.0 
6.2 
6,6 
6.6 
6.6 
6.6 
6.9 

- - - SPODIC HORIZON CRITERIA ------- ) 
 (- ----- - MINERALOGY- ---- - - - -
(- -NA PYROPHOSPHATE EXTRACTABLE- -) INDEX 
 (- ------ CLAY -)


C FE AL FE+AL FE+AL AL+C OF 
 (- - - - X-RAY - ---- DTA - -) TOTAL DOMSAMPLE HZN (- -DIVIDED BY- -) ACCUM (- ----- <2U --- ) RES WEATH

NO. NO. 6A4A 6C8A 6GlO DI-Cl PCT PCT 
 7A21 7A21 7A21 7A21 7A3 7A3 7B1A 
 7B1A
 

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

832220 1 0.1 0.1 0.5 0.1 150
 
832221 2 -- 0.1 0.3 TR 
 NX 6
 
832222 3 -- 0.1 G.3 TR 
832223 4 -- 0.1 0.3 0.1 NX 6
 
832224 5 -- 0.1 0.3 0.1 
832225 6 -- 0.1 0.2 TR NX 6
 
832226 7 -- 0.1 0.2 TR 

FAMILY CONTROL SECTION: DEPTH 25-100 PCT CLAY 
 2 PCT .1-75MM 68. SPODIC HORIZON: INDEX OF ACCUMUL 0
 
ANALYSES: S= ALL ON SIEVED <2MM BASIS 
 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 010 S83FN-325-010 
 Page 3 of 4
 

N S S L 

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 >
 

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 



---- -------------------------------------------------------------------------------------- 
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Page 4 of 4CP83FN1 28 

------------ OPIA------------------------------------------------------X~PA---------------(~T-- - - - - - - - - - - - - OPTICAL ---. MINERALOGY --------------------------------------------------. .. ..-- R-. . .. . ) (O NL-- D A - ( O N L
 
------------ --- SAND/SILT------------------ ------- X-RLAY ------ .....- (TTANL
 

SAMPLE HZN FA RE -
NO. NO. 7B1A 7BIA 7BIA 7BIA 7BIA 7B1A 7B1A 7B1A 7BIA 7BIA 
 7B1A 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 K20 FE
6Q3A 6C7A
 
<------------------------
 PCT ------------------------------
> < ---- RELATIVE AMOUNTS------
> <------- PCT---------- >
 

83P2220 1 
83P2221 
 2 VFS GAAO OT29 GS17 GCI5
83P2222 3 NX 6NX60.7 
 1.6
 
83P2224 5 

83P2223 3
 

NX 6 
 0.4 0.8
 
83P2225 5
 
83P2226 7 
 NX 6 
 0.3 1.6
 

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 or 

MINERALOGY BASED ON SAND/SILT: 

MINERALOGY BASED ON CLAY: 

FAMILY PLACEMENT: 

COMMENTS:
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Series: Ecuador No. 11 
 Dater 8/82

Pedon No: S83FN-325-011
 
Taxonomy: Coarse-loamy over ashy (pumice), mixed, isohyperthermic Andic
 
Humitropept
 
Latitude: 0*25100" Longitude: 79002'20"
 
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 (10YR 2/1) loam; weak medium and coarse
 
subangular blocky structure parting to weak granular;
coarse 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 br',k, 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 1.5 mm pumice fragments; clear wavy boundary.
 

2C1 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 (10YR 2/i).
 

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.
 

3Ab2 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.
 

3Ab3 156 - 178 cm Very dark brown (lOYR 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 (10YR 5/6) gravelly coarse sand;
single grain; 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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ECUADOR Ol
 
aPAGE 1 OF I1 PAGES

LAB CLASSIF: 
 COARSE-LOAMY OVER ASHY (PUMICE), MIXED, 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 
 tUATIONAL SOIL SURVEY LABORATORY
 

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

-1-- -2-- -3-- -4-- -5-- -6-- -7-- -8-- -9-- -I0- -I1- -12-
 -13- -14- -15- -16- -17- -18- -19- -20-


SAMPLE..N.DEPT .HORIO  -TOTAL - - -)(- -CLAY- -)(- -SILT- ------- SAND- ----- )(-COARSE FRACTIONS(MM,-)(>PMM
CLAY SILT 
 SAND FINE C03 FINE COARSE
SAMPLE HZN DEPTH HORIZON LT .002 .05 	 VF F 1 C VC - - - - WEIGIIT - - - - WTNO. NO. (CM) 	 LT LT .002 .02 .05 .10 .25 .5
.002 -.05 -2 .0002 .002 -.02 	 1 2 5 20 .1- PCI 0
-.05 -.10 -.25 -.50 -1 -2 -5 
 -20 -75 75 WHOLE
 

< -	 PCT OF <2MM (3A1) -- ------------ > <- PCT OF <75MM(3B1)-> SOIL 
**** SEE FOOTNOTE REGARDING PSDA BELOW *****
 
832135 is 0- 25 Al 3.9 46.5 49.6 30.5 16.0 15.3 19.9 11.8 2.4 0.2 TR TR 
 3V 36 3832136 2S 25- 57 
 A2 4.6 47.5 	 17.9 31.5 16.0 16.4 19.2 9.3 2.5 0.5 TR TR 3V 311 3832137 3S 57- 84 A3 3.0 34.14 62.6 
 21.2 13.2 13.1 20.2 18.1 8.3 2.9 2 1 16V 59 19
832138 4S 84-120 2CI 1.5 3.0 95.5 	 2.'1 0.6 1.1 15.7 37.9 27.3 13.5 6 2 36V 97 441832139 5S 120-133 3AB1 2.7 33.6 63.7 
 21.7 11.9 14.1; 27.8 17.6 3.2 0.7 TR T. 2V 50 2832140 6S 133-156 3AB2 2.7 36.9 60.4 
 24.3 12.6 16.0 20.1; 16.6 5.0 2.4 1 TR 2V 46 3
8321141 7S 156-178 3AB3 2.5 16.1 81.4 	 10.7 5.2; 6.2 15.0 31.6 21.1 7.5 3 2 15V 80 20832142 8S 178-202 4C2 1.2 4.1 94.7 	 3.1 1.0 2.9 11.2 32.7 33.6 14.3 5 6 47V 97 58 

ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -)(RATIO/CLAY)(ATTERBERG )(- BULK DENSITY -) COLE (- - -,WATER CONTENT - -) -,RDC N P s EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLESAMPLE HZN 	 FE AL MN CEC BAR EL Pl MOIST BAR DRY SOIL MOIST BAR BAR 
 BAR SOIL

NO. NO. 6A1C 6B3A 6R3A 6C2B 6C7A ,;D2A 8D1 8D1 4F1 4F 4A3A 4A1D 4A1H 4D1 4834 4B1C 4B1C I4B2A 411 

< --------- PCT OF <2MM > PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM 
8321.35 1 7.24 0.585 0.7 0.6 6.97 5.95 
 0.76 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 42.5 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. i 0.228321L12 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 OF INCOMPLETE DISPERSION OF
 
AMORPHOUS MATERIAL. THEY ARE PRESENTED TO AID IN CLASSIFICATION AND ASSESSMENT OF MINERALOGY. 
REFER TO PEDON
 
DESCRIPTION FOR FIELD TEXTURE.
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t
ECUADOR 011 S 83FN-325 -011 DATE 09/25/84 PEDON 
NO. 83P 1163 NATIO;4A SOIL SURVEY LABORArORY
 
-1-- -2-- -3-- ---- -5-- -6--
 -7-- -8-- -9-- -10- -I11- -12- -13- -14- -15- -16- -17- -18- -19- -20-


SAMPLE 
NO 

(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR 
CA MG NA K SUM ITY AL 

HZN 5B5A 5B5A 5B5A 5B5A BASES 
NO. 6N2E 602o 6P2B 6Q2B 6115A 6G9A 

(- - -
SUM 
CATS 
5A3A 

-CEC 
N1114-
OAC 
5A8B 

- - -) 
BASES 
+ AL 
5A3B 

AL 
SAT 

5G1 

-BASE SAT-
SUM NIlL4 

OAC 
5C3 5CI 

C03 AS RES. 
CACO3 OHMS 
<2MM /CM 
6EIG 8EI 

COND.(- - - -PH - - -) 
MMIIOS NAF CACL2 H20 
/CM .01M 
81 8,'31D 8CIF 8CIF 

<------------- MEQ /100 G  - ------ - -- > <----- PCT > 1:2 1:1 

832135 
832136 
832137 
832138 
832139 
8321140 
832141 
8321142 

1 
2 
3 
4 
5 
6 
7 
8 

13.2 
2.8 
3.2 
0.6 
1.7 
1.6 
2.0 
0.6 

1.9 
0.3 
0.2 
0.1 
0.1 
0.2 
0.2 
0.2 

0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 

0.6 
0.2 
0.1 

--
--
--

--
--

16.0 
3.5 
3.8 
1.0 
2.1 
2.1 
2.5 
1.0 

27.7 
24.5 
25.7 
2.6 
11.5 
10.5 
9.9 
2.6 

0.1 
0.4 
0.1 

--
0.1 
0.1 
0.1 
TR 

43.7 
28.0 
29.5 
3.6 
13.6 
12.6 
12.4 
3.6 

27.2 
15.2 
111.7 
2.1 
6.14 
6.3 
6.4 
2.0 

16.1 
3.9 
3.9 

2.2 
2.2 
2.6 

1 
10 
3 

5 
5 
14 

37 
12 
13 
28 
15 
17 
20 
28 

59 
23 
26 
48 
33 
33 
39 
50 

10.8 
11.1 
11.0 
10.1 
10.8 
10.7 
10.7 
10.3 

5.5 
5.14 
5.6 
5.5 
5.8 
5.9 
6.0 
5.8 

5.8 
5.8 
6.1 
6.2 
6.2 
6.1 
6.3 
6.2 

- SPODIC HORIZON CRITERIA (- ------- MINERALOGY )-------
(- -NA PYROPHOSPHATE EXTRAClABLE- -) INDEX (- ------ CLAY )

C FE AL FE+AL FE+AL AL+C OF (- - - - X-RAY - ---- DTA - -) TOTAL DOM
SAMPLE HZN (- -DIVIDED BY- -) ACCUM (- ---- <2U --- ) RES WEATH 

NO. NO. 6A4A 6C8A 6G10 DI-Cl PCT PCT 7A21 7A21 7A21 7A21 7A3 7A3 7B1A 7111A
 
<- PCT OF <2MM-> FE+AL CLAY CLAY 
 <- RELATIVE AMOUNTS -> <---- PCT - - - -> 

832135 1 0.4 0.6 0.8 0.3 1044
 
832136 2 0.2 0.6 0.6 0.2 822 
 VR 1 NX 6
 
832137 3 0.2 0.5 0.4 0.2 756 
 NX 6
 
832138 4 -- 0.1 0.3 0.1 
832139 5 -- 0.2 0.3 0.1 159 NX 6 
8321140 6 -- 0.2 0.3 0.1 259 
832141 7 -- 0.2 0.3 0.1 2145 
832142 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 13ils
 
ANALYSES: S= ALL ON SIEVED <2MM BASIS V= 75-20MM FROM VOLUME ESTIMATES
 
MINERALOGY: KIND OF MINERA'_ VR VERMICULITE NX AMORPHOUS CL CHLORITE
 

RELATIVE AMOUNT 6 INDETERM'IINATE 5 DOMINANT 14ABUNDANT 3 MODERATE 2 SMALL 1 TRACE
 



-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

ECUADOR 011 S83FN-325-011 
 Page 3 of 4
 

N S S L 

SUPPLEMENTAL DATA SHEET 

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

BRAY1 MOIST 
 (KOH) U1 
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
 
832140 6 12.1 66 1.1 0.6 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 
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CP83FN128 


-- - - - - - - - - - - - -- - - - - - - - - - - - - MIN ERA LOGY --- -- --- -- -- --- -- -- --- -- --- -- -- --- -- -- ) 

----------------------------- OPTICAL ---------------------------- ) ( ------------ X-RAY--------- ) (---DTA--) (TOT ANAL) 
---------------------------- SAND/SILT --------------------------- ) ( ----------------------- CLAY-------------------------

SAMPLE HZN FA RE K20 FE 
NO. NO. 7BIA 7BIA 7BIA 7BIA 7BIA 7BIA 7BIA 7BIA 7BIA 7BIA 7BIA 7A2I 7A2I 7A2I 7A2I 7A2I 7A3 7A3 6Q3A 6C7A 

<----------------------- PCT ------------------------------ > <----RELATIVE AMOUNTS ------ > < ------- PCT ---------- >
 
----------------------------------------------------- ELTV AMNS------- -------- C------------PC------------------------------------- ---

83P2135 1
 
83P2136 2 VR 1 NX 6 0.2 1.7
 
83P2137 3 VFS GA49 GC21 OT20 GS10 NX 6 0.2 2.0
 
83P2138 4
 
83P2139 5 VFS GA48 OT31 GC17 GS 5 NX 6 0.0 1.0
 
83P2140 6
 
83P2141 7
 
83P2142 8 VFS GS55 GC28 OT10 GA 7 CL i NX 6 0.1 0.7
 

ANALYSES: S=ALL ON SIEVED < 2mm BASIS
 

MINERALOGY: FA = FRACTION ANALYZED RE - RESISTANT
 

KIND OF MINERAL: VR = VERMICULITE NX = NON-CRYSTALLINE GA = GLASS AGGREGATES GS = GLASS OT - OTHER Ln 

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:
 



153
 

Appendix II
 

Summary of r-icromorphological descriptions of soils for the
 
Sixth International Soil Classification Workshop
 

R. Honorato
 

Facultad de Acronomia
 

Pontificia Universidad Cat6lica de Chile
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Normal Specific 

rp yr c P o ilokei ~l 

SOIL FABSIC 

c-X 

PEOOLOCICAL 
Cutanae Sesq.Glab. 

ro~kl soissVolcanic 

rZATURES 
Pedotubial&S OXg.Skalewon 

DWASIC 
C11. 

COPMOU( 
Cololdal QiodlaL mull 

S9fl.ZTAN 
Ineralogy 

vstlaginc la ese( 
rock frag. (S)aetph.-pyrozeneIS). 
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Degree Of weathering 

nea rly frosh / eompl ez alteration 
some pyroxenee
moderately altered Paellcular 

cot 2591 Porphyrto Agl.-congelbc(Z) 
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(coated and uncoated)
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WIlo..IC rook frag.(S) 
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4itgthly altered 

pyrosen.. (6) 

00291 Popiyrc arpqlolnlo(Z) ) boc eMa-O 
Poopiyoekel10(53voloanc -

quartz (T) 

Plaglclas(A)
rock frag. (51 

nearly fresh 

pyroa. Isf)
palos vLcric frag. (S-C) 

0029k Poplyro aqglhutlo.1(Ei Zeolo- e -K pagooASe.A)voleanlc rook trag. ISS 
palo.c vitric fr~q.CS-Ci) 

nearly fresh 

Got 2004 Poophyrt-
granlc 

aggl.-ongslie
Porphy roskeltc(B( 

IsotIe amlorphous
oatings Mi X=X, 

amph. s IS) 

uctd)~rcfa.A)
a.prne ) C 

nal r 
-

04 2120 

00~~~~~~~~~ 213 P2lroAq.onel 
Porphyoke.13) 

004volcanICPorphyrt- very looseo congelio 
grenIc to et.,tic 

500 

Isotic 

aopo.
coating. 

sevrpho.. 
coatings 

e55 

XeX 

plag loa.. fC)
volcanclrock trig.(S) 

pl-gloola...(Ai 
Posies vitric !rag.IC 
asph.-pyro..n. !5) 

rock frag.WI)10.. (T) 
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(Coated and uncoated)
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Volo"nic rock frag.Is) 

nearly froam 
to 8119thly alteration 
cooplz of plagloclses 
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soe .sph.-pyroeenee
strongly altered 

304 2124 PcophyrtoAcaoner I..tLo a 
P o r h y o ~ k l l ~ ap l e q o cl ...s ( C ) P-ine Yitric freg. IS) 

nea r l y f r e sh 

o11 2117 Phyrt-granIc Agl.-cor.lio
Pnrphyroes*1o (B) 

lenolo some 
amorphbous 
coatings Xe 

ePh.-pyro... nea Sl 

Pl~gOlCCAa(A) 
Posie nLtre fra.I.C) 

nearly fresh 

COS 

Gas 

2115 

2114 

PorphyrLo 

Porphyric 

Ags.-conglio Lsotic 
Parphy-Wicll(b) 

Int. Ooeqllo-aggl. 050010 
PorI~rroksao~1 

rev 
snorpho.
coatinge 

XX 
enpho.. 

Xe 

as 

Xe Xe a 

XePlagloo...I.. 

X's pLaglci....(C-A) 

eeph--pyroos,,.s(S, 

CA) 

nearly frsh 

some eapla-pycossnes 
stogyslee 
nearly fresh to sligthiy fresh 

001 215S Porphyflc lat. 5991 -congello
Porphyroekeliciel) (snt~c MA,Xe 5 

pedos nitrIc fra
(coated)
nic. (T) 

plaglocl.... MCahpyoneI) 

(S, strongly altered 

nearly fresh 

Puelce witric frag. (SI 
(oated) 



PZCCi SARPI z ILATED DISTRIBUTION PATTERN $OL FA8RIC PECOLWICAL FEATURES ORGNJIC CIOIIRUDS EXELETAI GRAINS 
Normal Spc.ftc Cut." Saaq.clat. Pedotul.cla Org.skelaton Coloidal humus Colldal mull Idn.rlogy Dogre of "ethering 

005 2157 Porphyric lot. congelic-aggl. lactic • x XPcrgbyrcaka IC (B) 	 -x as 
 s Plagclae.1SKZ paa-.clsT C) 6liqthtl atrad{S-} u *.a1 alteretdn
sopyoklcalC.. (T) 	 -tape
strstton}


012 2168 Porphyric Int. aggl.-cong.(Z) lactic a xx It
Porphyroskallc(e) 	 - plqgoclaaaee CC) alithly altered(aorphos) 


Pumice vitric freg.(5) (compl.a altar.ccn)
aph.-pyroene. CS) 

012 2170 Porphyric Aggluti/lc(| lactic 
 x X3, - Z. - PleglocC-06(C) sliq hlyPorphyrckalI (a) 	 altered 
-olcanic rock frag.(S} plasioclsea frnt-entad 

Pla.- AqqlutInictr)012 2172 lacI/-c 	 I -pcrphyric crphyroskeltc(a( 	 a - plaqicclaaea:A' sligtJly altered 
plaqclasesa rag -.nta
 

013 2113 Pcrphyic AggluinlicE) lactic a xx x  a  pumice 41trtc fraq.(S) alipthlY Altered
plaqloclasea (A) coins of plaqlclaaes 

011 2184 PIaa.lc Aqgl.tLnLc(E} lactic Xx xx 

Porphyroakeliclal 

x -qua F " 
PorphyroakelIc IB) (farrans) - mart keeton 

q-,srt. (T)013 2115 Plaamic Agglutinic(E) lactic XX xxx - no grain.Porphyroakelic(D) 
 (farrena)
002 2192 Phyri-q.-anic Dermatic lactic •  to thick In neaanaarly fresh
 

oaroe grains 
Piagtoclasax ar coated 
(A)
002 2193 Pnyrt-granic Daatic lactic 
 - a - ccac rock frag.(S) nearly fresh 

(gl.as.)pl ag- o c laa s 	 tCil 

002 2194 Mainly volcanic mtaerial wth a fine volcanic paste an xxtrI 
 Including phenocr 
ta of faldesphato and pyrcxenas principaly. 
 Un
 

003 2201 Porphyric 
 lnt.cng.-tgql.( lactic 
 XX 3X pla;glclaae C. plegiocla.ea and pool"
Porphyokeltc[) pumice vitric frae. (C) aligthlyrtrongly freshaltaredto 

003 2202 PorphyrLc Int.aggl.-cong.(E) IotLc 
 - xx Xx plagiocl..SC) plagiccla.as anm poalcePorphyrcakollc(B) 

pumice vitric freg.(C) aligthly fresh to
 

stmn l altered
 q
00 2204 Porphyric Agglutinic(E) lactic  7 Porphy-oskali¢(B) - -	 p'.ioclasa. [C' plagioclspe. and Pt-eiceruV ca citric fira. (C) sligthly fresh toiaph.-pyra-anaa S) strongly altered 

00 22.1 PorphyrIc Int.aggl.-cong. lactic amorphous xx - x as 
 plaqtocl.&aa:C-A) ptagioclaeaa 
an
Porphyrcakellc(S) coatings 	 puIca
pumice vLtric frag.(C-A) ligthly frash to
 
(cated and =smated; strongly altered
 

00 2212 PorphyrLc Int.aggl.-cong. lactic amorphous xs 
 a a
Porphyrooklic(B) coatings 
XZ a 	 plagLocI.a@.(C-A) ploglocleste and pumice

prxlce vitric fraq.(A) sitlthly ftreh to 
saw pulice (coated and ,mcoat) strongly altered 

iacaathiLg less)
c0 2214 Porphyric int.aggl.-cong. lactic aoorphous ax -Porphyroskelic(b) coatings 

x -	 plogiOclaaa (C-A) placioclasea and P ,i. 
pumice vitric frea.1A) Slthly fresh to
 now pumice (coatenda .- to.adl crn.qly altered
 

lao.ethLn lesal

010 2221 Granic Dervatic(E) lactic some 
 aa a 	 ao plqlOClaea ailtiy ai1ara-d 

amorphous purice vitric fraT At 
coat ings 	 aQw coatd
 

,:ey 	 Nomenclature and criteria: 

- Abondant xxx A Wearhering De gc
 
- C cnon xx C
 
- Scarce 
 • S G. Stoops, F. Pisdc n, J..Delvigne, 
- Tr.ces T E. Fitzpatrick and G. Paneque. 1978.
 

: ub-qroup on weatherinq penomena

and reofromatir)ns a procress rexrt. 

Soil Fabric 
 Soil rabric and Pedoloi,.a1 Features
 
E - Eswaran H. Eswaran and C. Par,os. 1976. Maid
 
B - Brewer ted disrzibutjon pi.tterns in Boilsand their si.,nificance. An.Fdaf. y 

Agrb. 

R. Brewer.1964. Fabuic and nineral
 
analysis of soils. John Wiley Inc.
 

http:Pedoloi,.a1
mailto:plagLocI.a@.(C-A
http:plagiccla.as
http:plegiocla.ea
http:Plagclae.1S
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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 (Van Wambeke, 1981).
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MOISTUPE REGIMES 

I SQUITO DS 
AS SS 0 
A~s;sAsD 
S SS AA 

S DP 

AI 
S 
D 
DI 

US I - - SS 

SYMBOL TABLE: 

USTIC - - - S 
UDIC - -
APIDIC - -

-
-
D 
A 

XERIC -
PERUDIC 
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-
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-

X 
P 



M
1 

O
 

U
 

0 
U

**L
) 

uL
 

U 
u 

U
 

Q
 

)I
W

f~-
-

-
U
L
 -
-
 
--

-
-
 
-



ui 
6i4 

0
0

0
V

 
)L

 
)V

 
-

A
0

0
0
 

v 
)L

A
( 

nV
 

19 
)C

 
U

I)0
iU

 
,I' 

"I 
Z

)M
 

D
D

 
: 

3Z
 

_ 
3 

M
D

M
-

4 
L

D
a 

.D
 

D
 

: 
x

L
A

0
C

 

I tf 
tf 

t 
tf 

tf 
t 

t* 
*f 

tftf 
tC

C
f 

f 
tf 

tf 
t 

tf 
1 

tftf 
1f 

t-Q
f 

tf 
t* 

tf 
1 

ft 
) 

I-
ft 

rjr 
' 

i 
e
lC

p
 

a 
M

 
. 

4N
r 

iN
 

N
 

N
1
4
Im

 
Il 

z 
U

. 
-af 

* 

231 
kn 

C
C

 
p 

LL 
:D

/)f 

I-. 
V

)l-C
 

*f 
0 

t>
I.A

 
f 

U
) 

11 
itt 

'-.. 
3-4 

.. 
O

 
O

 
iJ 

O
 

4 

L
L
1
j

t 
ft 

it 
+

 
t 

0 
1 

L 
*0 Z

 
L

-
W

x 
*L

)0 
ftf 

-L
 

I-).' 
Z

 
. 

I" 
*fItfff 

o 
1 

ft0t) 
D

-a 
11) 

v* 01 
o 

* 0
4
1
,4 

tfff 
Il 

lf-t 
C

 t 
10 

10 
.0

m
0

 
0-I 

t41"ftInt(1tfQ
ftft10

-

U
-

W
 

ftf 

*o 
0 

-t 
) 

': 
C

) 
11%

'-w
-

(L
) 0 

0 
11 

t 
-'0

C
D

'0 
.ftt-0'Q

0
) 

)0 
.0 

0 t-O
L

 
0
 

C
 

C
 

it 
t, 

) 
C

. 
*t 

)I 
1 

llM
 

I) 
1-

f 
-

i 
) 

-
" 

" 
ft

4
1
~

 
Z

j 7 -' 
'V

0
( 

)I 
) 

C
 

.-./ 
0

to
."

 O
00C

 
) 

l 
r 

1 
: 

1 
--

02WC
O

r) 
00 

C
) U

,\ 0 
C

) -43
-

0 
0 

A
r I 

0 
0 

-
ft 

4
1
 

"
1 x
I 

-4
 

.. 4 

C
) 

< 
O

C
L

 
41?' 7J/) 1.tY

 
'c 

in 
0 

0) 
1) 

(V
N

 
.0o

 
1) 

-41 
t-c

 
C

)
O

r(m
 

i
Q

 
ft) ' 

~r'i 
r-

N
." n~m

 
in

) 'A
~

'N
N

 
11 

r.N
 

C
m

(Jr 
( 

.
t 

0
 

ft-0' 
1 

L
1)2 

1 
'4L

).. 
r-4 

0
 

-. 
4' 

,? 
rr 

N
. 

-0
 

N
 

4.) 
10 

10 
r.-N

 
.0 

O
 

ti,'o
 

w
 

'r) 
Z

) 
f

xZ
 

ftI 
>

-
ft.-

(I 
In. 

In 
-1

 
M

flN
 

M
 

Z
ft.)4.),14 

ftl 
0 

' 
It 

D
 f 

00 
*N

m
~ 

M
 

-('.m
 

-d
-

" 
-1--

) 
.-

N
f 

1) 
-4 

N
 

In
IN

N
 N

 
m

 
"
 

It) 
111 41 

0 
* 

It 
11 

* 
4t
 

In
 

t 
4 

C
iW

 
uJO

uL 
U

JL
*4-).) 

(~
LV

 
C

~
uLL.-

1 
C

(~
~

 
(fC

 

U
 

cO
L

200000000000000000000Q
Q

L
I 

.) 
ftU

 
) 

L
'O

D
D

O
O

 
O

O
O

O
 

D
U

)0000000 
* 

ft 
f 

'A
 

't-C
 

0 
101 

1.i 

.4ft.4 
U

tfL
 

2: 
ft 

it2
 

44 
.,U

W
 

) 
U

, 
I-.. 

'AI
t
 
.

.
.
 

I
 

C
L

 
l 

zt 
t
 

v 
-

i-
N

 
I
N

N
 

-
-t -tI 

t 
im

r 
1,4 (N

 
-# 

IC
 

m
 

-
\ 

r 
jIA

-(J.jI 
>

0I 


* 
l 

X
t 

III 
*
4
 

-r 
-

n 
U

 
)rsc 

' 
,' 

r 
1 

1
4
 

i 
p 

4
 

Ut( 
%i-

n 
( 

X
) 

-
, 

1 
: 

p 
-

4r 
--

"i 
I. 

II 
t 

ftU
..I

liZ
, 

4 
.
 
I
t
 

.I 
.
 

L
.

.
 
.
 

. 
.J .

 
A

 
I 

-
.

.
 
.

.
.
 

.
 

.
.
. . 

0 I
 .

. 
.
 

I 

Z
 11: 

1 
0 

*
 
1
 

1
 

4
*
4
I
 

it 
it, 

*W
.4 

* 
* 

* 
* 

* 
* 

it 
1%

 
41 ,1eJr. u 

00 
* 

4 
W

* 
W

 

0t 
e 

_j 
-

.
) 

-,U
)*C

0 
13 

x 
0 

z 
A

W
IO

1, 
I 

y
t
 

w
4 

ft 
4*r>

D
.4 

fT
 

f 
t 

ft 
410 

* 
ft 

ft1 
M
t
 

1 
ft 

ft 
ft 

ft 
Zft 

ft e 
ft<f 

7tO
t 

fi 
-X

 1
1
 

4
 

C
it_

 ft 
.-I* 

t _j 
> 

. j 
t 

1. 
i 

http:jIA-(J.jI


404%" kT"iA" OF .5OS MOISTURE RrGALS ACC R',X?4, TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION 

PAGE 2NAME OF * MEAN SOIL * TEMPERATURE ' CUMULATIVE DAYS MSC* STATION * TEMPERATURE * MAX.CONSECUTIVE DAYS THAT MCSOANN*SLt4M*WIMT** REGIME IS* * * MOISTURE **ONE IN
YEAR IS *Sc /L TEVP >5* IN ONE
WHEN * MCIST IN SOME PARTS ***WHEN SOIL** AFTER ** AFTER ** R
* DRY MOIST REGIME* * * 'DRY MID MOT *DRY M/D MOI * YEAR *TEMP > 8 * SUMMER * WINTER * * 

*SALINAS *25.5 26.6 
24.4* ISOHYPERTH.*351 
 9 0 1351 9 0 9 
 * 9*SAN GABRIEL *14.2 7 *0*5 * ARIDIC*13.2 14.6* ISOMESIC 
 * 0 0 360 1 0 0 360*SAN LORENZO *28.4 360 360
28.2 28.4* ISOHYPERTH.* 0 0 360 * 0 0 360 0 120 * UDIC360 360 
 ** 0 **SANTA ISABEL*22.1 120 * UDIC *21.4 23.0* ISOHYPERTH.*266 
 94 0 *266 94 0 * 94*SANTO DOMING*24.5 24.4 * 94 ** 75 *24.3* ISOHYPERTH.* 0 * USTIC *0 0 36 * 0 0 360 360 **TABACUNDO *15.5 6 ** 0 * 120 * UDIC15.5 15.5* ISOTHERMIC * *0 0 360 * 0'TIPUTINI *27.5 0 360 ' 360 * 360 ** 028.3 27.4* ISOHYPERTH. * 120 * UDIC0 0 360 * 0 0 360 * 360 * 
*TISALEO *13.9 14.2 * 360 00* 120 * UDIC13.1* ISOMESIC 
 * 0 360 **TULCAN *13.5 0 0 360 * 360 36012.7 13.8* ISOMESIC 0 120 * UDIC
* 0 0 360 *UYUN ICHO *15.5 15.5 15.5, ISOTHERMIC * 0 * 0 0 360 * 360 360 ** 0 * 120 * UDIC *0 360 * 0 0 36 36 * 36? * 00 120 * UDIC 
COMPUTED BY FCRTRAh PROGRAM VWO8, APR 1981 


DATE 04/09/81
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FOR ECUA DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO 
FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 

PAGE 2
* NAME 
 MOISTURE CON.D. TEMPERATURE 
* TENTATIVE SUBDIVISION

OF REGIME 

* CON3 DAYS CU..DAYS * CONS.DAYS CUM.OAYS
'/D REGIME * *
OF MOISTURE REGIME * foCIST(2+3J MOIST(2+3)
STATION * COMP.MOIST COMP.MOI.
T>8 *
 * 
 * SUM. WINT 
 SUM. WINT 
 SUM. WINT SUM. WINT *
 

*SALINAS 
 ARICIC 9 ISOHYPERTH. * 
 TYPIC ARIDIC * 9 
 0 9 0
*SAN GABRIEL UCIC 360 * *
ISOMESIC 
 * TYPIC UDIC *
*SAN LORENZO * 180 180
UCIC 36U ISOHYPERTH. • TYPIC UDIC 180 180 *
 
*
*SANTA ISABEL LSTIC * 180 180 180 183 *
94 ISOHYPERTH. 
* ARIDIC TROPUST. 
 * 94 0 94 0 *
*SANTO DOMING UCIC 360 ISOHYPERTH. * 
 TYPIC OEIC *
*TABACUNDO LOIC * L80 180 180
360 ISGTHERMIC * 180 *
TYPIC UDIC 
 *
*TIPUTINI * 180 IO 180
UDIC 180 *
360 ISOHYPERTH. 
* TYPIC UDIC * 
*TISALEO UDIC 360 * 180 10 180 180 *
ISOMESIC * 
 TYPIC UDIC 
 *
*TULCAN * 180 180 180
UDIC 360 ISONESIC * TYPIC UDIC 180 *
 

*
*UYUMBICHO UDIC 1 I8O 180 180 *
360 ISGTHERMIC * 
 UDIC
TYPICTYPIC 
UC * A* 18 8*S 8
180
COMPUTED BY FORTRA,. PROGRAM VW0B, APR 
laC ARC 180 *
 1981 


DATE 04/29/81
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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
 

UARMICK 

511PLID AS: LOAIT-SIZL TAL, MIXED. 
BSMIC TYPIC DYSTIOCBwERP
 

S 78IT-025 -002 
 SIAPLE MOS. 78P1791 - 1796 DATE 6/ 5/79 
 U. S. DEPART829T OF AGRICOLTUI
 

SPODOSOL STUDY WNDHAM COUNTY 	 SOIL CONSZIVATXON SERVICE
HATIORAL SOIL SUREZ LABORATORY 
LINCOLN. NEBRASKAGIVUXAL 8326D 181k, 211, 28 

-I- -2- -3-- -4- -5--" -6- -7- -8- -9- -10- -1- -12- -13- -14- -15- -16- -17- -18- -19- -20

- - -TOTAL  - -) (- -CLI- -) (- -SILT- -1- ----- SAID------- )(-CO&LSM FnACTIOS(8)-) (>21)CLAY SLLT 510 111E C03 1iN COARSE VI f 8 C - - -VC -eIGMT
SAMPLA HZI DBPTS1 UCRIZON LT .002 .05 LI LT .002 .05 	
-..- T.02 .10 .25 .5 1 2 5 20 I- PCT OF
NO. NO. (ci) .002 -.05 -2 .0002 .002 -.02 -.05 -.25 -!-.10 -.50 
 -2 -5 -20 -75 75 iOLE 

< ...........------------ PCT OF <211 (3A1)-- -- ------------ > <- PCT OF <758d(3B1)-s SOIL 
781791 15 0- 5 Li 11.9 38.5 49.6 22.4 16.1 12.8 11.7 5.4 8.1 11.6 7 13 5 53 25781792 25 5- 23 821l1 10.4 39.0 50.6 21.2 17.8 12.1 10.4 5.5 7.8 14.8 5 27 48 68781793 35 23- 35 822 11.3 42.6 46.1 23.4 19.2 12.8 11.4 	

83 
8.6 6.9 10.8 6 I1 19 50 56781794 45 35- 50 823 10.8 38.9 50.7 20.3 18.6 11.4 9.8 5.5 9.0 15.0 7 20 37 78 78781795 55 50- 61 83 7.4 68.823.8 	 12.7 11.1 6.4 8.7 7.3 15.9 30.5 10 29 35 90 79781796 6s 61-117 2C 5.7 7.8 86.5 4.5 3.3 3.4 10.0 12.8 27.4 33.3 10 30 37 96 8 

ORGY TOTAL ZITO TOTAL t- - DIT-CIT - -)(BATIO/CLAT)(ATITEBPO )(- BOLK DZUSITY -) COLN ( - -1ArER COUT NT - -)C I r S RTILACTABLZ 15 - LIBITS - PIELD 1/3 OVIA 88OLI FIELD 1/10 1/3 
ED
 

15 NUOLH
SAPLB 821 
 IN AL Bk CIC BAN LL PI 01 8S08 D:0I SOIL BOIST BAR BAR AB2 SOIL80. N0. 6A1C 6818 6S1A 623A bC2B 6G8A 
 6029 801 801 411 4? .431 4011an 1 4D1 
 484 81C 1C 482 4C1
<- - - ---- PCT O <. -...-.-- --- > PCT <0.41. <- - G/CC 
- - -) C8/CR <- - -PCT OF <298 - -> CD/Cd 
781791 1 5.59 0.208 
 1.8 0.3 2.81 1.32 	 0.90 
 15.7
781792 2 2.41 0.113 1.9 0.7 1.26 0.92 0.98 1.01 0.010 38.7 9.6 0.25781793 3 1.33 0.064 
 1.8 0.5 0.61 0.60 31 1 1.17 
 1.20 0.008 30.0 6.8 0.27781794 % 0.91 0.053 
 1.7 0.8 0.55 0.53 
 1.20 
 5.5
781795 5 0.58 1.1 0.3 0.62 0.54 1.50 
 4.0
781796 6 0. 1 
 0.7 0.2 0.63 0.93 
 1.60 
 5.3
 

C- 8I4OAC ZITIACTABLR AS S -) ACID- ZITO (- - CEO - - -) AL C03-BASE 5&T- 1S 215. 
 ( ....- PP - --CA NA I.K SUN IT! AL SUN i86- 8SES SAT SUN 804 CkC03 088SAU"LA 81i 584 5804 588i1 S18 BAIS CAT3 OAC + LL 	
CACL2 820 

oA00 <201 
 /Cs 	 .018
80. NO. 6821 6020 6121 
 6Q20 6828 6611 IA31 586A 5A38 51 5C3 5C1 6118 811 
 acts Clia
<- --------- - -- a-------- -
EO / 100 ..-.-.- > <- - - PC? - - - -> 1:2 1:1
 
781791 
 1 0.3 0.2 0.5 31.9 7.5 39.4 33.8 8.0 94 I 1781792 2 0.1 	 3.2 3.50.1 2;.0 3.5 22.1 13.1 3.6 97 TI I 8.0 8.1781793 3 TI 
 I1 11.7 2.2 11.7 6.9 2.2 100 TI 
 13 23000 
 8.2 8.3781794 8 T------ --- T1 10 2 2.0 10.2 5.7 2.0 100 TI 18
781795 5 .. .. . 4.2 8.3 .. . 7., 1.1 7.6 8.6 1.1 100 I T 8.4 8.8781796 6 IN T 5.2 0.6 5.2 3.6 0.6 100 T 1 4.8 4.5 

- - - - SPODIC HORIZON CRITERIA --- - - - ------ I1BILOGY- -- --- - - ----
C- -40 PTHOPROSPHATE EITRiACTAL8- -1 INDEX 
 - - -- CLAY .......
C rE AL ?E*AL IE411 ALC OF 	 )

( . . - -DT - -) TOTAL DOSARPLE UZ1I-	 -DIVIOED B- -) ACCUB 
R3
N8AT8
N0. 80. 6 4A 6CSA 6SA 01-CI PCI PCT 
 7A28 7128 
7028 7128 713 7A3 7.10 7$10
<- PCT OF (288-> FELL CLA! CLAY (R ELATIVI IOUTS -) (--.--- PCT - - -) 

781791 I 1.1 0.2 0.6 0.1 167
 
781792 2 1.8 0.6 0.5 0.8 
 0.1 0.2 308
 
781793 3 0.2 0.3 0.2 TN 
 73
 
781798 4 0.2 0.2 0.2 T 75
 
781795 5 
 0.2 0.2 0.3 0.1 43 
781796 6 0.1 0.2 0.3 0.1 132 

FANIL CONTROL SECTIONS DEPTH 25-100 PCT CLI PCT7.6 .1-7585 66.8. SPODIC BO3ZOt INDEX OF ACCONUL 0 

1STI8ATID BULK DENSITY FOR LAIN! 1, 4, 5, 6,
 

ANALYSIS: S- L0 ON 311) <28I8 DA31S 
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DATA SHEET HEADING
 

WARIWCK 

SAMPLED AS: LOAST-SILRTIL, MIXED, dESIC TYPIC DYSTROCHZEPT
 

S 78VT-025 -002 SIMPLE 90. 78P1791 - 1796 DATE NOV0m. 1979 U. 5. D.Pk&RTNMT O AGRICULZOZ 
SOIL COSBAVATION SERVICE 

SPODOSOL STUDY VINDBAA COUNTY NATIONAL SOIL SOE15 LBOA 211 
LINCOLN, NEBRASKA 

GAMIAL BETODS IB1A. 2AI, 2B 

Warwick
 
Name o7 the soil series, pedon sampled to represent.
 

Saped
7 AS
 

ClaS11c ation (field) of pedon at time of sampling.
 

Pedon number S78 VT-025-002
 
5 = special sample
 

78 = calendar year sampled

VT = state where sampled - 2-letter FIPS code for state where sampled
 

025 z FIPS county code
 
002 = consecutive pedon number for calendar year for county
 

Sample numbers--NSSL assigned numbers.
 
78 = year (,:Y)
 

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

Project name and/or county sampled.
 

General methods for soil preparation--see SSIR No. 1.
 

General conventions. Unless otherwise specified analyses are calculated to an 
oven dry weight base. Therefore, if
 
analyses are reported on a < 2 mm base, it means that analyses are on all particles < 2 mm in size and results are
 
calculated using an oven dry sample weight. Con',ersely, if the analyses are reported on a whole soil base, it means
 
that the analyses are for all particles with coari. fragments included, and are calculated using an oven dry sample
 
weight.
 

Footnotes
 

FAMILY CONTROL SBCTIUM: 08PIU 25- 71 PCT CLI 51 PCT .1-75mB 2
 

ASIALISES: S- ALL ON SIEVED <2aM BASIS
 

IIERALOGT: KINO Or nIHERAL Al MICi ET iONTBOR.LL 99 KAOLINITE CL CHLORITE OZ QoRTZ
 

RLLATIVE AMOUNT 6 INDETLRBINTAE 5 DOMINANT 4 ASUNDAIT 3 8ODERAI 
 2 SMALL I TRACE
 

Family control section: Depth limits of control section; calculated weighted average % clay of control section; and calculaLed
 

weighted average % 0.1-75 mm fraction ror use in determining loamy vs. silty particle size class.
 

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

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

Mineralogy: identifies clay mineralogy codes and relative amount codes.
 

http:iONTBOR.LL
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Tier I
 

-1- -2- -3- -4- -5-- -6- -7- -8- -9- -10- -11- -12- -13- -1- -I- -16- -17- -I- -19- -20.

10. 
,zSULHZV CEPTa 
KO. (Ca) 

I1112z11 

C---TOTAL 
CLAY SILT

LT .002 
.002 -.05 

-- -) 
SIND
.05 
-2 

I- -CLAr- -) I--T- -(------SN 
FVE C03 rTV2 COLMS2 V? VLT LT .002 .02 .05 .10 
.0002 .002 -.02 -.05 -.10 -.25 

a
.25 
-.50 

C
.5 
-1 

- - ) (-COAMSE FBACUONS 
VC - - - - WRIGHT-1 2 5 20 
-2 -5 -20 -75 

(BRI-I (>28U 
- WM.1- PCT 0, 

75 VUOLI 
<- -PCT O <238 (3&1) ........-....---------- > <- PC? OF <7588(381)-> SOIL 

761791 1 0- 5 &l 11.9 38.5 49.6 22.4 16.1 12.8 11.7 5.4 6.1 11.6 7 13 5 53 23 

General: First two columns (unnumbered columns) are the same for each tier. 
 The first column on the left is the NSSL sample
number, the 
second number is the horizon number. Except for columns 1-3. 
tier 1 Is entirely particle size and coarse fragment data. Particle size distribution (columns 4-15) is reported on the ( 2 am fraction and is determined after destructionof organic matter, washing free of soluble salts, drying the sample, and obtaining a bass weight, and dispersion with sodium 
hexametaphosphate.
 

Column 1. Space 
after horizon number for two letter preparation code.
 
S - standard preparation. Coarse fragments > 2 an weighed and discarded from sample shipped 
to lab.

SP - same as 'S' but clod parameters (tier 2, columns 12-14 and 16-18) reported on a wholg soil base. 
 ften used


in soils with soft shale, tuft, or other water holding zoarse fragments.

SK - same as "S" except 2-20 mm fractions are ground to ( 1 m and kept. Analysis of 2-20 mm fraction is combinedwith analysis of ( 2 m and reported as < 20 mm base. Often used for calcium carbonate and for gypsum; i a.


calcic horizon with hard concretions, see Soil Taxonomy, p. 387.
SR - s.%Me as "SK" except 2-20 inmfractions recombined with < 2 mm fraction. Results reported on ( 20 mm bays

GP -entire sample ground. Results reported on whole soil base.
WP . same as "GP" except > 2 tm fractions sieved and weighed before grinding 
to < 2 mm and recombining with


( 2 mm material. Results reported on whole snil base.
 

Column 2. Depth in cm.
 

Column 3. Hnrizon notation. Arabic numoers 
are used instead of Roman Numerals. Printed horizon designation may oe truncated
 
since only six spaces available for notation. The entire notation is stored in computer
 

Column 4. % total clay. Particles < 0.002 mm. Sedimentation and pipette analysis.
 

Column 5. % total silt. Particles 0.002 risto 0.05 mm. Sedimentation and pipette analysis.
 

Column 6. % total sand. Particles 0.05 nmato 2.0 mm. Sieve analysis.
 

Column 7. % fine clay. Particles t 0.0002 mm. Centrifugation and pipette analysis.
 

Column 8. % carbonate clay. Carbonate < 0.002 m. Sedimentation and pipette analysis, HCI treatment, and CO2 evolution
Subtracted from col. 4 to obtain % noncarbonate clay when determining taxonomic particle size class. 
 See Soil
 
Taxonomy, p. 384, footnote 1.
 

Column 9. 
% fine silt. Particles 0.002 mm to 0.02 mn. Sedimentation and pipette analysis. 

Column 10. % coarse silt. Particles 0.02 mm to 0.05 mm. By difference--coarse silt - (100-(% clay + % fine silt + % sand)] 

Column 11. % very fine sand (VFS). Particles 0.05 mm to 0.1 mm. Sieve analysis. Treated as slit to distinguish loamy and siity

particle size classes. See Soil Taxonomy, p. 383.
 

Column 12. * fine sand (FS). Particles 0.1 mm to 0.25 nm. Sieve analysis.
 

Column-13. % medium sand (MS). Particles 0.25 
mm to 0.5 mm. Sieve analysis. 

Column 14. % coarse sand (CS). Particles 0.5 to 1.0 mm. Sieve analysis. 

Column 15. % very coarse sand (VCS). Particles I mm to 2 m. Sieve analysis. 

Column 16. Weight % coarse fragments 2 mm to 5 mm. Reported on < 75 mm base. Sieve analysis.
 

Column 17. Weight % coarse fragments 5 mm to 20 mm. 
Reported on < 75 mmnbase. Sieve analysis.
 

Column 18. Weight % coarse fragments 20 ms to 75 mm. Reported on < 75 ma base. Sieve analysis in field (at least 20 kg

sampled needed) or calculated from volume estimates.
 

Column 19. weight % particles and fragments 0.1 mm to 75 
we. Reported on < 75 no 
base. Sieve analysis and/or estimates of
 
> 20 mm fraction, used to distinguish loamy and silty particle size classes (see p. 384, 
Soil Taxonomy).
 

Column 20. Weight % fragments ) 2 mo. Reported on whole soil base. 
 Includes fragments from 2 ma to 250 mm in size. Calculated

from sieve analysis and volume estimates. Used to convert analysis on < 2 mm base to whole soil base by formula:
 

datum whole soil - datum < 2 mm x [1-(col. 20/100)).

Coarse fragments assumed diluents in this equation.
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tier 2 

-I---2--J- --- S---6-- -7- o-- -9- -10- -11- _12- -13- -14- -IS- -16- -- 1--9-*

01QM TOTAL &IT&TOTAL (- - DITl-C.IT - -1 (RATIO/CLA1) (ATTlEiE33 )(- BOLl DEiSITY -) COLZ (- - VATHIRCONTIMT - - VID 
C V P S EZTACTABLE 15 - LIBIT5 - FIELD 1/3 OVdN MOL1 PIELD I/10 1/3 15 hAOLA 

SASPLB HEM Fl AL am dC BAR LI. PI MOIST SZE 091 SOIL BUIST BAR BAR BAR SOIL 
MU. MO. 	bAC bBI 651A bUMA 6C28 6G7A 602A 801 801 4I1 CF iA3A 1l1D 1 AI 401 s44 aBIC otC 8Y2 MCl 

(- ------ PCT OF <B- --------- > K? <0.442 <- - 9/CC - - -> CB/CU <- - -PCT UP <lD - -> C,/C5 

78 781 I 1.57 0.14) 	 0.71 0.33 49 25 1.29 1.55 0.063 25.d 14.2 0.12
 

General. Unless otherwise noted, analyses are reported on ( 2 mi base. 

Column 1 % organic carbon. wet combustion analysi (Walkley-Black). Multiply % organic carbon by 1.7 to estimate organic 
matter. 

Column 2. % total nitrogen. Kjeldahl digestion analysis. Carbon/nitrogen ratios a 10-L2 in mollic epipedons. Higher ratios 
may indicate a nitrogen immobilization problem.
 

Column 3 % total extractable phosphorous. Perchloric acid digestion. Presently not determined at NSSL.
 

Column 4 ' total sulfur. Leco ignition, KO 3 titration. Used to assess potential acidity in sulfidic soils or mine
 
spoils.
 

Column S % iron Dithionite-citrate extractable (Fe Ol-Cl). Commonly calted "free iron.' Used in spodic norizon cr teria
 

Column 6 % aluminum. Oithionite-citrate extractable (Al Dl-Cl). Used in spodic horizon criteria.
 

Column 7 % manganese. Dithionite-citrate extractable.
 

Column 8 CEC-7/clay ratio. Ratio of CEC-7 (Tier 3. col 9) to total clay (Tier 1, col 4) Related to activity of clay
 
fraction. 

Column 9. 15-bar/clay ratio. Ratio of 15-bar water (Tier 2, col 19) to total clay (Tier 1, col. 4). If clay ) 10% and .f 
organic carbnn/clay (Tier 2, col. 1/Tier 1, col 4) is t 0.1, ratio should be between 0.3 and 0.5. Ratios , 0.6 
may indicate a dispersion problem. See p. 584. footnote 1, Soil Taxonomy. 

Colun 10. Liquid limit reported on < 0.4 mmibase. Used in Unified and AASHO engineering classifications. 

Column 11 Plasticity index reported on < 0.4 mm base. Calculated by liquid limit (col. 10) minus plastic limit. Used in 
Unified and AASHO engineering classifications. 

Column 12. Bulk density at field moisture content g/cc (dry wt./moist vol.). Measured on natural fabric clod. 

Column 3. Bulk density at 1/3-bar or 1/10-bar moisture content g/cc (dry wt./molst vol.) Measured on natural fabric clod. 
Used on SCS-SOILS-5. 1/10 bar run on sandy soils that have 15-bar moisture (tier 2, col. 19) < 5% throughout. 

Column 14 Ovendry bulk density g/cc (dry wt/dry vol.). measured on natural fabric clod. 

Column 15. COLE. Coefficient Of Linear Extensibility whole soil base. Calculated from increase in bulk dansity oetween moist 
r;er 2, col. 13) and ovendry conditions (tier 2, col. 14). Used in determining shrink-swell potential for 
SCS-SOILS-5 or total potential linear extensibility for vertic subgroups. Total potential extensibility equals
horizon thickness in cm x COLE: summed for each horizon to the depth in question (assumes no large cracks oetween 
air-dryness and 1/3-bar moisture and that coarse fragments are diluents). 

Column 16. Weight % field moisture content (wt. H2 0/dry wt. soil x 100). 

Column 17 Weight % moisture content at 1/10-bar tension. Calculated from water retained In natural fabric clods for loamy
and clayey soils and from water in < 2 mu sample for sandy soils. Used to represent field capacity for sandy soils. 

Column 18. Weight % moisture content at 1/3-bar tension Calculated from water retained in natural fabric clods. Used 
to represent field capacity for loamy and clayey soils. 

Column 19. Weight % moisture content at 15-bar tension. Calculated from water retained In < 2 m soil sample. Represents 
the wilting point. 

Column 20. Water Retention Difference (WRD) Reported as cm of water per cm depth of soil. Volume fraction for whole soil of 
water etween 15-bar and an upper limit, 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 estimate of Available Water Capacity (AWC). 

http:DITl-C.IT
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Tier 3 

-1 -2- -3-
 - -6-- -7- -8- -9--
 -- _1- -12- -13- -1- -15 - --16- -17- -IS- -19- -20-

AC IU 

|- UBtOAC EXTRACTABLE 5ASS -) ACID- ZX13 (- - - -CIC - - -) -BASE SAT- C03IL AS IRES. - -....Pi - -CA fiG Is K $03 ITT AL SUB 11- BASIES SAT SU 114 CACO3 OHMS 
-) 

SAUL 5Z3 StA 5B41 	 CICL2 620SiA 584A 8,SRS CITS OAC # AL OC <28d
10. 	 10. 6123 602Dl 6P2 602l 682B 6G11 5A3A SAS& SA3 5GI SC3 SCI 631 
/Ce .0lnS
 

611 
 SCiI OCI 
< --- - - - - - - -- - EQ / 100 ---.---.. - - -.-- --- <---- -PCT - .-->711793 	 1:2 :1
.1 3 - -T - I 11.7 2.2 11.7 6.9 2.2 100 TA TI 23000 
 .2 .3
 

SALT
 

- IBIOAC IITRACTIuLE d51S -) ACID- I- -CzC- SA3-) 11CS BASE ChaBOIATU CASO4 AS -...- - -,
2pa -
CA n0 IA I SUB ITI SUB 
 1111- EA SATURATION AS CACO3 GYPSUMSAMPLj aZu 5B60 5aEa 584 	 SAT CACL2
S8u UASdS (ATS PAC 

WO. NO. 	 SUB WH4OAC (2f1 20I 26R <206fa PASTE .013
6X23 6020 6F2B 6020 6H2B 513 SA6A 5D2 SC3 6116 611C
S SC 
 6f1C aC1B 8C11
 

< - -- - ------- g / 100 G --- - - - -- >T* P - -<- <- - C1 -) -PCT -> 1:2 
78 701 1 0.1
5.3 1.1 
 35.3 TI TI 
 1 
 7.7
 

General: The NSSL has acid and 
salt data sheet formats. The first two tiers 
are the saeie for each format, but tiers I and 4differ. All analysis on tier 5 are reported on the < 2 mm base. Columns I through 4 are 
bases extractable in normal
ammonium acetate (N NH
4OAc) at pH 7 (CEC-7).
 

Column 1. 
 NH OAc extractable 
Calcium (CA) meq/100 g. Note that Ca is not reported for horizon 
I salt sheet because the sample
is calcareous. NH OAC disso;ves
4 and extracts Ca from carbonates, gypsum, and other soluble salts
soil tirt for Ca. 	 Commonly used as
Convert to Kg/Ha 7 Ca meg/100ig x 20 K thickness in cm x bulk density (tier 2, col 13) x
(1-(Vol ) 2 am/100))
 
Column 2. NH 0Ac extractable magnesium (14g)mag/i0 
g. Commonly used as soil 
test for hMg Convert to kg/ha : 4g meq/100g
 

x2 x thickness (:m) x bulk density_ tier 2, col 
 13) A [1-(Vol , 2 mm/lO0)J
 
Column ) NH 4 OAc extractable sodium (Na) raeq/,nO g.
 

ColIunin 4 NH OAc extractable potassium (K) nieq/IQO 9. Common soil test for K Convert to kg/ha -
K meq/100 g x 59 x thickness 
(cA) a bulk density (tier 2, col 11) x I -(Vol. 5 2 mm/lO0)J 

Column 5 Sum of bases (Ca - W) - Na * K) extractable by N Nlil4OAc (ColS 1-2+3+4)
 

Colun 6. Extractable acidity mtasured at 
IH .2 meq/100 g.
 
ColIumn 7 
 Normal potassium chloridt (KC1) extractable aluminum (Al) m1 /100 
g (acid sheet only, 
blank on salt sheet)


Normally little present if 
pH > 5 (col. 20).
 
Col umn 8. Cation Exchaige Capacity at pH 8.2 
(CEC-8.2). Calculated by sunning NH
OAc extractable bases (col
4	 5) and


extractable acidTty (col. 
 6). Not reported on 
salt 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 sheet. 
 Bases plus Al (CEC-unbuffered). Calculated by 3unning NHtOAc 
extractable bases (col 5) and KCI
 

extractable Al 
(col. 7). Commonly called effective CEC of acid soils.
 
ColuIumn10. Salt sheet. Exchangeable Socdium nercentage (ESP). 
 Calculated by dividing extractable Na
and multiolying by 	 (col 5) by CEC-7 (col 9)
10n. Etracta le Na is adjusted for soluble Na 
(Tier 4 col 3) if present, NH OAC will 
extract
both exchangeabletnd soluble Na. 	 4
Calculated, Exchangeable Na = Extractable Na
meq/OOg - ((soluble Na meq/I)(SP-Ter . col 10 salt sheet) 10001 Used as natric 
horizon criteria.
 
ColIumn 
11 Acid sheet. s aluminum saturation. Calculated by divding KC1 
extractable ,AI (col 7) by bases Plus Al (col 10)
and multiplying by 100 Considered rol limiting if 
 KO*0.

Columan 11. Salt sheet. Sodium Absorption Ratio (SAR) SAR Na T;er I.,Col. 
3)14'---' 


Criteria 
for natric Forizon and-used in assessing sal,n,ty problems 
 Set up 
to assess quality of rrigation water
 
Column 12. % base saturation, sum of Calculated by dividing
cation%. 
 sum of bases (col 5) by CEC-8.2 (col 8) and multiplying
by 100. Used in 
most alfic-ui;c separatiuns in Soil Taxonomy.
 
Column 13. % base saturation, NH OAc Calculated by dividing sum 
of bases (col 
 5) by CEC-7 (col 9) and multiplying by 100
Used in ollic, umbria, and eutro-dystro breaks in Soil 
Taxonomy.
 
Column 14. 
 % calcium carbonate equivalent Carbonates of Ca * Wkj analyzed. Expressed as CaCO equivalent. Used to
3 	 assess


calcic horizons and mineralogy :lass.
 
Column 15. Resistivity ohms/cm. Determined on saturated paste. 
 Used to determine potential 
hazard for corrosion of uncoated
 

Coleumn 16. Salt sheet. 1, CaSO as gypsum ( 2 sia base. Used to determine potential 
hazard for corrosion of concrete, also to
assess 
gypsic horizgns and mineralogy class.
 

Column 17, Salt sheet. 
% CaSO 4 as gypsum ( 20 mm base. Used 
in mineralogy class--se Taxonomy p. 387.
 
Column 18. Acid sheet. 
 pH 1:1 N KCl or NaF pH. KCl pH used as indicator of net negative charge. Consonly I unit less than
pH in 1:1 soil-water suspension. 
NaF pH > 10 indicates presence of structually weak AL associated with allophane,
organic matter, or hslloysite.
 

Column 18. 
 Salt sheet. PH of saturated paste.
 

Column 19. pH in 1:2 soi1-O.0 M calcium chloride (CaCI ) suspension.
Normally about 0.5 	

Used to eliminate possible seasonable variations in pH.
units below the 1:1 soil-alter pH (col.
6	 20) but may be greater for acid soils. 
 Relates sownohat
with base saturation when BS > 0%; 
ie, if CaC pH is 6.0 NH OAc base 
saturation is commonly,: 75%; If 
pH is > 7.5,the soil is normally saturated with bases. UseA in reaction c asses--see Taxonomy pp. 368,Soil 
 390. 
Colum 20. pH in 1:1 
soil-water suspension. Normally varies 
according to season of 
the year.
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Tier 4 

--- - --- ------- -- --- 0------ - -IS- -- -17- -- -19- -0

- - - SPODIC HORIZON CRITEBI -... -) ( - - . - .-E aNALOGY - -

I- -dA PTBOPHOSPHATA EXTRACTABLX- -) INDEX 
 - -..... ..... -. CLAY


C 7E LL FIL PZ*kL IL*C of 1-. - - 1- 1 .. -Of - -1 TOTAL DOB
SAIlPI HIM (- -DITIDZD ST- -) ACCUS RBS iELTH
NO. 90. 614A 6C51 6GSh D-CI PCT PC? 7121 7&28 7128 7A211 7k3 713 78I1 7811<- PCT OF <2a-> rZ*LL CL&! CLAY <- IRZLATVI A8OONUS -> <- -.. - - - .> 

781191 1 1.1 0.2 0.6 0.1 167 
781792 2 1.8 0.6 0.5 0.4 0.1 0.2 304 SALT 

I-a. . . . ZITRACTeO YROR SATURATED PASTA - - - ......... - It1ALOGY 
-
TOTAL IL.C. -. -..... CL&A ....... )Ch aG it I C03 HCOP CL 304 9O3 B20 SALTS COND. (- - - - I-RA - -DTA - -| TOTAL DONSAoP.E sZu &SC. Oi1 (- ... <20 - -<20 -) CES- INIATNo. MU. 4*10 601U bPt8 6010 b~la 6JIB bAC 6LIC 691C 
 @A s8 8aos 712. 7&25 712D 713 7A3 7B1A<- - - -------- ABU / LLTi- -- - -- - ---- 7128 7811- - -?C? -> /C I - iL&aZI AlAOOS -> <---- PC - - - 

78 71:14 4 24.0 14.5 0.7 0.3 1.2 I 
 '1.4 58.0 0.1 2.50 IT 3 21 3 1i 3 CL. I Sil 

General. The first 12 columns of the acid and salt data sheets di ffer and are discuss2d separately AlI analyses in tier 4
 except mineralogy 
are reported on the < 2 mm base. Clay mineralogy is 
reported on total clay base unless otherwise
noted. Grain counts are on base of fraction(s) specified in heading.
 

ACID
 

Column 1. % sodium pyrophosohate (0.1 M Na4 0 ) extractable carbon (C-pyro).
P2 7 Used in spodic horizon criteria with
 
( 0 1% Fe-Pyro (col. 2).
 

Column 2. % sodium pyrophosphate extractable iron (Fa-pyro). Used in spodic horizon criteria Usually considered to be ron
 
associated with organic matter
 

Coiumn 5 Sodium pyroplospnate extractable aluminum (Al-pyro) 
 Used in spodic horizon criter-a.
 

Column 4. Pyrophosphate Fe Al/dithionite citrate FeaAl ratio. 
 Calculated by dividing Fe-Pyro + AI-pyro (cols 2-3) Oy

Fe 01-Cl + Al DI-Cl (tier 2. cols. Used
5+6). in spodic horizon criteria.
 

Column 5. Pyrophosphate Fe+AI/cIay ratio. Calculated by dividing Fe-pyro + Al-pyro (Cols. 
2+3) by % clay (tier 1. col 4)

Used in spodic horizon criteria.
 

Column 6. 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.
 

Columni 7. Index of accumulation of spodic horizon. Calculated by subtracting 1/2 clay % (tier 1, col. 4) from CEC-8.2
(tier 3, col. 8) and multiplying by thickness (cm) of subhorizon. Total index Is 
sum of all subhorizone of spodic

horizon. See Soil Taxonomy p. 32 for limits of spodic horizon.
 

SALT
 

Column 1-9 are soluble cations and anions (salts) 
in a water extract from a saturated soil paste.
 

Column 1. water soluble Ca meq/1.
 

Column 2. water soluble H meq/1
 

Column 3 water soluble Na meq/1
 

Zolumn 4 4ater soluble K meQ/1.
 

Column 5. Water soluble carbonate kCO ) meq/1. pH (Tier 3, col
3 20) must be > 9 in order to nave carbonate anion.
 

Column 6. Water soluble bicarbonate (HCO ) meq/1.
3
 

Column 7. Water soluble chloride (Cl) meq/1.
 

Column 8. Water soluble sulfate (SO.) meq/1. Used along with gypsum kTier 3, Col$. 1716 & salt sheet) in estimating potential 
corrosivity of concrete. 

Column 9. Water soluble nitrate (NO,) maq/1. 

Column 10. weight % water conter of saturated paste (Saturation Percentage--SP). Used to convert froe meq/ (cols. 1-Q
salt sheet) to meq/LOOg. Datum meq/IOOg . Tgatum meq/r)(SP)/1000. 

Columl 11. % total estimated soluble salts in soil. Calculated froe conductivity (EC, Col. 12 silt sheet) of stturation
 
extract. Total salt meq/l - -4.2533 
+ 12.2347 (EC, -col. 12 salt sheet) * 0.0580 (EC) - 0.0003 (EC) Total
 
salt % x total salt meq/1 10 salt
x 0.00064 SP (col. sheet).
 

Col un 12. tlectrical conductivity (EC) of saturation extract nrtto/cm. 
 Used as a measure of salinity.
 

BOTH ACID AND SALT DATA SHEETS
 

Columns 15-16. Relative amounts of clay minerals. 1--trace, 2--small, 
3--moderate, 4--abundant, 5--dominant, 6--indcteminripte
 

Columns 17-18. Quantltative 
amounts of clay minerals in percent (Differential Thermal Analysis--DTA).
 

Column 19. 
 % total resistant minerals. Optical count of minerals in dominant fraction (alit or sand). Is used to assess
 
family mineralogy class. 

Colmn 20. % dominant weatherable mineral in fraction(s) indicated. 
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SOIL INTERPRETATIONS RECORD 

A B C n F F G 1! I J KJi~ 	 IT= I IOILP~flina[$11K[ 

______CT._I____ _ 	 or IL_ FRlLT-. 

"'CT) 4 is i I Lots INU 

L 5 l 0 P R T U V ~ k&& 	 NtWA- AVAILASlE Z UIAmT CatLI Itu OM c ork. 
uaNTrY wrIyO VAILELACAT 4LACIt*a 	 I " I s11118 

"COluim A. ThiCkll in i.--Iayer or ene. os. tier I' Col. 1. Convert cioto in-in c ./12.54
 
Eti*M 1-- iOi t, , 0-10 ci.e O-4 in
 

COlumn a. 	 JSOA teAtUr.e.Sea tier 1, col. 4-6 alid11-15and vol. osi.a.tasof coarse fraglaIntiindesCriptiOn.
 
EAaafpl.--pedoni sily CIAy
0. 0-1 cmu 


COIL.1 C. 	 Unified engineering classification. See *Guid for ltorireting Engineering uses of Sos (GIEUS)
 
Sll col.3 F, , ., I, Jo k,
 
E a ull--p.O., 0-i0 ca * ClH
 

COIln 0. 	 AASHO engoinearing CIlait l See G.EU5 and Coil. F. G, H, I. J, 9
 
EoaoVi-- such,2, 0-10 Ci. A-7-6
 

CoIluI E. 	 Fracti3n 1 3 ., 1 in tier 1inches(70 eu) clcitld tro. La 
I nc " itco 1 20 [(col. 16 * 1 * k (sOo - cal 20)/100 6 * I? * 1)1 

Eiole.--*Paon , 10-23 Cc, 
I 5 ,ncn * 6161 1(6-o, 1 61(00 - 61)II00l - (6 * 16 * 3))1 - 61 - l('(5559)/(0oo-0)) 

Colum F Percent ps-ng 14 Sieve Iatarial - m) calculate from Lte in tier I
 
p IsrQ14 - (100 . (col 12 * 11)1


C.1pla--pedoa, 1, 3"l0 A:.
 
I p45Siing 14 • (100 - (2 * 551) 110It0 " 57( " -*.
 

Colu1i 0 	 I : 10 iee (uiaterml 2.7). Calculate fro. data in tier I.passing 

EP.~-.~hr-0PSig510 (20 - IS. 16 17, IS)


0 e],3-P;;~i-pedon 
*spJIS-N 010 • 00 (I * 7 • 55)1 . (100 - 3i . 62. 

Cli, 	 %S.Pllsing %40 sieve (material 0 .42-) estitiateusing data in tier 1.
 
1 Psilng c0lIO G' ((COl. 14 * 15)(Col.G/10)

EP0l -- pedn I, 0-50 c . 

N passing oN 1 52 - (4 7 4 0l(62/100)1 1 I(B.7)(O.62)l 1 62-_5 

COIlaWS I 	 I pillig 4200 ' e) usclt data in tier 1.Liloa (natarial 074 CallitI 

passing 1200 sieve , (cci.0,10 I(Col 4 . 5) * (col 11/2)1


Eoaxla-Oi-oedcn I, -10 C.
 
r I 20 sieve (62,100) 1,112 * (9.612)1- (0.62) 1(67.4)
aSSin 54 2) * 

(4 1)1 062 17.2) .
 

Colimn, 0. LiqUid It, (LL). See tier 2 l:01I
 
&A cOle--pedon0-1O cn, 52
2. 	 LL -

ColI.*i4. 	 Plasticity .nd" See tier 1. :01
5*l. 11.
 

:P ia"Cle--pedoc 2, O-10 c-s, P, T1 

ColuLonL. 	 sa5e 4S Col A.
 

Column M 	 Percent cly ea tier 1, c.l 4
 
tEam1le-- rdon 2. 0-50 C. * clay - 45 4%
 

Col.ls." H 	 o ist i bu1K donsity See tier 1. Col I . 

E6oole.-pedon 2. 0-,0 c, bulkdensity .15 g0/c 

Colmn 0., Perenaility in inchesa/hour.	 of layer.
 

COiUw P. 	Avillbi* eter CopaciLy (AVC) Estei4te from WODO(tier 2, cal. 20). vwe must be adjusted to rooting depth 
cd restrlctiOnl-ol for salts. no restrictions or slits iniiU ofIf root 4I0 estiosilter AWC. 
Examptle--pedcn0. 0-T0 L. laer .S,-ee '4C *.15.
 

CoilIin Q. 	 S01 reAction (pH). SeIier 1; col 20 
Euaeoie--ado, I. 0-t0 c. reactionn * I 

t. 	Salinity. , cc 

pade-=Haple tC . rating lou.
 

COilaWse Based on EC (tia- o 2 it sheet). Saw GIEUS for clael. 
2. 25-46c * 

ColImTi S. 	Shrlnkos.eIiPotential. Based on COLE (tier2, cot. I$) St GIEU$ for classes. 
EAl8ap--efdon 2, 0-10 rt. COLE - 0 077 rating . high. 

COlllmT. 	K fector-allues assigned by series. Can estimate frotswischlener nomograph.
 

ColiamnU. 	T f.Ctor--valUes assigned by series
 

ColtmanV. 	 Vini eTrodlbilitygroup. ee Technical i dl 

attor 1 organic 

Cfit e=-p. on 1. 0-10 cia% organicnattor - 4.535 a 1.7 7 1%.
 

COIIn 4 	 Organic CalCUlate by ""'lti'iiying Carbon (tier 2. Cal 1) 1.. 

Column X. 	Corrosivity uncoated steel. Based on Resistivity (tier5, cal. 15) or acidity (tier 5. col. 6) See GIEUS 
fOrClass. 
E~Ie~.te0oa' 1, 63-122 acidity i-eq/100 g. W.000.Cm lone Y.6 Resistivity - M Rating - IM. 

Colie Y, 	Corrosivlty concrete. gased on loubllUlfate (tier 4, co|l 8. salt eseet)or I gypsli (tier 3. 
Cal. 16 * 17 lt sheet), and PH (tier 5. cal. SI GorESl0).for"cl(s. 

SOI Po 	 . ceqyl a IP (tier 4, cal 10, It sheot) x 0.48,
EXLple-opid~ho 2, c*a sOi ppa 90 - ooderatoI5-140 - 79 a 0.48 5412 apr or rating. 

Gypgist is partlally solUble n Tatr and contributes 10 -,nIT SO If the soIl 
cot ins a 1*%gypl,.,it t i a sourceof ) 7,000 pm 4 therefore.nottial 

rating ay have to be adjusted for presence of gyMoun.
 

"r IIl stI likely be conoerted to .etricsystemi .iLhln 110. For purpose of coVaeirlsonto data sheetC, depths 
re lIsted 0nC.e. 
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Example Pedon 1 ACID SHEET
 

5HPLUD IS, LOAMI-SKILETIL. NIXED. FRIGID FrI9IOcRIEPT 

S 7783-031 	-001 SIPLE 303. 78P 552 - 556 DITZ ALy 1979 0. S. DEPAITBIT Or AOIICOLTURE
 
SOIL COINSERVATIOII SEIV!Cl'
 

COOK AND ST. LODIS COUNTIES NATIONAL SOIL SOlVEY LISORITORT 
LINCOLN, IEBRASKI 

GElIAL NTRODS 1311, 2A11 23 

-I- -2- -3-- -4-- -5-- -6-- -7- -8- -9- -I0- -11- -12- -13- -14- -I5- -16- -17- -10- -19- -20

(- - -TOTIL - - -1(- -CLA- - -SIT-- .. ------ -COARSS...- PriCT1ON$M)-) i>p28) 
CLAt SILT SIND FI12 C03 FIRE COAlRSE I F a IC - - - - VEIGIT - - - - T 

SAMPLE UZI DEPTH 801203 LT .002 .05 LT L? .002 .02 .05 .10 .25 .5 I 2 5 20 . 1- P'T OF 
S0. 10. (Ca) .002 -.05 -2 .0002 .002 -.02 -.05 -.10 -.25 -.50 -I -2 -5 -20 -75 75 VBOLE 

<- ----------- PCT OF <2a8 (311) - ------------ > <- Pe:T OF <755R(351) -> SOIL 

78 552 15 0- 10 11 13.2 54.2 32.6 36.4 17.8 9.6 9.5 4.8 4.7 4.0 1 2 35 52 50 
78 553 25 10- 23 52111 19.5 42.6 37.S 28.2 14.4 7.1 8.8 4.9 7.3 9.8 6 16 31 67 61 
78 554 35 23- 38 02211 12.2 23.2 64.6 15.5 7.7 6.0 7.2 5.3 11.3 34.8 8 8 29 77 5 
78 555 45 38- 63 83 8.8 40.5 50.7 35.9 14.6 12.0 11.9 6.3 8.9 11.6 5 9 30 66 52 
78 556 55 63-122 CI 12.7 41.4 45.9 31.1 10.3 10.3 10.0 5.8 8.6 11.2 8 12 27 66 61 

O3GI TOTAL EXTI TOTIL (- - DIT-CIT? - -) (ILTIO/CLAY)(IT-",DERG )(- BULK DENSITY -) COLE (- - -RATES CONTIe - -1 330 
S I p S XTIICTABLZ 15 - LIRITS - FIELD 1/3 OVER VROLE FIELD 1/10 1/3 15 WHOLE 

SABPLI 8%1 F! AL HE CEC BAR LL P1 MOIST BIB DAY SOIL MOIST B8A BIB BAR SOIL 
NO. 10. 611C 6313 6511 6831 6C2a 6071 6921 8D1 801 iFI IF 13& Q11D E3 401 B1 481C 431C u02 4C1% 

<------- PCT OF <208 . > PCT (0.488 <- - G/CC - - -> CR/CR (- - -PCT OF (288 .-.-.-----	 -> .R/'M
 

78 552 1 4.35 0.260 1.3 0.2 1.76 1.26 0.90 16.6 
78 553 2 2.27 0.150 0.9 0.7 1.05 0.72 1.04 1.18 0.026 35.3 14.1 ).14 
78 554 3 1.21 0.077 2.0 0.7 0.98 0.74 1.20 4.0 
78 555 4 1.24 0.069 2.0 0.7 1.16 0.95 1.47 1.50 0.00e 22.1 8.4 n.13 
79 556 5 0.26 0.017 1.6 0.2 0.86 0.51 1.55 1.61 0.007 22.3 6.5 0.13 

(- 93401C ENTIACTIEBL 81SE -1 &CID- KITS (- - - -CEC - - -) IL -BASE SIT- 1:03 15 R35. (...- PH - - -) 
CA 80 1& K SO ITT IL 30 I4- BASIS SIT sun 314 CICO.3 0f8S ICL2 820 

SIBPLE SZE 534A 5341 584A 5841 BASES CATS 0IC + AL OC <238 /Cm .0118 
30. 	 0. 6321 602D 6P25 6Q23 6823 6013 5131 51 5133 561 5C3 SCI 6213 831 8:1 8C1A 

<------------- -IQ / 100 G - ---------- > <.-.. -PC - - - -> 1:2 1:1 

78 552 1 8.3 2.2 - 0.5 11.0 19.7 1.3 30.7 23.2 12.3 11 36 47 4.3 5. I 
78 533 2 2.9 0.8 - 0.2 3.9 25.5 3.2 29.4 20.4 7.1 45 13 19 4.4 5.1 
78 554 3 0.6 0.1 -- TI 0.7 16.4 1.2 17.1 12.0 1.9 63 4 6 4.7 5.3 
78 555 4 0.6 0.1 - TR 0.7 17.4 1.4 18.1 10.2 2.1 67 4 7 4.8 5.3 
78 556 5 4.7 1.3 TI T2 6.0 7.6 13.6 10.9 84 55 29000 4.9 5.9 

-- - ---- - - -S-- -- ---- -- -- -- -- --- -- -- -- --- -- -- -- --- ---- -- ------------------- 3 4L 6 -C 	 --------- .....-	 ( MTW99ALoG ...-SooIC HORIZON CIT IIIA ) 	 . .-.. --.. . .
I- -3 PYOPOSPRITE ,ITIICTIBLE- -) I3DEX - ----- CLAY .- )
 

F, A,. F AL P24L IL#C OF C- -- - ....----- TI- -) L DOM
 
SIMPLE lZ, - J J (--o:, o BY- -) ACCoR --..... <20 -- --- -<20 -- ) Es ,itAT
 

10. 	 No. 6141 6C5I 6G51 0I-CI PC? PCT 7&20 7A28 7128 7123 713 13 7R18 '318 
- -CT OF <2"1-> FE#AL CLAY CLAY <- RELATI 1PO0RTS -PC! 

78 552 1 0.2 0.1 0.2 TI 241 
78 553 2 0.9 0.4 0.8 0.1 255 IN 2 KK 1 KK15 
78 554 3 0.3 0.4 0.3 0. 1 166 
73 555 4 0.2 0.4 0.2 0.1 342 
78 556 5 0.1 0.1 0.1 TI 400 IT 2 at I 

PATL CONTROL SECTION: DEPTH 25-100 PC? CLIA! 11.3 PC? .1-75oB 67.6. SPO IC EOIIOI INOE OF ACCOROL. 0 

ESTIIATED 	BULK DENSITY FOR LAITE 1, 3, 

gIRLYSES: 	 3, ILL O ITUD <20I BASIS 

BINEIALOG?: KIND OfP SnrAL IE 11BZCULITN K KIOLINITI 5! BICA. 

RIATIVI 18001 6 IOEER INATE 5 OBII1T 4 IBOIII8T 3 HODItITE 2 SMILL I TRACE 



- ------------- 

- ------ 

------------------------------ ---- -------- --------------------------

-------- 

172
 

Example Pedon 2 SALT SHEET 

IDER 

SAMPLED AS: CI!!Y. n0NTSOR r.LOWITIC. (CALCAREOUS), FRIIP D, S5ALLOI TYPIC USTOETUENT
 
S 773D-001 -004 
 SAMPLE 13. 789 775 - 700 DATE 6/29/7%)79 0. S. DEPAITMENT Of AGRICULTORE 
ONSATURITED HYDRAULIC CONDOCTIVITY STUDY STOILCONLSORVATIO S INTICEIATYOW(AL SOIL SURVEY LABORATORY
 
G~III IL METHlODS 1 ill4, 2 ]11, 2 , 
 L Z1NCOL11,NEBRASKA . AD1ORTH IAI7TA AGRI. EXP. S . o AIIO, 

-1--2- -- -4- -----
 -7- -a-- -9- -10- -11- -12- "13" -l14-
 -15- _15- -11- -19- _19- _-20
 

-- TOTAL - - -) (- -CLIT- -) (- -SILT-- - - -SAND-......-)-(-OINS8 PNACTIO;S(MN)-)- -)CLAY SILT SLID Pill C03 FINE COARSE PC - - - I GH ST . ..- (>2)-SAMPLE81M DIPT 80111201 LT .002 .05 LT 
IT 

LT .002 .02 .05 .10 .25 .5 1 2 5 20 - PC OPNO. NO. (CM) .002 -2 .002-.05 .0002 
 -.02 -.05 -. 10 -.25 -.50 -1 
 -2 -5 -20 -75 75 WHOLE
 

. PCT OP <2MM (311) - ----------- -- > <- PCT OP <75ll(381)-> SOIL78 775 IS 0- 10 Ip 45.8 46.6 5.6 33.9 14.7 2.8 1.4 0.5 0.7 0.9 T2 78 776. 2S 10- 23 Ac - 3 -152.4 45.9 1.7 35.2 10.7 0.7 0.3 0.3 0.3 -- TN70 777 3S 23- 46 CI 40.1 - -- 1 TN51.0 0.9 
 37.8 13.2 0.2 0.2 - 0.2 TI--78 778 45 46- 56 CE1 49.9 50.0 0.1 41.8 8.2 
TI TN 

-- 0.1 -- TI
78 779 5 56- 81 CE2 45.2 54.7 0.1 42.1 42.6 0.1 0.1- .. .. .. Ti 
- TI TR
 

78 780 65 81-140 CR3 56.3 43.5 0.2 
.. .. n TN


12.6 0.9 0.1 0.1- .. .. .. .. .. .. Tr 

OGI 
C 

TOTAL 
N 

EITR 
P 

TOTAL (" -
EITRACTABLE 

DITS-CIT - -) (2ATIO/CLAT| 
15 

(ITTEDERG 
- LIMITS -

) (-
FIELrD 

BULK DENSITY 
1/3 

-) COLE -WATER CONTEST -1 WAD(- - -
SAM1PLE 8I OVIN UHOLE FIELD 1/10 1/3 15 WHOLE 

1O. 
P2 AL am CIC Ni LL PT OIST MAN DRY SOIL MOIST 818 8A8 il SC:LNO. 611C 
 6W1E 6I 6113 6C21 6G71 602A 801 
 801 4P1 OF 4&31 411D 4118 4D1 
 484 41C %BIC 482 Q4'
< - ------ PCT OF <280 
 > PCT <0.45M <- - a/CC - - -> CM/CR (- - -PCT OP <288 -> :/CM 

78 775 1 1.42 0.144 0.82 0.37 2752 1.17 1.46 0.07778 776 2 0.58 0.068 27.9 17. 1. 130.73 0.34 

78 777 1.48 1.83 0.073 26.9 17.7 0.14J 0.22 0.038 
 0.76 0.36 60 36
78 778 1.47 1.76 0.062 24.9 17. 0.11
4 0.16 0.034 0.73 0.37 1.53 1.95 0.065 24.3 18.6 0.n97 7779 5 0.13 0.025 0.74 0.37 1.59 1.86 0.054 23.478 78) 6 0.12 0.030 16.9 1.10

0.49 0.35 5M 34 1.55 1.73 0.037 25.6 19.8 0.09 

(- 4OC EIITRCTIDElS 81513 ACID- -CC-
MG 

-) (- -) 1CM SAI3 BAS CARMONAT CASO 13 - - - - PM CA 11 1 SoM ITT SUM 934- Ia SATURATION 13 CICO3 GIPSON SAT CACL2
SAIPLE ZIl 58341 584A 5341 58141 8183 CATS OkC 
 SOM ,AOAC <2125<20MM
10. 30. 6321 <2MM <20Mo PASTE .116021 6P23 6028 6825 513A 5161 502 St SC3 SCI 681F 
 6FIC 6r1C 8C1M 8C12
< ..---------- -Q / 100 a ......-.--------- > PC? <- -PCT- ) <- -PCT -> <- -PCT -) 1:2 
78 775 I 6.5 0.1 1.3 37.5 T TM 
 2
78 776 7.7
2 6.6 0.1 0.7 
 38.4 TI TI 
 2
78 777 3 2e.0 7.6 0.1 0.6 36.3 7.5


36.6 TR Ts 99
76 778 4 19.0 12.0 0.3 0.6 31.9 7.5
36.5 1 Ti 0778 779 7.75 10.3 17.0 0.4 0.6 20.3 
 33.5 2 
 7.8
76 7M0 6 5.0 15.3 0.5 0.5 21.3 

84 

27.5 5 
 77 
 7.5
 

- - -

- - - ATER E7TRACTED PROM SATURATED PISTE -- - -------- -( .-


. -
MINERALOGY -..............
MCA TOTIL LEC.G Ph K C03 SC03 CL so 903 (. . . . .T LAT . . .820 SILTS COD. (D. .-- -TA - ) . A--IY 

SASPLE R1W !ST. 111- - -- --- <20------No. NO. - -20 - -) !2 T6118 6018 6P18 6018 6118 6JE 6IlC 6LIC 681C 81 8DS OMHOS ?128 7&28 7128 
 7128 113 713 '3A 6,77A 
< - - - - ------- NE / LITER - ..---.----.- > <- -PCT -> /CM <- EaITITV AMOUNTS -) < ..... PCT ... 

78 775 1 4.4 1.5 0.4 0.4 3.1 TO 3.1 60.0 TN 0.60 RT 4 MI 3 K9 3 CL 2 2.0 4.678 776 2 25;9 7.3 0.5 0.3 1.6 TI 30.0 -1.078 777 3 34.4 9.3 0.4 0.1 
0.1 2.600.7 1.4 24.2 57.0 0.1 2.00 MT 5 III 3 W1 2 02 .12 t,178 770 4 21.0 15.0 1.5 0.5 TN1.2 47.6 68.0 0.1 3.0070 779 5 21.0 30.0 
 9.7 0.4 1.0 TM 61.2 71.0 0.2 4.20
78 780 6 18.0 35.5 23.6 0.4 0.7 7T 90.0 79.0 0.3 5.50 MT N Al 3 91 2 CL 2 1X13 2.7 4.6 

FIILT CONTROL SECTIONS DEPTH 25- 46 PCT CLAY 48.1 PCT .1-758 0.7 

AIALYSMS: 3- ILL ON SI11D <2M3 BASIS 

8138INLOOT: KIND IFEEAL MO1TRONILLOF aT MI NId RE KAOLIVITM CL CMLONIT8 QZ QUARTS 

N!LATZYV iOUNT 6 IN DIZZ21EPITI 5 DO813131 4 180I3D3g 3 MODnITI 2 SMALL TIACEI 
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Example Pedon 1
 

Pedon Classif!cation: Fragiochrent; loamy-skeletal, mixed, frigid
ceries -lass4fication: 
Same
 
Sol!: Series not designated

Soil '*o.: -77121-031-ool
-ocaticn: Cook Ccunt.y, ,innesota HE 'N.,PE, Sec. 7, T. 62 N., R. 2 E. about 51 feet north of curve in road,
1,190 Feet south 2,1CCand feet east of northwest sectionClimate: Some characteristics corner, about 9 miles north cf 3randof teirreratures are: annual norral C), 

arais. 
summer normal 630 F (160 

360 F (2c winter normal 110 F (- 120 C),C); some characteristics of precipitation are:to September 12 inches (3Y cm.), mean 
mean annual 29 inches (h cm.) June 

Parent snowfall 65 inches (165aterial: cm.)Grayish brown loamy-skeletal till of the Rainy Lobe of the Late ?isconsin glaciation.
?hysiography: .M7oraine.Lancscape Setting: Sarmlirg site is on the upper part of a 3 percent southwest facing convex slope that is on theside of a ridge about l,CO0 feet long and 150 feet wide. The elevation is about 1,66C feet. 
 The local relief
in this section is about 2CO feet.
7egetation: Mainly white spruce 3 to IL inches d.b.h. with few asoen 2 to 3 inches d.b.h. Understory is mainly hazelDrainage: '.'ell drained.
 
•rosion: ::one
 
Perneaoility: 
 Slow to moderately slow.
Oround :tater: "'ater table is probably perched above the fragipan for short periods.
Described by: 
 R. Lewis October !3, 1977.Samn- ed by: S. Holzhey, "ausbach, R. Turner, .4.Finns.', 0. 3rigal and J. Engen. 
A! '-?952 0 
to 10 cm. (C to i.inches). £lack (10. 2/1) 
 cobbly loam; strong fine granular structure; very
fiabe, sLightly sticky, and nonplastic, few worm casts; many fine and very fine continuous pores; many very
f4.-e -o
coarse roots; about 15 percent coarse frag-ents; about percent5-IO larger than 5 cm.; clear smoothbouna-y. (3 to 13 -m. thick) 
A2 1C to 13 
cm. (not sarnled) (4 to 5 inches). Discontinuous horizon occupies about 10 percent of :edon;recdtsn gray (5'h /2' loam; moderate er-j fne and fine granular structr:re; friable, slih-nly sticky, and
nonplastic; abrupt broken boundary. 
 (2 to 5 cm. thick)
 
321hir7SP553 10 to 23cr.(L 
 to 9inches). Dark reddish brown (5YR 3/3) cobbly loam; brown 7.5Yn 5/L) dry;
moderate very fine and fine granular structure; very friable, slightly sticky, nonplastic, and sneary; many
fine and very fine discontinuous pores; many very fine to 
coarse roots; about 15 percent coarse fragments;
about 5 to 10 percent are larger than 8 cm.; gradual wavy boundary. (10 to 20 cm. thick)
-22hir7P5Ij 23 to 38cr.(9 to 15 inches). Dark reddish brown (5vY 3/)
very friable, slightly, sticky, nonplastic, and smeary; many fine and very 

cobbly loam; moderate fine granular;

fine discontinuous )ores; many veryf ne to coarse roots; about 10 percent coarse fragments; about 5
warr boundary. (10 to 20 cm. thick) 

to 10 percent are larger than 3 cm.; gradual 

-3 '3?-' 38 to 63 cm. (15 to 25 inches). Discontinuous7.5" ,ij' cobbly Lean; hori.zon occupytng about 15 :ercen: ,fTedon; brownoderate fine
friable, siigntly sticky, 

subangular biccky str-:cture parting to moderate fine 7ranularnonplastic, and slightly smeary; structure;common fine andand very discontinuousver., fine vertical roots; about 15 percent -ores; common finecoarse fragments; about 5 to I percent are larger than 6 am.;clear vavy boundary. (0 to 25 cm. thick) 
Cx 7556 63 to 122 cr. (25 to h8 inches). Dark grayish brown (10YR h/2) cobbly loam; weak medium and coarseplaty structure; firm, and brittle; few very fine horizontal pores; few very fine and fine rocts in upper part,
dominantly beteen Plates; about 45 percent coarse fra-ments; about 35 percent greater than 3 or.
 

Remarks: Colors are for moist soil. Backhoe was used for the sampling pit. Lithology of rock fragrmntmainly gabbro isand basalt. Few "red rock" fragments. 
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Example Pedon 2
 

Soil Type: Wayden silty clay.

Sample No.: S77:IDO01-4 (FIPS)

Date: September 12, 1977.
 
Sampled ny: M. >Iausbach, F. Schroer, M. !ever.
Described by: F. ''ilhclm, G. Muckel, S. Ekart, E. Gamble.Area: About 2 miles east and 214 miles north of Reeder, Adams County.Location: 
 20 feet 
east and 330 fe'et north of the southwest corner of the :
Classification: Sec. 30, TM3IN, R9W.
Cla''Vey, montmorillonitic (calcareous), frigid, shallow Typic Ustorthent.
Vegetation: Su-merfallow (spring wheat in 76).
Parent Material: Clayey shales of the Ft. 
Union (Tongue River) formatibn.
 
Physiography: Hilltop.
 
Relief: Convex, simple.
 
Slope: 2 percent.

Permeability: Slow (0.06 - 3.2 in./hr.).
Moisture: Moist throughout.
 
Drainage: W-ell drained.
 
Ground 'dater: >5 feet.
 
Erosion: Slight.
 
Aspect: Northecast.
 
Elevation: Approxinately 2,900 feet.
 
Pedon Description: ':ayden silty clay. 

(Colors are for dry soil unless otherwise stated.) 
Ap 0 to 10cm. Grayish bro n (2.5y 5/2) silty clay, dark grayish brownfine granular structure; ve"r hard, (2.5Y 4/2) moist: strong veryfirm, ver), stick-v and very plastic; com'on vpry fine ronts; manyfine pores; slight effervescence; abrupt very

smooth boundary. 

AC 10 to 23 ca. Light bro'vnish gray (2.5Y 6/2) silty clay, gravish bro',o (2.5Yvery Lie sulan.ular blocky structure; 5/2) moLst: -od,tratevery hard, firm, veryroots; many very stick-. and ery plastic: ccrl-on very fin+.f ine porei: t,'fues of Ap less than 5 mm thick; ccmnon irre;'ularly s:na;ed soft file mrsses;slight effern.'escen'.e; clear wavy toundarv.
 

Cl 23 to 46 
 c::. Pale yellow (5y 7/3) silty .lay witi 30 o-acent siaie frOnt:,,mocerato ver. uc q'rbanguiar bloc.;' olive (,v VI" =oitt;and rock structure;cotmon very f'ne rct-; rmon vary 
vrr herd, ,,r."' 1,' ,Cr '.:'1 very o.airic;Line porres; coz-u-undiu- yellowtsr. br--ncour-on &ypsum crystals; pressure faces; tonilues 

(101R 5/3 nois-) Zr n stains;cormon of AD les3 than 5 ;-:thick; clear wavy oundar-y,
 
Crl 46 to 
 56co. ale yellow (5Y 7/3) clay shales, olive (Y 5/3)7
extremely hard, ver firm, ver, moist; rock (fissile) structure;sticky and very pla.itc; cca:mon %ery fineand cleavage planes: few roots with moct toll-wing fissuresvery fine pores; ccrmon medium yellwisi browntongues less than (l VR 5/9 Moist) iron stains; few5 =-a wide; common pressure faces; co.mwon gypsia crystals; clear %?avy boundary.
 
Cr2 36 
 t9 S! c-. Pale yellow (SY 7/3) clay shiales,
extremely hard. vet, 

olive (5Y 5/3) mcirt: rock (f'issila) structure; 
planes; 

firm, very sticky and very plstic; few very fine r.ots f)llcwin, fisuresCow -cry, fi::e pores; ccmmu:r mediu-n dark b)rovn (7.3y 4/4 oist) 
and c c.'aqe

iron stain.; c:' sn cycs."ccrysta.s;coMmon fine c'.iloroots;cczon pressure faces; gradual wavy bo.-idar-. 
Cr3 l to "-iht gCc-.. (5Y 7/1) ti:., shales, g{ray (-,'5/1)extrocly 

_ray rris; rork (fi.?sile) structure:fa{T,i:m, ver 7 sticky and very plastic; few veryplanes; very few fine pore-; 
fine root:7 follr-.in7 issjies and cleavaueco-moon gypsum crystals; 
co non fine palcoroots; few pressure faces. 

Additional Notes 

Large horizontal and vertical cleavage planes 
 xtend through the shales.
by 214 inche.- These are coated Some are as large as 11 incheswith brown (lOyR 4/1 roist) and some havematerial along these planes. up to 2 inches of *earhered'he rock structure size increasesdepth with depth. Lignite was enconntered atof 35 inches. Also, an '!nsatm'ated Hlydraulic conducti-ity study 
a 

is being conducted at this site. 
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Appendix V
 

This appendix contains a supplemental data sheet for all
 
of the pedons sampled.
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S U P P L E ., A Y C 314 R A C TZ R I Z A T IfnN DATA 

SCUADON 001
 

SA4IPL.0 AS: 

-320 	 2113S N3r -001 	 "NI,'L 4.11 . t3P21J3 - DATE 11'30/83 0. S. DEPAIITMENT Of AGRICULTUI 
SOIL CONSEBVATION SERVICE
 

E2CUkDO7-SISS 	 NATIONAL SOIL SURVEY LABOORATOhY
 
LINCOLN, NIBRASKA
 

,

GF.I7HAL IET4H3u7-: 064;1il(zdIhO FRACTIo.:JS . C4LCULTP.) FROM FuACTIOH SIZES:A0 0SDA 

1 :1 7; 1 . 'F 1 .1 . P S D A CUlIULATIVE CONVE IRACTIONS (<761[) ATfER- GRADATION 
P F R C E 1 A G e ' A 5 S I N G S I F V R USDA LESS THAN DIAHTESIS(MI) AT BERG UWZ- CO

01 ;"'.,C13 (IAW) +,J1- 3 2 3/2 1 3/4 3/4-. 10 40 200 20 5 2 1. .5 .25 .10 .05 60 50 10 LL P I TI ITUU 
,,4 . DI'Iri Io01 < ----- N-C H F S ---- > <-I U I J V 0-> <-61140RONS-> (---Nil-.---) (--PERCENTILE-) <-PCT> CU CC 

1 2 3 4 5 6 7 13 ' 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

a33.1 '1 1 0- 8 kP 100 103 100 100 100 100 100 49 J. 4 .1-2b 13 5 47 90 76 56 40 0.12 0.078 0.004 34.4 1.6 
d3' . ,2S d- Id Al 1n0 49 904 97 'b 'k, jG 43 78 45 24 12 5 90 82 69 51 37 0.16 0.097 0.004 42.0 1.6 
'311is 33 11- 24 %2 100 '2 37 79 71 71 1 1 42 22 10 5 1 52 44 35 26 17 2.42 0.829 0.020 >100 0.5 
7331 1. 4L. 249- 3j 0 1 1 1,, r I 1 i6h 1) 3 1 127.1221.034 57.9.,1 ',4 "73 57 11 S5 1 Tk 11 0.46d 0.7 
.93I17 .S 33- 4 3Al 100 4-1 7 45 44 14 ,1 )j 32 ',4 i1 16 u )I 95 75 60 45 0.10 0.063 0.003 33.5 1.2 
32.'1l II 1. S- 5) 1'1 131 )1 4, 97 if, ,, If Ii 31 53 -9 16 7 413 06 75 56 42 0.12 0.074 0.003 14.5 1.4 
3J_11v 70 .)- 72 3W4 10u 'J1 94 )7 1, )1, 5 2 ul 46 27 16 3 "0 30 71 53 38 0.14 0.031 0.002 5d.9 1.9 
3.JI. t0 J:;.72- 8'1 - 1 0 '' 43 1) 1 , '. , '3J1 t1 44 !23 13 t, )1 85 70 51 36 0.15 0.096 0.003 44.5 2.0 

. . . . .. . . . . . . . . . .. . . . . . . .. . . . . . . . .. . . ... .. .. . . .. .. . .. . . . . . . . .. . . . . . . . .. . .. . . . . .. . .. . . .. . . . . .. . . . .. . . . .. . . .. . . . . .. . . . .
 

f( , :, t r 4 A 1: 1. 	 1' p r' O/CC ) ( VOI )7 1 ; p 	 r' U g 1 V 0 L U d4E 
d. n L !, 3 11 (A.)- -<7 :,.1.. ....- 1401. LL-.........-.-<2 :18 F9ACTIOU------ -RATIOS--

S': . . Z >2 .0 e5f 75 It) 2, I 7, 7" 5 ,;1. 71,;1N.;IV:70EPR ING -- SOIL SURVEY- EIN.4KRING AT 1/3 BAR 
144O 	 P -7. -- - .') -5 - <2 -! - , -. 2 <2 I/1 0,1' 1111" SATR 1/3 15 OVEN NOISr SATU3 WUOLr <2 

<----- PC7 3F 4;410L." 50;L ..- - <-. ' .'0, :,- ;A.. -b7tit -rED BAR AAR -DRY -ATED SOIL ti8 
.b 27 ; 24 30 11 J2 J3 4 7 -1J0 40 41 4.2 43 44 45 46 47 44 49 50 

a7333 1 1 I -- , I )' - I ,4 1.-I 
1II,1 2 7 7 4 r4l 1 91 7 1'13 .:3 1I.1) 1.S4 1.n 1.23 1.24 1.25 1.50 1.77 1.07 1.1U 
!jjI I5 3 '42 1- 27 4 . ja 1.47 1.-7 1.71 1.92 1.11 1.11 1.11 1.42 1.o9 0.60 1.39 
a 1 .6 4 7i 7i ',4 71) 11 2 ' 7. . 1 . 
4 . 17 i 7 7 6 -- 1 ")3 7 . -- 1 ' 1 ..' 1.34 1.o.r 1.33 1.2q 1.29 1.29 1.62 1.80 0.98 1.05 
3.0 113 G,- - 5 4 l; 1 95 5 4 vi I )7 1.3 1.Jd 1.67 1.36 1.35 1.35 1.35 1.65 1.34 0.92 0.96 
I 	 ' 1 4 7 I J ,. 1 1 42 1 1 1 J." I3.j 1.Jj 1.bO 1.80 1.23 1.26 1.27 1.55 1.77 1.05 1.15
 

I 1 1. Jt., 1.J. 1.33 0.35
0Il 7 	 41 1 1 ; "3 1.71 1.35 1.32 1.30 1.69 1.132 1.01 

V n L , 1 1' 1 :1 % c14 (/1 r I I s TO C L AY)( L PAR .ITZNSIUILITY (V 9 D) 
-- 4 1 ... ': - I I L ('I.!) : ,' - --- ,' --------(2 -.1 FRACT10N ------- IoLE SOIL -- (2 .4-- dHOL (2 

\1.' >2 75 J - P) 1:3 r k: C-- LE 
. 10- rn -11, - -21) -" -2 .. 2 . . "; p -. ) L.1 SUM 1114- 7A0 1/3 15 ov0 .4 15 O013N 

- - tFOIL &r L,---------- ------ A 4 !12U d31 -04uy UAR -DRY <--1N/IN-) 

N 'I Z .S 20. 7; 2. . . ;'2 '14r --- C 15 (-1/5 BAR TU (13/t.3)-)I SOIL of 

i'e 	 RAN 

,II ." . "1 5" 5 1 1 , ,. ,2, ' , o.20 ,1 6o 69 73 71 72 73 74 75 

t I 1 - - :, 4'. I I 
j 114 2 1 3 " 1 17 07 7. " _., 2,. 1 7.11 2.12 1.4d 0.100 0.J 0.5 0.3 0.5 0.17 0.10 

31 I'. 3 -7 3 5 7 .. , I :1 12 16 '.!b 7.72 0.1Id 0.23 
4 1..*' 3 o.. 1 77 1... 3 .713 

332-117 4 3 -- 1 "6 4 10 17 12 .1 1 1 .;4 0.92 0.25 0.20 
'3210 1 .. 3 3 2 TI 1 '7 20 1 1 4 14 23).. I 1.0 0.85 0.21 0.2: 
321093 n, 4 ? 1 I -Ih IbO II . 0 J1 1. 1 .26 1.01 .717' .4 1.0 .74 1.1 0.20 0.2' 
132110 9 4 - '4 2 1 1 96 30 16 I 10 '. .. - .. r7 1.79 1.98 J.U11 ..2 1.5 j .3 0.5 0.20 0.21 

1 1 1 71 4 4 7.,1,4 .20 

( "! I ';I1T F 7 A C T 1 0 N 5 - C L A Y I - " I (-! .:';I --1 --' 7 i . (4.1)---) ('1 ) (-P.LLCrDIC.ILI (CUIIIULT. AMOUNTS) 
-- 4 7t 3 L 1: 5 0 1 L- -...<2 8i71 R A C r [ 1 ----.... I D.1 1 1"% CL,! T'7- 11 5- CO'- AL? IN. OF27.r H421) 

5, PLO' 'lZ 72 77 20 2- .05- LT .---- '.LT t - Ducr. 1/J BAR TO1ND .---------- CL J .- . LT CL, [sr. 1;/ 
-2 .002.002 VC V" 17 ;.. '7770 

!'CT OF >277I'3SND3 5Lr> (-----c: o7 714;J+.Z . (-7-1--,. I- -- ' I 'F( ;.1-. - <2 1- - - -) (VliL SOIL) 
7A 77 79 79 80 81 82 33 77 '15 '4 17 3 -'9 167 1 1 2 1 '77 '15 )6 17 qd 931 100 

•.:n 4) -2 .!5 : 1 1' I : y',o7[:.. •!.2 . 00 2 .317 0M70 KG 15BAR AIODRY 

1 32 ln3 1 1 1 1 62 37 5 2 7 15 22 17 15 Z:2 5 S1. 31.7 2"i.& a.9 7.2 
93210a 2 7 7 3 59 33 5 4 q 15 20 1t 15 21 5 7s1. F.0.7 11.3 5.0 11.1 
832105 3 (3 U3 19 A2 15 1 10 11 16 17 16 12 15 3 :11, 71.4 / .1 2.5 ".) 
4J2106 4 77 75 21 20 1 TR 24 3 30 7 1 2 2 1 2.17 Q,.3 4.7 0.75 	 1.7
 
a112107 	 5 7 7 1 51 42 6 2 7 11 17 17 16 24 6 I'L 4I.,, 42.3 b .1 n. 
12?100 6 5 5 1 57 30 7 2 7 13 22 14. 15 25 9 'L 51.- ." .' 7.3 h. 
9121 ) 7 ) 4 0 5) 32 9 2 7 IS 22 11 11 2 19 I'S Si .,1 32 9.2 6.0L 1 

t

H12170 7 7 3 61 32 11 2 7 17 22 17 l' 20 7 SL I . 32.71 6.3 u.2 

SAIpI.E OP LOU LOUl DIP CLAY SAND OC 71/C 'd -,/C 3 oc UP7 741 LNII471 3"c d4S/C w 0.2 
332103 0- 21 21 21 0.q 59.7 2.657 12.2 12.2 2.7 0- 21 11 13 12.2 12.2 2.7 
032100 21- 07 10 19 5.0 60.7 2.339 12.1 12.2 2.5 



---------------- ------- -- ------- -------- ----------

----- 

--- ---------------------------------------- - ----- --- - ---------------------- --------------

--------------------------------- - -- -----------------------------------------------------------

177
 

S U P P LE .1 T A It I C AIIR A CT Z R I Z AT I o 9 DA T A 

ECUADOR 	002
 

SAMPLED 	AS:
 

SA."3PLZ 	 NOS. d P'2191 - 2195 DATE 11/30/83 Ii. S. DEP&ATM1EVT OF AGRICULTUIES 543)-325 -002 
SOIL CONSERVAT4I SEIVICE
 

NATIONAL SOIL SURVEY LAUORJA"ORY
ECUADOI-SSS 
 LINCOLN, IIEbRASKA
 
M 

GENERAL 	 M?!lj4nS: .NGINE!:H41G FRACTIONS VER CALCULATED FRO USDA FRAACTIONSizes 

E N 0 LC EI R I N G P S 0 A CUMUL&TITE CURVE PRACTIONS(<76.1) AnTE- GIRALATIOd 

P E R CE N TA G '3 1 A S S r G S 11 9 V 2 USDA LESS THTAN DIAMETERS(SM) AT BERG Oi- CUB-

SAPLM ZH (114) 4linf- 3 2 3/2 1 3,/4 3/8 4 10 40 200 20 5 2 1. .5 .25 .10 .05 60 50 10 LL P1 F6lTY ITUR 
,11. NO. OF414454 10ZO -- 34 C !I F5 S----. <-9 U H R 9 R-> <-'ICONS-> < .-.. --- -- > PERCE4NTILE--> .-PCT> CU CC 

1 2 3 4 5 6 7 4 9 10 11 12 13 14 15 Ib 17 t44 14 20 21 22 23 24 25 

15 0-	 21 A1 100 100 100 100 100 100 100 100 '3j 59 9 4 1 100 100 98 76 31 0.08 0.067 0.021 3.0 1.4Jl3191 
21- 35 ;.2 100 100 100 100 100 100 100 100 99 62 7 3 1 100 100 9d do 29 0.08 0 .067 0.023 3.4 1.5 

90 91 98 97 94 57 9 4 1 96 94 91 /3 29 0.08 0.070 0.021 3.9 1.5SJ.!112 2: 
8 1,193 3; 35- 43 A3 100 99 99 98 

1620.91 	 2.659 O.U30 >100 -' 
9~3:1 I 47- 50 3n P a a C T 1 0 N S 14 u T 51 4 T L4 .4 1 tl 1 11 [4 
93 !194 4 113- 47 2C 100 1, 79 66 57 55 52 49 46 29 5 2 1 90 9b 45 37 

( z 4, P R C 1) 1 ( r rt; P 'I R U N I T V O L U M : G/CC ) ( VOID ) 

-- I4 I 0 L E S 0 1 L (M)- -<75 m11 e4ACTI'N ------ 411.? <2 Kit FIACO ...--- .
1 n 	 r s w 

SiOIL------ ------- -RATI3S-

5 75 15 "0 5 SOIL SUS'EY4 !,GWIE4ING -- 0OI.L U.1-NET EGIS4EENING0 AT 1/3 BARSA 'LL: 	HZ >2 250 250 75 75 20 
NO -UP -75 -2 -20 -5 -2 <2 -2 -20 .5 -2 <2 1/J OVEN SATURnoisr 1/3 15 OVEN BOISr SAIUR iOL E (2 

<---- P, T OF WHOLE SOIL-.- <--eC? 1' <75 54-> iAU -4R4 -AT9D BAR4 B-AR -DRY -AT9D SOIL fill 

26 27 24 29 30 31 32 33 34 35 3b 37 .1J3 39 40 '41 2 43 44 45 4b 47 48 49 50 

1.90 	 0.89100 1.40 1.40 1.7 1.47 1.40 1.40 1.b6 1.87 O.d9 

-'R 100 1.(. 1.47 1.71 1.41 1.46 1.47 1.47 1.71 1.91 J.h2 O.d2
83 11- 1 	 100 - --

8J.12 2 r9 - T 100 
3 2 T9 1 97 3 2 44k I 97 1.49 1.4o 1.77 1.90 1.41 1.93 1.93 1.75 4.88 0.39 0.80834193 3 3 

1.43 	 0.89a3214 4 51 51 43 5 3 44 51 '4] 5 3 49 1.34 1.97 2.06 2.15 1.40 1.42 1.79 1.07 0.44 

V 0 L U d1 N F H A C V - j 1 S I (C,) (11 A T Z 	0 S 4o C L A Y) ( LINEAR EXTENS DILITt* ) ( 1 N 0 
(2 WH10 --- WHOLE ---- W 440 L 1! 3 n I L (5.1) A T 1/3 J A k--- (/i) -.-- 51.1 ------ 4lOLE SOIL <2 M4-- (2 

2- .045-	 L.4' POtS rT ':' 'I8 --- C P C-- 15 LE <-1/5 dAN TO (11/1114)-> SOIL m4
S . -	 It .2 250 250 75 75 20 5 

.40 -UP -7; -2 -20 -5 -2 <2 . u5 .002 .02 [ F -14 :LA Y 354 :4lH4- il44 1/3 15 OVE 15 OVN 

< .---------.-----.OF OL . ----------------. > C. IS .AC 420 tAR BAR -DY f644 -4R (-II4/IV->CT 1nL4 
74 7551 52 51 54 55 56 57 5d '9 ) q 1 62 h 3 ,4 t,5 1f6 D7 fill 69 10 71 12 73 

a 52 1.39 o.jJ 4.56 J.21 0.21 

d 1442 2 I'll .. -----.-- T 4 1 J.56f 0.2 u.k -).2 0.1 0.10
d4I 1 ----.--.-------------- 100 .7 16 ') 

H00 15 20 .5 14 6.10 4.70 0.200 'u.2 

aj,1I41 1 2 2 1 TR I 4a 34 15 13 iJ 12.00 9.22 5.89 0.55o 0.5 0.5 U.5 0.5 0.2u 0.2o 

81 .4 16 14 30 '4 2 64 13 114 2a 2,4.03 7.75 4.75 0.583 0.9 0.5 0.5 0.7 0.17 0.26 

:L ) U MU M ) 

( - I G 4 T F 0 A C T I n S- C . A I I- R I (-4'A3TUrJ--I (--n i ' %(M;1) --- I (T'l4 f )-' SCTRICAL (C LT. A OONTS
LAY - - SALT 1120 -- 9 4 41. 5 0 L- -.- <2 I11 R C T [ 0 H ... (4495 50i '14D 31.4 CALI .1' S C') "- 11N. O? 


SAMPLE IIZ >2 75 20 2- .05- LT ----- SANDS -------- SILTS CL 1I: HT 2- .05- LT CL2 IST. DUCT. MG/ 1/3 BAR TO
 

90 9o -2 -2 
 .05 .002.002 VC C M F IF C F AT 101IEL PSDA .05 .002 .002 .014 '41S 4141105 G 15G4UARAIRRY 

PCT OF >29.q1SAND*SILT> (---- CT OF SAND'SILT.-..) (--<2 .55-I (-PCT OF . 2. - (- - - - e2 4141-- -) (IL SOIL) 

76 77 79 79 0 81 12 93 1i 85 56 87 a8 419 90 91 92 13 94 945 16 97 98 99 100 

30 1 TR 2 23 45 22 3 4 fFSL U9 .0 30.1 0.7 7.01321-11 1 70 
22 6 1 LVrS 71.3 27.7 1 .0 7.u

032112 2 72 24 1 TN 2 19 52 

132 J3 ) 3 3 1 60 29 1 I 2 .1 19 45 21 9 1 vrSL 614.7 '"1.Q 0 .9 7.6 
1 3 3 3 17 43 22 10 1 Vr!7L 67.3 31.9 . 0.59 32194 A s1 51 1 33 15 


932145 5
 

OC 	 S/C 44S/C WiOC UP LO LOW4DIF S/C 9 S/C w OC
SAMPLE UP LO LnN DIP CLAY SAND 

0- 53 13 19 76.7 76.7 0.6
4321q1 0- 53 90 4O 0.1 69.0 0.602 76.7 76.7 O.0 



~ 1 , 7 8 , ' ~ 

,S'q it1 P. L ,1 e I 'C A a T 'R it I,- r' I 1N" 0 k T A&$~ 

F 32 5 -001 	 0'"f" A.13~24'PL'': 3 JP2100~-2204 DXT!. 11/30/d J ".U' .' DEPARTMENIT OF lGRICULTURE
~Cd0Of-~1SS'(''~'A.'""C*' '~j '" ~SOIL. COWSERVITION SKRY ICE~ 
ecuADH-SMS) 	 WTIONAL SOIL4'SUMiVEYLAUhOUATO~R 

.' .o,' ~""' 	 "" .~LINCOLW, W3DASKA$","'" "'$'" 

S:A 5 IZZBS'.''U.G NAL ;LHIODS: LN1;1 Ai41 RCT SrR -ILCULvAED FaO 05K lA Cfl N . 

.~j'' " '~""~~" '.,:.I' N, P,~ >~>'I.. C''' 'I.A'. CUCIULAT1VEICURVI FBACTUOX5(<76MMf).Ar2 RITO.,~ 	 G 

'- ,' 'U t:. N~rA3 e'P.8' PN'.-'.S~ N'a0. I C Y Z USDA, 4LESS ITHtN 'DIAMETBBS(MM) BE..8RGUIZ- CUR
5A~.1 t:!I" (1Iu ~ Hok . 3) 1, 3/'I i/8-'4 W10 40 ',O 20C '. 1 .5 '.25 .05 <60 5S0 LL PI VTUR1 11,'1B 	 2 $.C3/2 ,' 1 '10, -10 FIN? 

T) 0"O. 0EPH 17J (jl<---I WC it~I -).-> (3u A H E, H-> -,i1aRNS-.-- <N---PI!RCeWIE-> <.-PCT> '<CU CC 
$ ."': 1,, '2 ' .<>I 4 S '6 77 g '9" 10" 11 12 13' 1LI 15 ,16 17:U10 19 '20 ' 21 .22 23 '24' 2 

8 Q3-o2' 3S 21- 39" u3 100' 100 100 5(00 1100'100 .100 1030 4 bJJ4 1 '8f1,1 )9.$ 96C,3~7,>59 35 0. 10 0.078 0.006 _'.72'L 2 . 2 
3".11 ~4 S $39m _5 400 10 ",Ion'- 1I2' 1 	 79. 0.093 17,.6 34i 1 Inn'4. l200'10'$1)01a 41 17'~'" 9'4 52,, 31 0.13 0.007 2' 

S~4- 100' 111 10100 66 l '2. 1~9 77 0.07 o00642,13.31 ,4 3It 6 9 ,2A.5 10li)."100- 100,' 100 4(7 '21 41 10 93 5 0.050 

4 "'T. 1 41 	 T""1'V0- L4.bUKM', '/CCA VOID...4e ii,' $ E'fn 1' I fl' !. 1; "iT,4 PEitR ,UK I H ' 
, LI! -II)IiI~..-7 li fATO -RTO.. , "---WI" 0 Sl ) L 4I~1CL ~ LF.901L--- -7-7(2 

54IZ~ >'2'250 '2,0'.o 75 2O , 75 7S 0O 5 54$'''S11Ll8~ rIJUI~l!RTNU '-!14IL SURV --AEZNGUIER ING A?' 1'3 'R4 
N'i~."'hu' -UP -73'' -w 20' <2""'.- '02 -, -2 <2 $ 1/3 '..VvH ,I'IS C SATUII. 1/3 is,1 .OVR MOISr SATUR' 4HUit '<2 

<---PCT 0?"'411IL4t L'----"'."--PL:7 or'c '0 (i-> '..C4i s -Day' '. -ATreDu RAO BAR -CiR$a"' "'ATED, SOrL", MmN 
442627 7.4 29 30, 11 32 33'. ii 35 . 17 78 '39 -40 "4 1< 42i 4,i3 lii'45 46 '"47 48' ''9" 50' 

is 0 J. 1'; 4 .1,TO -7 Eli 100 'll 'Ina' n'1.7, 1.3 2 1.49' '0.79 O.0'.90'.,', 1.32'"1.i9J 2 .35 ~2 . 3A' U. ,itl
~Io --- '-100 1.13 1.22 1.56 1.70 1. 13, 1.20 1 .22"1.56" 1.70" 11.35" ~3S 

"93 2"<3
NP.''"-,-.'-'-0l-

1 .TI 10"' '- -- t~i"UO .J5 1 3 1 O 1.784 1 .25 . .0"1.31. '1b 1.78 '1'12~ 12,', 

$0v3< 4, 'FR -'F TO- 100.'' -... "na 100 2.47 1.32 1.54q 1.79 1.27 '1..31 1.32'1 59.79 '1:0 9 1.09,% 

.,03'i"I4 	 loo' l0010 1.03 1. 13 1.49 1.64 1,.03 "1.11 1. 13 1 .49~ 1.6.4 ,1' ~.57 

10 L U ""'1" e' 	 ' r R' A' T.' I a "2 C/S (I A"T 0 S TO' "C L 1,Y) (LIlitAR EXTEDJSIaLITY U4W' N D)h' 
"--- 0 1!~ SS 0 I' L ( III)~~> A F i/i , a t N( (IN)~. (2(2 FRAcTroN--- iIiOLE "SOIL I2II~ "'2W'iHOLE,.OL 

'1. U5'7 AT IO?I. C 15 <-(1/5".iANi (IN/IMI-)''OI 
D P -in C.LAY"'t '11M4- 'AhR,1/ ~ 154 MIEN 5 OVEN 

"2 L225 I5" N'"' I~d.L'IA --- R C.- '.,Ll TO' 	 N~~SA~iL'LP.'~~~:.05 	 3 
I"to0' .- UP '-75 -~2 -.20 '-1 -2 <2 .01 .002 .0032 3, 

< --- P. ,e0LnSO ---------- > CATS $ i3C !2U23 BAR 9&1<'. -DRY" "aRO "-OIU' ,--IW/XW -)
51 52 ,3' 54 55 56 57 b111 %'J 61)'.'1t1 4''. ,64 65' 'hi, 67 '60' 6) $ 7U 71 "72- 73' -74 75 

- " s' 	 53 2' 13.23 5.) 6 . 7.4is .31$'''$17' "Io' '340J 15.6< 

2 1 " '".,.' 103 ;6 11<.l,C"'1 .24 '44 I ' ' 11 . 7 ', i 3 5.87 1.733 '2.0 2.6- C2.0 "2.6", 303 

32-i 2'.4"3 ". Tr""' TSh 100 31 16 1 1d 35 '.'77 4 62 11.08 1.231 ''.3 ".6 1.'"166 0.28 028 
'1TA100 .4li III '.1 32 1A.31 "7.00 5.08' 1.6 23 1.0 1.1 1.0 1.3 0.26 <0.2 6$<03,"3'; '2T 

.'-	 : ir I '' 1u.Oiu 6.72 '1.722 2.5, 3. 1 2.5's'.'3 O.<0J4 0.J4'~ S"'"5J 	 100 0o 1 I 1 46 9.71 

-C"I I " -1 T , ' - 'L ti 	 P 5 - (-I.LI!CT9ICAL( (CVMULr.:A'lUUtjgwi, 11 A C T'I120'.fl5 <C L A" ?IE (-ri:trUR tPll 

$ ~--V (L'S- ZI 'S 

3 
I L.- (2 IllI' F ICA ,C TI 1 0,' 'CA,
f11A,.ILT'.C2LA,A4--' 3R2~P pp:3- 'CUDN-' 'JAL?#j INR.OP 1(j 

sly L'.T . . I1/3 ,OARTO 
Ni) H ,-2-.' -2 05_002.002'.VC".'C' M r VPF C F AY P I dLI'i 0Y-ol2A)02"3 IM 01118"" MII.4(35' KU,'15ARAIDTSAIIPLrt lII 	 >2' '75 C'20 2- .05- LT.' SIS--- SI'LT .'L'CIN r"4 .'-''0- 'CL2'ST "DUC 1(/" 

V' 'PSOA <'-n, 
Pcre nr0TN+AK.Z7' (---per, n'SA'I0+1LT-!--- ',',. (-"'NN.iinri2tn.' -":-2~NiS4'-' (WIL' SOIL) 

U110' '83 15 '47. 8 0 21 '41 91 b13 976 '77 '79 "79 d1 -R 2 84l , 16 9 4CIi' '"41 ' 2 

8 3210' '1' . C, .3' 37 4;1 '1. 3. .C5' 21'2 15 1 "VFIC. 2"v . 1. 4 

.932202.?1'", 2. 62' 30 2 C'1 2 6 :6'.27~ '22' 16 1 0;'0;VL . 1 J1.1';.01'.<,'4'.'5 -S.~' 

'5322012 	 C,.3<'Ct '. k'' 66 '.34 1. 1 '.'3 ' 9 23 2Q11< 5 1 7"I 1 "'""' V'L' "J3..3'. I2 J 5 C
 
J3237 0 527 "227 14' <16' 1 M"91- .. "10.0'3 0.0''.S7'"
 

530 701 49 2 1 6 17 27 21 27 2 ',""VFSLC '311.3 '17.) 1 .'S 5.R..~;"C~.<"?' 

CLAY SANPl f/C<0A'4.C < 'C '.jn.0~"tt43P'SC;4ScC ~~~"". 
932200 '0- '15- 15 1.3 ' 7. U 'il '.I47 41.0"

5APE.IIP LOW Low,'OIFl Oc :SI < 

15" 1 [62 7.826~ 148'7.9- 41A '."".0- 1115 O" '<7.1. 

I s5 1.5 2.998'9 I 0.5 U 4.3 15-' 4C'1 1'"J "'140 11IC .6 7 0"'C.22 Ql4 '403fl25 ,60 .0 	 "3 ''' 

6L 	 C'',~ 

http:0.0''.S7
http:nr0TN+AK.Z7
http:SA~iL'LP.'~~~:.05
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S U P P L E 8 9 N T A R Y C 11 A A 4 12 T F R I I A T. 1 0 9 D A T A 

FCUADOR 004
 

SAIPLED AS:
 

S 133PH-325 -004 A.IPLE 403. 031P211 - 212u DATM 11/J0/83 U. S. DEMIRTIIENT OP AGRICULTUD
 
SOIL COIISEBVATION SERVICE
 

ECUADOR-J1ISS N&TIONAL SOIL SUVEY LAUORATOI
 
LIHCOLM, MMnEAS,(A
 

GENERAL METHODS: ENGINEERING FRACTIONS VERE CALCULArDu F',ocl1]SUA ?IlACTIjw SIZES
 

F M G I N E E R I N G P S U t CIUMULATIV! CURVE PitACTIONS (7.6111) AlTIER- GRADATION 
P K R C Z H T A G E P455A S 1 11 G S 1 3 V E USDA LESS TIHAN DIAdETERS(MII AT BEEG UN0- CUR-

S,',,-.E 111.'4(IN) lIli- 3 2 3/2 1 3,I 3/d 4 10 4U 20.0 20 5 2 1. .5 .25 .10 .05 60 50 10 LL PIt FMT VTU2 
.10. NO. DRPTII I"OM <---- E C H E 5 ---- > (-H U 3 '1F 1-> <-;IICLMNS-> <------119------> <--ErCHNTIL-> (-PCT) CU CC 

1 2 3 4 5 6 7 9 10 11 12 Ij 14 15 16 17 Id 19 20 21 22 k3 24 25 

012119 iS 0- 9 Al 100 '9 9 9J 47 )7 96 )4 03 43 25 11 2 92 36 73 54 39 0.13 0.083 0.005 29.4 1.3 
d312O 25 - 1 k 100 9-7 95 91 39 , 3db cc u2 24 IS 7 I 75 65 50 34 23 0.39 0.243 0.009 45.0 1.d 
6121I 3S I1- 25 L:I 100 8U R0 60 60 55 50 41 17 2 I 1 Il 32 20 9 3 119.00 4.700 0.259 73.2 0.2 
J132112 US 25- 33 2C3 103 a' 31 64 u 1 '3 45 34 12 1 1 1 Th 27 15 4 1 117.41 7.272 0.3uL 47.6 0.3 
83121.3 55 33- 59 2CJ 100 33 72 55 43 1L :3 11 7 1 T[0 T. rR 15 a 2 1 TR28.6222.1490 0.599 47.0 1.9 
a 12 1,,4 w; 5"1- 66 3 ,, 101 10 100 100 100 100 100 10 J6 ul jj 17 3 100 97 90 74 5b 0.06 0.036 0.003 18.3 0.8 
0BJI,:5 IS 6- 75 3('4 109 10) 100 IU 10,3 130 I ;1 J2 ,'2 17 17 4 "7 14 Bu. b 54 0.07 0.40 0.O0j 21.5 0.7 
d321'6 h43 75- Ill 3C5 101 946 )3 ,6 t5 j" d14 dl 76 4,) 11 19 11 78 72 6J 51 40 0.20 0.094 0.002 >100 0.9 

E I n If r F it A C T 1 0 1 "1 ) ( 0 : 1 GG IT p E It U I I rr 0 L U M E G/CC ) ( VOID ) 
i-0 . S I 1 L (7.1) - -<75 MM 57\CI'01 -- L--- OLL - ---- (2 ,11FRACTION-- -- RATIOS-

5,',2.. 1 >2 220 253u 75 73 2 15 7, 75 20 3 So) L SUIlVY GIA 14(1 -- UL XH I G AT 1/35UilEY-- ENGII BAit 
U30 -20 -2 -i o004 15 IOLE-UP -75 -2 -5 '.2 -2 -23 -2 ' 2 1/3 vmii0Srs' 3A100 1/3 OEN KOIST SITU B (2 

<------ PCr OF 'dWIoI.2,0It[L --... I -- VC O' .75 "t.- '1Ii -DR4 -TIIID aA11 9A -Dl -ATED SOIL it 
26 27 2.3 2'1 30 31 32 13 14 35S 36 37 31 J-4 .40 41 42 4,3 491 it 46 47 "d 49 50 

aI'l19 1 6 6 3 1 2 44 6 3 1 2 34 1.06 1.12 I.47 1.ac 1.02 1.37 1.08 1.14 1.b4 1.50 I.b0 
3J31 2 20 11 j 6 40 20 11 3 6 1.16 1.51 1.02 1.071 1.40 1.64 1.60I.0 20 80 1.21 1.72 1.06 1.2d 

a3 I3 3 59 . . ,9 "o 10 31 6.1 5 40 10 9 41 1.9b 
3 J.:1<2 Q 66 56 31 16 11 34 ,6 31 16 11 34 2.07 
aJ21Ij 5 1 41 ' 7 15 9 19 6I 57 15 1 19 2.31 

I1'1 6 100 -- --- 100 1.0" 1.16 1.57 1.t3 1.U9 1.1. 1.16 1.57 1.b8 1.43 1.43 
33J 1. 5 2 -- 1I 22 -- 1 1.. t. ii I. .l 1.w9 1.16 1.56 1.417 - 1c I 1 1 1 1.57 1.17 I.uU 1.43
 
'313.6 3 1 - 19 15 1 3 Il i1 15 1 3 '31 1.23 1.3 1 I.t6 1.77 1.09 1.14 1.17 1.55 1.48 1.15 1.43
 

V00 LU 170 ' fq C r 1034 3 1IIC/ (4A "Lif 1; To C L A IILL4111 4OTPISI3ILITII3 AD)4R 
.. I.i 0 L r S ) I L (M.11" A r 1/1 3 I%--- (/4) -ACT '-I- --- -......(22--l AILE SOIL (,2 dt- 0IIOLE<2 

361.s 11:. >2 250 25. 75 75 2s 5 2- .05- LT PO ,0 S RA" 14 -- -C C 15 (-1/5 (10/1111 SOIL1' i-- .v dkR TO -> 'm 
'3 -UP -73 -2 -20 -s -2 <2 .05 .002 . I23 F - -.LAY 1301 ?14- .A; 1/] 15 001N 15 OVEN 

< - ?C iF jIOL So L > - C- 120 53,H JAR (-I/8->--------------- .----------------- OAC DAR -DRY -DnI 
i1 52 51 54 5 5,, 51 tc ,,1 t.9 66 t'3 70 72 73 -47 51 w I -'3 15 67 69 71 75 

I I. 1 1 2 I I 1 .3 . 15 I I I IL 111.3-0 7.24 '.95 .105 1.1c 1. 9 1. 1.I 0.29 0.29 
123 ) 1 1 1I )5 I L1 s" 13 11.50 1.2' ,).:1]0.Q8bt9 1.1 1.4 I.J I. 0.27 0.29 

98 2121 34 ', 4 1 3 7 55 . 1 23 .01) 2...7 
3 9).22 52 S 2 31 13 40'] 4 22 2.74i .11 
33"12] 5 71 71 50 13 3 2) 1cc 13 .22 ..c, 
9 3212'4 ; - --- -- ------ -- 100 1-1 22 1 I 43 -1.74 2.6J 2.' u .t77 I.' 2.1 1.4 2.1 0 .i 1).I' 
a 12121 7 1 --1 919 1 473 . . . 241 .bb- 2.4 2.1 I.311 19 21 11 :I. 4 o I. 2.1 0.3b 

313212" 1 ) - 7 1 1 11 13 1 1 11 , 4 1.2 1 (. it)1 1. 3.105 i1. 2.I I.s) .I .25 0.2.
 

I C T 1 0 " I. S-FLIT'--I ---S . C ) T ? RI . - C L A T r 1 I . I 'I) (P1 )(-7LF1:,RICAL) (cSU1ILT. AMOINTS) 
--w 1 0 s n I --- P R k C T -) :(-, ;C; CLAY R - IN. Of fIIUL - L-- <2314 -"--. lI- :;01 SILT 

SI A 7L! 'IZ >2 7S 20 2- .05- LT ----- SAN 1...---------- S 3 CL ::I -r (:L 1'. 'Ic. It;/ 1/3 BIARTo 
'10 No -2 -2 .15 .002.002 7C C I ! V 7 AI r I:; 1.D50 .LX .302 .'11 2)'3 1'1'1)51G 150AR) hI431,0 

PC f nI 93'> AND- S1LT> P----- ' I, .. '. .I)-) -' . S11,1(-----PT] .i4 I .1 (--(2 .-....----I " 1 . (AIlS 
16 77 79 ,11 3 1 , 1 .11 "I 1 1 97 1057I 10 12 ill .15 ' I7 i-l I 14 1, 'IR 04 

I 21 ll 1 1. 6 1 i6 309 2 2 7 Ili 21 17 15 25 2 F21. i I. ,1 2.1•. 
332120 2 20 20 q 54 22 1 1 12 1 21 14 14).I 1I.1?.1, . 71 '1.1 
0)32121 3 59 4 T 22 30 26 16 '4 1 i 1.it .. 5.69 19 I 2 '.) 0.6 
8112122 4 66 96 27 33 1 TIR 20 37 31 1 1 2 1 COS 17. 1.7 Q.. 1 5.3 
932123 S qI 11 24 I9 TI) r1 21 36 3] 7 1 I 1 C0 1 7.14 1. j 0.9 .1 
032124 6 45 55 3 TR 2 7 17 191 14 -16 3 SIL 11.5 '.l.'1 3.1 5.7 

4 3 Jh 1" .1 1.,4837125 7 2 2 2 (1 52 1 I: 18 1 S114 1IL ''1 - 3.6 ".7 
832126 1 21 21 4 46 33 12 t 1 13 ill 15 13 10 ?15 L '<3.3 36.7 13.0 5.9 

SA"PLE UP LOW 9r1 SAND 0 4 ;"C 4 0.2 ' L-6 5/C W 0C 
832119 0- 24 24 24 2.1 58.8 4.263 211.3 29.-) 4.3 - I., 18 211.0 29.0 4.3 
832120 211- 1S 110 16 1.0 71.1 2.513 19.5 32. 3.1 

LOW CLAY S/C 'II DII w 5/C 
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SU PP LIVIt !: h ! A%k If C 1A A C T F, 1 %. A T O N DI T A 

ECUADOR 005
 

SAPLD AS:
 

S H3-325 -U ti.:PL' NIS. .31"2151 - 21'j.) S) *P 11/30/83 U. S. DEPARTNT OP AGRICULTU E 
SOIL CONSERVATION SIUEVICE 

ECUADOR-S/MSS NATIONAL SOIL SURVEY LASORATORY 
LINCOLN. NIBRASKA
 

GENERAL 3E4IUu: E4GHP.rRNG FRACTIONS .0ri CALCOILT!D ?Anti ISDA PRACTION SIZ.S 

F N 0; I x i A I N3 6 P' S 11 A C'IIULATIrE CURVE rIRACTOIIS(<7631) ATTHS- GRAOATION 
P E 3 C 9 N T A 6 E p. S I G 5 1 Z V E USDA LESS Tlt4 DI&rLEIES(MA) AT BERG OUI- COB

S31.'L0 11'l.1 (I ) 1hd1- 3 2 3/2 1 3^ 1/d 1 10 40 230 20 5 2 1. .5 .25 .10 .05 60 50 10 LL ?I 18-! ITUR 
AI3. NO. 04PTH 11.1 <------1 0 5C---> .- ,I U /4 I 1;R-> <-.IILHnt4S-> 11 ----- > <--PRRCNTILI--> (-PCT> CU- CC 

1 2 3 4 5 6 7 3 9 10 11 12 1J 14 15 lb 17 18 19 20 21 22 23 24 25 

"31151 1s 0- 3 1 103 '9 19 '148 47 '97 c#7 17 97 71 41 19 A 97 97 96 78 39 0.05 0.032 0.003 17.9 0.7 
8Jo152 25 3- 11 i491 100 100 100 100 100 100 100 100 100 69) J6 15 2 100 100 94 79 55 0.06 0.039 0.003 16.7 0.9 
U1.153 35 11- 21 %w2 100 .1:1 94 41 d 97 :7 -7 17 46 5 26 12 2 97 97 93 6a 43 0.08 0.0bl 0.004 18.5 1.7 
31 1154 LS 21- 31 2Ab 100 110 10J 103 1 Jo 1Q. 1.3. 133 99 51 14 d 1 100 100 96 62 37 0.09 0.071 0.006 15.1 2.1 
3'155 55 J1- 39 .C1 100 100 lO 100 1,10 1'30 IJt3 100 49 s6 24 10 1 100 100 96 67 43 0.08 0.062 0.005 17.2 1.8 
11L156 u!; 3)- 43 2Cr 11 100 100 100 100 130 ion 100 94 53 27 12 2 IOC 100 97 69 46 0.08 0.05O 0.004 18.2 1.7 
3,157 7S 43- 56 341 100 10u 103 103 100 I0U 100 100 )9 :32 22 10 2 100 100 96 63 38 0.09 0.070 0.005 18.4 2.2 
31:15J 3S 56- 75 3C2 F RA C T I -) N I r U 3)E T C" I M 11 90 

W Z I G it T R A CL 1 , 5) ( W E I It T P Ea U 3 I T 4 0 L11 /CC( VOID 
---- I It 0 L ? 5 0 1 L. (A.1)- -<'I5 31 ?1 1'ArI0)..-- - 1OL0 SOIL------ ------- 2 1 ACI - ATIOS-n

SAIPLHg4 >2 250 250 75 75 20 5 75 75 23 5 SOI]. SUhVEY 19GINEERIING -- SOIL SUVY-- 9414GI1140ING AT 1/3 0L 
40 g0 -UP -75 -2 -20 -5 -2 <2 -2 -20 -5 -2 <2 1/3 OVEN. :1IST SATU I 1/3 15 OVEN MOIST SATU 3llOL <2 

< .--- PCT OF ,11OL' "IL----> <--vc ' i' <73 11-> tA3 -DRY -ATD IAa 3AR -DRY -ATED SOIL n8 
26 27 21 29 30 31 32 13 .4 35 3u 37 38 39 40 41 42 43 44 45 46 47 40 49 50 

J J.51 1 3 -- 97 J 3 "37 3.02 0.9t. 1.31 1.51 0.90 0.90 0.94 1.29 1.50 2.23 2.31 
8J152 2 ---- 100 ---- - 100 0.73 O.o4 1.14 1.45 0.73 3.82 0.84 1.14 1.45 2.63 2.63 
832i153 3 3 3 3 -- 17 3 3 - S '7 0 .3lo 0.97 1.35 1.54 0.34 0.93 0.95 1.33 1.52 2.08 2.15 
0332154 4 100 - - - 10 3.4, 0.95 1.30 1.53 0.85 0.93 0.95 1.30 1.53 2.12 2.12 
63 155 5 100 - - 100 O.dd 0.97 1.32 1.55 0.88 0.96 0.97 1.32 1.55 2.01 2.01 
9 1 15t 6- -- -------- -- 100 10o 1.05 1.0t4 1.40 1.65 1.05 1.08 1.09 1.3-1 1.65 1.52 1.52 
S1,.157 7 Iu0 .. .. .. . 100 3.77 O.:* 9 1.22 1.48 0.77 0.86 0.89) 1.22 1.48 2.44 2.44 

33 .159 .. . .... . .... 110 -- - - -100 0.60 0.35 1.07 1.37 0.60 0.81 0.85 1.07 1.37 3.42 3.42 

( 0 L 0 3 e e 3 0 .2 3 .3 3' S 1 (C/) ('1 II ' I a S O C L A 1) ( LINEAR P.XTEmSIaLLITY ( V R D 
---- I H u L . R o 1 L (11. A 1/J .I A 0--- (/) ------- <2 1 PACTION~...... ANIGLE SOIL --- <2 31-- WIIOLE <2 

' .1.! AIZ >2 250 250 75 75 20 5 - . 1. Pf:hsS hAr FL.31-;. --- C c" C-- 15 L <-1/5 a86N TO (1N111) -> SOILLI 21 
40 -UP -75 -3 -20 -5 -2 <2 . .4,2 .. ,01I [ :LA.I/ S l 14 - 8A 1/3 15 OVEN 15 OVE-lu .A 

S---.-------- PC' or S3oL:.----------------- > CAr s )kC H20 b A 3AR -DRY BAB -DRY <--IN/IM-> 
51 52 53 54 55 56 57 5d ) . 2 3.J 64 05 0 631 70 72 744,1U 67 69 71 73 75 

832151 1 1 1 1 -3') 12 17 1 20 49 12 15.30 5.90 5.28 1.375 J.9 5.4 4.0 5.5 0.32 0.32 
d32152 2 -- -- -- 100) 12 I5 1 31 I1 II 13.35 6.30 6.50 2.400 4.0 4.8 4.0 4.3 U.31 0.31 
83153 3 1 1 I -- T13 9J 16 13 1 19 49 11 16.53 7. .. 3.24 2.471 3.4 4.1 3.5 4.2 O.J7 0.38 
d32154 4 --- 100 20 11 2J '.5 20.59 1.25 10.17 3.107 3.0 3.8 3.0 3.8 0.35 0.35 
832155 5 .. .. .. .. .. .. ..-100 19 1 u 23 44 16.o3 L..,2 1 .10 J.13103) 2.1 3.3 2.1 3.J 0.34 0.34 
332156 6 103 21 1.1 1 2, 39 9.74 1., 3 ,..2 j.634 0.) 1.3 0.3' 1.3 0.23 0.23 
9 32157 7-100 19 lti 1 2' 315 16.77 1.'3. q.,0] 2.227 3.3 4.9 3.d 4.9 0.29 0.29 
93215A -- 1001 19 '1 30 47 10.: 12.3 10.3 12.3 O.J5 0.35 

' !: I G 11 T t A CT 10" .- L A Y 't .E1)(-'1T,--)(-- : 0' (v i (-r.LECTSICAL) I(CUIULT. A31OUNTS) 
-- v 1 n L, S O I I.- ..-<2 31/ FR AC T I O 33 ---- O3,';II'I,D !tL? A'- CON- 14. OF 1120 --- 1 ;Aild CLAY RFS- SALT 

SAMPLE 4Z >2 75 20 2- .05- LT .....SAN .---------SILT. CL ;N 111 ?- .05- LT CL2 ISr. LUCT. 31G/ 1/3 DAR TO 
431 N1 -2 -2 .05 .002.302 VC C lot F VP C ? ,1Y' I15.LtI 1511A .0"5 .31)2 .002 .011 Oq1IS M34H0! K3G 15B31 AIlRDIl 

PCT rr >2M41SAND4SILT> (-- -PC (r SADSILT .---------- 3m-) .' -- - 311-- ) (VOL SOIL))(--'2 (---C2T .231-) - <2 -. 
76 77 79 79 00 81 12 3 94 85 36 97 '31, '1 433 31 )2 13 94 95 96 97 91 99 100 

t332151 I 3 3 40 57 4 TR I 1q 21 11 40 '3 13. 3'1.U ',3,.6 4 .0 5.7 
3.12152 2 46 54 2 1 21 24 21) 334 2 A1L q .. ) 1.01 2.0 5.1 
932153 3 3 3 55 42 2 TR 4 26 26 17 26 2 341.t 53.3 47.5 1.7 .,1 
932154 4 64 36 1 4 34 26 I I3 I i?.L 63.2 35.b 1.2 5.3 
332155 5 58 42 1 TR 4 30 24 19 24 1 '; L 7.2 11.7 1.1 5.31 
832156 6 55 45 2 3 29 23 20 26 2 VFrL 5J.3 41.3 1.9 5.13 
832157 7 64 36 2 TR 4 34s 25 16 20 2 -"3, 62.3 I.5 2.2 5.5 
83215S a 34 16 TR 4 15 44 21 1 7 LF!, q3..j 16.2 - 5.2 

SAM4PLE UP LO L0 Dr CLAY SAND OC S/C 4 S/C 2 (r I!' O14 L3 :)If S/C 9 S/C W OC 
832151 0- 7 7 7 4.0 39.4 5.713 9.9 9. 5.7 0- 7 1 7 9.8 9.3 5.7 
832152 7- 27 27 20 2.0 45.0 2.6012 22.5 19.2 3.5 7- 27 3'l 11 22.5 17.c 3.9 
832153 27- 50 40 13 1.7 55.8 2.227 32.8 23.6 3.1 
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S II P P LI f MNT A RY C I A C I ,A T I n 0 D k T A 

!COADOR 006
 

SAdPLD AS: 

S 83PN-325 -01h SA1PLI' 413. 331-.065 - 107J3 DATE 11/30/83 0. S. DEPAITMNT UP AGIILULZORE 
SOIL CONSERVATION SERVICE 

ECIIADUH-SSS NATIONAL SOIL SURVEY LAIOUATORI 
LINCOLN, NEBRASKA 

GENERAL PL'TIIUUS: !INGINIRIIG FIACTIOqS 2PqaX CALCULAED 1'RO:I IISnA FRACTIuN SIZUS 

e N J I N F t: R 1 :1 G P S U A CUIIULATIVE CURVE FRACTIONS((768M) ATTER- GRADATION 
P C R C 7 H T A G A A S S I I G S I a V K USDA LESS TUAN DIAMOTERS(98) AT BERG 0N8- CUR-

SAIL II (IN) 11Oq- 3 2 3/2 1 3/u J/) 4 10 40 200 20 5 2 1. .5 .25 .10 .05 60 50 10 LL Pl P31 f TOR 
4*'. NO. DEPTIH LION<.... N C II 5U .... (-!l U iI F R A-> <-MICRONS-> <- - -- .....-> <--PERCENTILE--) <-ACT> CU CC 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

832065 is 0- 4 41 100 99 9 98 7 47 47 97 40 63 37 17 5 96 92 84 69 54 0.07 0.091 0.003 22.b 0.8 
832366 25 4- 22 A2 100 99 99 90 97 97 97 97 90 4 2 37 17 4 96 92 84 68 53 0.07 0.043 0.003 22.3 0.7 
Bj4.57 3S 22- 31 A3 100 38 80 68 60 59 57 50 42 27 16 7 1 46 43 38 30 2319.00 2.000 0.008 >100 0.1 
83206d IS 31- 46 2A41 100 99 99 98 93 91 98 98 92 o5 36 17 3 97 94 87 71 56 0.06 0.036 0.003 18.9 0.7 
83,:6 5S 46- 59 2^92 100 '19 99 98 97 97 17 46 91 67 36 16 2 95 92 87 74 55 0.06 0.039 0.003 17.7 0.9 
a32373 6S 59- 73 24t3 10 96 94 90 87 IS7 db 05 70 56 28 12 2 £3 79 74 63 £5 0.09 0.060 0.004 21.9 1.4 

----.-.---------------------------------------------------------------------------------------------------------
£ I 6 It T P N A C ( S P E R V 0 L U M Z VOIDTI N45) E I G II T U N I T G/CC ) ( 

--- 3H 0 L d S 0 I L (Kit)- -<75 ,9 'kACTIUH-- ---- JHOLE SOIL-- ------ <2 MM FRACTION----- --RATIOS
5A .,,LE HZ >2 250 2'.' 75 75 20 5 15 75 21 13 SURVEY '.UINIEEaIHG -- SOIL SURIE-- ENGINEERING AT 1/3 BAR 

NO -UP -T5 -2 -20 -5 -2 (2 -2 -20 -5 -2 <2 1/J OVE. 1OIST SATUR 1/3 15 nVEA mOS SATUR WI1OLL <2 
<-----Pt.I' OF 4II01 St)L.----> <--(C IF <75 mm -) JA,1 -1I3y -ATFD 349 BAR -DRY -ATEU SOIL K" 
2. 27 .a 29 30 31 32 33 34 35 36 37 33 391 40 s1 42 43 44 45 46 47 48 19 50 

93"5!95 1 3 -- 3 3 -- TR 17 J 3 -- R0 47 0.31 0.94 1.26 1.50 0.79 0.09 0.92 1.24 1.49 2.27 2.35 
812'066 2 3 3 3 -- TR 97 3 3 -- 'O 97 1.Oa 1.09 1.46 1.62 0.98 1.04 1.07 1.44 1.61 1.65 1.70 
0,J067 3 50 50 40 3 7 50 O 40 3 7 i0 1.31 1.41 1.64 1.82 0.87 0.94 0.96 1.35 1.54 1.02 2.05 
833tr68 4 2 2 2 -- -- 98 2 2 -- -- 98 1.08 1.17 1.37 1.67 1.06 1.13 1.15 1.54 1.66 1.45 1.50 
931064 5 4 4 3 -- 1 16 4 3 -- 1 96 1.03 1.15 1.53 I.b4 1.01 1.10 1.13 1.52 1.63 1.57 1.62 
d3,(170 6 15 15 1' 1 1 t15 15 13 1 1 35 1.02 1.20 1.52 I.b4 0.92 1.05 1.09 1.45 1.57 1.60 1.88 

V 0 L U M 2 F R A C T I 0 :1 S I (C/) (:A A T I 0 S TO C L A Y) ( LINEAR EXTENSLBILITY ) ( N R 0 1 
---- W H o L E S o I L (MA) A T 1/3 D A R--- (/J-------- <2 m IACTIO ------- IIOLE SOIL -- <2 83- WHOLE <2 

3A1PLE 11% >2 250 250 75 75 20 9 2- .05- LC PIRES NAT FIRE ---C E C-- is LE (-1/5 8A3 TO (I3/11N)-> SOIL 118 
NO NO -UP -75 -2 -20 -5 -2 <2 .05 .002 .002 0 F -10 CLAY 50 M114- I&R 1/3 15 OV.N 15 OVEN 

< - -------------- PCT OF IIOLE SOIL---------------- > CATS OkC H2U BAN 0A -081 3Ah -URI <--I/IN-> 
51 52 53 54 55 56 57 58 511 60 h1 52 63 b.I b5 66 67 b 6t9 70 71 72 73 74 75 

83 10D5 1 1 - 1 1 -- TR -9 13 15 1 24 45 15 7.19 4 .:i5 3.30 1.106 4.0 5.1 4. 5.2 0.32 0.33 
a 3;C66 2 1 1 1 -- TO 99 17 19 1 16 46 15 1.97 ,.55 4.18 0.749 2.0 2.2 2.0 3.0 0.30 0.30 
8i'i -7 3 25 25 20 1 3 75 13 11 1 16 jb 0.34 13.13 -1.03 b.,&2 1.375 2.0 2.. 2.u J.3 0.26 0.34 
832068 4 1 1 1 - - 139 17 21 1 10 9 3.33 10.75 .33, 1.34 0.875 2.1 2.7 2.2 2.8 0.33 0.34 
5320619 5 2 2 1 -- 1 90 14 21 1 11 13 14.35 4.4o 6.00 1.',62 2.8 3.7 2.3 3.0 a.35 0.36 
33270 . 6 6 5 1 1 91 15 16 1 11 30 11.3J 1J1.30 6.46 2.231 4.4 5.6 4.5 i,.3 0.35 0.37 

8 "! I G 4 T Fr- A C r I I I -C L A f r 1 ;: 1 r 'J -- I ' I %( --- ) --- (11 1)-!Ll: (COLULr. 4.9( :' 190 11:1 
) S1 CLAY IN.-- V 11 LI 5 n L-- --- <2 9m F R A C P i ) :1 --- (2.'t 4 llI2' TLr :At- q-S- CI9- 5ALT Ut' H,' 

SAIPL! 11Z >2 75 20 2- .05- LT ----- SAl P-------- C. - LT isT. it/ dA. Lr - .'- '.2 IJC. 1/3 TOr

4n NIO -2 -2 .15 .012.002 VC C .1 ? ?P C r *0 r . A' . ll .1.2 .002 .11 0149 11;1135 KG 1591A.A1o if' 

PCT (IF >23,'4A13A.SILT> (---p erC n 949),i.r ------ ) (--<2 :11-) (-'Cr P r .21-I (_ - - 92 :.!- - - -) NIL .;U;:1 
76 77 78 79 80 31 82 03 4 85 16 :17 11 :1 11 2 '13 94 45 3b 97 90 99 100 

832065 1 3 3 45 52 5 1 4 9 17 16 13 35 1 STL Ail. ' 2W.7 11.7 4.1 
832066 2 3 3 46 51 4 1 4 9 17 16 17 35 IL '3.5 50.7 3.0 t'.1 
832067 3 51 51 10 27 23 1 7 6 10 17 Il 16 30 2 F':.L 1.1 ,4. 2.4.1 5.1 
832069 4 2 2 43 55 3 1 3 7 17 16. 19 17 3 rL '..'.2 3.2 3.' 
832069 5 4 4 1 42 54 3 1 3 5 14 20 21 36 1- .2 '.. 2.6 '.' 

832070 6 15 15 2 41 44 2 2 5 6 13 72 21 31 3 "2L .1 .*5 2.6 5.2 

SAIPLF iP LOU LOU DIP CLAY SAND8 0C S/C £ S/C C 1'1p L'Jl '.'.1 Di S/c 24 S/C ;;OC 
832065 0- 10 10 10 4.7 £9.6 6.217 4.5 9.5 6.2 0- If] II, 10 9.5 '1.5 6.2 
83206b 10- 55 40 30 3.8 45.5 5.681 12.0 Il .4 5.11 103- 32 I.) q 12.0 1.6 6.0 
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S i1lV P L Mi F: u " .1 T C ItA i A C T 9R I Z A T 1 0 N 0 A T A 

ECUADOR 007 

SAMPLIED AS: 

S 3FN-325 -007 SLIPLe RUS. d3P2U77 - 2083 DATd 11/30/83 0. S. DEPARTUENT OF AURICULTORB 
SOIL CONSERVITION SERVICZ 

IcUADOU-SMSS NATIONAL SOL SURVEY LABORATORY 
LINCOLE, NEBRASKA 

GENERAL METH1OD1S:F110424 -RIHNG FRACTIONIS J.RP. :ALt:U.IT, FROM USDA PRAATIOH SIZES 

E N 0 I N k: L R I N Q P $ D A CUMULATIVE CURVE ?RLCTIONS(<76M1B) AUTZR- GRAATION 
P E R C ! N T A ; E S S I N G 5 1 A 18 USDA LKSS THAN DIAHS3TRS(HM) AT 8eAj uvr- COR-

S3 .- L. HZ83 (IN) 304- 3 2 3/2 1 3/4 1/ 4 10 40 200 20 5 2 1. .5 .25 .10 .05 60 50 10 I. PI FMTI VTUR 
f". NO. DPPTI ILAON <----I N C H .5 .... <-11 l it U E R-: <-MICROS-> <- - - -> <--PRCZTILE-> (-PCT> CU CC 

1 2 3 4 5 6 7 d 9 10 11 12 13 l4 15 16 17 18 19 20 21 22 23 24 25 

,32077 1s 0- 14 A 100 44 q J5 I1 31 JO 78 b 1 27 12 6 2 75 65 47 31 22 0.41 0.283 0.012 34.1 1.8 
80.i7A 2S 14- 2b ,C 100 44 91 U5 1 31 dO 77 58 25 12 6 2 73 62 44 29 21 0.46 0.314 0.012 38.6 2.1 
812079 35 26- 35 2C1 100 92 06 78 72 72 71 68 49 21 15 7 2 63 53 37 23 19 0.80 0.443 0.009 92.9 3.6 

932010 AS 35- 42 3C2 100 10 100 100 100 1r,0 160 )- 90 53 28 16 8 97 93 81 60 44 0.10 0.065 0.003 38.0 1.9 
832001 5S 4z- 56 j8a 100 100 101 103 1,)o 160 101 100 93 5e 11 19 11 99 96 84 62 47 0.09 0.057 0.002 58.7 2.1 
532082 65 56- 73 JACj 100 100 100 100 10 100 100 99 u4 30 16 10 5 97 09 67 43 31 0.19 0.130 4.005 40. 2.5 
8.2083 7S 73- 81 AC 100 100 100 100 110 100 UO )5 72 14 12 7 3 97 76 61 41 25 0.24 0.153 0.011 21.0 1.4 

C I -I T e R A C I 1 9 A S ) w " II r P . R 0 R I V 0 L 0 m e G/CC( VOID) 

W-H 0 L S I L (11!i) - -<15 IM ?IACT1I,-- ------- 00LR SOIL---- ------ <2 MMFRACTION------ -ATIOS-

54AIPL !tZ >2 250 250 75 75 20 5 75 75 2.1 5 :;OIL .UifV:Y 74.i06rmEmI4; -- SAIL SURVEY- EHGIEERING AT 1/3 81R 
41)d -UP -75 -2 -20 -5 -2 <2 -2 -20 -5 -2 <2 1/3 0V.4 MOIST SATR 1/3 15 OVR MOIST SATU NHOLZ (2 

<----- PCT OF W.OL SOIL.----> <--'CTrO <75 3-> lAdi -OJlY -AT D 94R bAR -DRY -ATED SOIL fn 

2o 27 21 24 30 31 32 33 j. ,5 3o 37 3& ?9 .40 41 42 43 44 45 46 41 48 49 so 

d 77 1 22 22 19 1 2 7" 2 14 1 : 78 1.41) 1.4 1 1.61 1.87 1.24 1.25 1.25 1.4d 1.77 0.89 1.14 
1:"7 23 3 1 1.26 0.893 ; 2 23 11 1 77 23 1't 3 77 1.40 1.43 1.60 1.87 1.23 1.26 1.46 1.77 1.15 

.C 74 3 32 32 23 1 3 69 X! .9 1 3 04 1.39 1.52 1.65 1."7 1.14 1.26 1.27 1.46 1.71 0.91 1.32 
3 I ,8u 4 1 1 -- 2' 1 ,49 1 -- 1 4 1.2 9 1. 3 1.64 1.30 1.28 1.36 1.38 1.b3 1.30 1.05 1.07 
1'.61 ---- - .R 100 - r 100 1.Jfi 1.43 1.64 1.06 1.38 1.41 1.43 1.65 1.86 0.92 0.92 
J ,b2 o 1 1 -- 11- 44 1 1 "1 1.5b 1.67 1.35 1.98 1.57 1.64 1.66 1.U4 1.98 0.68 0.69 
1").13 3 7 5 - -- it 5 95 S -- t.i 5 95 1..1 1.54 1.73 1.90 1.42 1.4a 1.51 1.71 1.8d 0.83 0.37 

V 0 L U 1 E ? II A c A I 0 N S ) (c/7 (R A 1 1 0 S TO C L A 1) LINEAR EIXTE4SIOILI " ( W 2) 0 
L E. 1 1/3 (/N) CTION <2 8---- I S L (Mil) A T 8 A P--- ..- . <2 FRAP8 ------ VHLE SOIL --- -- WHOLE <2 

SAMPLE IZ >2 250 250 75 75 20 5 2- .05- LT POREHAT F14E --- C I C-- 15 LE <-1/i BA TO (iN))-> SOIL i8 
10 NO -UP -15 -2 -20 -5 -2 <2 .05 .002 .002 0 F -10 CLAY SU 3144- BAR /3 15 OVER 15 OVEN 

<------------- PCT OP WHOL. SOIL---------------- > CATS uAC 12o BAR fAIl -UHY 8AR -DRY <--r9/1-> 
51 52 53 54 55 56 57 51 59 60 61 62 63 64 65 60 67 6H 69 70 71 72 73 74 75 

, .. 77 1 12 12 13 1 1 3 j .V i f3) 1 2f. 21 1o 3.11 2.00 1.67 0.125 0.2 0.2 0.3 0.3 0.17 0.19 
1 2 12 12 10 1 2 6j dl I,) 1 27 l 1 z. ' 2 1. 3 1.46 0.333 0.7 0.7 U.8 0.d 0.16 0.18 
'74.9 1 17 17 13 1 2 33 2: 1 1 22 6 17 1.70 1.19 1.00 1.370 2.d 3.0 3.4 3.7 0.24 0.29 

1 i1430 4 1 1 - R 1 99 17 1 1lu 35 1.21 0.97 0.d2 0.329 2.0 2.5 2.0 2.s 0.27 0.27 
. a 1 5 It-- - - 1 , .9 1 1:. . 2 26 1.12 0. s .6.1 0.106 1.7 1.2 0.7 1.2 0.16 0.16 

0 3 .9 2 6 1 . 1 1 99 4 1 15 J 13 27 1.36 1 1 . y 1.A 1.11 1.5 1.q 0.20 0.20 
q)20q3 7 3- - -- 3--3 17 3d 12 17 ZA /. 15 1.17 . .).677 1.4 2.0 1.1 2.1 0.19 0.19 

( E rI 'I T F R A C T I n S - C L A T F r , ' (-T T'I-- (--P S -A A(3,11--- (PII (-FLECcTICL) (CMILT. AMOUNTS) 
-- V I I L ! S 0 I L.- <2 M1 F R I C r I U h ---- (D *'1 1';'!D ;,\l 'I !Lr CLAY CA - RES- CO- SALT IN. o H20 

SAMPLi H%7 >2 75 20 2- .05- LT ----- SANS------ SILT3 CL. 1N If 2- .)5- LT CL2 ST. DUCT. MG/ 1/3 BAR TO 
140 No -2 -2 05 .002.002 VC 11 F vp 11 %Y FIFL.0 25fA .01 .02 .002 .01M AHMS .11HOS KG ARDRC C . 1508 

PCT OF >2n1#SAHD+SILT> (--- PLT OF SAND .SLT ----- ) (--<2 On3-) (--PC r -w .2m.1-) ( - <2 f1- . . . .-} (tiHL SOIL) 
76 77 79 79 90 31 02 83 94 415 6 37 9 14 49 90 4111 "2 )3 94 95 96 97 98 99 100 

032077 1 22 22 3 50 20 2 3 13 25 21 12 1? 14 2 IL 78.4 2. 2 2.4 7.6 

132070 2 23 23 a 57 19 2 5 15 2Q 20 11 11 14 2 LS 72.1 24.7 2.4 7.0 
a32079 3 33 33 U 50 18 2 7 16 24 21 6 7 10 3 SL 71. . 25.9 2.7 6.d 
'32090 4 1 1 1 60 39 3 2 5 13 23 17 11 22 3 rL S'..7 36.7 7.b b.9 
9320,11 5 60 40 13 1 3 14 28 17 17 23 13 rSL 53.) 35.7 11.3 7.3 
33202 6 1 1 1 72 27 5 2 0 23 26 13 13 la 5 SL 69.1 23.q 5.0 7.4 

,132083 7 5 5 5 72 23 3 8 13 16 22 17 19 10 3 LS 73.9 23.5 3.1 7.9 

.SAMPLE UP LOW LW1 DIP CLAY SAND n_ S/C w S/C I4 C !1 LOW1 L.14DIP S/C W SIC OC 
32077 0- 35 35 35 2.4 72.4 0.611 30.2 30.2 0.6 '- 31, l 18 30.2 3n.2 0.6 
932078 35- 67 40 5 2.4 72.9 0.491 30.4 30.2 0.6 

http:ALt:U.IT


183
 

S 11 IP LOZ ' A 0 T CHA A CTT RIZA T?1f DATA 

ECUADOR 0O
 

SAMPLED AS:
 

S 33FM-325 -O0OJ 	 SAIIPL'I ;OS. b3P2210 - 2214 BiTE 11/30/83 U. S. DEPARTMENT OF AGRICULTURE 
SOIL COINSERVATION SERVICE
 

ECUADOR-SMSS NATIOIIAL SOIL SURVEY LABORATONY 
LINCOLN, NEBRASKA 

GE. .3RAL II314331hO: N.AGT1N4IeIlIG PRACTII3 J"RI. "LCULxrP.9 F7qof USDA FR3ACTION S1Z.S 

E H .; 1 " I 1 P . a A .'IULATIVECURVE PRACTIONS (<7681) ATTIR- GRAUATION 
P R C P t T A ; d P A : 5 1 N G S I p3 k! ISDA LESS THAN DIAMETERS(MI) AT BERG URI- CUR-

Sk..'-LC H% H (I4) '3 34- 1 2 3/2 1 3,'4 3/1 4 10 40 200 -0 5 2 1. .5 .25 .10 .05 60 50 10 LL Pr FdTi VTUR 
0. 	 NO. De3'?l 11,111 <----I If C H Ii .. (-4 It: N->A <-MICRONS-> (---.313-----> <--pEBC'NTILE--> <-PCT) CU CC 

1 2 3 U i 7 3 9 10 11 12 13 I 15 16 17 18 19 20 21 22 23 214 25 

4j.Al0 is 0- 10 Al 130 49 (18 7 47 47 -7 42 41 20 4 2 45 36 68 47 33 0.13 0.114 0.006 31.b 1.7 
J3"!11 2S 10- 25 AJ 100 "9 99 90 97 7 7 f5 73 !3 21 9 '1 81 66 48 35 0.10 0.110 0.005 34.3 1.3 
d332212 3s 25- 36 A3 100 nJ 00 63 63 35, it 17 34 13 a 4 1 43 36 20 21 1419.00 3.339 0.026 >100 0.2 
1 3-.213 US Jb- 53 2C 100 j4 73 57 m, 34 J2 13 11 1 1 VR TR l3 13 4 1 127.1221.034 0.390 6b.1 1.4 

: 1--14 55 5.- 72 jAJ 100 100 100 100 100 10) 1011 ili 42 L1 J4 15 2 49 914 05 67 51 0.07 0.046 0.004 20.4 0.9 

( 	 I. I ; 'I T F a A C)' I o !I ) W '. I G11i T p a VN I T V 0 L 0 M E G/CC ) VOLD) 
--- H3 0 L P 3 (1 L 1. (8h)- -<7 'I PAL- -- ----- 44 LE SOIL~- ----- <2 n3 PrACTIO---- SATIOS--

SA;.. HZ >2 250 253 75 75 20 5 71 7a 2.1 S Sl'-LSUrIVI:Y E G*3Idi00G -SOIL SURVEY-- ENGINEERING AT 1/3 BAM 
NO -UP -75 -2 -20 -3 -2 <2 -2 -24 -, -2 (2 1/3 0 V .I MOIST SATUR 1/3 15 OVEN MST SATUR WHOLE <2 

<--- PC[ O' %HOLE !-)IL- --- > <--Pt.-:: (0 .1-) 4411 -3DRY -,rEuL BAR 1.3R -DRY -1TED SOIL 8t
 

26 27 23 29 30 31 32 31 1, J'; .31 .17 Jd 9 4.u 41 42 43 44 U5 46 47 48 49 50 

13-10 1 J - 3 3 - rn 97 3 3 -- rR 47 '3..3u 1.05 1.33 1.56 0.a8 n.97 1.03 1.31 1.55 1.94 2.01 
1j. .11 2 5 . . 5 3 TR 2 95 5 J TO 2 4i 1.0) 1.14 1.39 1.b2 0.97 1.05 1.11 1.36 1.60 1.65 1.73 
-:13 12 3 53 53 40 d 5 47 53 140 3 5 47 1.32 1.42 1.65 1.82 0.34 0.91 0.93 1.29 1.52 1.01 2.15 
-33. : 11 4 77 77 54 14 9 23 77 51 14 9 k.3 .a3 

4 i0n 1.15 	 1.52.1.. IA 5 	 -- 100 I.u5 1.49 1.65 1.05 1.13 1.15 1.49 1.oS 1.52 

(V 0 1. 1 ' 	 I . I ) s ) ((/) (::%r 1 s TO C L AY)( LINEAR EXTENSISILITY( 4 b ) 
----.4 1 ii L - t; 0 1 L (133) 4 1 1/I 1, A R--- (/s) ---- < mt.1 ?RACT1O. .----- WHOLE SOIL -- <2 Al-- WIIOLE (2 

4Z2 )2 250 2!,u 75 75 20 5 :)- .. _L- Pfl K;. ,14? -- C 1! C-- 15 LE (-1/5 BAR TO (Ill/IA)-> SOIL MMt 
, 0 -UP -75 -1 -"0 -i -2 (2 .l . 132 .3)223 e -1).2LUL;I43R 103 1314- 1/3 15 OVEN 15 OVR 

< --------------- PCr )? Yli0LR 30L----------------- > CATS 0)"tC 1120 BAR BAR -DRY B& -3R9 (--IU/IY-> 
51 52 3 S8 55 '6 57 SA1 '; ,, 61 !2 b J . ,4 uu 67 03 69 70 71 72 73 74 75 

,',. 1 1 1 1 -- rH 99 .2 13 1 "J '3 17 15.j , d.JU 0.7 2.348 3.2 5.3 .. 3 5.4 0.25 0.25 
i. 31 2 2 . . 2 1 1 1 49 22 1) t 23 I1 . 1j.71 11.41 2.70b t.6 4.5 2.7 4.6 o.20 0.21 
uj-.: 32 3 26 26 20 4 2 714 1. 7 17 ji. 11.. l1.55 14.55 3.182 1.7 2.5 2.7 3.5 0.23 0.31 
dI': 13 4 65 65 45 12 3 35 19 1 16 23.50 14.00 

I I-- 5 -1--- -	 ---- -- 10.1 '-- 1 1 16 44 12.10 7.30 S.55 1.550 2.5 3.1 2.5 3.1 0.33 0.33 

V I G11 T R A C T 1 0 N S - C L A T P P1 ! I (-TrfVt3v.--I -- p 53 A (3tit)---) (P'I) (-,LECTRICALI (CUMULT. AMOUNTS) 

-- W If 0 L P 3 0 1 L- --- <2 ii1 r I A C T I 31 3 ---- (')T:9147n7. A4J SILT CLAY CA- "r;S- Cn- SALT IN. o 1120 

SNMPLE M2 >2 75 20 2- .05- LT -- SADS -------- SILrs CL [93 1' 2- .)3- LT CL2 [ST. DUCT. '1,;/ 1/3 3A tO 

'40 nn -2 -2 .05 .002.002 VC C Vp U .A5 O 0MHOS 15BAR AILDRT1 1 C IT r'13LD PSI) .o02 .002 .01 (1 3,5 KG 

PCT OF >2M3,SAD4 I3LT> (- -- PCT OP SAD*SLT-----) (--<2 A11-) (--rCT ,OF .2hM-) (- - - - <2 M3-- - ) (OHL SOIL) 

76 77 78 79 80 31 02 a33 84 85 86 7 338 09 90 91 92 '913 94 95 96 97 98 99 100 

FSL 66.0 31.7 2.3 4.7 

332211 2 5 5 2 61 34 2 4 11 16 19 IL 15 21 2 l.'L 2.J 35.5 1.7 5.1 
832212 

912210 1 3 3 65 31 2 3 9 19 22 15 14 13 2 

3 53 53 13 33 14 1 0 15 17 16 15 12 17 1 SL 70.3 2J.6 1.1 5.0 
912213 U 77 77 23 22 1 TR 1. 20 39 12 1 2 3 T Cris 'I".1 '3.4 0.2 5.J 
332214 5 49 51 2 1 5 q 13 16 10 33 2 PSL ud.5 43.5 2.0 5.2 

LO DIF S/C V S/C V OC 

832210 0- 26 26 26 2.3 66.0 7.146 28.7 29.7 7.1 0- 2b 13 18 28.7 23.7 7.1 
9J2211 26- 63 40 14 1.7 62.0 6.294 36.7 31.6 6.3 

S IIPLE UP LO L04 DIP CLAY SAND OC 3/C 311/C 13 IIC UP LOI 
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31 P L1 d 1 % t7 R T 6I OP L 0 H A A A C T 1 I 1Z A T I N DATA 

ECUAUOR 009
 

SAMPLED AS: 

,S 83FN-325 -1ou) 	 S)LIPL NOIS. J31-2091 - 20)6 11/30/d39ATP. 	 U. S. DEPARTMENT OF AGRICULa'I0tr 
SOIL CONSERVATION SERVICEaCUADOR-SHS5 
 NATIONAL SOIL SURVEY LABORATORY 
LINCOLN, NEbRASKA 

I tiALCI'C1
.- ,E ; :.LCULAT4U PHO ,Ad.:;A :1SIZES
GUP.ERAL I!TIIUfi: V,.IG[TII NII FRAC'T1143 


7 N G I N . E N 0 P S D A CUIILATIV8 CURR PRACTIONS(<76M1M1) ATTEN- GNAOATION 
p Xi9 C E 9 T A S 3 IN G 5 1 . 11. IISDA LESS TRAW DIAMETERS(Zon) AT BER Omr- CUR

" .P.L! 113. (IN) HOn- 3 2 3/2 1 3/U 3/1 A 10 40 k0 20 5 2 1. .5 .25 .10 .05 50 10 LL FdTY VTUR60 	 PI
.l . NO. DEPTH 12.I... I <-- - ( I N-> <-:IICn0N5-> <... 1...----- ) 	 CO CCC itE S . Is <--PERCENTILE--> <-PCT>
1 2 3 1 5 6 7 1 4 10 11 12 13 14 % 16 17 18 19 20 21 22 23 24 25 

8.J2041 1s 0- 10 %P 100 100 100 100 100 36 21) 7 89 57100 100 99 51 16 97 75 13 0.12 0.070 0.00 12.3 1. 
,.. 32 25 10- 27 A11 100 99 9d '16 P, )3 )i 94 U1 49 2: 13 3 91 84 72 55 12 0.13 0.07d 0.004 35.2 1.084j09'3 35 27- 47 42 100 94 90 84 30 77 71 67 49 26 13 0 I 1f 51 41 29 21 0.95 0.463 0.012 82.9 1.0
 
it !-,04- AS A7- 54 '_C P a %3c T 1 0 ti S !I j r 0 IL r z d I i1 1 .4 1)Ia 1'0'.5 5S 5A- 72 3AII1 100 94 94 9o q '10 )d 97 88 503 31 16 9b Il 49 0.052 0.003A 90 6 0.0 	 26.0 0.8 
a3I0f1i6 65 72- 86 A652 100 J9 99 38 -J -IN 47 94 di 47 2. 143 5 J1 al 72 52 40 0.14 0.087 0.003 41.1 1.1
 

f; I . 4T F R A C T 1 3 S 5) (d I: I ; H -r P ! . U N It V O L U 
-
M Z 

-

U/CC )( VOID)
--- H 0 L 11 53 1 L (f1)- -(75 .1FNACION-- ------ WHOLL SOIL ------------- <2 M1 FRACTION----- -RATIOS--S.% LI Z >2 250 290 75 75 20 5 "1h 75 23 5 !;OIL SURVOEY .IUIELRIbG --SOIL SUBVEY-- ENGINdEERING AT 1/3 BAR.3 No -UP -75 -2 -20 -5 -4 '0 -2 1/3 i 1/3-2 <2 -- -5 <2 OVEN 4.str SATUR 15 OVEN OIST SATOB VIOL <2 
<-----PCT OF WHlOLE SOIL---> (--? )F <75 1I3-> RAW -(Al1 -ATED BAN 3&R -DY -AT D SOIL no8 
26 27 213 24 30 31 32 3 .34 J5 3o 37 3a 39 40 Al 12 43 13 15 16 47 38 19 50
 

0J,091 1 1 .... I -Tk 1 99 1 -- Td 1 99 0.05 
 1.010 1.28 1.53 O.3 0.95 0.99 1.27 1.52 2.12 2.15

8 .0J2 2 6 - 5 -- 1 91 6 5 -- 1 94 1.0. 1.11 1.6 1.64 0.98 1.05 1.07 1.13 1.61 1.60 1.70

8 E0 )3 3 3J 
 33 20 6 7 67 13 20 o 7 67 1.32 1.48 1.316 1.82 1.05 1.17 1.21 1.16 1.65 1.01 1.52 
83;394 A 68 69 50 3 9 32 63 50 4 ; 32 2.11

9 i.195 5 3 3 2 -- 1 97 j 
 2 -- 1 97 1.22 1. 0 1.62 1.76 1.20 1.25 1.26 1.61 1.75 1.17 1.21 
8".) In 6 6 6 2 1 3 94 6 2 1 3 94 1.25 1.31 1.63 1.78 1.22 1.27 1.28 1.63 1.76 1.12 1.17 

V 0 L iI A E 8 4 C ' I f) N S I (C/) (R A T 1 1IS TO '1L A Y33 LIEAkR EXTENSBILITY I) N 
----N II i . P. S 0 t L (OIl) 	

N DD 
A T 1/3 '1A I--- (/N) ----- <2 . FRACTIO------ WHOLE SOIL ---(2 M1.- WHIOLE <2

3 '?LE HZ >2 2S0 250 75 75 20 5 2- .05- LT PORE.; l.T PINE ---C P C-- 15 LP <-1/5 BAR TO (IN/IN)-> SOIL 8l 
3 8O -Ur -7 -2 -20 -5 -2 <2 .05 .U0? .0,2 D ? -tO CLAY Sill i'14- AR 1/3 15 OVEN 15 OVEN 

<--------------- PC? of WHOLE SillI----------------- ) CAfS OAC 1120 BAR BAR -D4 BAR -DRY <--IN/IN->
51 52 53 54 53 50 57 56 54 o0 .I 62 63 64 65 .6 67 63 69 70 71 72 7473 75 

032091 1 1 1 -- 1n I 100 13 12 2 26 42 15 1.53 3.00 2.30 0.7d 1.1 5.6 4.2 5.6 	 0.29 0.29
832012 2 2 2 2 -- 1 98 23 15 I 17 13 17 b.18 4.68 3.6d 0.882 2.2 2.9 2.3 3.0 0.32 0.33
832093 3 16 16 10 3 3 3 21 ) I 1o 34 16 12.40 7.0 5.35 2.400 2.9 3.9 3.7 f4.u 0.25 0.30 
832094 4 55 55 40 7 45 24 17 20 32.0 20.00
832045 5 1 1 1 -- 1 49 1. 21 2 1. 40 1.90 3.22 1.91 0.340 1.3 1.6 1.4 1.o 0.31 0.31
8j:39o 6 3 3 1 1 1 ')37 36 17 2 1o 37 3.u3 2.54 1.57 0.296 1.3 1.1 1.3 1.6 0.27 0.28 

V E I F R C L A F P) )(--P S 0G H T A C T I o !I S - T R (-TFXTI --- A(MM)---I (Pi) -P.LCTRICAL)(CU.IULT. AMOUITS)
-- W41 0 L . S0 I L-- --- <2 3M FR A C T 1 0 4 -- (ll)TEflfIMIED SAID 3ILL CLAY QA- RES- CON- SALT IN. OF 3320SAIPLR IZ >2 75 20 2- .05- LT ---- SANDS -------- SILTS CL III by 2- .. )I- LI CL2 IST. DUCT. MG/ 1/3 BAN TO
.1 40 -2 -2 .05 .002.002 VC C I r vP c ? y 'IELLD PS9:iA .15 .)J2 .002 .01M1 OfHMS 11HOS KG IS0AR AIRDIT 
PCT OF >2.'ISAND+SILT> (-----PCr OP SNO+SLL[ .--- ) (--<2 I.I-) (--'CT X' .21111-l (- - - <2 1I- .- -) (VUL SOIL) 
76 77 70 79 90 31 a2 83 ,1 85 36 17 16 J9 91 ) "j q4 95 76 97 90 99 100 

832091 1 1 1 1 60 39 1 2 4 15 19 15 1, 24 1 A ISL 5i.., '..7 7.1 5.5 
832092 2 6 6 1 54 40 3 3 9 13 1 q 15 5 29 4 ?1L . .0.J 3.4 ',.J
932093 3 33 3313 7 19 1 10 lU 16 17 14 12 17 2 1L '..4 ..'.6 2.0 5.3 
932093 68 69 18 31 1 TO 22 35 32 7 1 2 2 rR CO 4f,.6 i.l 0.1 5.5 
dJ209S 5 J 3 1 50 47 4 1 6 10 18 16 16 22 9 PI 491.4 f-.5 9.1 5.9 
332096 6 6 
 6 1 57 37 5 3 0 11 21 14 13 26 6 FSL 57.2 )7.4 5.4 6.1 

SAnPLE UP LOW LOW DIF 	 --
CLAY SAND OC S/C v3S/C 1 oC 3H? L'" Lnw DIPW 5/C W S/C W OC

832091 0- 26 26 26 7.1 56.2 6.168 7.9 7.q 6.2 
 0- -1. 1!, 13) 7.9 7.9 6.2 
832092 26- 60 40 19 3.4 55.8 4.320 16.4 10.9 5.5 



- ------------

SA LD ,101 

a 31- 5 1O0 SA.PU N4uB. P312220 .2225~ D4Tr 11/30/833 . DPfKMO AICUIJORXM 
1'SOILLC cOS3ATIOw SERVICE-,EADI-SmSsB NAIONLSOZL 7,vET180A3 

HLvos K NPL USDA 31NCLWF.3~S;G FIRAL 0 9r Ir KRI NGFRACTI( 0S V R P. CALCULITRD ?30o1 TIOA ,UN 

BA N. G LFSS cuar,,V L urwTNg)~?aa 

SAUP..IN IuRjp, :X)3/ 2 1 3/14 3/q, 10~7 -0 200' 20 -5 2 . .5 v2 .0 05 6 0 50 10 LP E!IU
 

RBRCNE 7 A' 0 4 S~ 1Z~ X US0" THAN, i-

0.N I1' H :11RS --- - U M~B' R a-> _lC0 41_ '----l---- -- PEBC~bITIL1e' <-lCT>' CD4 cc0--
'1 5'b 7 g 0 ~1 12182 13 1,4 15' 16 1j7 B19~ 20 2 1 2223,-- 25 

602-.6 

I3U' Z!' 4-1 11 C 1 100 , 4 9~9o97~ Q6 416 21Z"75 33' 15 &7 2' J 0 79, 63 40 25 0.2 2 0. 1149 0 0 6 27.4,. 2.2
 

2235 16' -cC, 00~ 9) 9H_ 97 9~6 56A 1) ' '21 72 35 I 3' i 2 36, 76 60, '41 230.501S4006 - 3.6 2.2
 
1 4S ', .2 1 C3 0 4) q8 37 ')b', g3570 62 2008~,,~1u3 6d 45 25' 14 '0..39 40.290 0.026 15 .2'6
 
324 5 2133 '2A4 1, 100 916 94 90 '0 1' 36' 114 73 56 .214 ~9 4'4 1 A73 62 >47 '29 17 0.16 0.289 00U22 2 1.5 1 .1
 

821.5'63S 33- 46 2kU 2i 100 9f4 10 '84' 3D 7& 76 og952 ~27' 1 1 5 1 6~A354 ,45, ,32 ~20,0.~78 0.369 0.014 5R4.4 0.74
 
S3b"716,- 71 ,3At3 10 ,'J J7 94 q93I,JJ ~24 'J 79 49' 27 '13 3 0,6 '81 -72 55~ 41o013 0.078 ,0.004' -32 12 

82..I)isV- A '0IO 9 9B- 97 8 !5~ *9 1 71~ 33 ' 8~: 6 1~O3 .0 3172. 

250 75 21) '5" EHNUIW AT 1/3 
ll j -'75 * 20' '-5 ' -2 <2 -2 -2 - -2~ <2 ' 1/3 0VP.-_1 IUZ91T54TUR 1'/3 -, IS "OV E9 40 1S SATUR WHOLE' <2 

<--V:, 01i4Id~L SFL-- n~r,%75 i>'2'l- IAN' -DR.4Y '" -ATE BAR U3AW -DRY -1AIED! SUIL' AM 

SA~ - 250 7 5 ~7b7,'I 1)'\ dLSUIV8IEBBN -SOIL, SURVEY- XVING 

2.2l'2,0"1"2 33'-4I>36 15- 17 ' ~'O40 431 'q2' '43' - 44. ; 45' 4o -'47' 48 '49' 50 

*8442 " 3 U-3 1)2' -1 .21')1. 23' 1.35 "1.77 1 .18 1 Iu 1 15'""' 1-'9 1.18 1.52"'1'.73 1.25' 
1 5

323 '4 10o -- 410 ''4 :l S- 40 "1O""4, * '8' ,~)4'~,'5" ~ 4"'' i ~ 
.17-~1 54 2 2 , ~-22 -~11 3'6'7 a:,.'3''6 '1 i"7"11O 1"-.641 .8 5 1.*21 ,..24b1.24'~1 75093111 


4 "
 
83'~ 6 3 1 ~i~3 1 20' i4,J7' 61 11 1j'Y4 7'-f,4'I :.' IV.J5~ 1.b14 1I.83 1.10w 1.12 41.12 "1.146- 1.69, 0.99 14 1~ 

-2,112 7, 1 '--K1' 
4 ' 

7 1 '3, 8, 11 78 1--3 3 0- 1.1Il 1.2 1 '1 .49 1. 73 1 .11 1. 14'-1.14 81 .43 1.6921 .25~ 1.39 

,1 'L' '.'o," V 04~I i';9 A",13 S1 a C; L'A I) (L.1143111, BTZNS13 ILITI, ) W D' I'i-:~ ~ (C/(3J V I TO 
LL'.Utk' (;ll RAL 10RN---:- U'OL2'SOIL IWOLt ,2 11 J-- 1 4s'' SI-0/$. 'I -"(48---- J --- 24 EIM' 

A ~ 45li ~) 7~- 0-- .411r 011 F'i1.3LAr __C -LBZ / Ak TO(NI SOIL-251 7 ,LT VIA' 15 ( ' AN 
L0 i 3. .±,( ?~-I .,''$ A /3 15~4 OVER OVN r: 

rc7'r'1ll!S ""' A112W' DY 
~ q, i UP, 2 '; .J11,"111 '.L~d4 - 49 , 15' I 

? I . 0( ------- LA.B-'--1C-'like A R'- -tiRt ' ~ < /I 
'1i 32'" ,. " S' q ~5 -5~ 5,)', 1-4-ii' ,.2 ',V 4 ''6. uu-68 1- 69' '70- '71 -72' 73 7'47' 

~3~,'' 4'- - - >'- 2 14'1~ 1 "' 1 ' '2 2' 124--'~'2! '1 -2.13 1.91 "" , '''40.28 (U.29"~ '-'49. .11" ' 

84.3214' 5 12 . 4,12 47~ -2 4 j >",-'j 1 1 27" "-' -j'-Il :4'4.31 -J'.086 0.615>'-0.7 0.7 0.A 0.8" 0.23 ,0.27 
8 12 225 46 - ' 16 10 2 l 014- 25-v1;') 3 1 . 3 2. 0.286' -0.5', 0 .26 0.3o 11)- S''4-'4:->15- 4b2 19 0. (f.b.40.6' 

7 " ~22 1522F -17 '1 24 11 1f ''"" -3 '!;.149 0.257~~ 0.8 0 . '- 0.1 ,-0.9 0.25 -0 .26 

'- ,-,- 4---P-
- - ' ---- ----
 4
 

r I It ('1 1-A C CT I',N S, _CC L A V-, F~ 3( XTUR -) (--V4J')"A1 11m) (PH )( Ia'mCTRALI (CUnULT. .AnrUNTS) 
I N 

4L'-I S0o L-,- - -- 2NFa- Ar, T Iu-l--(0111AI D r1M ' IL VS1'rCLAY~ CA ftJ-, CUMI-'SALT U1'-7'2 
ByAt-----SLIL LTCL2 DuCLT 


0 N ' -2' .05 .002 .002 iCl v. '--"Y~ .- f At" P506 Q's 00" .002 011 O Il ii.1US ' 41150AR 

LE,-,1:1 )2 75 20 2- 05 -L72. t-,,B' 44 2-~4 O tS 1!' 10,1SA 0' 

'-2 r C A1PFrub 01ll AIRDRI' 
PCT"O0? >2mm-lSAND4SILT> f---P4.1 Ii) SA 10+S[L---- __<2 t)411 4('7I4 2141 t-----2 '1l --- ' (WIlILSOIL) 

79 82' g9 -'3' 95 96 97 "96 '~99 10076 77 79 'SO A1- 83 31-5 Jb "474 5U, ')- -1 11'2 4 '94 

832220 1 9 -5'67 24 '3 - 6' 12 17' 23 -16' 12'1'3- J S -7 4.3 .5 .5 2.7 5. 4 _;A 
832221 ; 2- 8,9 e0 69 23 .2 4 11 I04,25 17 11 ,-14 ~2 -- ' -LI; -'-73.0')*4.7 '2.3' '6 .0,
 
832222 3 9 '5' 66' 2.5 2 15 12"'19 '22' 15 10' 18 "3 '-' SL" &70.4 27.'1 2.5 6 . 1 ' '-4' 4-4','
 
032223 410 10, '6, 76 14,' B 1~6. 26 -23 12 7, 0 i~' '4LS ~4,12. 's 15'.1 41 .0 -5.9 ,'A1)-~ ~
 
8 1222I S 22 22 .9 :62 16 -1 '6 "15 19'>231 l.1 1 iL1 1 L 7W, 05~ 1.3 ,6.0 ;
 

822 2 6? 31" 31 '11 50, 19. 1 8 14 -14 19 1ll 13 15 '2' ' -SL' 71 27.0 ~2.:1 6. 1 
3222 1 4 504 , 3 3 6 0 20 17 '' 4 ' PL 514.0 42.5, 3. 6. 

8322201 10 ,1-8 23730 0. 3. 26 .6 1 '" 0 1 10 31. 2.9 2 .0 

8222 28- QO 40-12 2.5 70 .4 0,.4 72 28.2 29 .4 Q 1.2, 

- ' t 

http:14'-1.14


'86
 

S AU~PLIU ~.~I AC~ t iA~Zfl DA? 

ECADO 01j 

Sa 3*32,5 -01 1 L.PLN~OS.83P2135 2 la2 aITX11/'30/83 0. 5. DIPAEfU OF AICaLT-0E 

XTIASL UNEY'LABOWIT03! 
LAIWO.AjuoIL1ASK&7,t 

4 ~tL: 1 FRACTIM dCLLC UL% RD rzi .ua 

ZCUA UOI-SASS 
.....
3 1U~ ENGIN H"ING" 4'K8 CNDF ~UO 

~A T.~ ~h~l LVAU *IT~i:-,GRDLiI~dii VECURaM FRACTIONS (476Mdij 
SAJ~ ZK (ZW~ 144(4 /~ K 'in' '4020 5' LESS 53 CE~U~t F V USDA' ANDAtSbrA Ut 

1:(LI 1ZN(N,(0 -- 3-Z 32 II 3/. 31 4 I--n- 40.l 200 1-0 . 5Z .2 5 1 .0"60 1 150 X_0'ILLiI rm I 

1 2 3 '4 5 ~6 7 a 9' 10 11 12 "131K 15 161 19' 19 20 2s22 2 

IS'.! "l50--10 l- 100~ 11 94 951 7 47 ' 7 47 "1q2 57 33 16~ K 97, )' 83 6 90..0a 5 0.003 25 .9, 0.9J 
8311 o 28' 10 - 22 A2' 100' 99~ 9) 98 97 17, 9 7 '7 q92 6 35 ,17~ 79 56 100 .K .0 2~ " a 
d3 117: 3S 22- 33 A3 100 A5 92 87 49 4' $ii3 zi1 36 36' 20 9. 2 79 72' 57. 4K1 30 0.28a 0.166,'0.006 5 1. 5 1 s 

3211Id 45 '47 4C1 100 90 d2 72 64 6~J h62 ~0~-a 3 - 1 1 KU1 34 12 -3 ~3 3.54 11S~.0 17 .3 
S-7-K,33152 3A11 100 ,P) 99 93. 93 "90 983 '3' ;O '4q 24~ 11, 3 )7~ 94 77: 60 0.K''1 -0 '0.0 4 , 3 1.9 ',17; 

830 6s52 - 61, 3kl'4 100 9)9 99' 98 d 9 11 1~ )~7 Q6. 17 ~6 12 3,l 5' 90 74 5K4 30 0. 13 0.08K OOOK ' 2.2 1 
170: 3j3 1 5~ 32 15 O0.40 4 0.0 17328931I 5 1100, 96 93 81a J 44li 1 'V5 1 '1 d 11 2 '75 5 20 0.55 . 

A81 12 AS 70- 79 4,C71 100 46 77, 63 53. 150, 4 42 1.1 j 2 1 , V 36, 22 8 3 223.31 9.450 0.275 84 -9 0.,1 

L 5 1 LL ' '-(7 1.I~1 JfnLe Sn[L-_ A2,lPRACTIO--- -RATIOS-
A Z>- 2.50 250 '75 75 20 '71 S 21)"iW5' ' SOIL SOMY !'.IGIIER I .G -SOIL SURVVY- ENGINEERIMU -Ai1 4 A1 

jo UP -3 2 -20 -i -2~ <2 -2 -'I "4 -2~ <2 ' 1/3, OW?,MN.10rTS SATURI 1 /3~ 15 (VM10STU .0)10L3 (2 
AHO4LF. A -AlSO 7ATID 11M 

i - w HI ( nS (51) ------ -1 lr 

<( P-CrOf, 571L- > <- ,rt(7 t- 3AII bH~R,Y 'BAR aAB -0f SOIL 
>~26 27~ 2t4 29j 33" 11 32 33 3,1 15 3 .47~ 36 39 '41) 42 44 1~ ti6 KS 54 1 ''43 45 46 K7 'K9 

~~83.117~~~~~ 3~ Tir 9' 1' J -- T4 97 1 .07 10 .7'~4*~.9>09 ,~11.7 i02 
13'136' '2~ -- z:a 7 13 '02109"''1 .5 '1.02 1.06 1:07 :4'5 1.55 1.603' 331 r a 173Tr. .47 1.64 

3 17 3 11q 16 1 2 4 11 k, 2 8 1 1. 13O.0 5 1.0 0 99. 1.05 1.06 1.44 1.62 1 .35 1 . 1" ' 8 

J_ 111 '45 :: 9% 36 2 -- R 91 *.~'2 r 9 1.5 . 18 1.48U1 .71' 1.12 1.15 1.16 1.47 1l.70 1.32 1.37 V1 
3 3!,IlD:3 6 3 2 lit 1 97 3 -( '1 '7 . 11.1 1 3~ I.S 41.75 1.19 '1.21 1.21' 1.5K 1 .4 1.19 : 23," 

i l3 1 11 7' 1- 19' 15 ~1 3> .11 1~ "1' "3'31 ~ '1 . '7 . j 1 1.K"1 '79' 1. 134 1.16" 1.17 1.'4 J"1'.70 ~1 .09 1 354 
J 1 12 53-. 58 5 ~42 ii' 9,7'A '1.- '5' .~1""~'" 1 ~4 4 4U -- 4~7' 6' Si 4 ' 1 

." 1- 'r"% "'1'1 ' (,' 'AT4'3S""~ CLAtY) LIN!A34 1X1'NSl~4ILITYT (i kV U 
411u 00 5) K*Ii~~-~8 (V s ii eRFAtOAC-r m 'iHOLZ SOL (2, lOLD 2 

>2.1 2501 J'"5)75"T 5' R".P' '-"I . 15' /~9 (t'8/1N4~) SonL- 1: A084' I' -I .' .~ I TO -> 'HZ 2 250' 1.,. P7o" 7'23'C! E <-/ A 
7i ("*h'~1 3'U' l' - IS,0 itpf 7 5 :--a -211-S -s~ 0 ~ 1 >"P: '-10'O Kli4-" OAR "1/3" 15 4OW EN7 'Ubd' 

< ---- 7---- r' t: 2I 1 'COIL---- ---- J"'JC'4F5
4' fIC' A420 AAD 11 i-DRT ulA -~OR3 9i>HAl)' -I-I 

5 1" %2 'j ''4 51~ '3:7 '54 '''e" :1 i2' 63 6"' 6" 4>' .b- h7l~'4 68 '69' 70&~ 71 4'72"4 73 ~74 '75 

I' 1 15 '~1 ',4i- ''1 ''1 -- 1'9'~ 1'l1i 41 '16 55 12. . 11.21 6 .47 3.95 1.8724 5.7~ C7
.
5 

' 5.4 7.3 0.'398 0.38 
33.1 1L4'4 2'. :' 1' I I?' I2 1 11 41" ".:Y,)V4 j'.0 2'.52 0.4 J 14 1. >1 64 . 1 \ 1.6 '0.3' 32- 1.ei q 11 I" 4 1 " 

4
5313"'54~'~'-. 4-> I, , 1 -- 7 991 1 ' "23 '''""'J 14 U0 "7.40 ~>~ 1.4 

TR 9' ,27lu .9 .2 0.9 '~ 1.2 0 .27~ 0. 
832140 6 1----- 1' 1 'Tl ~1 )99 "7'16" '1- 20 '3Kq IK. 07- 213 ;2.33A0.222'~ 0.5 ,&0.5 0.6' 0.6 '0.27 0. 
932141 ~7 "9 --. ' 9, 7 1~ 1 91 '31 '6" "'1 '25"27' '4' '' .""6" 2 .1'6'2.16 0.980 0.'0O '1.04 0.9 ~1.2 '02 0'.2 4 
3121t42 8 '43, 34 o'-'' 57 2"'264'o ,.5 "' 6 

I G0flT'n hA C T I n N' CL * -TnXTU44--) S'- 'A (MMl--1) (-!LrC-T~CAL) (COMULT., 

'4 "'"-J 01 4 F'"A4C>71'3'---,(1IRflI'lEO'" I1LT, CA, COP- SALT, IN.~O 44
 

"' F-k -' k, I&F'1 54) AMOUENTS) 
"OL'' -- 11 J4D , LAY.,: -RES 

VSIPVflZ '>2 75 ;20~2-'.05-L KISqls- SrLTs IN44 2 .,LT t 2' DU0CT. MG0/ BAR.T--- - --- "CL' y' :05- ' 9?r. 1/3 
140 '40 -2 .002.002'VC 1 C I IF' I , '"'4TPIL .05 002 .0 1,- A ) 159AN AIR0RY,-2 .0V r4 ?' I7 4 4"t'40 .. 4.002 rtH(S (IUHO K 

PCT Fr )'fll SAND#5ILT)' (-7 P-Cr OF 5' 40#tLT --- ) ('--<21 1-)"" (--PCT Or "2444- (- '241lM-'- '(U4L' SOIL) 
476 77 78? 79 80' 91 82 3 "l4 5'A'6 "74' 8a IQ> )0 4'91' 92' 93 9'4 45 9b" ' 7 '98 '99 10 

832135 1 3 3 50 '47, K TR "2 '12' 21~ 164 .17 32 'I"4', ' YFS 1'41).6" 46.5' 3.9 5.5"
 
832136 2 -3 .1 U9 48 5 "1 ~"3''1020 17' 17 33" 5'i'4 V!SL" 17.1 u7. 5 4~.6' 5''. .,4 4~r4'
 
832137 13 19 19 3 52 29 2 'J 9 19 214 1'4 14 22 3 L , h2G j 3.0 5 .6
 P5.1 4 

03213 1 Ii 44 4KU '9454 2 1 1K 20 J0 16 1 4 2~ 2 Cn~S' q5330 41.5 5.5'~
 

83 5 2, 2 6 ( 34 3 , 3 13 29 15 '12'22 3 rrL n3. '33.6 2.7 J.3 
4 ~' ~
 

832 1 Q0 6 3 3 1 60, 37 3 2 5 17 21 16 13. 25 3 FSL 609 3 6.9 2.744 5 .9 '~
 

8321'Ii'1 7 1919 9 f67' 13 2 a 22 32 15' 6 l LCOS A 1. 4 16. 1 2 .5 6 .0 "~'"
 

2 11 1 ')5 Q. .21
3214 858958 '40 2 l1 34'3" 33 CO ~'4 Q.1I 5 

LON - 'SIC LOW Dl'oI JSIC oc'.SAMlPLE u t;i' 'PL DIP CLAY' 'SAND' OC I/C" W49C U~PL.04 W,~S)C
83213 '0 25' 2 5 2 3. 9.6 7.2KW' 12.7 12.7 7.2 '" 0- 25' 10 '19' 12 .7 12 .7 "72
 

832136 25- 5 ")0 5 '4 .6 N7.9 3.526 *10.4 1,~4
1.91i'"'~ 

44 4 
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5AVPLP.D AS:
 

S 13P8-325 -013 SAMPL' O . *3o216Jl - 2185 D 4T 11/30/d3 U. S. DEPARTMNT O AGRICULTURE 
SOIL CONSERVATIOM SERVICE 

.c1UADON9S8Ss NATIONAL SOIL SUBVEY LABOIATORY 
LIUCOLN, NMBRASKA 

GXIMR~AL1ITl110: P.9GINX2i3II90 3IAcTIONS JERE1.0ALCIILA,'I0 ?39flfUSDA6 9IbCTIOI S'191S 

.- .-.-.----- --------- --. ---. ... . . . .. . . ... . . . .. . .. .. . . . . . . .--.-.- .- ----- - - --- . . . . . .. .... ..---.... 
s if ; I N R 1 4 a P S D A CUMOULATIVE CURVE F1RCTIOvS(<76fl) &TEBS- URDATION 

P E C d ,qT G E P 8% s S1 1; S I V4 E IISDA LESS THAN DIAR8TERS(M) AT BERG 01- CUM-
S %'9(1. H2 (IN) 9.98l- 3 2 3/2 1 3/u 3/b 4 1 40 200 .0 5 2 1. .5 .25 .10 .05 60 st 10 LL PI 19TY VTUl 

.0. 40. DE.P"TH £O9 ( -- 1 9 C A E 'i----> <-d U PI " E -> (-< C~3-> <--. - <--P3RCE4TILl--> CU CC.h------> <-PCT> 
1 2 3 1 5 0 7 d 1 10 11 12 13 11 15 16 17 10 19 20 21 22 23 24 25 

83->181 1, (- 12 Al 100 lj 91 91 91 97 97 47 ,91 JU 116 24 lu 1)7 96 96 11 67 3.0Q 0.024 0.002 17.9 0.7 
a s02I s$ 12- 22 .2 100 -1, 9- ,4a+.i J,3 '1J 3 , 10 ,4b 27 13 '18 98 97 87 68 0.03 0.022 0.00 I 2d.u 0.9 

q 13.1 33 22- 30 2J Vi1 100 1") 3J ), '13 '9d3 1. J3 v7 35 64 47 36 J8 99 97 90 78 0.01 0.007 -- 39. 0.3 

8 188 4S 30- 42 21rn2 100 100 100 io0 100 10,3 1O0 100 431 12 11 75 70 100 99 48 94 90 -- 0.001 -- 5.2 0.0 
3J '185 S 42- 65 2.tTb3 100 140 10.) 130 100 lo.J 16) 100 100 98 912 Jdl 0i 100 100 100 99 97 3.0011 -- 3. 0.8 

----.-.-----------------------------------------------------------------------------------------------------------------

( I L G 1 T F9 n A c r I 1) 4 s .L0 L; i1 P R U 1 T 4 0 L U0 M G/CC )( VOID ) 
--- II ' L f: S )I 1 L (Ml - -<7 .13 Fl.ICT1. q-- ----- WIIOUL SOIL --- --------- 2 31 FRACTIU . I- - R&TIOS

$A it'LE HL >2 250 250 75 75 2 *5" 5 ',1 5 S;lL 8JRVVT %'G NP.".IlI --SOIL 30 VEY-- e8601 ,8 IVG k? I1/3 8AR 
40 -UP -75 -2 -20 -S -2 <2 -2 ->3 - -2 *2 1/3 VNt :1031 SATUR 1/3 15 OVEl 01ST SATUH WLIOLX <2 

4l1OL S 5 -%TED 3 4,1 -6ED SOL lid<- PC- 1T1F L --. -.--- --- C' :'1-) 1>1 -1t41 8619 -83R8 
26 27 2j 29 10 31 32 33 4 35 16 17 its 11 41) 81 42 ol3 44 45 '6 47 48 49 50 

8ai181 1 3 3 3 -7 3 3 - - 7 0.84 0.96 1.25 1.52 0.02 0.90 0.94 1.23 1.51 2.15 2.23 
OJL1l 2 2 2 2 2 - . ... 90 - 2 )a 1.22 1.26 1.61 1.7 t 1.21 1.24 1.27 1.t,1 1.75 1.17 1.19 

83.2 143 3 2 2 2 9 d 2 2 - 18 1.36 1.47 1.73 1.,iS 1.35 1.J3 1.46 1.713 1.84 0.5 0.96 

83.?164 4 100 - -100 1.14 1.42 1.6. 1.11 1.14 1.21 1.42 1.66 1.71 1.32 1.32 
832185 5---------- -100 --- 100 1.04 1.3i 1.59 I.uS 1.049 1.12 1.37 1.59 1.65 1.65 1.55 

1 0 L U M E F R A C T 1 0 . 5 ) (,C/) (it I T 1 0 S TO C L A Y) 3 LI1E1 EITEISIBILTY 3 R U I 
-

---- 0I L. F3 S n I L (Mh) A7 ', ). A R--- (/4) ----- <2 ,FRACTION ~ H.OLE SO. --- <281-- WHOLE <.2 
S' ' LHZ >2 25U 25.1 75 75 20 5 2- .05- Lf Pu3(S 88r ?1119 ---C -3C-- 1 L <-1/5 3AR TO (Id/IN)-> SOIL 111 

, n0 -(IP -75 -2 -20 -5 -2 <2 .675 .102 .)02 DI 7 -[0 CLY 2U11 11114- a41 1/3 15 OVER 15 0Ovcw 

S----------------PCT OF 4101L SOIL ----- ------- > CTs OAC H20 BAR II58 -UU lh -o01 <--Isi/l-> 

51 52 i1 5 S5 56 57 50 -19 10 61 ,4 63 ,9 65 ot6 957 68 69 70 71 72 73 74 75 

S'tI1 1 1 1 1 1 I' 13 1 27 4l 10 4.23 .0l 2.06 0. 170 3.1 L4.6 3.2 4.7 u.24 0.25 
.
 

'99 Is It .. 1.33 0.112 1.6 1.6, 12 2 1 1 1 11 25 ,, 3 2 0t) I.1 O.d 1.d 0.10 U.I 
8 .191 3 1 1 1 44 1 2 1i 11 37 U.94 ).jO (.!4 .071 0.7 1.6 0.7 2.t. 0.0d 0.04 
81 184 4 - ---- -100 4 :4 5 52 0.2,9 ).21 0.51 0.19 2.2 1.6 2.0 7.b 0.12 0.12 
a .18 5 In-103 1 311 ' 55 0.22 ,).17 0.40 0.113 2.5 19.6 2.5 9.6 0.32 U.12 

I J I I C 11 T FR A C T I o m S - C L h Y f R E I3 (-TFXTtII--) (--P 5 D3 (3111)---1 H'lI 3(-L ('rNICAL) (CUMULT. AMOlNT-3 
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3 . 0 I 
2- .05-
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2 M3 PI' A C T I ( 4 
SA l P.-------. SILrS 
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CL 

(n( T'tlI9'D 
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.t 
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D, 11, 
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CIA! 
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CI-
CL.2 

NC):-
-5r. 

CO -
DUCT. 

'ALT 
IG/ 

IN. 
1/3 

O 
8R 

820 
TO 

NO NO -2 -2 .05 .002.002 VC C .31 F IF C 1 AY FI9LD PSON .05 .002 .002 .01n OH3S PPIIIOS KG 158AR AIDRY 
PCT Of >23M1SA DIDSrLT> (-----Pcr OP SAND SIL. - ... ) (--(2 Kr-) (--PCT 1' .2-I111- (- - - - <2 M1 - - - (491ll SOIL) 
76 77 73 79 90 81 d2 33 al 35 8b 67 69 9 '90 91 '92 43 '94 q5 96 97 98 19 100 

832191 1 3 3 33 64 1 1 1 1 ' 23 2' UI II 3IL 30. , 5.5 10.0 51.9 
832182 2 2 2 35 63 15 TN 1 13 22 23 41 15 SIL 10.7 56.2 13.1 t,.2 
832113 3 3 3 31 bb i6 TR TO 1 12 10 23 95 57 SICL 20.2 li1. 36 .5 6.2 
832104 4 34 66 233 1 2 5 12 111 22 N3 233 C 10.3 1?.7 70.0 5.6 
8.12135 5 22 7o 55R 1 13 33 (15 558 C 9.1 11.4 1 N .d ".3 

SAMPLE UP LO LOW DIF CLAY SAND OC /C w S/C w nC 11PLOW L06 DIP s/C '4 /C 4 Iic 
812181 0- 30 30 30 10.3 30.5 3.358 3.0 3.0 3.a - 3O 14 18 3.0 3.0 3.4 
832192 30- 55 40 10 13.1 30.7 1.201 2.3 2.1 2.8 


