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Foreword

Soil Survey Investigations Report (SSIR) 49 contains information that can be
used in planning research programs and conservation measures in the Natural
Resources Conservation Service Caribbean Area, which includes Puerto Rico and
the U.S. Virgin Islands. The report contains data on physical and chemical
properties of the soil as well as descriptions of the soil.

This SSIR is designed for many users. Researchers, including foresters, can use
it to evaluate the potential of the soil and the management needed for maximum
fiber production. Conservationists, teachers, students, and specialists in wildlife
management can use data in this SSIR to help them understand, protect, and
enhance the environment.

The soils of Puerto Rico and the U.S. Virgin Islands occur on a variety of
parent materials and land forms and in a variety of climates.

Help in using this publication and additional information are available at the
office of the Natural Resources Conservation Service in Hato Rey and at the
University of Puerto Rico in Mayagiiez.

Dr. Robert J. Ahrens

Director, National Soil Survey Center
Natural Resources Conservation Service
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Chapter 1

History of Soil Sampling in Puerto Rico

1957:

1958:

1959:

1961:

1963:

1967:

1973:

1981:

Soils in Puerto Rico were first described and sampled for characterization
data in September of 1957 (Soil Survey Staff, 1967). Dr. Lyle Alexander,
head of the Beltsville Laboratory in Maryland, assembled a team to sample
several soils. These soils included the Nipe, Amelia, Aguirre, Cartagena, and
Santa Isabel series. It is fitting that the Nipe soil was one of the first soils to
be sampled and characterized in Puerto Rico. The Nipe soil was originally
characterized in Cuba by Bennett and Allison in the 1920s (Bennett and
Allison, 1928). The concept that Bennett and Allison formed for the Nipe
soils in Cuba was brought to Puerto Rico, where the nature of the soil is
strikingly similar.

In November of 1958, Dr. Alexander worked with a different team of
scientists in Puerto Rico to sample and describe soils. One of the members
of this team was Klaus Flach. In December of 1959, both Klaus Flach and
Robert Grossman sampled additional soils.

Year 1959 brought the advent of the first concerted scientific study of soils in
Puerto Rico. Robert Grossman worked with several colleagues to describe
and sample nine soils in the Barranquitas Soil Study Area.

Two years passed before sampling commenced again in Puerto Rico. In
October of 1961, Robert Grossman worked with William McKinzie to
describe and sample soils in Puerto Rico. Dr. Guy D. Smith, founder of Soil
Taxonomy, helped sample and describe two soils during March of 1961.
During 1963, Grossman and McKinzie conducted additional sampling.
Eighty-six soils in Puerto Rico had been described, sampled, and
characterized by the end of 1963.

The United States Department of Agriculture, Soil Conservation Service, in
cooperation with the Puerto Rico Agricultural Experiment Station published
Soil Survey Investigations Report No. 12 in August 1967 (Soil Survey Staff,
1967). Soil descriptions and data were provided for the 86 soils that had
been sampled in Puerto Rico.

In 1973, additional soils were described, sampled, and characterized in
Puerto Rico. These additional soils were almost exclusively described and
sampled by Luis Rivera, Staff Soil Scientist for Puerto Rico. Mr. Rivera was
the first scientist in Puerto Rico to sample Histosols.

In 1981, Luis Rivera teamed up with Gilberto Acevedo to describe and
sample several soils in several municipalities. Rivera and Acevedo sampled
Catalina, Los Guineos, Humatas, Americus, Guayabo, Nipe, Sosa, Santa
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Isabel, Maguayo, and Guanica soils. This was perhaps the only year when
scientists did not sample a soil as “Series Not Designated.”

Two Coto soils were described and sampled in 1982 by Dr. Richard Guthrie
and Dr. Fred Beinroth.

Year 1985 saw the advent of the South Technical Service Center providing
sampling assistance to Puerto Rico. DeWayne Williams assisted in sampling
several soils in the Lajas Valley and the Ponce area during May of 1985.
Several other soils were also described in July of 1985 in the Rio Grande
Municipio by L. Daniels and L. Huffaker.

During 1986, several soils were described, sampled, and characterized by
Warren Lynn, DeWayne Williams, and Loran Huffaker. The soils of the
Caribbean National Forest were sampled in Rio Grande Municipio.
Additional soils were sampled in Ponce Municipio.

. Year 1987 saw numerous soils sampled in the Mayagiiez Soil Survey Area

and the Carribean National Forest by Warren Lynn, DeWayne Williams, L.
Huffaker, Richard Rolling, and members of the Puerto Rico soils staff.
During February of 1988, several soils were described and sampled in the
following municipios: Adjuntas, Humacao, Isabela, Las Piedras, Luquillo,
Mayagiiez, Rio Grande, San German, and Yabucoa.

February of 1989 saw another island-wide project. Soils were sampled by
DeWayne Williams and Carmen L. Santiago in the following municipios:
Camuy, Guayanilla, Isabela, Juana Diaz, Lajas, Morovis, Utuado, and Vega
Alta.

A carbon study was initiated for the soils in the Gudnica Dry Forest of
southwestern Puerto Rico during 1992. John Davis, soils correlator for the
Caribbean Area, and Susan Sampson from the National Soil Survey Center
(NSSC) described and sampled several soils.

. A concerted research effort was initiated in 1993 for soils in the Luquillo

Long-Term Ecological Research Grid of the Caribbean National Forest in
northeastern Puerto Rico (Soil Survey Staff, 1995). Seventeen soils were
described and sampled by Warren Lynn and Henry Mount from the NSSC,
Roy Vick from Puerto Rico, Bruce Dubee from Virginia, and John Davis
from St. Croix in the Virgin Islands. In addition, a digital order-1 soil survey
map was completed and included in the publication.

: During 1994, soils in the municipios of Aguadilla, Lajas, and Mayagiiez

were described and sampled by Roy Vick, staff soil scientist in Hato Rey,
and John Davis, soils correlator for the Caribbean area.

The Cartagena soil was described and sampled for characterization data
during 1995. The Cartagena soil, a member of the fine, mixed, superactive,
isohyperthermic Sodic Haplusterts, was sampled in Lajas Municipio by
Warren Lynn, DeWayne Williams, John Davis, and Milton Cortes, project
leader in Mayagtiez.

In 1997, several soils were described and sampled by Greg Brannon, data
quality specialist (DQS) from Alabama and Jorge Lugo, Carmen L.
Santiago, and Dr. Fred Beinroth from Puerto Rico. These soils were
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sampled in Cabo Rojo Municipio and Lajas Municipio in southwestern
Puerto Rico.

1998: Only one soil was sampled in 1998—a Bayamon soil from Arecibo
Municipio. Jorge Lugo, project leader from Mayagiiez; Carmen L. Santiago,
Staff Soil Scientist from Hato Rey; and Greg Brannon, DQS from Auburn,
Alabama, sampled this Oxisol.

Future: We need to ensure that all of our benchmark soils and soils-of-large-extent
have complete data, including data about trace elements.
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Chapter 2

Soil Climate, Location of Pedons, and
Classification of Soils in Puerto Rico

Soil Climate

The mean annual precipitation in Puerto Rico ranges from 737 mm (29 in) in
Ensenada to 6,730 mm (265 in) in the Luquillo Division of the Caribbean National
Forest. The mean annual temperature ranges from 14.5 °C (58 °F) on the highest
mountains of the Commonwealth to 27.8 °C (82 °F). Because of the diversity in
moisture and temperature, the island can be delineated into several areas with
separate soil climate regimes. A 1:240,000 scale map of Puerto Rico was used in
the preparation of the soil climate map of the United States and its Caribbean
possessions. It was a half-tone mylar with 100-meter contour intervals. Lines were
placed on this mylar to reflect the soil moisture and soil temperature regimes.
Three soil temperature regimes and four soil moisture regimes were identified by
the Caribbean soil staff of the Soil Conservation Service (Mount et al., 1992).

Soil Temperature Regimes of Puerto Rico

The soil temperature regimes in Puerto Rico are divided along elevation changes
at about 610 m (2,000 ft) and 1,066 m (3,500 ft). From sea level to about 610 m,
the soil temperature regime is isohyperthermic (>22 °C; >72 °F). This regime
covers all of Puerto Rico except the Cordillera Central and the Sierra De Luquillo.
From about 610 m to about 1,066 m (3,500 ft.), the soil temperature regime is
isothermic (>15 to 22 °C; >59 to 72 °F). This regime covers most of the Cordillera
Central and the Sierra De Luquillo areas. Two small areas have elevations over
1,066 m where the soil temperature regime is isomesic (<15 °C; <59 °F). The first
consists of the El Toro and EI Yunque Mountain areas in eastern Puerto Rico in the
Luquillo Division of the Caribbean National Forest. The second consists of the
Cerro de Punta area in the central volcaniclastic upland area (Cordillera Central)
about 64 km (40 mi) north of Ponce in Toro Negro Division of the Caribbean
National Forest.

Soil Moisture Regimes of Puerto Rico

The soil moisture regimes in Puerto Rico are related to rainfall and elevation.
The average annual rainfall on the north side of the island and at the higher
elevations ranges from 1,450 mm to more than 6,600 mm (57 to more than 260
inches), which is much more than on the south side of the island. The average
annual rainfall at Ensenada is less than 760 mm (30 in). Table 1 show precipitation
data for 44 sites in Puerto Rico.
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The El Toro and El Yunque Mountain areas in the Luquillo Division of the
Caribbean National Forest are perudic. In these areas, average annual rainfall is
more than 3,810 mm (150 in) and the moisture control sections are perennially
moist. Precipitation exceeds evapotranspiration every month of the year.

The northern three-fourths of Puerto Rico has an evenly distributed annual
rainfall and a typic-udic soil moisture regime. The average annual rainfall in these
areas ranges from 1,400 to 3,810 mm (55 to 150 in).

The typic-ustic soil moisture regime in Puerto Rico occurs between the central
volcaniclastic mountains of the Cordillera Central and the Caribbean Sea (Mar
Caribe). One zone extends from Cabo Rojo, near the Mona Passage, through
Yauco, Pefiuelas, and Juana Diaz, finally pinching off at Cuatro Calles. The other
zone starts east of Coamo, extends through Cayey, down to Guayama, and ends
near Hacienda San Isidro. The average annual rainfall in these areas ranges from
890 to 1,400 mm (35 to 55 in).

The south side of Puerto Rico has a soil moisture regime that is ustic bordering
on aridic (aridic-ustic). This regime is south of the area that has a typic-ustic soil
moisture regime. It extends from El Combate, near the Mona Passage, through
Ensenada, Guayanilla, Ponce, and Salinas and ends at Arroyo. The average annual
rainfall in these areas ranges from 760 to 890 mm (30 to 35 in).

The Larger Puerto Rican Offshore Islands

The larger islands adjacent to Puerto Rico include Isla’s de Culebra,
Vieques, and Mona. The soil temperature regime on these islands is
isohyperthermic, and the soil moisture regime is ustic. The classification of
these soils as ustic is based on rainfall data. Because a weather phenomenon
known as “orographic lift” (which is related to elevation) is necessary for
precipitation in the Caribbean islands, the mean annual rainfall on the smaller
offshore islands is not more than about 1,015 mm (40 in). These islands are
restricted to resort industry considerations. Vieques Island once had military
installations throughout the island.

Map Polygon Composition

The soil climate map for the Commonwealth of Puerto Rico and the United
States Virgin Islands includes eight polygons for the island of Puerto Rico. The
combinations of soil moisture and soil temperature regimes in the Caribbean area
are as follows:

* Isomesic perudic: One zone in the El Toro and El Yunque Mountains areas
in the Luquillo Division of the Caribbean National Forest.

e Isomesic udic: One zone in the Cerro de Punta Mountain area of the
Cordillera Central in the Toro Negro Division of the Caribbean National
Forest.

* Isothermic udic: One zone bordering the El Toro and El Yunque Mountain
areas and one large zone throughout the central volcaniclastic uplands of the
Cordillera Central. Both zones are designated at elevations between 610 and
1,066 m (2,000 and 3,500 ft).
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* Isohyperthermic udic: One zone on the north side of the island trending
south and encircling the central volcaniclastic uplands on the eastern and
western fringes of the island.

* Isohyperthermic typic-ustic: Two zones south of the central
volcaniclastic uplands of the Cordillera Central, which trends from
east to west.

* Isohyperthermic aridic-ustic: One zone that starts at the town of Boqueron
on the Mona Passage (Canal del la Mona), extends east to Ponce and
Coamo, and finally ends at the eastern-most point at Arroyo. This zone is
south of the adjacent isohyperthermic typic-ustic zone and extends to the
Caribbean Sea (Mar Caribe).

* The larger offshore islands of Puerto Rico each contain a polygon.
Isla’s de Culebra, Vieques, and Mona are isohyperthermic typic-ustic.

» The U.S. Virgin Islands each contain a similarly coded polygon.

St. Croix Island, St. Thomas Island, and St. John Island are
isohyperthermic typic-ustic.

Land Use Considerations

The significance of the soil climate zones in Puerto Rico can be indirectly
related to agriculture and land use.

The soils in the isohyperthermic udic zone on the north side of the island are
used for pineapple production. These soils are prominently Oxisols or low-fertility
soils. Bananas and sugarcane also perform well in this zone. The dairy industry is
on the north side of the island in this soil climate zone. Puerto Rico is self-
sufficient in milk and milk products. Although rice could be a respectable
commodity crop, economics currently do not present an opportunity for rice to be
raised to any significant extent in Puerto Rico.

The soils in the isohyperthermic aridic-ustic zone on the south side of the island
are also used for pineapples. The rather large pineapples grown in the Lajas Valley
are considered some of the finest in the world.

The soils in the isothermic udic zone are used for coffee production. Most of the
coffee is shade coffee. The shade is provided by an overstory of trees ranging from
plantain to breadfruit. Coffee requires a soil temperature regime of isothermic or
cooler.

The isomesic udic and isomesic perudic zones are limited to the tropical rain
forest of Cerro de Punta and Luquillo. They are protected from any change in land
use. The elevation is about 1,220 m (4,000 ft), which is not quite high enough for
head lettuce (as in Jamaica). This elevation would, however, support leaf lettuce.
These zones are used primarily for tropical forestry research.

San Juan is in the isohyperthermic udic soil climate zone. Tropical breezes
blowing from the northeast pick up moisture and drop precipitation almost daily.
The average annual rainfall is more than 1,511 mm (59 in).

The economies of the offshore islands of Puerto Rico and the United States
Virgin Islands are dominated by tourism. Some spice production is present on the
Virgin Islands, but agriculture diminished substantially in the 1970s.



Testing

The soil climate map for the Commonwealth of Puerto Rico and the United
States Virgin Islands should be a useful tool in the soil survey update of these
United States possessions. Its use would allow soil scientists to identify soil climate
as a fundamental starting point when planning updates based on Major Land

Resource Areas.

Several of the stations in table 1 were tested with the Newhall Simulation Model
(upgrade 1/91). The Ensenada station came out weak aridic, but it was too small of
an area to show on the soil climate map. With this information, however, any
unique soils found only in the Ensenada area may be proposed with an aridic soil

moisture regime.

The ultimate refinement of the soil climate map rests in the collection of hard
data, which can only be attained if data pods that have soil temperature and soil

moisture sensors are placed in the eight zones of the Commonwealth.

Table 1.—Precipitation Data from Stations on Puerto Rico

Station Annual Soil moisture
rain regime
mm

Aguirre Central 1,128 Typic Ustic
Aibonito 1,359 Typic Ustic
Caguas 2 WNW 1,598 Typic Udic
Central San Francisco 851 Aridic Ustic
Coamo 4 S 859 Aridic Ustic
Coloso 2,085 Typic Udic
Comerio Falls, Plant 2 1,720 Typic Udic
Culebra Island 930 Typic Ustic
Dorado 2 WNW 1,694 Typic Udic
Dos Bocas 2,007 Typic Udic
Ensenada 754 Aridic
Fajardo 1,623 Typic Udic
Garzas 2,230 Typic Udic
Guajataca Dam 1,928 Typic Udic
Guayabol 1,367 Typic Ustic
Guayama 1,382 Typic Ustic
Humacao 2,139 Typic Udic
Isabela Substation 1,605 Typic Udic
Jajome Alto 1,989 Typic Udic
Juana Diaz Camp 1,133 Typic Ustic
Juncos 1 NNE 1,666 Typic Udic
Lares 3 SE 2,357 Typic Udic

USDA—NRCS
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Table 1.—Precipitation Data from Stations on Puerto Rico

—Continued
Station Annual Soil moisture
rain regime
mm
Maricao Fish Hatchery 2,550 Typic Udic
Matrullas Dam 2,278 Typic Udic
Maunabo 2 SE 1,821 Typic Udic
Mayagiiez Nuclear Center 1,887 Typic Udic
Mona Island 1,090 Typic Ustic
Paraiso 2,278 Typic Udic
Pefiuelas Salto Garzas 2,032 Typic Udic
Ponce 4 E 889 Aridic Ustic
Puerto Real 1,295 Typic Ustic
Quebradillas 1,458 Typic Udic
Ramey Air Force Base 1,308 Typic Ustic
Rio Blanco Lower 2,807 Typic Udic
Rio Blanco Upper 3,978 Perudic
Rio Piedras Exp Farm 1,915 Typic Udic
San German 4 W 1,519 Typic Udic
San Juan City 1,511 Typic Udic
San Juan WSE 1,501 Typic Udic
Santa Rita 851 Aridic Ustic
Toa Baja 1 SSW 1,732 Typic Udic
Toro Negro Plant 2 2,558 Typic Udic
Utuado 1 WSW 1,908 Typic Udic
Villalba 2,002 Typic Udic
Mean annual rainfall
for all stations 1,717.5

Table 2.—Approximate Rainfall Ranges for Soil Moisture
Regimes

Aridic Range Less than 760 mm (30 in)
Aridic-Ustic Range 760 to 890 mm (30 to 35 in)
Typic-Ustic Range 890 to 1,400 mm (35 to 55 in)
Typic-Udic Range 1,400 to 3,810 mm (55 to 150 in)
Perudic Range More than 3,810 mm (150 in)
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Figure 1.—Location of georeferenced pedons in Puerto Rico. The Detailed Elevation Model (DEM)
portrays the elevation of the island.

Location of Pedons

Many of the pedons sampled in Puerto Rico are georeferenced (fig. 1). Others
are located by descriptive terms, such as distance from a known point inside a
particular municipio.

In this publication, only those soils with a narrative pedon description are
included. About 50 other soils have been sampled for laboratory data but do not
have a profile description.

Classification of the Soils of Puerto Rico

This section quantifies the classification of the 209 soils that represent the
essence of the soils sampled in Puerto Rico. Ten of the 12 soil orders of Soil
Taxonomy were sampled in Puerto Rico. Andisols (fresh volcanic soils) and
Gelisols (frozen soils) did not occur. Aridisols have only recently been documented
in Puerto Rico and were not sampled with the knowledge that the soil had an aridic
moisture regime.

The dominant soil order sampled was the Oxisols (62 pedons). Inceptisols (35
pedons) and Mollisols (34 pedons) were sampled at essentially the same intensity
as each other. Also sampled were seven additional soils that classified as Mollisols
but are not included in this report because they were “grab” samples and did not
have full pedon descriptions. Alfisols (24 pedons) and Ultisols (26 pedons) were
also about equally represented in the sampling scheme. The Vertisols (18 pedons),
dominantly in the Lajas Valley of Puerto Rico, represented 8.6 percent of the soils
sampled. Fifteen additional Vertisols that represented redundant sampling are not
included in this report. Entisols (4 pedons), Histosols (4 pedons), and Spodosols (2
pedons) were sampled to a minor extent. Although not shown, Aridisols have been
previously sampled as taxa of Inceptisols or Mollisols.

Soils that have an isohyperthermic temperature regime accounted for 191 pedons
(91.4 percent), soils that have an isothermic temperature regime accounted for 15
pedons, and soils that have an isomesic temperature regime accounted for 3
pedons.

USDA—NRCS
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The dominant particle-size classes sampled were fine, very-fine, and clayey (166
pedons). The other pedons that were sampled included 6 that were sandy; 7 that
were coarse-loamy; 27 that were loamy, fine-loamy, or fine-silty; and 3 that lacked
a particle-size class.

Several mineralogy classes are represented by historical sampling in Puerto
Rico. The dominant mineralogy class is mixed (84 pedons for all mixed classes),
kaolinitic (62 pedons), smectitic (19 pedons), parasesquic (12 pedons), carbonatic
(11 pedons), ferruginous (10 pedons), siliceous (2 pedons), isotic (2 pedons), allic
(1 pedon), magnesic (1 pedon), and sesquic (1 pedon).

Two hundred and two pedons (96.7 percent of the total) sampled in Puerto Rico
are nonskeletal. This under-representation of skeletal soils is thought to be a
function of the high degree of weathering of the rocks that produce a clayey
saprolite.
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Chapter 3

Soils of the Semiarid and Subhumid Zones of
Puerto Rico

In this chapter, 49 soils from the semiarid and subhumid zones of Puerto Rico
are described. Soils with a ustic or aridic moisture regime are primarily located on
the south side of Puerto Rico All of the semiarid soils have an
isohyperthermic soil temperature regime. Other dry areas include coastal areas to
the west (Rincon), northwest (Isabela), and east (Fajardo). The offshore islands of
Culebra, Vieques, Mona, and Desecheo have soils with an ustic moisture regime,
but laboratory data not were collected from these islands. The dominant soil orders
sampled in the semiarid zones of Puerto Rico were Mollisols (18 pedons), Vertisols
(16 pedons), Alfisols (9 pedons), and Oxisols (4 pedons).

The laboratory data and the pedon descriptions are linked by the Pedon ID
designation; e.g. S92VI-010-001. This number is included in both the primary
characterization data and the narrative pedon description. A few of the pedon ID
numbers do not reflect the current municipio codes. They are, however, consistant
with the current National Soil Survey Laboratory online database.

For many pedons, more than one classification is presented. The classification
labeled “Sampled As” in the primary characterization data is the classification
according to the edition of Soil Taxonomy at the time of sampling. This is the same
classification as the “Field Classification” in the narrative pedon description.
Where possible, a “Revised Classification,” which indicates the current
classification of the pedon, is included in the narrative pedon description. The
revised classification updates the pedon to the 8" edition of the Keys to Soil
Taxonomy. Many of the pedon classifications are slightly different than the
classifications in the official series descriptions. Diagnostic features in the narrative
pedon descriptions reflect field estimates.

Data are arranged by municipio. The number of pedons for each municipio is
as follows:

Municipio Number of Municipio Number of
pedons pedons
Arroyo 1 Juana Diaz 2
Cabo Rojo 6 Lajas 22!
Coamo 1 Moca 1
Guanica 2 Pefuelas 1
Guayanilla 1 Ponce 3
Hatillo 1 Sabana Grande 2
Isabela 4 Yauco 2

! Additional soils have been sampled in the Lajas Municipio. They are not included in this report, however,
because their pedon descriptions could not be located.
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Figure 2.—Soils with ustic or aridic moisture regimes near La Parguera, Puerto Rico.



Soil Survey Investigations Report No. 49 15
Arroyo Municipio
Machete: S63PR-015-001
Primary Characterization Data
Arroyo Municipio, Puerto Rico
Sampled as: Machete; fine, mixed, isohyperthermic Typic Tropudalfs
SSL—Project: 40A 1, (NL40) SSIR Samples
—Pedon: 40A 563, Samples 40A 41264132
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C \Ye - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 -.10 -.25 -.50 -1 -2 -5 -20 -75 75 WHOLE
<= - - - - - - - - - - - PCT OF <2MM ( ) - - - - - - - - - - - - - > <- PCT OF <75MM(3B1)-> SOIL
40A4126S 0- 18 Ap 15- HMM(3 ed,4 Ap 104 15- 2.5 154 HM 85 10 F 3 HMTR V1 - -4 37
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Narrative Pedon Description

Pedon: Machete

NSSL pedon number: 40A563

Pedon ID: S63PR-015-001

SSIR #12 pedon ID: S63-PR-13-1

Field classification: Fine, mixed, isohyperthermic Typic Tropudalfs

Revised classification as of Apr 01, 2001: Unnamed; fine, mixed, active,
isohyperthermic Typic Paleustalfs?

Location: Arroyo Municipio, Puerto Rico; Sudeste Soil Conservation District; 3.3
km north of town of Arroyo; 366 meters east of kilometer 1.4, Highway 753 to
iron stake, and 15 meters east and 6 meters north

Latitude: 17°59°25" north

Longitude: 66°03”10" west

Vegetation: Cultivated; used for sugarcane

Slope: Gently sloping (2 percent); on an alluvial fan or terrace

Drainage, runoff, and permeability: Well drained, medium runoff, and moderate
permeability

Parent material: Alluvial fan sediments derived from volcanic rocks

Described and sampled by: W.E. McKinzie and R.A. Boccheciamp on October 10,
1963

Notes: Thin clay lens are at a depth of 145 cm. Reaction was determined by
Soiltex. See Soil Survey Investigations Report No. 12, August 1967, for a
detailed narrative on mineralogy.

Ap—-O0 to 18 cm; reddish brown (5YR 4/3) loam; weak fine granular structure; very
friable, nonsticky, nonplastic; many fine roots; strongly acid; gradual smooth
boundary. 40A4126

A12—18 to 36 cm; dark reddish brown (5YR 3/3) loam; weak fine granular
structure; very friable, nonsticky, nonplastic; common fine roots; common fine
sand grains; strongly acid; clear smooth boundary. 40A4127

B21t—36 to 48 cm; reddish brown (5YR 4/4) clay loam; weak medium subangular
blocky structure; few thin patchy clay films; friable, slightly sticky, plastic;
few fine black concretions; many fine sand grains; strongly acid; clear smooth
boundary. 40A4128

B22t—48 to 71 c¢m; reddish brown (5YR 4/4) clay; moderate medium and coarse
subangular blocky structure; thin discontinuous clay films on peds and in root
channels; firm, slightly sticky, plastic; common fine black concretions; many
fine sand grains; few fine weathered rock fragments; few fine rounded pebbles;
strongly acid; clear smooth boundary. 40A4129

B23t—71 to 102; yellowish red (5YR 4/6) clay; weak medium and coarse
subangular blocky structure; thin patchy clay films on peds and in root
channels; firm, slightly sticky, plastic; common fine black concretions; few
rounded pebbles; few weathered rock fragments; strongly acid; abrupt smooth
boundary. 40A4130

2 The change in moisture regime from udic to ustic is thought to be accurate.
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BC—102 to 152 cm; reddish brown (5YR 4/4) silty clay loam; moderate medium
blocky structure; very few thin patchy clay films; firm, slightly sticky, plastic;
few fine black concretions; strongly acid; gradual smooth boundary. 40A4131

C1—152 cm; reddish brown (5YR 4/4) cobbly sandy clay loam; massive; strongly
acid. 40A4132
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Cabo Rojo Municipio
Guayabo: S81PR-023-002
Primary Characterization Data
Cabo Rojo Municipio, Puerto Rico
Sampled as: Guayabo; clayey, mixed, isohyperthermic Arenic Haplustults
SSL—Project: 81P 75, (CP81PR160) Lajas Valley Soil Survey
—Pedon: 81P 316, Samples 81P 1622-1628
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON® LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 =-.10 ~-.25 -.50 -1 -2 -5 -20 -75 75 WHOLE
<- - - - - - - - - - - - PCT OF <2MM (32a1) - - - - - - - - - - - -> <- PCT OF <75MM(3B1)-> SOIL
81P1622S 0- 17 Ap 2.0 0.6 097.4 0.6 7.2 44.3 37.6 7.7 0.6 TR -- -- 90 --
81P1623S 17- 32 Al2 1.6 1.0 97.4 0.8 0.2 8.0 42.0 38.6 8.3 0.5 -- -- -- 89 --
81P1624S 32- 46 Al3 1.6 1.4 97.0 0.4 1.0 5.8 55.2 26.0 9.4 0.6 -- -- -- 91 --
81P1625S 46- 90 Al4 1.2 1.3 97.5 0.4 0.9 7.5 43.9 36.6 9.0 0.5 TR TR -- 90 TR
81P1626S 90-140 AlS5 2.0 0.1 97.9 0.1 7.7 44.4 33.1 11.9 0.8 TR TR -- 90 TR
81P1627S 140-164 Bl 1.2 3.2 95.6 0.8 2.4 14.5 51.8 24.4 4.4 0.5 1 TR -- 81 1
81P1628S 164-190 B2t 11.7 5.5 82.8 3.2 2.3 10.2 46.8 18.7 6.0 1.1 1 3 11 77 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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Al1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 17 0.32 0.030 0.2 TR 0.65 0.40 0.8
17- 32 0.23 0.014 0.1 TR 0.50 0.31 0.5
32- 46 0.16 0.005 0.1 -- 0.25 0.25 0.4
46- 90 0.13 0.1 -- 0.08 0.42 0.5
90-140 0.12 0.1 TR 0.05 0.15 0.3
140-164 0.11 0.1 -- 0.08 0.17 0.2
164-190 0.16 0.7 0.1 0.21 0.36 1.93 1.97 0.006 9.9 8.1 4.2 0.07
(- NH40OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND. (- - - -PH - - -)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC + AL OAC <2MM /CM /CM IN .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9a 5A3a 5A8b 5A3b 5G1 5C3 5C1 6Elg 8El 8L 8Clg 8Clf 8Clf
<- - - - - - - - - - - -MEQ /100G - - - - - = = - = - -> <= - - - -PCT - - - -> 1:2 1:1
0- 17 1.4 0.3 TR 0.1 1.8 -- 1.8 1.3 100 100 5.8 6.1 6.5
17- 32 0.8 0.2 -- TR 1.0 -- 1.0 0.8 100 100 5.6 5.8 6.5
32- 46 0.5 0.1 TR TR 0.6 -- 0.6 0.4 100 100 5.4 5.7 6.4
46- 90 0.2 0.1 TR TR 0.3 -- 0.3 0.1 100 100 5.2 5.6 6.3
90-140 0.1 TR -- TR 0.1 -- 0.1 0.1 100 100 5.3 5.7 6.3
140-164 0.2 TR TR TR 0.2 -- 0.2 0.1 100 100 5.5 5.9 6.6
164-190 1.3 1.1 0.1 0.1 2.6 0.2 2.8 2.5 93 100 5.5 6.1 6.9
< - - -------- - - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si0O2 AL203 Fe203 MgO Ca0o K20 Na20 < > RETN PRETA
- - - - - JA2i - - - - - ->< - 7TA6 - >< - TA4b - >< - - - - - - - - - 7C3 - - - - - - - - ->< > 7D2 TION
NUMBER <- - >< - - - - peak size - - - - -»>< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
81P1628 TCLY KK 3 MI 1 MT 1 QZ 1 KK23 8.6 0.8
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm
MINERAL INTERPRETATION:
KK kaolinite MI mica MT montmorillon QZ quartz
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks

3 Subordinate distinctions reflect onsite descriptions during the period of documentation.
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Narrative Pedon Description

Pedon: Guayabo

NSSL pedon number: 81P0316

Pedon ID: S81PR-023-002

Field classification: Clayey, mixed, isohyperthermic Arenic Huplustults

Revised classification as of March 01, 2001: Mixed, isohyperthermic Psammentic
Paleustalfs

Location: Cabo Rojo Municipio, Puerto Rico; 7.6 meters east of paved road located
0.3 km south of Highway 301, kilometer marker 8.1; Pole Ojea, Cabo Rojo

Latitude: 17°54°24" north

Longitude: 67°11°00" west

Geomorphic position: Plains

Slope: 3 percent with an aspect of 0 degrees (north); linear upslope

Average air temperature: Annual—25.0 °C

Average annual precipitation: 889 mm,; ustic moisture regime

Drainage: Excessively drained

Parent material: Sandy marine deposits

Geographically associated soils: Bahia and Sosa

Surface fragments: 1 percent

Described and sampled by: G. Acevedo and L.H. Rivera on January 20, 1981

Notes: Matrix colors are for moist ped exteriors.

Ap—-O0 to 17 cm; brown (10YR 5/3) fine sand; fine single grain; loose, nonsticky,
nonplastic; neutral; clear smooth boundary. 81P1622

A12—17 to 32 cm; pale brown (10YR 6/3) fine sand; fine single grain; loose,
nonsticky, nonplastic; neutral; clear smooth boundary. 81P1623

AC—32 to 46 cm; strong brown (7.5YR 5/6) fine sand; fine single grain; loose,
nonsticky, nonplastic; neutral; clear smooth boundary. 81P1624

C1—46 to 90 cm; strong brown (7.5YR 5/6) fine sand; fine single grain; loose,
nonsticky, nonplastic; neutral; gradual wavy boundary. 81P1625

C2—90 to 140 cm; very pale brown (10YR 7/3) fine sand; fine single grain; loose,
nonsticky, nonplastic; neutral; gradual wavy boundary. 81P1626

C3—140 to 164 cm; very pale brown (10YR 7/4) fine sand; fine single grain;
loose, nonsticky, nonplastic; fine and medium iron-manganese nodules;
neutral; clear smooth boundary. 81P1627

C4—164 to 190 cm; red (2.5YR 4/6) sandy loam; fine massive and fine single
grain; loose, nonsticky, nonplastic; slightly acid. 81P1628
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20 USDA—NRCS
Sosa: S81PR-007-003
Primary Characterization Data
Cabo Rojo Municipio, Puerto Rico
Sampled as: Sosa taxadjunct; clayey, oxidic, isohyperthermic Plinthic Haplustults
SSL—Project: 81P 75, (CP81PR160) Lajas Valley
—Pedon: 81P 317, Samples 81P 1629-1634
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -)(-COARSE FRACS (MM)-) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vc - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
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
81P1629S 0- 12 Ap 11.9 6.3 81.8 5.7 2.9 3.4 7.1 42.9 24.6 6.3 0.9 1 1 1 75 3
81P1630S 12- 30 Al2 15.9 6.7 77.4 9.0 3.3 3.4 5.5 37.4 24.9 7.9 1.7 3 8 4 76 15
81P1631S 30- 50 B1 43.4 5.2 51.4 21.7 2.5 2.7 3.8 25.1 15.1 5.3 2.1 3 9 -- 54 12
81P1632S 50- 84 B21 40.7 6.2 53.1 20.7 2.8 3.5 3.6 28.7 11.8 7.6 1.4 2 4 -- 53 6
81P1633S 84-124 B22 29.1 6.6 64.3 11.7 4.4 2.2 5.5 24.7 21.5 11.3 1.3 TR 1 -- 59 1
81P1634S 124-161 B23 25.4 6.5 68.1 6.1 4.0 2.5 4.4 29.9 23.9 8.9 1.0 TR -- -- 64 --
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 6S3 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Ald 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 12 0.97 0.092 1.8 0.1 0.44 0.40 NP 1.59 1.64 0.010 11.6 9.3 4.8 0.07
12- 30 0.80 0.059 2.4 0.2 0.32 0.37 1.74 1.77 0.005 15.9 12.1 5.9 0.10
30- 50 0.62 0.069 4.8 0.5 0.14 0.31 34 15 1.59 1.66 0.013 22.4 19.9 13.6 0.09
50- 84 0.37 4.4 0.4 0.11 0.34 1.75 1.79 0.007 19.3 16.9 13.7 0.05
84-124 0.19 4.1 0.3 0.10 0.36 1.84 1.87 0.005 16.5 13.3 10.6 0.05
124-161 0.16 3.5 0.3 0.09 0.38 1.84 1.86 0.004 14.9 11.4 9.7 0.03
(- NH40OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND. (- - - -PH - - -)
ca MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC + AL OAC <2MM /CM /CM IN .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9a 5A3a 5A8b 5A3b 5G1 5C3 5C1 6Elg 8El 81 8Clg 8Clf 8Clf
<- - - - - - - - - - - -MEQ /100G - - - - - = = - = - -> <= - - - -PCT - - - -> 1:2 1:1
0- 12 3.1 1.1 TR 0.1 4.3 2.5 6.8 5.2 63 83 5.0 5.2 5.7
12- 30 3.6 1.1 0.1 TR 4.8 2.3 7.1 5.1 68 94 5.3 5.7 6.3
30- 50 4.5 1.2 0.1 TR 5.8 2.9 8.7 6.2 67 94 5.6 6.2 6.6
50- 84 3.6 0.7 0.1 TR 4.4 1.9 6.3 4.4 70 100 5.8 6.4 6.7
84-124 2.2 0.5 0.1 TR 2.8 0.4 3.2 2.8 88 100 -- 5.9 6.6 6.9
124-161 1.7 0.6 0.1 TR 2.4 0.2 2.6 2.3 92 100 -- 6.1 6.9 7.1
<----------- - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - === =
FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si02 AL203 Fe203 MgO Ca0O K20 Na20 < > RETN PRETA
< - - - - - T7A21 - - - - - ->< - 7TA6 - >< - TA4b - >< - - - - - - - - - 7C3 - - - - - - - - ->< > 7D2 TION
NUMBER <- - >< - - - - peak size - - - - -»>< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
81P1632 TCLY KK 5 GE 2 VR 1 HE 1 KK66 0.2
81P1633 TCLY KK 5 GE 2 HE 1 KK44 15.7 0.1
81P1634 TCLY KK 5 GE 1 KK74 8.6 0.1
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm
MINERAL INTERPRETATION:
KK kaolinite GE goethite VR vermiculite HE hematite FE iron oxides
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks
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Narrative Pedon Description

Pedon: Sosa

NSSL pedon number: 81P0317

Pedon ID: S81PR-007-003

Field classification: Clayey, oxidic, isohyperthermic Plinthic Haplustults

Revised classification as of March 01, 2001: Fine, kaolinitic, isohyperthermic
Aridic Argiustolls

Location: Cabo Rojo Municipio, Puerto Rico

Latitude: Unknown

Longitude: Unknown

Physiography: Hillside or mountainside on coastal plains

Geomorphic position: Backslope of a side slope; on slope and crest

Slope: 8 percent with a convex west aspect

Drainage and permeability: Well drained and moderate permeability

Vegetation: Pangolagrass, guineagrass, and unspecified grasses in pastureland*

Surface stoniness: Class 1

Particle-size control section: 25 to 100 cm

Parent material: Alluvium from sedimentary material

Described and sampled by: G. Acevedo and L.H. Rivera on January 20, 1981

Notes: Matrix colors are for moist ped exteriors.

Ap—~0 to 12 cm; dark reddish brown (5YR 3/3) sandy loam; weak fine granular
structure; loose, nonsticky, nonplastic; slightly acid; clear smooth boundary.
81P1629

A12—12 to 30 cm; dark reddish brown (5YR 3/3) sandy loam; weak coarse
subangular blocky structure; hard, firm, nonsticky, nonplastic; fine and
medium rounded iron concretions; neutral; clear smooth boundary. 81P1630

B1—30 to 50 cm; 70 percent dark red (2.5YR 3/6) and 30 percent dark reddish
brown (5YR 3/3) sandy clay; massive; hard, firm, slightly sticky, plastic; many
fine roots throughout; fine and medium rounded iron concretions; neutral;
clear smooth boundary. 81P1631

B21—50 to 84 cm; 40 percent red (2.5YR 4/6), 20 percent strong brown (7.5YR
5/8), and 20 percent light gray (10YR 7/1) sandy clay; massive; very hard,
extremely firm, slightly sticky, plastic; many fine roots throughout; neutral;
gradual wavy boundary. 81P1632

B22—84 to 124 cm; 40 percent red (2.5YR 4/6), 20 percent strong brown (7.5YR
5/8), and 20 percent light gray (10YR 7/1) sandy clay; massive; very hard,
extremely firm, slightly sticky, plastic; many fine roots throughout; neutral;
gradual wavy boundary. 81P1633

B23—124 to 161 cm; 40 percent red (2.5YR 4/6), 20 percent strong brown (7.5YR
5/8), and 20 percent light gray (10YR 7/1) sandy clay; massive; very hard,
extremely firm, slightly sticky, plastic; neutral. 81P1634

4 Local and common names are used to describe vegetation. Scientific names can be found in the National
PLANTS Database at http://plants.usda.gov/.



22 USDA—NRCS
Teresa: S97PR-023-001
Primary Characterization Data
Cabo Rojo Municipio, Puerto Rico
Sampled as: Teresa; fine, smectitic, isohyperthermic Aquic Salusterts
SSL—Project: 97P 72, (CP97PR112) Cabo Rojo and Lajas Puerto Rico
—Pedon: 97P 478, Samples 97P 2864-2870
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
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
97P2864S 0- 25 Ap 65.4 30.4 4.2 41.2 22.0 8.4 1.6 1.1 0.6 0.5 0.4 TR -- -- 3 TR
97P2865S 25- 66 Bssl 62.4 30.2 7.4 28.3 20.6 9.6 2.6 1.8 1.0 1.0 1.0 1 TR -- 6 1
97P2866S 66- 97 Bss2 62.1 30.2 7.7 23.7 20.5 9.7 2.7 1.8 1.5 0.8 0.9 1 TR -- 6 1
97P2867S 97-102 Bss 61.9 29.8 8.3 24.0 20.2 9.6 2.7 1.9 1.2 1.3 1.2 1 TR -- 7 1
97P2868S 102-158 Cgzl 59.9 31.8 8.3 17.0 22.6 9.2 3.0 1.8 1.3 1.1 1.1 1 TR -- 6 1
97P2869S 158-198 Cgz2 59.5 32.7 7.8 22.4 10.3 2.9 1.8 1.2 0.9 1.0 1 TR -- 6 1
97P2870S 198-216 Cgz3 59.5 32.6 7.9 23.1 9.5 3.2 1.9 1.1 0.8 0.9 1 TR -- 6 1
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B4a 6S3b 6R3c 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A5 4A1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 25 0.218 0.80 0.40 1.20 1.86 0.157 37.4 26.0 0.14
25- 66 0.084 0.80 0.43 1.21 1.91 0.163 38.4 26.6 0.14
66- 97 0.056 0.78 0.43 1.23 1.97 0.169 38.3 26.4 0.15
97-102 0.049 0.77 0.43 1.20 1.96 0.177 39.4 26.6 0.15
102-158 0.76 0.43 1.21 1.97 0.175 40.5 26.0 0.17
158-198 0.75 0.43 1.22 1.97 0.173 38.8 25.6 0.16
198-216 0.75 0.42 1.19 1.96 0.180 40.7 25.2 0.18
(- NH40AC EXTRACTABLE BASES -) ACID- (- -CEC- -) EXCH SAR BASE CARBONATE CAS0O4 AS (- - - -PH - - -)
CA MG NA K SUM ITY SUM NH4 - NA SATURATION AS CACO3 GYPSUM SAT CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC SUM NH40AC <2MM <20MM <2MM <20MM PASTE .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 5A3a 5A8b 5D2 5E 5C3 5C1 6Elg 6E4 6Fla ©6F4 8Clb 8Clf 8Clf
<- - - - - - - - - -MEQ / 100 G - - - - - - - -> PCT <- -PCT- > <- -PCT -> <- -PCT -> 1:2 1:1
0- 25 32.1 16.0 1.1 1.0 50.2 7.3 57.5 52.6 2 2 87 95 6.6 6.5 6.6
25- 66 28.9 17.0 6.3 0.6 52.8 2.1 54.9 49.7 11 9 96 100 TR -- 7.5 7.8 7.7
66- 97 21.5 13.9 0.6 1.8 48.4 17 13 100 1 TR 7.5 7.6 7.5
97-102 21.2 13.7 0.5 1.0 47.8 17 12 100 1 TR 7.4 7.6 7.6
102-158 22.0 13.6 0.8 0.1 45.8 17 12 100 2 1 7.5 7.7 7.6
158-198 21.8 13.4 0.7 0.6 44.6 18 12 100 1 2 7.5 7.6 7.6
198-216 21.7 12.7 0.7 0.9 44.8 16 12 100 2 -- 7.5 7.7 7.6
(-------- - - - - - - - - WATER EXTRACTED FROM SATURATED PASTE- - - - - - - - - - - - - - - -)PRED.
TOTAL ELEC. ELEC.
ca MG NA K CO3 HCO3 F CL PO4 Br OAC S04 NO2 NO3 H20 SALTS COND. COND.
DEPTH EST. 8A3a 81
(CM) 6N1lb 601b 6P1lb 6Q1lb 6I1lb 6J1b 6Ulb 6Kld 6S9a 6Xla 6Yla 6L1d 6Wlb 6Mld 8A 8D5 MMHOS MMHOS
<- - - - - - - - - - - - - - -MEQ / LITER - - - - = = = = = = = = = = = - - -> <- -PCT- -> /cm /cm
0- 25 5.1 3.4 3.1 0.5 -- 9.5 -- 0.3 1.7 -- -- 83.5 TR 1.07 0.32
25- 66 3.8 2.7 17.0 0.1 -- 3.3 0.2 14.9 3.9 -- -- 34.9 0.1 2.21 1.03
66- 97 30.2 27.8 67.8 0.2 -- 1.9 -- 66.6 61.8 -- -- 85.0 0.7 9.84 5.59
97-102 31.2 29.6 66.4 0.5 -- 1.8 -- 76.7 57.3 -- -- 85.2 0.7 9.97 6.15
102-158 32.3 30.8 69.2 0.2 -- 1.6 -- 80.1 63.0 -- -- 85.9 0.7 10.78 6.49
158-198 28.3 30.6 66.2 0.2 -- 1.7 -- 70.8 64.2 -- -- 83.7 0.7 10.26 6.32
198-216 25.7 27.8 62.2 0.2 -- 1.6 -- 58.1 64.0 TR -- 85.7 0.6 9.32 4.91
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<--------------- - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si02 AL203 Fe203 MgO Ca0 K20 Na20 < > RETN PRETA
- - - - - 7A2i - - - - - ->< - 7R6b - >< - 7A4C - >< - - - - - - - - - T7C4a- - - - - - - - ->< > 7D2 TION
NUMBER <- - »>< - - - - peak size - - - - -»>< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
97P2864 TCLY MT 3 KK 2 VR 1 QzZ1
97P2866 TCLY MT 3 KK 2 QZ 1

MINERAL INTERPRETATION:
MT montmorillon KK kaolinite VR vermiculite QZ quartz
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks

ACID OXALATE EXTRACTION PHOSPHOUS KCL TOTAL (- -WATER CONTENT- -) (- - - - WATER DISPERSIBLE - - - -) MIN AGGRT

OPT FE SI AL CIT- MN C 0.06 1- 2- 15 <- - PIPETTE - - >< - HYDROMETER - > SOIL STABL

DEN RET ACID BAR BAR BAR BAR CLAY SILT SAND CLAY SILT SAND CONT <5mm

SAMPLE HZ 8J 6C9b 6V2b 6Gl2b 6S4b 6S5 6D3b 6A2e 4Blc 4Bla 4Bla 4B2b <- - - 3Alc - - -»<- - - SML - - -> 8F1 4Gl

NO. NO <- PCT of<2mm->-PPM ->----------PERCENT of <2mm- - - - - - - ><20mm><PCT>
97pP2864 1 2.45
97P2865 2 0.90
97pP2866 3 0.64
97pP2867 4 0.69
97pP2868 5 0.72
97P2869 6 0.52
97pP2870 7 0.47
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Narrative Pedon Description

Pedon: Teresa

NSSL pedon number: 97P0478

Pedon ID: S97PR-023-001

Field classification: Fine, smectitic, isohyperthermic Aquic Salusterts

Revised classification as of April 01, 2001: Fine, smectitic, isohyperthermic Sodic
Haplusterts

Pedon purpose: Full pedon description

Location: Cabo Rojo Municipio, Puerto Rico; 8.7 km south of downtown Cabo
Rojo; 1.8 km south of Las Arenas on Highway 301 from its intersection with
Highway 101, and 0.3 km east in a pasture

Latitude: 18°00°33" north

Longitude: 67°08°49" west

Major Land Resource Area: 273—Semiarid Coastal Plains

Soil survey area: PR787—San German Area, Southwestern Puerto Rico

USGS 7.5-minute quadrangle: Puerto Real, Puerto Rico

Elevation: 2 meters

Geomorphic setting: Alluvial flat in a coastal plain

Microrelief: Gilgai

Slope: 1 percent; linear upslope and linear across the slope

Drainage: Somewhat poorly drained

Vegetation: Grass

Geographically associated soils: Manglillo, Serrano, and Vayas

Particle-size control section: 25 to 102 cm

Diagnostic features: Slickensides at a depth of 25 to 198 cm; salic horizon at 97 to
216 cm; mottles that have chroma of 2 or less at 112 to 216 cm

Described and sampled by: J.L. Lugo, C.L. Santiago, and G. Brannon on June 16,
1997

Ap—-O0 to 25 cm; very dark gray (10YR 3/1), clay; moderate medium subangular
blocky structure; firm, hard when dry, very sticky, very plastic; many very fine
and fine roots throughout; many very fine interstitial pores; clear wavy
boundary. 97P2864

Bss1—25 to 66 cm; very dark gray (10YR 3/1) clay; strong coarse prismatic
structure; very firm, very hard, very sticky, very plastic; many very fine and
fine roots throughout; few medium tubular pores; 90 percent continuous
prominent slickensides (pedogenic) throughout; 1 percent iron-manganese
concretions throughout; gradual wavy boundary. 97P2865

Bss2—66 to 97 cm; very dark grayish brown (10YR 3/2) clay; 1 percent fine
prominent yellowish brown (10YR 5/8) mottles; strong coarse prismatic
structure; very firm, very hard, very sticky, very plastic; many very fine and
fine roots throughout; common fine, few medium, and many very fine tubular
pores; 90 percent continuous distinct slickensides (pedogenic) throughout; 1
percent iron-manganese concretions throughout; gradual wavy boundary.
97P2866
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Bssz—97 to 102 cm; very dark grayish brown (10YR 3/2) clay; 1 percent medium
prominent yellowish brown (10YR 5/8) mottles; weak coarse prismatic
structure; very firm, very hard, very sticky, very plastic; few very fine and fine
roots throughout; common fine, few medium, and many very fine tubular
pores; 50 percent continuous distinct slickensides (pedogenic) throughout; 1
percent iron-manganese concretions throughout; 1 percent carbonate
concretions throughout; 1 percent salt masses throughout; clear wavy
boundary. 97P2867

Bssgz1—102 to 158 cm; dark brown (10YR 3/3) clay; 5 percent medium distinct
olive brown (2.5Y 4/4) mottles; weak medium subangular blocky structure;
very firm, very hard, very sticky, very plastic; few very fine and fine roots
throughout; common fine, few medium, and many very fine tubular pores; 50
percent continuous distinct slickensides (pedogenic) throughout; 10 percent
iron-manganese concretions throughout; 10 percent salt masses throughout;
gradual wavy boundary. 97P2868

Bssgz2—158 to 198 cm; brown (10YR 4/3) clay; 1 percent medium prominent
yellowish brown (10YR 5/8) and 5 percent medium faint dark gray (2.5Y 4/1)
mottles; weak medium subangular blocky structure; very firm, very hard, very
sticky, very plastic; few very fine to medium roots throughout; common fine,
few medium, and many very fine tubular pores; 50 percent continuous distinct
slickensides (pedogenic) throughout; 50 percent iron-manganese concretions
throughout; 50 percent salt masses throughout; clear wavy boundary. 97P2869

Bgz—198 to 216 cm; dark gray (2.5Y 4/1) clay; 5 percent medium prominent
yellowish brown (10YR 5/8) mottles; weak medium subangular blocky
structure; very firm, very hard, very sticky, very plastic; few very fine and fine
roots throughout; common fine, few medium, and many very fine tubular
pores; 10 percent iron-manganese concretions throughout; 1 percent salt
masses throughout. 97P2870



26 USDA—NRCS
Aguilita: S97PR-023-002
Primary Characterization Data
Cabo Rojo Municipio, Puerto Rico
Sampled as: Aguilita; coarse-loamy, carbonatic, isohyperthermic Aridic Calciustolls
SSL—Project: 97P 72, (CP97PR112) Cabo Rojo and Lajas Puerto Rico
—Pedon: 97P 479, Samples 97P 2871-2877
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - WEIGHT - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 =-.10 ~-.25 -.50 -1 -2 -5 -20 -75 75 WHOLE
<- - - - - - - - - - - - PCT OF <2MM (3Aa1) - - - - - - - - - - - -> <- PCT OF <75MM(3B1)-> SOIL
97P28718 0- 20 Ap 50.0 27.0 23.0 15.0 8.0 20.0 7.0 4.0 5.5 4.7 4.3 4.5 8 23 7 50 38
97P2872S 20- 36 Bk 45.4 32.6 22.0 13.3 23.3 23.7 8.9 5.0 5.3 4.0 4.0 3.7 14 24 7 54 45
97P2873S 36- 53 Ck1 34.4 39.5 26.1 7.4 24.3 28.9 10.6 6.3 7.3 4.8 4.9 2.8 7 15 16 50 38
97P2874S 53- 84 Ck2 34.3 40.4 25.3 7.6 21.7 31.3 9.1 6.5 7.1 4.6 4.1 3.0 10 16 13 50 39
97P2875S 84-109 Ck3 28.9 35.1 36.0 7.7 11.6 25.5 9.6 9.4 12.3 7.2 5.1 2.0 20 17 12 63 49
97P2876S 109-137 Ck4 23.6 37.3 39.1 6.5 4.8 26.2 11.1 12.3 15.1 6.9 3.2 1.6 14 18 1 51 33
97P2877S 137-200 Cr 19.5 32.8 47.7 23.1 9.7 11.6 16.4 11.9 5.4 2.4 6 5 1 44 12
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B4a 6S3b 6R3c 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A5 4A1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 20 0.360 0.74 0.51 25.3
20- 36 0.173 0.51 0.46 1.24 1.30 0.011 26.6 21.0 0.05
36- 53 0.098 0.44 0.49 1.17 1.21 0.009 31.4 16.8 0.13
53- 84 0.064 0.51 0.45 1.09 1.15 0.014 37.9 15.6 0.19
84-109 0.053 0.94 0.76 0.98 1.07 0.022 47.8 21.9 0.19
109-137 1.75 1.05 1.10 1.32 0.051 42.5 24.7 0.1l6
137-200 2.35 1.22 23.7
(- NH40AC EXTRACTABLE BASES -) ACID- (- -CEC- -) EXCH SAR BASE CARBONATE CAS0O4 AS (- - - -PH - - -)
CA MG NA K SUM ITY SUM NH4 - NA SATURATION AS CACO3 GYPSUM SAT CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC SUM NH40AC <2MM <20MM <2MM <20MM PASTE .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 5A3a 5A8b 5D2 5E 5C3 5C1 6Elg 6E4 6Fla ©6F4 8Clb 8Clf 8Clf
<- - - - - - - - - -MEQ / 100 G - - - - - - - - - -> PCT <- -PCT- > <- -PCT -> <- -PCT -> 1:2 1:1
0- 20K 8.4 0.3 1.4 37.1 1 TR 100 100 39 45 7.5 7.7 8.0
20- 36 6.8 0.2 0.6 23.3 1 TR 100 100 75 7.4 7.8 8.1
36- 53 7.1 0.4 0.2 15.3 2 100 100 91 7.9 8.3
53- 84 14.9 0.5 0.1 17.6 3 100 100 80 8.1 8.5
84-109K 28.6 2.0 0.2 27.3 6 4 100 100 55 59 -- 8.3 8.3 8.7
109-137K 42.6 6.6 0.4 41.4 13 12 100 100 28 39 -- 8.4 8.4 8.8
137-200K 47.6 8.4 0.4 -- 45.9 15 14 100 100 15 16 -- 8.4 8.4 8.8
(-------- - - - - - - - - WATER EXTRACTED FROM SATURATED PASTE- - - - - - - - - - - - - - -)PRED.
TOTAL ELEC. ELEC.
ca MG NA K CO3 HCO3 F CL PO4 Br OAC S04 NO2 NO3 H20 SALTS COND. COND.
DEPTH EST. 8A3a 81
(CM) 6N1lb 601b 6P1lb 6Q1lb 6I1lb 6J1b 6Ulb 6Kld 6S9a 6Xla 6Yla 6L1d 6Wlb 6Mld 8A 8D5 MMHOS MMHOS
<- - - - - - - - - - - - - - - - -MEQ /LITER - - - - = = = = = = = = = = - - - -> <- -PCT- -> /cm /cm
0- 20 8.1 2.5 0.7 0.5 -- 9.0 -- 0.6 0.9 0.4 -- 77.5 TR 1.06 0.44
20- 36 5.0 1.9 0.6 0.1 -- 5.2 -- 1.4 0.6 0.3 -- 67.1 TR 0.78 0.32
36- 53 0.20
53- 84 0.24
84-109 0.9 4.5 7.1 0.1 -- 3.6 TR 4.8 3.0 0.6 TR 66.3 0.1 1.33 0.56
109-137 0.5 3.8 17.2 0.1 -- 3.5 TR 12.0 6.6 -- -- 75.6 0.1 2.08 0.97
137-200 0.3 3.5 19.6 0.4 -- 3.9 TR 10.5 8.7 -- -- 70.6 0.1 2.21 1.00
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<--------------- - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - - - - - ->

FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER

SAMPLE ION < >< - DTA - ->< - TGA - -> Si02 AL203 Fe203 MgO Ca0 K20 Na20 < > RETN PRETA

- - - - - 7A2i - - - - - ->< - 7R6b - >< - 7A4C - >< - - - - - - - - - T7C4a- - - - - - - - ->< > 7D2 TION

NUMBER <- - »>< - - - - peak size - - - - -»>< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
97P2872 TCLY CA 4 MT 2 KK 1 MI 1 HE 1
97P2874 TCLY CA 4 MT 2 KK 1 MI 1 HE 1

FRACTION INTERPRETATION:

TCLY Total Clay, <0.002mm
MINERAL INTERPRETATION:

CA calcite MT montmorillon KK kaolinite MI mica HE hematite
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1l Very Small 6 No Peaks

ACID OXALATE EXTRACTION PHOSPHOUS KCL TOTAL (- -WATER CONTENT- -) (- - - - WATER DISPERSIBLE - - - -) MIN AGGRT
OPT FE SI AL CIT- MN C 0.06 1- 2- 15 <- - PIPETTE - - >< - HYDROMETER - > SOIL STABL
DEN RET ACID BAR BAR BAR BAR CLAY SILT SAND CLAY SILT SAND CONT <5mm
SAMPLE HZ 8J 6C9b 6V2b 6Gl2b 6S4b 6S5 6D3b 6A2e 4Blc 4Bla 4Bla 4B2b <- - - 3Alc - - -»<- - - SML - - -> 8F1 4G1
NO. NO <- PCT of<2mm->-PPM ->----------PERCENT of <2mm- - - - - - - ><20mm><PCT>
97P2871 1 7.51 93
97P2872 2 9.33
97P2873 3 10.09
97P2874 4 9.08
97P2875 5 6.71
97P2876 6 3.30
97P2877 7 1.69
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Narrative Pedon Description

Pedon: Aguilita

NSSL pedon number: 97P0479

Pedon ID: S97PR-023-002

Pedon type: Typical pedon for series

Field classification: Coarse-loamy, carbonatic, isohyperthermic Aridic Calciustolls

Revised classification as of July 01, 1998: Aguilita; coarse-loamy, carbonatic,
isohyperthermic Aridic Calciustolls

Location: Cabo Rojo Municipio, Puerto Rico; 6 km northeast of El Combate,
Puerto Rico, on Highway 303 from the intersection of Highway 301, about 0.2
km south on Highway 303 from the intersection of Highway 301, and 60 meters
east in a pasture

Latitude: 17°59°24" north

Longitude: 67°09°26" west

Major Land Resource Area: 271—Semiarid Mountains and Valleys

Elevation: 40 meters

Geomorphic position: On backslope of a side slope of a hill or mound in the
uplands

Slope: 8 percent; concave upslope and concave across the slope

Average air temperature: Annual—28.9 °C

Average annual precipitation: 1,143 mm

Drainage: Well drained

Vegetation: Grass and herbaceous cover

Geographically associated soils: Duey, Montalva, Pozo Blanco, and San German

Site observations: Wet starting at a depth of 183 cm

Surface fragments: 25 percent

Particle-size control section: 25 to 102 cm

Diagnostic features: Mollic epipedon at 0 to 20 cm; calcic horizon at 20 to 36 cm;
secondary carbonates at 36 to 203 cm

Described and sampled by: J.L. Lugo, C.L. Santiago, and G. Brannon on June 16,
1997

Ap—>0 to 20 cm; very dark brown (10YR 2/2) silty clay, very dark grayish brown
(10YR 3/2) dry; moderate medium granular structure; very friable, slightly
hard, slightly sticky, slightly plastic; many very fine to medium roots
throughout; many very fine and fine interstitial pores; 25 percent rock
fragments 2 to 75 mm in diameter; moderately alkaline; abrupt wavy
boundary. 97P2871

Bk—20 to 36 cm; brown (10YR 4/3) silty clay, brown (10YR 5/3) dry; weak
medium subangular blocky structure; very friable, soft, moderately sticky,
moderately plastic; many very fine and fine roots throughout; many very fine
and fine interstitial pores; medium carbonate concretions throughout and
medium carbonate masses throughout; moderately alkaline; clear smooth
boundary. 97P2872
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Ck1—36 to 53 cm; very pale brown (10YR 8/3) clay loam, very pale brown
(1I0YR 8/2) dry; massive; very friable, soft, slightly sticky, slightly plastic;
common fine and many very fine roots throughout; common fine and many
very fine interstitial pores; medium carbonate masses throughout and medium
carbonate concretions throughout; moderately alkaline; clear smooth
boundary. 97P2873

Ck2—353 to 84 cm; very pale brown (10YR 8/3) clay loam, very pale brown
(10YR 8/2) dry; massive; very friable, soft, slightly sticky, slightly plastic;
common fine and many very fine roots throughout; common fine and many
very fine interstitial pores; medium carbonate concretions throughout and
medium carbonate masses throughout; strongly alkaline; gradual smooth
boundary. 97P2874

Ck3—84 to 109 cm; pale brown (10YR 6/3) clay loam, light gray (10YR 7/2) dry;
massive; very friable, soft, slightly sticky, slightly plastic; common fine and
many very fine roots throughout; common fine and many very fine interstitial
pores; medium carbonate concretions throughout and medium carbonate
masses throughout; strongly alkaline; gradual smooth boundary. 97P2875

Ck4—109 to 137 cm; light olive brown (2.5Y 5/3) clay loam, light yellowish
brown (2.5Y 6/3) dry; massive; friable, slightly hard, slightly sticky, slightly
plastic; common fine and many very fine roots throughout; many very fine
interstitial pores; medium carbonate concretions throughout and medium
carbonate masses throughout; strongly alkaline; clear smooth boundary.
97P2876

Cr—137 to 200 cm; clay loam, 50 percent light olive brown (2.5Y 5/3), light
yellowish brown (2.5Y 6/3) dry, and 50 percent very pale brown (10YR 8/3),
very pale brown (10YR 8/2) dry; massive; friable, slightly hard, slightly sticky,
nonplastic; few very fine and fine roots throughout; many very fine and fine
interstitial pores; medium carbonate concretions throughout and medium
carbonate masses throughout; 5 percent rock fragments 2 to 75 mm in
diameter; strongly alkaline. 97P2877
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Melones: S97PR-023-003

Primary Characterization Data
Cabo Rojo Municipio, Puerto Rico
Sampled as: Melones; fine, smectitic, isohyperthermic Vertic Paleustalfs
SSL—Project: 97P 72, (CP97PR112) Cabo Rojo and Lajas Puerto Rico
—Pedon: 97P 480, Samples 97P 2878-2884
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -)(-COARSE FRACS (MM)-) (>2MM)

CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vc - - - - WEIGHT - - - - WT

SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF

NO. (cMm) .002 -.05 -2 .0002 .002 =-.02 =-.05 -.10 -.25 ~-.50 -1 -2 -5 -20 -75 75 WHOLE

<= - - - - - - === - - PCT OF <2MM (3Al1) - - - - - - - - = = - - - > <- PCT OF <75MM(3B1l)-> SOIL
97P28788S 0- 17 A 53.8 21.6 24.6 25.9 13.8 7.8 7.2 11.1 3.9 1.4 1.0 1 2 4 23 7
97P2879S 17- 46 Bt 51.2 22.6 26.2 9.7 2.2 14.4 8.2 7.2 11.4 4.6 1.9 1.1 2 3 1 24 6
97P2880S 46- 95 Btkl 47.1 19.8 33.1 13.4 3.9 15.1 4.7 5.5 14.7 7.7 3.2 2.0 3 4 -- 33 7
97P2881S 95-117 Btk2 46.2 21.9 31.9 12.8 5.8 17.6 4.3 4.0 11.0 8.2 4.8 3.9 3 2 1 32 6
97P2882S 117-168 B'tl 51.6 21.2 27.2 12.5 7.3 16.2 5.0 4.5 10.2 7.2 3.3 2.0 2 1 -- 25 3
97P2883S 168-179 B’'t2 36.8 15.0 48.2 2.7 11.4 3.6 2.6 10.7 17.0 11.7 6.2 6 13 8 60 27
97P2884S 179-200 2C 40.9 26.3 32.80.0182 TwMC2 3N036.8 1 9.7 1152 180.0182 2.0 2 1 -30 25 3

ORGN (- - EXTR (- - LT- -DITH-CIT - - - RATIO/ - - ATTERBERGSILT- BULKPLENSITY - 3 D (LT- -)WATER3 NTENT - - 5 J1- % )T 77.
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- - - - - - - - - - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - - ->< - - - THERMAL - - - ->< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si0O2 AL203 Fe203 MgO CaO K20 Na20 < > RETN PRETA
- - - - 7A21 - - - ->< - 7A6b - >< - 7R4c - >< - - - - - - - - - T7C4a- - - - - - - - ->< > 7D2 TION
NUMBER <- - >< - - - - peak size - - - ->< - - - Percent - - - -»>< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
97P2879 TCLY MT 3 KK 2 CA 2 Q7 1
97pP2880 TCLY MT 3 KK 2 CA 2 Q7 1
97pP2881 TCLY MT 3 CA 3 KK 2 Q71
97pP2882 TCLY MT 2 CA 2 KK 1 VR 1 QZ1
97pP2883 TCLY MT 3 KK 2 CA 2 Q7 1
97pP2884 TCLY MT 3 CA 2 KK 1 Q721
MINERAL INTERPRETATION: MT montmorillon KK kaolinite CA calcite QZ quartz VR vermiculite
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks
ACID OXALATE EXTRACTION PHOSPHOUS KCL TOTAL (- -WATER CONTENT- -) (- - - - WATER DISPERSIBLE - - - -) MIN AGGRT
OPT FE SI AL CIT- MN C 0.06 1- 2- 15 <- - PIPETTE - - >< - HYDROMETER - > SOIL STABL
DEN RET ACID BAR BAR BAR BAR CLAY SILT SAND CLAY SILT SAND CONT <5mm
SAMPLE HZ 8J 6C9b 6V2b 6Gl2b 6S4b 6S5 6D3b 6A2e 4Blc 4Bla 4Bla 4B2b <- - - 3Alc - - -»<- - - SML - - -> 8F1 4Gl
NO. NO <- PCT of<2mm->-PPM ->----------PERCENT of <2mm- - - - - - - ><20mm><PCT>
97pP2878 1 3.68 81
97pP2879 2 2.05
97pP2880 3 1.77
97pP2881 4 2.30
97pP2882 5 2.04
97pP2883 6 1.52
97p2884 7 3.30
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Narrative Pedon Description

Pedon: Melones

NSSL Pedon ID: 97P0480

Pedon number: S97PR-023-003

Field classification: Fine, smectitic, isohyperthermic Vertic Paleustalfs

Revised classification as of April 01, 2001: Fine, smectitic, isohyperthermic Sodic
Haplusterts

Pedon purpose: Full pedon description

Location: Cabo Rojo Municipio, Puerto Rico; 2.7 miles east of E1 Combate on
Highway 301 at the Cabo Rojo National Wildlife Refuge facilities at Boqueron,
Puerto Rico; 1.2 miles southwest from the intersection of Highways 301 and
303 and east 100 feet in a hay field

Major Land Resource Area: 273—Semiarid Coastal Plains

Soil survey area: PR787—San German Area, Southwestern Puerto Rico

USGS 7.5-minute quadrangle: Cabo Rojo, Puerto Rico

Latitude: 17°58°38" north

Longitude: 67°10°16" west

Geomorphic setting: Alluvial fan in a coastal plain

Elevation: 8 meters

Slope: 2 percent; linear upslope and convex across the slope

Geographically associated soils: Amelia, Maguayo, Pozo Blanco, and Sosa

Drainage: Well drained

Surface fragments: 5 percent

Particle-size control section: 18 to 69 cm

Diagnostic features: Ochric epipedon at 0 to 18 cm; argillic horizon at 18 to 178
cm; slickensides at 18 to 46 cm; calcic horizon at 46 to 117 cm; slickensides at
117 to 168 cm

Described and sampled by: J.L. Lugo, C.L. Santiago, and G. Brannon on June 17,
1997

A—0 to 17 cm; dark brown (10YR 3/3) clay loam, dark brown (10YR 3/3) dry;
strong medium granular structure; firm, hard when dry, moderately sticky,
moderately plastic; many very fine and fine roots throughout; many very fine
interstitial pores; 5 percent rock fragments 2 to 75 mm in diameter; clear wavy
boundary. 97P2878

Bt—17 to 46 cm; brown (10YR 4/3) clay; strong medium angular blocky structure;
firm, hard when dry, moderately sticky, moderately plastic; many fine and
many medium roots throughout; many very fine and fine tubular pores; 25
percent continuous faint brown (10YR 4/3) nonintersecting slickensides
throughout; 1 percent rock fragments 2 to 75 mm in diameter; clear wavy
boundary. 97P2879

Btk1—46 to 95 c¢m; dark brown (7.5YR 3/4) clay; moderate medium angular
blocky structure; firm, hard when dry, moderately sticky, moderately plastic;
many fine and many medium roots throughout; many fine interstitial, few fine
and medium tubular, and many very fine interstitial pores; 25 percent pinkish
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white (7.5YR 8/2) carbonate masses throughout; 5 percent rock fragments 2 to
75 mm in diameter; gradual wavy boundary. 97P2880

Btk2—95 to 117 cm; brown (7.5YR 4/4) clay; strong medium subangular blocky
structure; firm, hard when dry, moderately sticky, moderately plastic; few
medium roots throughout; many fine interstitial, few fine and medium tubular,
and many very fine interstitial pores; 5 percent pinkish white (7.5YR 8/2)
carbonate masses throughout; 5 percent rock fragments 2 to 75 mm in
diameter; clear wavy boundary. 97P2881

B’t1—117 to 168 cm; brown (7.5YR 4/4) clay; moderate medium subangular
blocky structure; firm, hard when dry, moderately sticky, moderately plastic;
few fine and medium roots throughout; many fine interstitial, many very fine
interstitial, and few very fine tubular pores; 25 percent continuous faint
nonintersecting slickensides throughout; 2 percent rock fragments 2 to 75 mm
in diameter; clear wavy boundary. 97P2882

B't2—168 to 179 cm; strong brown (7.5YR 4/6) gravelly sandy clay loam; weak
medium subangular blocky structure; friable, slightly hard, slightly sticky,
slightly plastic; few medium roots throughout; 30 percent rock fragments 2 to
75 mm in diameter; abrupt wavy boundary. 97P2883

C—179 to 200 cm; yellowish brown (10YR 5/6) sandy clay loam; massive; friable,
slightly hard, slightly sticky, slightly plastic; few fine and many very fine
interstitial pores. 97P2884

33
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Delicias: S61PR-023-003

Primary Characterization Data
Cabo Rojo Municipio, Puerto Rico
Sampled as: Delicias; clayey, oxidic, isohyperthermic Typic Haplorthox
SSL—Project: 40A 1, (NL40) SSIR Samples
—Pedon: 40A 592, Samples 40A 4321-4326
—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- -) (- -SILT- -) (- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 -.10 -.25 ~-.50 -1 -2 -5 -20 -75 75 WHOLE
<- - - - - - - - - - - - PCT OF <2MM ( ) - - - - - - - - - - - - -> <- PCT OF <75MM(3B1)-> SOIL
40A4321S 0- 15 Ap 50.7 11.9 37.4 8.3 3.6 9.3 14.9 2.8 3.5 6.9 --C --C -- 28 -~
40A4322S8 15- 30 B21 57.5 10.2 32.3 7.1 3.1 6.7 10.8 2.2 3.3 9.3 1c 7C -- 32 8
40A4323S8 30- 56 B22 50.6 17.6 31.8 13.1 4.5 7.1 10.4 1.9 3.3 9.1 1c 8C -- 31 9
40A4324S 56- 86 B23 39.8 32.4 27.8 20.2 12.2 9.7 9.4 1.6 2.0 5.1 1c 8C -- 25 9
40A4325S5 86-114 B24 41.1 29.6 29.3 16.5 13.1 11.5 8.7 1.6 2.1 5.4 1c 6C -- 24 7
40A4326S 114-152 B25 36.0 33.6 30.4 20.6 13.0 11.7 9.4 2.2 2.8 4.3 TRC 3C -- 21 3
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Al1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1l
PCT  <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 15 2.68 0.212 9.8 0.22 0.40 1.38 1.51 29.0 20.4
15- 30 1.01 0.110 10.9 0.13 0.39 1.24 1.28 32.6 22.3
30- 56 0.43 0.069 11.8 0.10 0.43 1.16 1.20 34.3 22.0
56- 86 0.25 0.038 13.6 0.11 0.59 1.43 1.44 29.4 23.4
86-114 0.22 17.5 0.10 0.65 1.40 26.8
114-152 0.18 25.3 0.09 0.78 1.36 1.38 34.8 28.1
(- NH40OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND. (- - - -PH - - -)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
DEPTH BASES CATS OAC + AL OAC <2MM /CM /CM IN .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9a ©5A3a 5A8b 5A3Db 5G1 5C3 5C1 6Elg B8E1l 81 8Clg 8Clf 8C1f
<- - - - - - - - - - - -MEQ /100G - - - - - = = - = - -> <= - - - -PCT - - - -> 1:2 1:1
0- 15 4.5 1.9 0.1 0.6 7.1 10.8 17.9 11.4 40 62 5.0 5.8
15- 30 1.2 0.9 0.1 0.2 2.4 11.6 0.4 14.0 7.5 2.8 14 17 32 4.3 5.1
30- 56 0.4 0.8 0.1 TR 1.3 10.2 0.3 11.5 5.1 1.6 19 11 25 4.3 5.0
56- 86 0.6 0.8 0.1 TR 1.5 9.6 0.1 11.1 4.4 1.6 6 14 34 5.0 5.2
86-114 0.3 0.8 0.1 TR 1.2 10.6 11.8 4.1 10 29 5.1 5.6
114-152 0.1 0.8 0.2 TR 1.1 12.6 13.7 3.2 8 34 5.6 5.5
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Narrative Pedon Description

Pedon: Delicias

NSSL pedon number: 40A0592

Pedon ID: S61PR-023-003

SSIR #12 pedon ID: S61PR-14-10

Field classification: Clayey, oxidic, isohyperthermic Typic Haplorthox

Revised classification as of April 01, 2001: Fine, ferruginous, isohyperthermic
Rhodic Haplustox

Location: Cabo Rojo Municipio, Puerto Rico; Suroeste Soil Conservation District;
0.5 kilometers south (on narrow road) from kilometer marker 5.6 on Puerto
Rico Highway 311, east 15 meters, east of fence; aerial photograph GS-LR-9-
160

Latitude: 18°07°29" north

Longitude: 67°09°37" west

Slope: 20 percent with a north aspect; on a side slope that leads to a drainageway

Vegetation: Guinea and molasses grasses; other native pasture species and weeds

Drainage, runoff, and permeability: Well drained, well internally drained, medium
runoff, and moderate permeability

Particle-size control section: 25 to 100 cm

Described and sampled by: R.B. Grossman, W.E. McKinzie, O.R. Carter, L.H.
Rivera, D.A. Compton, and J.E. Trigo on December 7, 1961

Notes: The Ap, B22, and B24 horizons were sampled for the Bureau of Public
Roads. The soil was at field capacity when sampled. See Soil Survey
Investigations Report No. 12, August 1967, for a detailed narrative on
mineralogy.

Ap—~O0 to 15 cm; dark reddish brown (2.5YR 3/4) clay; moderate medium granular
structure; friable, slightly sticky, moderately plastic; many fine roots; 21
percent fine and medium carbonate concretions; clear smooth boundary.
40A4321

B21—15 to 30 cm; dark red (10R 3/6) clay; moderate medium granular structure;
friable, moderately sticky, moderately plastic; common fine roots; 21 percent
fine and medium carbonate concretions; clear smooth boundary. 40A4322

B22—30 to 56 cm; dark red (10R 3/6) clay; weak medium subangular blocky
structure parting to weak fine granular; friable, nonsticky, slightly plastic;
common fine roots; 3 percent fine and medium carbonate concretions; gradual
wavy boundary. 40A4323

B23—56 to 86 cm; dark yellowish brown (10YR 3/6) clay; weak fine angular
blocky structure; firm, nonsticky, nonplastic; common fine roots; 3 percent
fine carbonate concretions; gradual wavy boundary. 40A4324

B24—86 to 114 c¢m; dark red (2.5YR 3/6) clay; weak fine angular blocky structure;
friable, nonsticky, nonplastic; common fine roots; 3 percent fine carbonate
concretions; gradual wavy boundary. 40A4325

B25—114 to 152 cm; dark red (2.5YR 3/6) clay; weak fine angular blocky
structure; friable, nonsticky, nonplastic; few fine roots; 3 percent fine
carbonate concretions. 40A4326
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36 USDA—NRCS
Coamo Municipio
Llanos: S85PR-043-001
Primary Characterization Data
Coamo Municipio, Puerto Rico
Sampled as: Llanos; fine, montmorillonitic, isohyperthermic Typic Pellusterts
SSL—Project: 86P 42, (CP86PR072) Caribbean National Forest
—Pedon: 86P 225, Samples 86P 1340-1346
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
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
86P1340S 0- 18 Ap 55.4 34.0 10.6 29.5 24.9 9.1 3.7 2.6 1.6 1.2 1.5 1 1 -- 9 2
86P1341S 18- 37 A 61.3 29.8 8.9 28.8 21.1 8.7 4.0 2.6 1.2 0.6 0.5 TR TR -- 5 TR
86P1342S 37- 59 Bwl 55.4 33.2 11.4 14.7 24.1 9.1 4.5 3.3 1.8 1.3 0.5 1 TR -- 8 1
86P1343S 59- 92 Bw2 50.9 34.9 14.2 9.5 26.1 8.8 5.1 4.4 2.8 1.5 0.4 TR TR -- 9 TR
86P1344S 92-112 2Bw3 17.4 30.1 52.5 4.5 20.6 9.5 10.9 13.4 14.0 9.9 4.3 2 1 -- 43 3
86P1345S 112-139 2Bw4 8.6 24.5 66.9 2.5 15.6 8.9 12.0 15.2 17.7 16.0 6.0 2 TR -- 56 2
86P1346S 139-200 2C 7.0 19.2 73.8 2.0 11.7 7.5 13.3 19.2 17.2 16.2 7.9 6 3 -- 64 9
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Al1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 18 2.23 0.208 1.07 0.47 60 32 1.18 1.66 0.119 37.1 26.1 0.13
18- 37 1.70 0.142 1.00 0.51 1.11 1.76 0.166 45.6 31.1 0.1l6
37- 59 1.07 0.092 1.10 0.54 71 42 1.18 1.76 0.142 41.6 29.7 0.14
59- 92 0.79 0.075 1.16 0.54 1.22 1.77 0.131 40.3 27.3 0.16
92-112 0.33 3.09 1.02 42 15 1.40 1.53 0.030 24.6 17.8 0.09
112-139 0.17 5.85 1.57 1.47 1.56 0.020 21.0 13.5 0.11
139-200 0.14 6.81 1.64 1.47 1.56 0.019 18.8 11.5 0.10
(- NH40AC EXTRACTABLE BASES -) ACID- (- -CEC- -) EXCH SAR BASE CO3 AS RES. CAS0O4 AS (- - - -PH - - -)
CA MG NA K SUM ITY SUM NH4 - NA SATURATION CACO3 OHMS GYPSUM SAT CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC SUM NH40AC <2MM /CM <2MM <20MM PASTE .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 5A3a 5A8b 5D2 5E 5C3 5C1 6Elg 6E4 6Fla 6F4 8Clb 8Clf 8Clf
<- - - - - - - - - -MEQ / 100 G - - - - - - - - -> PCT <- -PCT- > PCT <- -PCT -> 1:2 1:1
0- 18 34.5 13.9 0.4 0.5 49.3 10.6 59.9 59.5 1 82 83 5.9 6.3
18- 37 40.3 14.9 0.8 0.5 56.5 8.5 65.0 61.2 1 87 92 6.4 7.0
37- 59 42.8 16.0 1.4 0.5 60.7 6.4 67.1 60.9 2 90 100 TR 6.7 7.2
59- 92 44.1 16.4 2.1 0.5 63.1 5.2 68.3 58.8 3 2 92 100 TR 7.2 7.2 7.5
92-112 42.3 13.0 2.5 0.2 58.0 58.0 53.7 4 3 100 100 TR 1300 7.3 7.2 7.6
112-139 39.1 10.2 2.4 0.1 51.8 3.7 55.5 50.3 4 3 93 100 TR 7.4 7.2 7.7
139-200 38.3 8.6 2.2 0.1 49.2 49.2 47.7 4 4 100 100 TR 7.3 7.0 7.6
(-------- - - - - - - - - WATER EXTRACTED FROM SATURATED PASTE- - - - - - - - - - - - - - - -)PRED.
TOTAL ELEC. ELEC.
ca MG NA K CO3 HCO3 F CL PO4 Br OAC S04 NO2 NO3 H20 SALTS COND. COND.
DEPTH EST 8A3a 81
(CM) 6N1lb 601b 6P1lb 6Q1lb 6I1lb 6J1b 6Ula 6Klc 6S9a 6Xla 6Yla 6Llc 6Wla 6Mlc 8A 8D5 MMHOS MMHOS
<- - - - - - - - - - - - - - - - -MEQ /LITER - - - - = = = = = = = = = = = - - -> <- -PCT- -> /cm /cm
0- 18 0.12
18- 37 0.14
37- 59 0.24
59- 92 3.2 1.5 3.2 TR -- 1.0 0.1 1.1 4.7 -- -- 79.6 TR 0.79 0.42
92-112 4.3 2.0 5.1 TR -- 1.2 0.3 2.2 7.0 -- -- 51.1 TR 1.15 0.40
112-139 3.9 1.7 5.5 TR -- 1.6 0.2 5.5 3.3 -- -- 37.6 TR 1.18 0.30
139-200 3.6 1.3 5.5 TR -- 1.1 0.3 8.6 0.4 -- 0.1 33.0 TR 1.20 0.26



Soil Survey Investigations Report No. 49

37

CLAY MINERALOGY

(<.

002mm)

->

FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DSC - -»>< - TGA - -> Si0O2 AL203 Fe203 MgO CaO K20 Na20 < > RETN PRETA
- - - - - 7A2i - - - - - ->< - 7TA6 - >< - TA4b - >< - - - - - - - - - 7C3 - - - - - - - ->< > 7D2 TION
NUMBER <- - »>< - - - - peak size - - - - -»>< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
86P1342 TCLY MT 4 KH 3 KK22 10.2 0.4
86P1343 TCLY MT 4 KH 3 KK13 9.7 0.4
86P1346 TCLY MT 4 KH 2 KK15 10.6 0.5
<------ - - - - - - - - - - - - - - SAND - SILT MINERALOGY (2.0-0.002mm) - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - ->< - - - THERMAL - - - ->< - - - - - - - OPTICAL - - - - - - - - >< >INTER
SAMPLE ION < >< - DTA - ->< - TGA - ->TOT RE< - - - - - GRAIN COUNT - - - - - ->< >PRETA
< - - - - 7A2i - - - - >< - 7A3b - >< - 7A4b - >< - - - - - - - - 7Bla - - - - - - - - ->< > TION
NUMBER < - -»>< - - - Peak Size - - -»>< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - - - - - - - ->< - >
86P1341 VFS 11 AR49 FK22 BT12 OP 7 FP 4 QZ 4
86P1341 VFS PR 1 CL 1 HN 1 TMtr
86P1346 VFS 2 AR66 FP17 FK 9 BT 3 OP 2 AM 2
86P1346 VFS PR 1 QZtr
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm VFS Very Fine Sand, 0.05-0.10mm
MINERAL INTERPRETATION:
AR wthr aggrega FK potas feldsp BT Dbiotite OP opaques FP plag-feldspa QZ quartz
PR pyroxene CL chlorite HN hornblende TM tourmaline MT montmorillon KH halloysite
KK kaolinite AM amphibole

RELATIVE PEAK SIZE: 5 Ve

ry Large 4 Large 3 Medium 2 Small

1 Very Small

6 No Peaks
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Narrative Pedon Description

Pedon: Llanos

NSSL pedon number: 86P0225

Pedon ID: S85PR-043-001

Field classification: Fine, montmorillonitic, isohyperthermic Typic Pellusterts

Revised classification as of April 01, 2001: Fine, smectitic, isohyperthermic Typic
Haplusterts

Location: Coamo Municipio, Puerto Rico; Ponce Soil Survey Area, west of
Coamo; 55 meters east of kilometer marker 28.8 on Highway 14 and 37 meters
south of fence at a tamarind tree

Latitude: 18°03°05" north

Longitude: 66°22°50" west

Elevation: 115 meters

Physiography: Terracettes in mountain valleys or canyons

Geomorphic position: Shoulder interfluve

Slope: 5 percent with a plane southeast aspect

Average annual precipitation: 1,000 mm; ustic moisture regime

Major Land Resource Area: 271—Semiarid Mountains and Valleys

Average air temperature: Annual—26 °C; summer—28 °C; winter—24 °C

Average soil temperature: Annual—29 °C; summer—31 °C; winter—28 °C

Drainage, runoff, and permeability: Well drained, moderate runoff, and very slow
permeability.

Vegetation: Irrigated mango and crops in a cultivated field

Erosion: Slight

Particle-size control section: 25 to 100 cm

Parent material: Alluvium from mixed-igneous and metamorphic material over
alluvium from mixed-igneous and metamorphic material

Diagnostic features: Mollic epipedon at 0 to 37 cm

Described and sampled by: D. Williams, L.A. Daniels, G. Acevedo, and J. Torres
during May 22, 1985

Notes: Distance between center of microhigh and microlow is 37 cm. No gilgai
observed.

Ap—0 to 18 cm; clay, very dark gray (10YR 3/1) dry, black (10YR 2/1) moist;
weak fine subangular blocky structure parting to weak medium subangular
blocky; hard, firm, very sticky, very plastic; common very fine roots; neutral;
abrupt wavy boundary. 86P1340

A—18 to 37 cm; clay, black (10YR 2/1) dry and moist; moderate fine angular
blocky structure parting to moderate medium angular blocky; very hard, firm,
very sticky, very plastic; common very fine roots; common very fine
interstitial and tubular pores; few patchy prominent nonintersecting
slickensides throughout; neutral; clear wavy boundary. 86P1341

Bw1—37 to 59 cm; clay, 60 percent dark grayish brown (10YR 4/2) and 40 percent
black (10YR 2/1) dry, 60 percent dark brown (7.5YR 3/2) and 40 percent black
(10YR 2/1) moist; moderate coarse angular blocky structure; very hard, very
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firm, very sticky, very plastic; few very fine roots; few very fine interstitial and
tubular pores; many continuous prominent intersecting slickensides
throughout; many slickensides 5 to 25 cm across at 3 to 5 cm intervals;
neutral; gradual wavy boundary. 86P1342

Bw2—59 to 92 cm; clay, dark grayish brown (10YR 4/2) dry, dark brown (7.5YR
3/2) moist; moderate coarse angular blocky structure; very hard, very firm,
very sticky, very plastic; few very fine roots; few very fine interstitial and
tubular pores; many continuous prominent intersecting slickensides
throughout; many intersecting slickensides 5 to 25 cm across at 3 to 5 cm
intervals; neutral; abrupt smooth boundary. 86P1343

2Bw3—92 to 112 c¢m; sandy clay loam, brown (10YR 5/3) dry, brown to dark
brown (10YR 4/3) moist; weak coarse prismatic structure parting to weak
medium subangular blocky parting to weak coarse subangular blocky;
extremely hard, friable, sticky, plastic; few very fine roots; common very fine
interstitial and tubular pores; few fine rounded carbonate concretions; mildly
alkaline; clear smooth boundary. 86P1344

2Bw4—112 to 139 cm; sandy loam, light yellowish brown (10YR 6/4) dry, dark
yellowish brown (10YR 4/4) moist; weak very coarse prismatic structure;
extremely hard, friable, slightly sticky, slightly plastic; few very fine roots;
common very fine interstitial and tubular pores; few fine rounded carbonate
concretions and few fine rounded soft masses of carbonate; mildly alkaline;
clear smooth boundary. 86P1345

2C—139 to 200 cm; coarse sandy loam, pale brown (10YR 6/3) dry, yellowish
brown (10YR 5/4) moist; extremely hard, very friable, nonsticky, nonplastic;
few very fine roots; common very fine and common fine interstitial and
tubular pores; few fine rounded carbonate concretions and few fine rounded
soft masses of carbonate; mildly alkaline. 86P1346
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40 USDA—NRCS
Guayama: S92PR-000-004
Primary Characterization Data
Guanica Municipio, Puerto Rico
Sampled as: Guayama; clayey-skeletal, mixed, isohyperthermic Lithic Ustropepts
SSL—Project: 93P 26, (CP93PR037) Guanica
—Pedon: 93P 146, Samples 93P 1241-1245
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
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
93P1241S 0- 15 A 41.9 21.2 36.9 14.8 6.4 6.2 10.9 9.6 8.1 2.1 7 8 1 42 16
93P1242S 15- 41 AB 40.7 19.2 40.1 14.3 4.9 4.0 5.1 5.5 9.5 16.0 13 34 18 78 65
93P1243S 41- 68 BC 51.3 18.8 29.9 14.3 4.5 4.0 5.0 5.3 7.5 8.1 14 33 20 76 67
93P1244S 3- 0 Oa 26.2 19.3 54.5 13.0 6.3 4.7 9.8 13.6 15.8 10.6 6 18 5 64 29
93P1245S 0- 6 A 40.0 19.1 40.9 13.4 5.7 4.7 8.3 7.8 9.5 10.6 6 28 43 85 77
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3b 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A5 4A1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 15 2.87 0.308 0.06 0.72 0.42 1.38 1.48 0.021 19.7 17.5 0.03
15- 41 2.13 0.257 0.06 0.76 0.40 1.37 1.47 0.012 18.5 16.1 0.02
41- 68 1.14 0.188 0.08 0.54 0.32 1.02 1.11 0.016 33.2 16.5 0.10
3- 0 20.0 1.605 0.21 2.23 1.62 42.5
0- 6 4.15 0.542 0.08 0.83 0.42 0.82 0.92 0.018 26.1 16.9 0.04
-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- CO3 AS RES. COND. (- - - -PH - - )
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC + AL OAC <2MM /CM /CM IN .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9c 5A3a 5A8b 5A3b 5G1 5C3 5C1 6Elg 8El 81 8Clg 8Clf 8Clf
<- - - - - - - - - - - -MEQ /100G - - - - - = = - = - -> <= - - - -PCT - - - -> 1:2 1:1
0- 15 19.6 7.5 TR 1.2 28.3 6.9 35.2 30.1 80 94 8.8 6.2 6.7
15- 41 22.5 7.1 TR 0.7 30.3 4.8 35.1 30.8 86 98 6.1 6.5 7.3
41- 68 19.6 8.3 0.1 0.4 28.4 3.8 32.2 27.9 88 100 6.5 7.0 7.8
3- 0 20.8 0.2 3.8 2.9 58.3 100 1 7.4 7.5 7.6
0- 6 25.9 8.5 TR 2.2 36.6 4.5 41.1 33.0 89 100 6.6 6.8 7.1
ACID OXALATE EXTRACTION PHOSPHOUS KCL TOTAL (- -WATER CONTENT- -) (- - - - WATER DISPERSIBLE - - - -) MIN AGGRT
OPT FE SI AL CIT- MN C 0.06 1- 2- 15 <- - PIPETTE - - >< - HYDROMETER - > SOIL STABL
DEN RET ACID BAR BAR BAR BAR CLAY SILT SAND CLAY SILT SAND CONT <5mm
SAMPLE HZ 8J 6C9b 6V2b 6G12b 6S4 6S5 6D3b 6A2d 4Blc 4Bla 4Bla 4B2b <- - - 3Alc - - -»><- - - SML - - -> 8F1 4G1
NO. NO <-PCT of<2mm ->-PPM ->----------PERCENT of <2mm- - - - - - - ><20mm><PCT>
93P1241 1 2.88
93P1242 2 2.13
93P1243 3 1.19
93P1244 4 15.71
93P1245 5 3.93
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Narrative Pedon Description

Pedon: Guayama

NSSL pedon number: 93P0146

Pedon ID: S92PR-000-004

Revised classification as of April 01, 2001: Clayey-skeletal, mixed, active,
isohyperthermic Typic Haplustalfs

Location: Guanica Municipio; Guanica Dry Forest of southwest Puerto Rico

Latitude: 17°59°03" north

Longitude: 67°07" west (seconds not determined)

Vegetation: Grass and herbaceous cover

Geomorphic setting: Footslope of side slope

Slope: 60 percent with an aspect of 210 degrees and a length of 30 meters

Average annual precipitation: 762 mm; aridic moisture regime

Parent material: Chert-volcanic, high siliceous content

Particle-size control section: 25 to 100 cm

Diagnostic features: Ochric epipedon at 0 to 15 cm; calcic horizon at 15 to 68 cm

Described and sampled by: John Davis on August 6, 1992

A—0 to 15 cm; dark reddish brown (5YR 3/4) clay loam; weak fine and medium
subangular blocky structure; very friable; no boundary recorded. 93P1241

AB—15 to 41 c¢m; reddish brown (5YR 4/4) very gravelly clay; weak fine and
medium subangular blocky structure; very friable; no boundary recorded.
93P1242

BC—41 to 68 cm; reddish brown (5YR 4/4) very gravelly clay; strong fine
subangular blocky structure; slightly hard; no boundary recorded. 93P1243

C—68 cm; reddish brown (5YR 4/4) very gravelly clay; massive; color of rock is a
combination of the colors of the AB and BC horizons. Not sampled.

0Oa—3 to 0 cm; satellite sample. 93P1244

A—20 to 6 cm; dark reddish brown (5YR 3/4) cobbly clay loam; satellite sample.
93P1245

AB—6 cm; reddish brown (5YR 4/4) very gravelly clay. Not sampled.
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Fe: S61PR-055-001
Primary Characterization Data
Guanica Municipio, Puerto Rico
Sampled as: Fe; fine, mixed, isohyperthermic Paleustollic Chromusterts
SSL—Project: 40A 1, (NL40) SSIR Samples
—Pedon: 40A 526, Samples 40A 3917-3923
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 -.10 -.25 -.50 -1 -2 -5 -20 -75 75 WHOLE
<- - - - - - - - - - - - PCT OF <2MM ( ) - - - - - - - - - - - - -> <- PCT OF <75MM(3B1)-> SOIL
40A3917S 0- 5 All 51.6 29.8 18.6 6.0 19.6 10.2 7.1 5.4 1.8 2.4 1.9 --C --C -- 11 --
40A3918S 5- 13 Al2 57.6 27.1 15.3 11.0 19.3 7.8 5.0 4.3 1.8 2.6 1.6 --C --C -- 10 --
40A3919S8 13- 23 AC 59.8 27.8 12.4 15.0 20.2 7.6 4.7 3.9 1.2 1.6 1.0 --C --C -- 8 --
40A3920S8 23- 38 C1 58.8 30.1 11.1 14.0 21.2 8.9 4.5 3.5 1.2 1.2 0.7 --C --C -- 7 --
40A3921S8 38- 71 C2cs 62.0 29.3 8.7 14.0 21.4 7.9 3.9 2.8 0.9 0.8 0.3 --C --C -- 5 --
40A39228 71-109 C3 63.1 28.6 8.3 12.0 21.1 7.5 3.8 2.6 0.8 0.8 0.3 --C --C -- 4 --
40A3923S 109-145 Cc4 62.6 28.8 8.6 11.0 21.3 7.5 3.8 2.4 0.8 0.9 0.7 --C --C -- 5 --
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Al1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1l
PCT <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 5 2.28 0.202 1.0 0.65 0.40 20.4
5- 13 1.31 0.120 0.9 0.59 0.40 34.2 22.9
13- 23 0.69 0.061 0.8 0.53 0.35 1.50 1.76 23.5 32.4 21.2
23- 38 0.44 0.037 0.8 0.56 0.37 1.50 1.78 23.7 31.1 21.8
38- 71 0.27 0.021 0.7 0.53 0.40 34.1 24.9
71-109 0.18 0.7 0.55 0.39 1.40 1.80 30.8 34.9 24.6
109-145 0.16 0.8 0.54 0.40 25.0
(- NH40AC EXTRACTABLE BASES -) ACID- (- -CEC- -) EXCH SAR BASE CARBONATE CASO4 AS (- -PH - - -)
CA MG NA K SUM ITY SUM NH4 - NA SATURATION AS CACO3 GYPSUM SAT CACL2
DEPTH BASES CATS OAC SUM NH40AC <2MM <20MM <2MM <20MM PASTE .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9a ©5A3a 5A8b 5A3Db 5G1 5C3 5C1 6Elg B8E1l 81 8Clg 8Clf 8C1f
<- - - - - - - - - -MEQ / 100 G - - - - - - - - - -> PCT <- -PCT- > <- -PCT -> <- -PCT -> 1:2
0- 5 12.6 11.0 1.2 33.3 13 100 74 19 -- 7.7
5- 13 14.3 20.9 0.7 33.8 31 100 100 23 -- 7.9
13- 23 14.4 24.8 0.6 31.5 38 100 100 30 -- 7.9
23- 38 17.0 30.2 0.7 32.9 34 100 100 28 TR 8.0
38- 71 17.9 32.2 0.7 33.1 36 100 100 28 TR 8.1
71-109 17.8 33.3 0.8 34.5 43 100 100 26 -- 8.3
109-145 18.2 33.4 0.9 34.0 42 100 100 23 -- 8.3
(- - - - - - - - - -WATER EXTRACTED FROM SATURATED PASTE- - - - - - - - - - - -)PRED.
TOTAL ELEC. ELEC.
CA MG NA K CO3 HCO3 F CL S04 NO2 NO3 H20 SALTS COND. COND.
DEPTH EST.
(CM) MMHOS MMHOS
< - - - - - - - - - - - - - -MEQ / LITER - - - - - - - - - - -> <- -PCT- -> /cm /cm
0- 5 71.5 0.5 -- 4.2 96.3 6.0 93.5 0.7 10.0
5- 13 115.0 0.2 -- 3.2 135.0 15.7 90.0 1.0 14.0
13- 23 138.0 0.2 -- 2.8 155.0 27.9 93.3 1.1 15.0
23- 38 194.0 0.2 -- 1.4 200.0 88.4 98.2 1.2 15.0
38- 71 187.0 0.2 -- 0.7 188.0 81.0 109.0 1.3 15.0
71-109 161.0 0.2 -- 0.5 154.0 58.6 114.0 1.4 15.0
109-145 138.0 0.2 -- 0.7 119.0 64.5 138.0 1.7 15.0




Soil Survey Investigations Report No. 49

Narrative Pedon Description

Pedon: Fe

NSSL pedon number: 40A526

Pedon ID: S61PR-055-001

SSIR #12 pedon ID: S61PR-14-2

Field classification: Fine, mixed, isohyperthermic Paleustollic Chromusterts

Revised classification as of April 01, 2001: Fine, smectitic, isohyperthermic Sodic
Calciusterts

Location: Guanica Municipio, Lajas Valley, Puerto Rico; Suroeste Soil
Conservation District; Land Authority farm at Fraternidad; 84 meters east of
Cristales drainage ditch, 76 meters south of road on old railroad bed; aerial
photograph GS-LR-4-42

Latitude: Unknown

Longitude: Unknown

Elevation: 7 meters

Vegetation: Pasture, pajon grass, paraguita grass, cacti, weeds, and rayo trees

Slope: Nearly level (1 percent) with an aspect toward the south; on a low
depositional fan

Drainage, rui th&f anl pmeabiloriOl:
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structure; friable, slightly sticky, plastic; few roots; common small slickensides
and pressure faces; common filaments of fine and sand-sized crystals (perhaps
salt); highly calcareous; clear wavy boundary. 40A3920

C2cs—38 to 71 cm; dark reddish brown (5YR 3/2) and dark reddish gray (5YR
4/2) clay; massive when wet, upon drying breaks to weak fine subangular
blocky structure; friable, slightly sticky, slightly plastic; common fine gypsum
crystals; few fine roots; few slickensides; highly calcareous; gradual smooth
boundary. 40A3921

C3—71 to 109 cm; dark reddish gray (5YR 4/2) clay; massive when wet, upon
drying breaks to weak fine angular blocky structure; friable, slightly sticky,
plastic; common slickensides less than 7.5 cm in width; few gypsum crystals;
highly calcareous; arbitrary boundary. 40A3922

C4—109 to 145 cm; dark reddish gray (5YR 4/2) clay; massive parting to
moderate fine angular blocky structure; friable, slightly sticky, plastic; few
roots; many slickensides less than 7.5 cm in width; few gypsum crystals; few
fine sand-sized crystals and shell fragments; few soft black aggregates; highly
calcareous. 40A3923
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Ensenada: S89PR-059-001
Primary Characterization Data
Guayanilla Municipio, Puerto Rico
Sampled as: Ensenada; clayey-skeletal, mixed, isohyperthermic Typic Ustropepts
SSL—Project: 89P 83, (CP89PR115) Caribbean Area
—Pedon: 89P 396, Samples 89P 2200-2203
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
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
89P2200S 0- 16 A 57.5 28.2 14.3 17.7 3.4 19.4 8.8 3.4 3.4 3.4 2.5 1.6 1 5 3 19 9
89P2201S 16- 35 Bwl 59.5 27.9 12.6 15.6 3.6 20.8 7.1 3.7 2.7 2.8 2.1 1.3 2 1 2 13 5
89P2202S 35- 59 Bw2 60.9 25.2 13.9 18.6 9.3 19.4 5.8 2.7 1.7 1.6 2.5 5.4 -- 12 72V 86 92
89P2203G 59- 70 R P
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Ald 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 16 3.85 0.396 2.3 0.1 0.1 0.75 0.44 1.04 1.45 0.112 41.4 25.3 0.16
16- 35 3.32 0.368 2.8 0.2 0.1 0.74 0.45 1.07 1.48 0.112 42.3 26.7 0.16
35- 59 2.91 0.321 2.3 0.2 0.1 0.63 0.40 24.1
59- 70 3.6
(- NH40AC EXTRACTABLE BASES -) ACID- (- -CEC- -) EXCH SAR BASE CARBONATE CAS0O4 AS (- - - -PH - - -)
CA MG NA K SUM ITY SUM NH4 - NA SATURATION AS CACO3 GYPSUM SAT CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC SUM NH40AC <2MM <20MM <2MM <20MM PASTE .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 5A3a 5A8b 5D2 5E 5C3 5Cl1 6Elg 6E4 6Fla 6F4 8Clb 8Clf 8Clf
<- - - - - - - - - -MEQ / 100 G - - - - - - - - - -> PCT <- -PCT- > <- -PCT -> <- -PCT -> 1:2 1:1
0- 16 5.9 TR 3.7 42.9 TR TR 100 100 21 7.6 8.1
16- 35 6.7 0.1 3.8 43.8 TR 1 100 100 20 7.7 8.4
35- 59 6.6 0.2 2.4 38.6 1 1 100 100 33 7.7 8.4
59- 70 0.7 0.1 0.1 100 91
(-------- - - - - - - - - WATER EXTRACTED FROM SATURATED PASTE- - - - - - - - - - - - - - - -)PRED.
TOTAL ELEC. ELEC.
ca MG NA K CO3 HCO3 F CL PO4 Br OAC S04 NO2 NO3 H20 SALTS COND. COND.
DEPTH EST. 8A3a 81
(CM) 6N1lb 601b 6P1lb 6Q1lb 6I1lb 6J1b 6Ula 6Klc 6S9a 6Xla 6Yla 6Llc 6Wla 6Mlc 8A 8D5 MMHOS MMHOS
<- - - - - - - - - - - - - - - -MEQ / LITER - - - - - - - = = = - - - - - - -> <- -PCT- -> /cm /cm
0- 16 6.2 1.0 0.3 0.8 -- 5.9 0.1 1.3 0.7 - -- 76.0 TR 0.79 3.70
16- 35 3.5 0.9 0.8 0.8 -- 3.9 0.3 0.6 0.3 - -- 83.6 TR 0.57 3.10
35- 59 4.1 0.9 0.8 0.5 -- 3.8 -- 0.6 0.6 - -- 74.6 TR 0.58 3.30
59- 70
< - - ----=-- - - - - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - e
FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si0O2 AL203 Fe203 MgO Ca0O K20 Na20 < > RETN PRETA
< - - - - - T7A21 - - - - - ->< - 7A6 - >< - TA4b - >< - - - - - - - - - 7C3 - - - - - - - - ->< > 7D2 TION
NUMBER <- - >< - - - - peak size - - - - -»>< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
89P2200 TCLY CA 3 MT 2 MC 2 MI 2 KK 2 21.0 8.3 2.0
89P2200 TCLY GE 1 HE 1
89P2201 TCLY CA 3 MT 2 MI 2 KK 1 MC 1 16.0 8.6 1.7
89P2201 TCLY HE 1
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm

MINERAL INTERPRETATION:

ca
HE

calcite
hematite
RELATIVE PEAK SIZE:

MT montmorillon

5 Very Large

4 Large

MC mont-chlorit MI mica

3 Medium 2 Small 1 Very Small 6

KK kaolinite GE goethite

No Peaks
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ACID OXALATE EXTRACTION PHOSPHOUS KCL TOTAL (- -WATER CONTENT- -) (- - - - WATER DISPERSIBLE - - - -) MIN AGGRT
OPT FE SI AL CIT- MN C 0.06 1- 2- 15 <- - PIPETTE - - >< - HYDROMETER - > SOIL STABL
DEN RET ACID BAR BAR BAR BAR CLAY SILT SAND CLAY SILT SAND CONT <5mm
SAMPLE HZ 8J 6C9%a 6V2 6Gl2 6S4 6S5 6D3 6A2d 4Blc 4Bla 4Bla 4B2b <- - - 3Alc - - -»><- - - SML - - -> 8F1 4G1
NO. NO <- PCT of<2mm->-PPM ->----------PERCENT of <2mm- - - - - - - ><20mm><PCT>
89P2200 1 0.10 0.32 0.15 0.44 34.8
89P2201 2 0.07 0.23 0.12 0.49 35.3
89pP2202 3 0.08 0.30 0.12 0.51 33.8
89P2203 4




Soil Survey Investigations Report No. 49

Narrative Pedon Description

Pedon: Ensenada

NSSL pedon number: 89P0396

Pedon ID: S89PR-059-001

Field classification: Clayey-skeletal, mixed, isohyperthermic Typic Ustropepts

Revised classification as of April 01, 2001: Clayey-skeletal, mixed, superactive,
isohyperthermic Typic Calciustepts

Location: Guayanilla Municipio, Puerto Rico; Ponce Soil Survey sheet 27; 2.4 km
southwest of Guayanilla; 3.9 km southeast on Highway 335 from junction

Latitude: 18°00°07" north

Longitude: 48°30°02" west

Elevation: 23 meters

Physiography: Coastal plains

Geomorphic position: Summit interfluve; on upper third of component

Slope: 4 percent with an east aspect

Average annual precipitation: 840 mm,; ustic moisture regime

Major Land Resource Area: 273—Semiarid Coastal Plains

Average air temperature: Annual—26 °C; summer—28 °C; winter—24 °C

Drainage, runoff, and permeability: Well drained, slow runoff, and moderate
permeability

Vegetation: Hurricanegrass in pastureland and native pasture

Surface stoniness: Class 0

Erosion: Slight

Particle-size control section: 25 to 58 cm

Parent material: Marine sediments from Ponce limestone material

Weather station number: 2316

Diagnostic features: Ochric epipedon at 0 to 15 ¢cm; cambic horizon at 15 to 58
cm; lithic contact at 58 to 69 cm

Geographically associated soils: Aguilita, Constancia, and Machuelo

Described and sampled by: C.L. Santiago and D. Williams during February 1989

A—20 to 16 cm; clay, brown (7.5YR 5/4) dry, brown to dark brown (7.5YR 4/4)
moist; strong fine granular structure; hard, friable, sticky, plastic; many fine
roots throughout; few grub worms; 1 percent gravel; strongly effervescent;
mildly alkaline; clear smooth boundary. 89P2200

Bw1—16 to 35 cm; clay, reddish brown (5YR 4/4) dry and moist; strong fine
granular structure; hard, friable, sticky, plastic; many fine roots throughout;
few snail shells; 1 percent gravel and cobbles; strongly effervescent;
moderately alkaline; clear smooth boundary. 89P2201

Bw2—35 to 59 cm; extremely cobbly clay, yellowish red (5YR 4/6) dry and moist;
8 percent fines by volume; strong fine granular structure; hard, friable, sticky,
plastic; common fine roots throughout; 12 percent gravel; 35 percent cobbles;
45 percent stones; strongly effervescent; moderately alkaline; abrupt wavy
boundary. 89P2202

R—59 to 70 cm; level bedded limestone; fracture planes 30 to 50 cm apart.
89P2203
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Carrizales: S73PR-065-001
Primary Characterization Data
Hatillo Municipio, Puerto Rico
Sampled as: Carrizales; siliceous, isohyperthermic, uncoated Typic Quartzipsamments
SSL—Project: 40A 1, (NL40) SSIR Samples
—Pedon: 40A1267, Samples 40A 9641-9645
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 -.10 ~-.25 -.50 -1 -2 -5 -20 -75 75 WHOLE
<- - - - - - - - - - - - PCT OF <2MM ( ) - - - - - - - - - - -> <- PCT OF <75MM(3B1)-> SOIL
40A9641S 0- 20 Al 3.3 7.0 89.7 2.9 4.1 7.3 32.9 32.3 16.6 0.6 -- -- -- 82 --
40A9642S 20- 53 C1l -- 6.9 93.1 4.8 2.1 7.2 35.0 32.9 17.4 0.6 -- -- -- 86 --
40A9643S 53- 81 c2 0.4 5.8 93.8 3.2 2.6 4.1 29.0 36.5 22.7 1.5 -- -- -- 90 --
40A9644S 81-127 C3 -- -- -- --
40A9645S8 127-152 Cc4 -- -- -- --
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Al1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1l
PCT <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 20 1.94 0.3 2.73 2.39 7.9
20- 53 0.15 0.2 1.2
53- 81 0.06 0.2 1.0
81-127
127-152
(- NH40OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND. (- - - -PH - - -)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS CACL2 H20
DEPTH BASES CATS OAC + AL OAC <2MM /CM /CM .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9a 5A3a 5A8b 5A3b 5G1 5C3 5C1 6Elg 8El 81 8Clg 8Clf 8Clf
<- - - - - - - - - - - -MEQ /100G - - - - - = = - = - -> <= - - - -PCT - - - -> 1:2 1:1
0- 20 2.0 TR 0.3 2.3 2.4 4.7 9.0 49 26 5.6 6.1
20- 53 0.7 0.2 -- 0.2 1.1 0.7 1.8 1.0 61 100 5.1 6.2
53- 81 0.2 0.1 -- 0.1 0.4 0.8 1.2 1.4 33 29 4.8 5.8
81-127

127-152




Soil Survey Investigations Report No. 49

Narrative Pedon Description

Pedon: Carrizales

NSSL pedon number: 40A1267

Pedon ID: S73PR-065-001

Series classification: Siliceous, isohyperthermic, uncoated Typic
Quartzipsamments

Revised classification as of April 01, 2001: Isohyperthermic, coated Typic
Quartzipsammentss

Location: Hatillo Municipio, Puerto Rico; Atlantico Soil Conservation District;
Arecibo Soil Survey Area; 0.6 km on municipal paved road, southeast of
kilometer marker 87.1 on Highway 2

Latitude: Unknown

Longitude: Unknown

Elevation: 25 meters

Slope: 3 percent

Drainage: Excessively drained

Vegetation: Grass and herbaceous cover

Particle-size control section: 25 to 100 cm

Described and sampled by: Luis H. Rivera on November 28, 1973

A1—0 to 20 cm; dark brown (10YR 3/3) fine sand; single grain; loose, nonsticky,
nonplastic; few fine roots; strongly acid; abrupt smooth boundary. 40A9641

C1—20 to 53 cm; brown (7.5YR 5/2) fine sand; single grain; loose, nonsticky,
nonplastic; few fine roots; strongly acid; clear smooth boundary. 40A9642

C2—53 to 81 cm; brown (7.5YR 5/4) fine sand; single grain; loose, nonsticky,
slightly plastic; very strongly acid; clear smooth boundary. 40A9643

C3—81 to 127 cm; light yellowish brown (10YR 6/4) fine sand; single grain;
loose, nonsticky, nonplastic; very strongly acid; clear smooth boundary.
40A9644

C4—127 to 152 cm; yellow (10YR 7/6) fine sand; single grain; loose, nonsticky,
nonplastic; very strongly acid. 40A9645

5> Because of improved knowledge about soil moisture regimes in Puerto Rico, this soil is now thought to have
an ustic moisture regime.
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Isabela Municipio
Coto: S82PR-071-002
Primary Characterization Data
Isabela Municipio, Puerto Rico
Sampled as: Coto; clayey, kaolinitic, isohyperthermic Tropedtic Eutrorthox
SSL—Project: 82P 136, (CP82PR253) SMSS—Benchmark soil
—Pedon: 82P 821, Samples 82P 42234228
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -)(-COARSE FRACS (MM)-) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 -.10 -.25 ~-.50 -1 -2 -5 -20 -75 75 WHOLE
<- - - - - - - - - - - -PCTOF <2MM (3A1) - - - - - - - - - - - - -> <- PCT OF <75MM(3B1)-> SOIL
82P4223S 0- 13 Ap 62.9 9.5 27.6 22.0 6.3 3.2 8.2 11.1 6.9 1.2 0.2 1 -- -- 20 1
82P4224S 13- 25 A 62.5 10.4 27.1 21.0 7.1 3.3 8.4 11.0 6.5 1.1 0.1 -- -- -- 19 --
82P4225S 25- 45 Bwl 64.7 9.1 26.2 29.9 5.8 3.3 8.2 10.5 6.1 1.2 0.2 1 -- -- 19 1
82P4226S 45- 65 Bw2 72.3 9.2 18.5 30.0 5.8 3.4 6.2 7.3 4.1 0.9 -- 1 -- -- 13 1
82P4227S 65- 90 Bw3 73.4 10.9 15.7 32.4 7.0 3.9 5.4 6.2 3.4 0.7 - 1 -- -- 11 1
82P4228S 90-125 Bw4 66.7 17.2 16.1 29.5 12.4 4.8 5.9 6.6 3.0 0.6 -- 1 -- -- 11 1
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 6S3 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Ald 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 13 1.62 0.187 8.7 1.4 0.3 0.15 0.30 18.8
13- 25 1.60 0.185 9.2 1.4 0.3 0.16 0.31 19.2
25- 45 0.48 0.111 9.1 1.4 0.2 0.08 0.34 21.9
45- 65 0.38 9.7 1.4 0.1 0.07 0.32 23.4
65- 90 0.34 10.5 1.5 0.1 0.10 0.31 22.9
90-125 0.23 11.4 1.6 TR 0.09 0.34 22.6
(- NH40OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND. (- - - -PH - - -)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC + AL OAC <2MM /CM /CM IN .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9a ©5A3a 5A8b 5A3Db 5G1 5C3 5C1 6Elg B8E1l 81 8Clg 8Clf 8Cl1f
<- - - - - - - - - - - -MEQ /100G - - - - - - - - - - -> <- - - - -PCT - - - -> 1:2 1:1
0- 13 4.8 0.8 0.1 0.1 5.8 8.6 14 .4 9.7 40 60 5.1 5.6 5.7
13- 25 5.1 0.7 0.1 0.1 6.0 8.3 14.3 9.9 42 61 5.1 5.6 5.7
25- 45 2.5 0.3 0.1 0.1 3.0 6.2 9.2 5.3 33 57 5.4 5.7 5.6
45- 65 3.2 0.2 0.2 0.1 3.7 6.2 9.9 5.3 37 70 5.4 5.6 5.6
65- 90 3.3 0.1 0.1 0.1 3.6 7.0 -- 10.6 7.3 34 49 5.4 5.5 5.5
90-125 3.4 0.4 0.1 0.1 4.0 6.6 10.6 5.8 38 69 5.4 5.6 5.6
< - - - - - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si0O2 AL203 Fe203 MgO CaO K20 Na20 < > RETN PRETA
< - - - - 7A21 - - - - - ->< - 7TA6 - >< - TA4b - >< - - - - - - - - - 7C3 - - - - - - - - ->< > 7D2 TION
NUMBER <- - >< - - - - peak size - - - - ->< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
82P4223 TCLY KK 3 GE 2 KK59 18.6 0.3
82P4225 TCLY KK 3 GE 1 KK55 18.6 0.4
82P4226 TCLY KK 3 GE 2 KK54 18.6 0.3
82P4228 TCLY KK 3 GE 2 KK56 18.6 0.3
< - - - - - - - - - - - - - - - - - - - - SAND - SILT MINERALOGY (2.0-0.002mm) - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - ->< - - - THERMAL - - - ->< - - - - - - - OPTICAL - - - - - - - - >< >INTER
SAMPLE ION < >< - DTA - ->< - TGA - ->TOT RE< - - - - - GRAIN COUNT - - - - - ->< >PRETA
< - - - - 7A2i - - - - >< - 7A3b - >< - 7A4b - >< - - - - - - - - 7Bla - - - - - - - - ->< > TION
NUMBER < - -»>< - - - Peak Size - - -»>< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - - - - - - - ->< - >
82P4223 FS 100 QZ90 OP 6 FE 3 ZR 1 FKtr POtr
82P4223 FS EPtr
82P4225 FS 101 QZ89 OP 7 FE 5 EPtr
82P4228 FS 100 Qz78 FEl12 OP10 CBtr EPtr
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm FS Fine Sand, 0.1-0.25mm
MINERAL INTERPRETATION:
KK kaolinite GE goethite QZ quartz OP opaques FE iron oxides ZR zircon
FK potas feldsp PO plant opal EP epidote CB carb-aggrega
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks




Soil Survey Investigations Report No. 49

Narrative Pedon Description

Pedon: Coto

NSSL pedon number: 82P0821

Pedon ID: S82PR-071-002

Field classification: Clayey, kaolinitic, isohyperthermic Tropeptic Eutrustox

Revised classification as of March 01, 2001: Very-fine, kaolinitic, isohyperthermic
Typic Eutrudoxe

Location: Isabela Municipio, Puerto Rico; 400 meters north of kilometer marker

115.2 on Highway 2

Latitude: 18°28°02" north

Longitude: 67°03°25" west

Elevation: 131 meters

Physiography: Level or undulating uplands

Vegetation: Citrus on an experiment site; used for sugarcane

Slope: 2 percent

Average annual precipitation: 1,450 mm; ustic moisture regime

Parent material: Fine-textured sediments derived from limestone

Described and sampled by: G. Acevedo, F. Beinroth, and L. Guthrie on
August 18, 1982

Notes: Matrix colors are for moist ped interiors.

Ap—~0 to 13 cm; brown to dark brown (7.5YR 4/4) clay, brown (7.5YR 5/4) dry;
moderate fine granular structure parting to very fine subangular blocky;
friable, slightly sticky, slightly plastic; clear smooth boundary. 82P4223

A—13 to 25 cm; strong brown (7.5YR 5/6) clay, reddish yellow (7.5YR 6/6) dry;
weak and moderate very fine and fine subangular blocky structure; friable,
slightly sticky, slightly plastic; few fine flakes of mica; gradual smooth
boundary. 82P4224

Bw1—25 to 45 cm; strong brown (7.5YR 5/6) and yellowish red (SYR 5/8) clay,
reddish yellow (7.5YR 6/6) dry; weak very fine and fine subangular blocky
structure; friable, slightly sticky, slightly plastic; few pressure faces; few fine
dark nodules; few reddish brown coatings in root channels; gradual smooth
boundary. 82P4225

Bw2—45 to 65 cm; yellowish red (5YR 5/6) clay, reddish yellow (5YR 6/6) and
(7.5YR 6/6) dry; weak very fine and fine subangular blocky structure; friable,
slightly sticky, slightly plastic; few clay films; few fine dark nodules; few
coatings in root channels; gradual smooth boundary. 82P4226

Bw3—65 to 90 cm; yellowish red (SYR 5/6) clay, reddish yellow (7.5YR 6/6) dry;
weak and moderate very fine and fine subangular blocky structure; friable,
slightly sticky, slightly plastic; few clay films; few fine dark nodules; few
coatings in root channels; gradual smooth boundary. 82P4227

Bw4—90 to 120 cm; yellowish red (5YR 5/6 and 6/6) clay, reddish yellow (7.5YR
6/6) dry; moderate fine subangular blocky structure parting to very fine
angular blocky parting to granular; friable, slightly sticky, slightly plastic; few
discontinuous faint clay films; common fine dark nodules. 82P4228

¢ This soil is thought to have an ustic moisture regime as described in the field.
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Guerrero: S88PR-071-002
Primary Characterization Data
Isabela Municipio, Puerto Rico
Sampled as: Guerrero; loamy, mixed, isohyperthermic Arenic Paleudalfs
SSL—Project: 88P 72, (CP88PR111) Puerto Rico 1988
—Pedon: 88P 372, Samples 88P 1902—-1908
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
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
88P1902S 0- 21 Al 1.0 6.2 92.8 2.2 4.0 9.6 42.1 37.4 3.7 -- TR 1 -- 83 1
88P1903S 21- 63 A2 0.1 7.5 92.4 3.6 3.9 8.8 42.6 37.7 3.3 -- == -- -- 84 --
88P1904S 63- 83 A3 3.1 5.9 91.0 3.0 2.9 8.3 42.6 36.5 3.6 -- TR TR -- 83 --
88P1905S 83-108 Btl 21.9 6.5 71.6 17.2 3.1 3.4 7.8 33.1 27.2 3.2 0.3 3 1 -- 65 4
88P1906S 108-128 Bt2 35.4 4.8 59.8 29.1 3.0 1.8 4.8 26.5 27.1 1.4 -- == -- -- 55 --
88P1907S 128-148 Bt3 34.5 3.5 62.0 28.2 1.3 2.2 4.1 27.9 28.7 1.3 -- TR -- -- 58 --
88P1908S 148-180 Bt4 34.7 2.7 62.6 27.6 0.7 2.0 3.8 29.0 28.5 1.3 -- == -- -- 59 --
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Al1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 21 0.20 0.3 TR 0.1 1.20 1.20 1.48 27.0 1.2
21- 63 0.04 0.3 TR 0.1 1.48 20.0 0.9
63- 83 0.01 0.4 TR 0.1 0.29 0.45 1.4
83-108 0.12 1 1.7 0.2 0.1 0.24 0.36 24 15 1.82 1.87 0.009 10.6 7.8 0.05
108-128 0.09 1 2.4 0.2 -- 0.22 0.36 1.77 1.87 0.018 15.2 12.8 0.04
128-148 0.08 1 2.4 0.2 -- 0.22 0.33 1.87 1.93 0.011 12.5 11.4 0.02
148-180 0.10 1 2.3 0.2 -- 0.22 0.31 1.76 1.84 0.015 14.4 10.8 0.06
(- NH40OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND. (- - - -PH - - -)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC + AL OAC <2MM /CM /CM IN .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9 ©5A3a 5A8b 5A3Db 5G1 5C3 5C1 6Elg B8E1l 81 8Clg 8Clf 8C1f
<- - - - - - - - - - - -MEQ /100G - - - - - = = - = - -> <= - - - -PCT - - - -> 1:2 1:1
0- 21 0.6 0.2 TR TR 0.8 1.0 1.8 1.2 44 67 5.1 5.6
21- 63 0.3 0.1 -- -- 0.4 0.4 0.8 0.7 50 57 5.0 5.8
63- 83 0.4 0.2 -- -- 0.6 0.8 1.4 0.9 43 67 4.9 5.7
83-108 3.2 1.3 0.1 0.1 4.7 2.2 6.9 5.2 68 90 4.2 4.9 5.6
108-128 5.2 2.0 0.1 TR 7.3 2.4 9.7 7.7 75 95 4.4 5.4 6.0
128-148 5.3 1.8 0.1 0.1 7.3 2.1 9.4 7.5 78 97 4.9 5.4 6.1
148-180 5.4 1.7 0.1 0.1 7.3 1.8 9.1 7.6 80 96 4.9 5.4 6.1
< - - - - - - - - - - - - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si0O2 AL203 Fe203 MgO Ca0O K20 Na20 < > RETN PRETA
< - - - - - T7A21 - - - - - ->< - 7TA6 - >< - TA4b - >< - - - - - - - - - 7C3 - - - - - - - - ->< > 7D2 TION
NUMBER <- - >< - - - - peak size - - - - -»>< - - - Percent - - - ->< - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
88P1905 TCLY KK 5 GE 2 MI 2 HE 1 24.0 9.7 1.0
88P1906 TCLY KK 4 GE 2 MI 1 25.0 9.3 0.9
< - - - - - - - - - - - - - - - - - - - - SAND - SILT MINERALOGY (2.0-0.002mm) - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - ->< - - - THERMAL - - - ->< - - - - - - - OPTICAL - - - - - - - - >< >INTER
SAMPLE ION < >< - DTA - -»>< - TGA - ->TOT RE< - - - - - GRAIN COUNT - - - - - ->< >PRETA
< - - - - 7A2i - - - - >< - 7A3b - »>< - 7A4b - >< - - - - - - - - 7Bla - - - - - - - - ->< > TION
NUMBER < - -»>< - - - Peak Size - - -»>< - - - Percent - - - -»>< - - - - - - - - Percent - - - - - - - ->< - - - - - - - ->< - >
88P1903 FS 99 QZ98 FK 1 OP 1 ZRtr OTtr
88P1906 FS 98 QZ98 FK 1 OPtr OTtr
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm FS Fine Sand, 0.1-0.25mm
MINERAL INTERPRETATION:
QZ quartz FK potas feldsp OP opaques ZR zircon OT other KK kaolinite
GE goethite MI mica HE hematite
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks
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Narrative Pedon Description

Pedon: Guerrero?

NSSL pedon number: 88P0372

Pedon ID: S88PR-071-002

Field classification: Loamy, mixed, isohyperthermic Arenic Paleudalfs

Series classification: Fine, kaolinitic, isohyperthermic Arenic Paleudalfs

Revised classification as of April 01, 2001: Fine-loamy, siliceous, subactive,
isohyperthermic Arenic Paleudalfs

Location: Isabela Municipio, Puerto Rico; 4.5 km west of Isabela, 800 m north of
Highway 459

Latitude: 18°30°32" north

Longitude: 67°04°05" west

Elevation: 60 meters

Physiography: Coastal plains

Geomorphic position: On middle third of component

Slope: 1 percent plane with a north aspect

Average annual precipitation: 1,250 mm; udic moisture regime

Drainage, runoff, and permeability: Somewhat excessively drained, no runoff, and
moderate permeability

Vegetation: Unspecified grasses in pastureland and native pasture

Erosion: Slight

Particle-size control section: 83 to 133 cm

Parent material: Sandy eolian deposits over loamy alluvium

Diagnostic features: Ochric epipedon at 0 to 83 cm; argillic horizon at 83 to 200
cm

Described and sampled by: D. Williams and G. Acevedo during February 1988

A1—0 to 21 cm; brown to dark brown (10YR 4/3) sand, brown (10YR 5/3) dry;
single grain; loose, very friable, nonsticky, nonplastic; common fine roots
throughout; gradual smooth boundary. 8§P1902

A2—21 to 63 cm; brown to dark brown (10YR 4/3) sand, brown (10YR 5/3) dry;
single grain; loose, very friable, nonsticky, nonplastic; common fine roots
throughout; gradual smooth boundary. 88P1903

A3—63 to 83 cm; brown to dark brown (7.5YR 4/4) sand, brown (7.5YR 5/4) dry;
single grain; loose, very friable, nonsticky, nonplastic; common fine roots
throughout; clear smooth boundary. 88P1904

Bt1—S83 to 108 cm; strong brown (7.5YR 4/6) sandy clay loam; weak coarse
prismatic structure parting to weak medium subangular blocky; hard, friable,
slightly sticky, slightly plastic; few fine and few medium roots throughout; few
fine tubular pores; common discontinuous distinct clay films on vertical faces
of peds; common fine platelike soft masses of iron-manganese and few fine
rounded iron concretions; clear smooth boundary. 88P1905

7 This soil is now thought to have an ustic moisture regime.
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Bt2—108 to 128 cm; strong brown (7.5YR 5/8) sandy clay loam; common fine
distinct and few medium distinct redoximorphic features; moderate coarse
prismatic structure parting to weak medium subangular blocky; friable,
slightly sticky, slightly plastic; few fine and few medium roots throughout; few
fine tubular pores; common discontinuous distinct clay films on vertical faces
of peds; gradual smooth boundary. 88P1906

Bt3—128 to 148 cm; strong brown (7.5YR 5/8) sandy clay loam; common medium
distinct redoximorphic features; moderate coarse prismatic structure parting to
weak medium subangular blocky; friable, slightly sticky, slightly plastic; few
fine roots throughout; few fine tubular pores; common discontinuous distinct
clay films on vertical faces of peds; slightly acid; clear smooth boundary.
88P1907

Bt4—148 to 200 cm; strong brown (7.5YR 5/8) sandy clay loam; common medium
distinct and few fine distinct redoximorphic features; moderate coarse
prismatic structure parting to weak medium subangular blocky; friable,
slightly sticky, slightly plastic; few fine roots throughout; few fine tubular
pores; common discontinuous distinct clay films on vertical faces of peds;
slightly acid. 88P1908
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Bejucos: S89PR-071-001
Primary Characterization Data
Isabela Municipio, Puerto Rico
Sampled as: Bejucos; fine, mixed, isohyperthermic Typic Kanhapludults
SSL—Project: 89P 83, (CP89PR115) Caribbean Area
—Pedon: 89P 399, Samples 89P 2220-2229
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 =-.10 ~-.25 -.50 -1 -2 -5 -20 -75 75 WHOLE
<- - - - - - - - - - - - PCT OF <2MM (3Aa1) - - - - - - - - - - - -> <- PCT OF <75MM(3B1)-> SOIL
89P2220S 0- 13 Ap 6.9 9.9 83.2 3.7 5.3 4.6 9.3 27.2 44.0 2.7 --  -- -- -- 74 --
89P2221S 13- 27 A 10.9 9.2 79.9 6.1 4.9 4.3 8.6 24.1 43.0 4.1 0.1 TR -- -- 71 --
89P2222S 27- 40 Bol 30.8 8.8 60.4 22.7 4.5 4.3 7.4 17.2 32.3 2.9 0.6 TR -- -- 53 TR
89P2223S 40- 72 Bo2 36.2 8.6 55.2 29.7 4.9 3.7 6.1 15.4 29.4 3.2 1.1 1 TR -- 50 1
89P2224S 72- 95 Boc 27.2 8.7 64.1 21.1 4.9 3.8 5.2 18.6 35.2 3.9 1.2 5 29 3 74 37
89P22255 95-107 Bo 40.7 8.3 51.0 32.2 4.9 3.4 4.8 13.8 28.9 2.9 0.6 2 TR -- 47 2
89P2226S 107-147 2Bol 31.6 9.5 58.9 24.0 5.7 3.8 6.0 15.0 34.4 3.2 0.3 -- -- -- 53 --
89P2227S 147-196 2Bo2 33.6 8.6 57.8 23.9 5.3 3.3 5.3 15.1 33.4 3.5 0.5 -- -- -- 52 --
89P2228S 196-225 2Bo3 46.5 9.1 44.4 33.0 6.1 3.0 4.7 10.7 25.2 2.8 1.0 -- -- -- 40 --
89P2229S 72- 95 MNO2 38.3 6.8 54.9 28.1 2.8 4.0 6.6 15.4 26.7 4.5 1.7 7 22 2 64 31
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Al1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 13 0.81 0.060 1.4 0.2 TR 0.52 0.57 1.38 1.43 0.012 9.3 3.9 0.07
13- 27 0.34 0.044 1.8 0.2 0.1 0.28 0.42 1.67 1.71 0.008 7.8 4.6 0.05
27- 40 0.35 0.060 3.8 0.5 0.1 0.17 0.38 1.72 1.78 0.011 15.2 11.8 0.06
40- 72 0.25 0.060 3.9 0.5 0.2 0.17 0.36 1.71 1.76 0.010 16.8 13.2 0.06
72- 95 0.17 3.7 0.4 0.2 0.21 0.39 1.61 1.68 0.011 17.2 10.6 0.08
95-107 0.18 4.8 0.4 0.1 0.19 0.36 1.61 1.72 0.022 20.3 14.5 0.09
107-147 0.08 4.9 0.5 0.1 0.22 0.35 1.71 1.84 0.009 17.2 11.1 0.10
147-196 0.03 4.6 0.5 0.1 0.19 0.34 1.87 1.92 0.009 14.7 11.4 0.06
196-225 0.07 0.6 0.5 TR 0.19 0.33 1.68 1.81 0.025 19.3 15.2 0.07
72- 95 0.26 5.5 0.6 0.3 0.19 0.37 14.3
(- NH40OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND. (- - - -PH - - -)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC + AL OAC <2MM /CM /CM IN .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9b 5A3a 5A8b 5A3b 5G1 5C3 5C1 6Elg 8El 8L 8Clg 8Clf 8Clf
<- - - - - - - - - - - -MEQ /100G - - - - - = = - = - -> <= - - - -PCT - - - -> 1:2 1:1
0- 13 0.2 0.2 0.1 0.1 0.6 5.0 1.0 5.6 3.6 1.6 63 11 17 3.5 3.7 4.0
13- 27 0.3 0.1 -- TR 0.4 4.7 0.8 5.1 3.1 1.2 67 8 13 3.8 4.0 4.3
27- 40 0.9 0.3 -- 0.1 1.3 7.6 1.4 8.9 5.3 2.7 52 15 25 3.7 3.9 4.3
40- 72 2.4 0.5 -- 0.1 3.0 7.2 1.2 10.2 6.1 4.2 29 29 49 3.7 4.0 4.5
72- 95 3.1 0.6 -- 0.1 3.8 5.3 TR 9.1 5.8 42 66 4.3 4.6 4.9
95-107 5.5 0.9 -- 0.1 6.5 4.9 TR 11.4 7.9 57 82 4.7 5.0 5.4
107-147 4.9 1.0 -- 0.1 6.0 4.4 10.4 6.9 58 87 5.3 5.5 5.9
147-196 4.2 1.6 TR 0.1 5.9 3.3 9.2 6.5 64 91 5.4 5.6 6.0
196-225 5.2 3.0 0.1 0.1 8.4 4.0 12.4 8.9 68 94 5.4 5.6 6.1
72- 95 4.1 0.7 TR 0.1 4.9 8.2 0.1 13.1 7.1 5.0 2 37 69 4.7 5.0 5.4
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ACID OXALATE EXTRACTION PHOSPHOUS KCL TOTAL (- -WATER CONTENT- -) (- - - - WATER DISPERSIBLE - - - -) MIN AGGRT
OPT FE SI AL CIT- MN C 0.06 1- 2- 15 <- - PIPETTE - - >< - HYDROMETER - > SOIL STABL
DEN RET ACID BAR BAR BAR BAR CLAY SILT SAND CLAY SILT SAND CONT <5mm
SAMPLE HZ 8J 6C9%a 6V2 6Gl2 6S4 6S5 6D3 6A2d 4Blc 4Bla 4Bla 4B2b <- - - 3Alc - - -»><- - - SML - - -> 8F1 4G1
NO. NO <- PCT of<2mm->-PPM ->----------PERCENT of <2mm- - - - - - - ><20mm><PCT>
89P2220 1 0.01 0.07 0.02 0.04 7.9 5.2 25
89pP2221 2 0.02 0.10 0.02 0.06 10.5 5.9 37
89pP2222 3 0.01 0.15 0.02 0.10 17.3 13.5
89P2223 4 0.02 0.14 0.03 0.09 10.3 15.3
89pP2224 5 0.01 0.39 0.04 0.09 9.2 15.6
89P2225 6 0.03 0.19 0.03 ©0.08 3.1 16.7
89P2226 7 0.02 0.14 0.04 0.05 16.8
89pP2227 8 0.02 0.14 0.03 0.06 13.6
89pP2228 9 0.01 0.14 0.05 0.06 17.9
89P2229 10 0.02 0.91 0.04 0.14 8.0 16.4




Soil Survey Investigations Report No. 49

Narrative Pedon Description

Pedon: Bejucos®

NSSL pedon number: 89P0399

Pedon ID: S§89PR-071-001

Field classification: Fine, mixed, isohyperthermic Typic Kandhapludalfs

Revised classification as of April 01, 2001: Fine-loamy, kaolinitic, isohyperthermic
Inceptic Hapludox

Location: Isabela Municipio, Puerto Rico; Mayagiiez Soil Survey sheet 5; 2.1 km
north on Highway 112 from junction with Highway 2 and 81 meters east of road

USGS 7.5-minute quadrangle: Moca

Latitude: 18°29°18" north

Longitude: 67°01°42" west

Elevation: 90 meters

Physiography: Coastal plains

Geomorphic position: Shoulder interfluve; on upper third of component

Slope: 2 percent with a northeast aspect

Major Land Resource Area: 270—Humid Mountains and Valleys

Drainage, runoff, and permeability: Moderately well drained, slow runoff, and
slow permeability

Vegetation: A thick stand of pangolagrass in pastureland and native pasture

Erosion: Slight

Particle-size control section: 28 to 76 cm

Parent material: Residuum from limestone-arenaceous material; parent material
limestone is Quebradillas (Camuy) limestone.

Weather station number: 4702

Diagnostic features: Ochric epipedon at 0 to 28 cm; argillic horizon at 28 to 224
cm

Geographically associated soils: Coto, Jobos, and San German

Described and sampled by: D. Williams and C.L. Santiago during February 1989

Ap—0 to 13 cm; dark yellowish brown (10YR 4/4) coarse sandy loam, yellowish
brown (10YR 5/4) dry; weak fine subangular blocky structure parting to weak
fine granular; very friable, nonsticky, nonplastic; many fine roots throughout;
clear smooth boundary. 89P2220

A—13 to 27 cm; dark yellowish brown (10YR 4/4) coarse sandy loam, yellowish
brown (10YR 5/4) dry; weak fine subangular blocky structure parting to weak
fine granular; very friable, nonsticky, nonplastic; common fine roots
throughout; clear smooth boundary. 89P2221

Bo1—27 to 40 cm; yellowish brown (10YR 5/6) sandy clay loam; weak medium
subangular blocky structure; friable, slightly sticky, slightly plastic; common
fine roots throughout; few fine tubular pores; few fine threads that are soft
masses of iron-manganese; clear wavy boundary. 89P2222

8 This soil is now thought to have an ustic moisture regime.
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B02—40 to 72 cm; yellowish brown (10YR 5/6) sandy clay; weak medium

subangular blocky structure; firm, sticky, plastic; common fine roots
throughout; few fine and medium tubular pores; many fine and medium
platelike soft masses of iron-manganese and common fine threads that are soft
masses of iron-manganese; clear wavy boundary. 89P2223

Boc—72 to 95 cm; yellowish brown (10YR 5/6) sandy clay; weak medium and

coarse subangular blocky structure; firm, sticky, plastic; few fine roots
throughout; few fine and medium tubular pores; many fine and medium
irregular and few coarse irregular iron-manganese concretions; clear smooth
boundary. 89P2224

Bo—95 to 107 cm; yellowish brown (10YR 5/6) clay; few fine distinct

redoximorphic features, including brittle red features; weak medium and
coarse subangular blocky structure; firm, sticky, plastic; few fine roots
throughout; few fine and medium and few coarse tubular pores; very few
patchy faint coatings on faces of peds and in pores; common fine and medium
platelike soft masses of iron-manganese and few coarse irregular iron-
manganese concretions; gradual smooth boundary. 89P2225

2B0o1—107 to 147 cm; yellowish brown (10YR 5/6) sandy clay loam; common

medium distinct redoximorphic features, including brittle red features; very
firm, slightly sticky, slightly plastic; few fine roots throughout; few fine and
medium and few coarse tubular pores; very few patchy faint coatings on faces
of peds and in pores; gray material is sandy clay, and brownish material is
sandy clay loam; few large root channels filled with material from above;
gradual smooth boundary. 89P2226

2B02—147 to 196 cm; yellowish brown (10YR 5/6) sandy clay loam; common

medium distinct redoximorphic features; very firm, slightly sticky, slightly
plastic; few fine roots throughout; few fine and medium tubular pores; very
few patchy faint coatings on faces of peds and in pores; gray material is sandy
clay, and brownish material is sandy clay loam. 89P2227

2B03—196 to 225 cm; yellowish brown (10YR 5/6) sandy clay loam; few medium

distinct redoximorphic features; very firm, slightly sticky, slightly plastic; few
discontinuous faint coatings on faces of peds and in pores; gray material is
sandy clay, and brownish material is sandy clay loam. 89P2228
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Maleza: S89PR-071-002
Primary Characterization Data
Isabela Municipio, Puerto Rico
Sampled as: Maleza; clayey, oxidic, isohyperthermic Rhodic Kanhapludult
SSL—Project: 89P 83, (CP89PR115) Caribbean Area
—Pedon: 89P 400, Samples 89P 22302237
—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- -) (- -SILT- -) (- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
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
89P2230S 0- 24 A 2.0 3.4 94.6 2.0 1.6 1.8 9.9 56.8 26.1 1.8 -- == -- -- 85 --
89P2231S 24- 38 Bwl 3.2 4.6 92.2 3.2 2.4 2.2 8.8 55.5 26.3 1.6 -— == -- -- 83 --
89P2232S 38- 64 Bw2 14.9 5.0 80.1 14.1 2.8 2.2 7.8 49.0 21.8 1.5 -- -- -- -- 72 --
89P2233S 64- 83 Btl 20.5 8.1 71.4 18.5 2.4 5.7 5.0 45.5 19.5 1.4 -- -- -- -- 66 --
89P2234S 83-104 Bt2 36.4 4.9 58.7 32.4 3.2 1.7 6.9 34.0 16.7 1.1 -- -- -- -- 52 --
89P2235S 104-163 Bt3 30.2 5.3 64.5 27.0 2.8 2.5 9.0 36.2 18.2 1.1 -- -- -- -- 55 --
89P2236S 163-237 Bt4 25.6 5.5 68.9 23.3 3.2 2.3 7.9 41.3 18.1 1.6 -- -- -- -- 61 --
89P2237S 145-150 Bt3 30.3 5.9 63.8 26.2 2.8 3.2 7.9 38.9 16.0 1.0 -- -- -- -- 56 --
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Al1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 24 0.32 0.026 0.6 TR TR 0.75 0.80 1.62 1.64 0.004 11.0 1.6 0.15
24- 38 0.09 0.013 0.8 TR TR 0.34 0.53 1.68 1.77 0.018 7.6 1.7 0.10
38- 64 0.13 0.024 2.0 0.1 0.1 0.16 0.36 1.58 1.62 0.008 8.5 5.4 0.05
64- 83 0.18 0.037 2.3 0.2 0.1 0.15 0.34 1.69 1.71 0.004 9.4 7.0 0.04
83-104 0.21 3.5 0.3 TR 0.13 0.33 1.75 1.79 0.008 16.4 12.1 0.08
104-163 0.12 3.0 0.2 TR 0.13 0.32 1.59 1.63 0.008 12.4 9.6 0.04
163-237 0.09 2.6 0.2 TR 0.13 0.32 1.63 1.65 0.004 10.8 8.3 0.04
145-150 0.31 9.3
(- NH40OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND. (- - - -PH - - -)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC + AL OAC <2MM /CM /CM IN .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9b ©5A3a 5A8b 5A3Db 5G1 5C3 5C1 6Elg B8E1l 81 8Clg 8Clf 8C1f
<- - - - - - - - - - - -MEQ /100G - - - - - = = - = - -> <= - - - -PCT - - - -> 1:2 1:1
0- 24 0.1 0.1 TR 0.1 0.3 1.3 0.3 1.6 1.5 0.6 50 19 20 1.30 3.9 4.1 4.5
24- 38 -- TR TR 0.1 0.1 1.6 0.1 1.7 1.1 0.2 50 6 9 0.70 4.0 4.3 4.7
38- 64 0.1 0.1 TR 0.1 0.3 3.1 0.4 3.4 2.4 0.7 57 9 12 1.10 3.7 4.0 4.3
64- 83 0.6 0.4 TR 0.1 1.1 3.6 0.5 4.7 3.0 1.6 31 23 37 1.20 3.9 4.1 4.7
83-104 2.1 1.3 0.1 0.2 3.7 3.7 0.4 7.4 4.9 4.1 10 50 76 1.20 4.5 4.8 5.4
104-163 2.0 1.1 0.1 0.1 3.3 2.9 6.2 3.9 53 85 1.00 5.0 5.2 5.5
163-237 1.6 0.2 0.2 0.6 2.6 3.3 5.9 3.2 44 81 1.10 4.6 4.8 5.2
145-150 -- 5.1 5.5
< - - ------ - - - - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - - - - -»>< - - - THERMAL - - - ->< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si0O2 AL203 Fe203 MgO CaO K20 Na20 < > RETN PRETA
< - - - - - 7A2i - - - - - ->< - TA6 - >< - TB4b - >< - - - - - - - - - 7C3 - - - - - - - - ->< > 7D2 TION
NUMBER <- - »>< - - - - peak size - - - - ->< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - ->< - -><mg/g>< - >
89P2232 TCLY KK 4 GE 2 HE 2 MI 1 22.0 13.0 0.8
89P2233 TCLY KK 4 GE 2 HE 2 MI 1 23.0 12.4 0.8
89P2235 TCLY KK 5 GE 2 HE 2 MI 1 29.0 11.2 0.7
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm
MINERAL INTERPRETATION:
KK kaolinite GE goethite HE hematite MI mica
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks
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ACID OXALATE EXTRACTION PHOSPHOUS KCL TOTAL (- -WATER CONTENT- -) (- - - - WATER DISPERSIBLE - - - -) MIN AGGRT
OPT FE SI AL CIT- MN C 0.06 1- 2- 15 <- - PIPETTE - - >< - HYDROMETER - > SOIL STABL
DEN RET ACID BAR BAR BAR BAR CLAY SILT SAND CLAY SILT SAND CONT <5mm
SAMPLE HZ 8J 6C9%a 6V2 6Gl2 6S4 6S5 6D3 6A2d 4Blc 4Bla 4Bla 4B2b <- - - 3Alc - - -»><- - - SML - - -> 8F1 4G1
NO. NO <- PCT of<2mm->-PPM ->----------PERCENT of <2mm- - - - - - - ><20mm><PCT>
89P2230 1 0.06 0.02 0.02 TR 3.8 2.2
89pP2231 2 0.01 0.02 0.01 o0.02 6.6 2.1
89P2232 3 0.01 0.05 0.01 0.04 12.6 6.2
89P2233 4 0.01 0.07 0.03 0.05 10.6 8.1
89P2234 5 0.02 0.08 0.03 0.06 0.9 13.1
89pP2235 6 0.01 0.04 0.03 0.03 10.5
89P2236 7 0.03 0.04 0.03 0.04 9.2
89pP2237 8 0.03 0.05 0.03 0.04 -




Soil Survey Investigations Report No. 49

Narrative Pedon Description

Pedon: Maleza?

NSSL pedon number: 89P0400

Pedon ID: S89PR-071-002

Field classification: Clayey, oxidic, isohyperthermic Rhodic Kandiudults

Revised classification as of April 01, 2001: Fine-loamy, kaolinitic, isohyperthermic
Rhodic Kandiudalfs

Location: Isabela Municipio, Puerto Rico; Mayagiiez Soil Survey sheet 2; 2.25 km
west on Highway 459 from junction with Highway 112 and 0.5 km north on
unimproved road

USGS 7.5-minute quadrangle: Isabela

Latitude: 18°30°25" north

Longitude: 67°02°44" west

Elevation: 65 meters

Physiography: Coastal plains

Geomorphic position: Shoulder interfluve; on upper third of component

Slope: 4 percent with a northeast aspect

Major Land Resource Area: 270—Humid Mountains and Valleys

Drainage, runoff, and permeability: Well drained, slow runoff, and moderate
permeability

Vegetation: Guineagrass and coconut palms in pastureland

Erosion: Slight

Particle-size control section: 64 to 114 cm

Parent material: Residuum from limestone-arenaceous material; parent material
limestone is Quebradillas (Camuy) limestone.

Weather station number: 4702

Geographically associated soils: Jobos, Rio Lajas, and San German

Diagnostic features: Ochric epipedon at 0 to 38 cm; oxic horizon at 84 to 236 cm;
lithic contact at 371 cm

Described and sampled by: D. Williams and C.L. Santiago during February 1989

Notes: Field morphology indicates the top of the argillic horizon is at a depth of 64
cm.

A—20 to 24 cm; yellowish red (5YR 4/6) loamy sand; weak fine subangular blocky
structure parting to single grain; loose, nonsticky, nonplastic; few fine,
medium, and coarse roots throughout; moderately acid; clear wavy boundary.
89P2230

Bw1—24 to 38 cm; dark red (2.5YR 3/6) sandy loam; weak fine subangular blocky
structure parting to weak medium subangular blocky; loose, nonsticky,
nonplastic; few fine, medium, and coarse roots throughout; moderately acid;
clear smooth boundary. 89P2231

Bw2—38 to 64 cm; dark red (2.5YR 3/6) sandy loam; weak medium subangular
blocky structure parting to weak fine subangular blocky; friable, slightly

° This soil is now thought to have an ustic moisture regime.
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sticky, slightly plastic; few medium and coarse roots throughout; few fine and
medium tubular pores; few fine threads that are soft masses of iron-
manganese; clear smooth boundary. 89P2232

Bt1—64 to 83 cm; dark red (2.5YR 3/6) sandy clay loam; weak medium
subangular blocky structure parting to weak coarse subangular blocky; friable,
sticky, plastic; few fine and medium roots throughout; few fine and medium
tubular pores; common fine rounded soft masses of iron-manganese; large
roots concentrated at the base of the Bt1 horizon; clear smooth boundary.
89P2233

Bt2—S83 to 104 c¢m; dark red (2.5YR 3/6) clay; few fine and medium distinct
redoximorphic features; weak medium subangular blocky structure parting to
weak coarse subangular blocky; friable, sticky, plastic; few fine and medium
roots throughout; few fine and medium tubular pores; very few discontinuous
faint coatings on faces of peds; few fine threads that are soft masses of iron-
manganese and few fine platelike soft masses of iron-manganese; clear smooth
boundary. 89P2234

Bt3—104 to 163 cm; dark red (2.5YR 3/6) sandy clay; weak coarse subangular
blocky structure parting to weak medium subangular blocky; friable, sticky,
plastic; few fine and medium roots throughout; few fine and medium tubular
pores; gradual boundary. 89P2235

Bt4—163 to 237 cm; red (2.5YR 5/6) sandy clay loam; weak coarse subangular
blocky structure parting to weak medium subangular blocky; friable, sticky,
plastic; few fine and medium roots throughout; few fine and medium tubular
pores. 89P2236

R—237 to 371 cm; neutral at contact with limestone.

USDA—NRCS



Soil Survey Investigations Report No. 49 63

Juana Diaz Municipio
San Anton: S86PR-113-001

Primary Characterization Data
Juana Diaz Municipio, Puerto Rico
Sampled as: San Anton; fine-loamy, mixed, isohyperthermic Cumulic Haplustolls
SSL—Project: 86P 44, (RP86PR075) Caribbean
—Pedon: 86P0299, Samples 86P 17621769
—General methods: 1B1A, 2A1, 2B

< - - - - - - - - - - - - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DSC - -»>< - TGA - -> Si0O2 AL203 Fe203 MgO Ca0o K20 Na20 < > RETN PRETA
< - - - - - T7A21 - - - - - ->< - 7TA6 - >< - TA4b - >< - - - - - - - - - 7C3 - - - - - - - - ->< > 7D2 TION
NUMBER <- - >< - - - - peak size - - - - -»>< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
86P1764 TCLY MT 3 KK 2 MI 2 VM1 KK 5 8.4 1.2
86P1765 TCLY MT 2 KK 2 VM 1 MI 1 KK 5 GItr 9.2 1.3
86P1769 TCLY MT 3 KK 2 MI 1 VM1 ---- 8.7 1.0
< - - - - - - - - - - - - - - - - - - - - SAND - SILT MINERALOGY (2.0-0.002mm) - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - ->< - - - THERMAL - - - ->< - - - - - - - OPTICAL - - - - - - - - >< >INTER
SAMPLE ION < >< - DTA - -»>< - TGA - ->TOT RE< - - - - - GRAIN COUNT - - - - - ->< >PRETA
< - - - - 7A2i - - - - >< - 7A3b - »>< - 7A4b - >< - - - - - - - - 7Bla - - - - - - - - ->< > TION
NUMBER < - -»>< - - - Peak Size - - -»>< - - - Percent - - - -»>< - - - - - - - - Percent - - - - - - - ->< - - - - - - - ->< - >
86P1764 FS 15 AR57 FP12 FK12 QZ10 OP 5 HN 2
86P1764 FS EP 1 OW 1 RAtr
86P1764 VFS 25 AR35 (QZ21 FPl6 FKl12 OP 4 HN 4
86P1764 VFS BT 4 EP 2 OW 2 GNtr CAtr
86P1765 VFS 14 AR37 FPle FK14 QZ13 HN 7 BT 6
86P1765 VFS OW 3 EP 2 OP 1 GS 1 CAtr ZRtr
86P1769 FS 15 AR62 QZ11 FK 9 FP 6 HN 3 BT 3
86P1769 FS RA 2 EP 2 OP 2
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm FS Fine Sand, 0.1-0.25mm VFS Very Fine Sand, 0.05-0.10mm
MINERAL INTERPRETATION:
MT montmorillon KK kaolinite MI mica VM vermici-mica AR wthr aggrega FP plag-feldspa
FK potas feldsp QZ quartz OP opagques HN hornblende EP epidote OW oth-weath mn
RA resist-aggre BT biotite GN garnet CA calcite GS glass ZR zircon

GI gibbsite
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks
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Narrative Pedon Description

Pedon: San Anton

NSSL pedon number: 86P0299

Pedon ID: S86PR-113-001

Field classification: Fine-loamy, mixed, isohyperthermic Cumulic Haplustolls

Revised classification as of April 01, 2001: Fine-loamy, mixed, superactive,
isohyperthermic Typic Haplustolls

Location: Juana Diaz Municipio, Puerto Rico; 1.9 km north on Highway 510 from
intersection with Highway 1 and 18 meters west of road

Latitude: 18°10°04" north

Longitude: 66°31°51" west

Elevation: 21 meters

Physiography: Flood plain on coastal plains

Slope: 1 percent with a plane north aspect

Average annual precipitation: 1,000 mm; ustic moisture regime

Major Land Resource Area: 273—Semiarid Coastal Plains

Average air temperature: Annual—26 °C; summer—28 °C; winter—24 °C

Average soil temperature: Annual—29 °C; summer—31 °C; winter—28 °C

Drainage, runoff, and permeability: Well drained, slow runoff, and moderate
permeability

Vegetation: Sugarcane in irrigated cropland

Erosion: Slight

Particle-size control section: 25 to 100 cm

Parent material: Alluvium from mixed-igneous and sedimentary material

Diagnostic features: Mollic epipedon at 0 to 65 cm; cambic horizon at 65 to 162
cm

Map unit: SA—San Anton clay loam

Described and sampled by: D. Williams, L.H. Rivera, J. Torres, G. Acevedo, and
W. Lynn during February 1986

Notes: Soil temperature was 25.5 °C at a depth of 51 cm and 25 °C at 150 cm.

Ap—~0 to 14 cm; very dark grayish brown (10YR 3/2) clay loam; weak coarse
subangular blocky structure; hard, firm, sticky, plastic; common fine and
common medium roots throughout; few fine discontinuous tubular pores;
neutral; clear smooth boundary. 86P1762

A—14 to 38 cm; very dark grayish brown (10YR 3/2) clay loam; weak coarse
prismatic structure parting to weak medium subangular blocky; hard, firm,
sticky, plastic; few fine roots throughout; few fine discontinuous tubular pores;
few old roots and root channels; neutral; clear wavy boundary. 86P1763

Bw1—38 to 65 cm; dark brown (10YR 3/3) clay loam; weak medium prismatic
structure parting to weak medium subangular blocky; hard, firm, sticky,
plastic; few fine and few medium roots throughout; common fine and few
medium discontinuous tubular pores; many continuous distinct organic
coatings on vertical and horizontal faces of peds; few wormcasts; few old root
channels with dark coatings; neutral; gradual wavy boundary. 86P1764
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Bw2—65 to 95 cm; dark yellowish brown (10YR 3/4) clay loam; weak medium
prismatic structure parting to weak medium subangular blocky; hard, friable,
sticky, plastic; few fine and few medium roots throughout; common fine
discontinuous tubular pores; many continuous distinct organic coatings on
vertical and horizontal faces of peds; few old roots and root channels; mildly
alkaline; gradual smooth boundary. 86P1765

Bw3—95 to 134 cm; dark yellowish brown (10YR 3/4) sandy clay loam; weak
medium prismatic structure; slightly hard, friable, sticky, plastic; few fine
roots throughout; common fine discontinuous tubular pores; common
continuous distinct clay films on vertical faces of peds; few old roots and root
channels; dark coatings on root channels; mildly alkaline; clear smooth
boundary. 86P1766

Bw4—134 to 162 cm; brown to dark brown (10YR 4/3) very fine sandy loam;
weak coarse prismatic structure; soft, very friable, slightly sticky, slightly
plastic; few fine roots throughout; common fine discontinuous tubular pores;
few continuous faint organic coatings on vertical faces of peds; few
wormcasts; few old roots and root channels; root channels coated with dark
material; slightly effervescent with dilute HCI; mildly alkaline; abrupt smooth
boundary. 86P1767

C1—162 to 185 cm; brown to dark brown (10YR 4/3) sandy loam; massive; soft,
very friable, slightly sticky, slightly plastic; few fine roots throughout; few fine
discontinuous tubular pores; few old root channels; few carbonate pipestems;
slightly effervescent with dilute HCl; moderately alkaline; abrupt smooth
boundary. 86P1768

C2—185 to 210 cm; brown to dark brown (10YR 4/3) very fine sandy loam,;
massive; soft, very friable, slightly sticky, slightly plastic; few fine
discontinuous tubular pores; few fine irregular carbonate nodules; few old root
channels; slightly effervescent with dilute HCI; moderately alkaline; abrupt
smooth boundary. 86P1769

C3—210 to 230 cm; sandy loam; massive.
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Juana Diaz: S89PR-075-001
Primary Characterization Data
Juana Diaz Municipio, Puerto Rico
Sampled as: Juana Diaz; fine-loamy, mixed, isohyperthermic Typic Ustropepts
SSL—Project: 89P 83, (CP89PR115) Caribbean Area
—Pedon: 89P 395, Samples 89P 2192-2199
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
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
89P2192S 0- 12 Al 27.6 22.6 49.8 17.7 12.1 10.5 21.7 26.1 1.0 0.4 0.6 1 1 1 30 3
89P2193S 12- 25 A2 30.0 25.0 45.0 19.7 13.3 11.7 20.4 23.1 0.9 0.2 0.4 1 1 -- 26 2
89P2194S 25- 66 Bwl 9.7 20.4 69.9 5.5 9.3 11.1 24.5 41.2 3.0 0.7 0.5 1 1 -- 46 2
89P2195S 66- 96 Bw2 8.8 23.0 68.2 4.6 11.3 11.7 24.5 34.2 3.4 2.8 3.3 7 6 5 54 18
89P2196S 96-139 2BC 8.4 20.2 71.4 3.8 10.5 9.7 25.5 41.8 2.3 0.8 1.0 3 3 5 52 11
89P2197S 139-177 2CB 6.7 18.2 75.1 2.5 8.8 9.4 23.3 48.4 2.6 0.5 0.3 2 3 -- 54 5
89P2198S 177-209 2Ck 5.0 14.8 180.2 2.5 7.1 7.7 23.2 52.7 3.0 0.8 0.5 1 1 -- 58 2
89P2199G 177-209 SEAM P
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Al1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 12 1.96 0.155 1.9 0.1 TR 1.20 0.43 1.11 1.33 0.062 28.4 11.8 0.18
12- 25 1.03 0.099 2.2 0.1 TR 1.13 0.56 1.33 1.67 0.078 26.2 16.7 0.13
25- 66 0.24 0.027 2.4 0.2 TR 3.31 1.33 1.38 1.51 0.030 22.2 12.9 0.13
66- 96 0.11 0.016 2.4 0.1 TR 3.59 1.49 1.44 1.54 0.020 21.3 13.1 0.10
96-139 0.04 0.007 2.0 0.1 TR 3.67 1.44 1.59 1.68 0.017 19.1 12.1 0.10
139-177 0.04 2.1 0.1 TR 4.48 1.75 1.63 1.69 0.012 16.9 11.7 0.08
177-209 0.04 1.6 0.1 TR 5.76 2.32 1.65 1.71 0.012 15.9 11.6 0.07
177-209
(- NH4OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND. (- - - -PH - - -)
CA MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC + AL OAC <2MM /CM /CM .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9b 5A3a 5A8b 5A3b 5G1 5C3 5C1 6Elg 8El 81 8C1f 8C1f
<- - - - - - - - - - - -MEQ /100G - - - - - = = - = - -> <= - - - -PCT - - - -> 1:2 1:1
0- 12 24.5 7.5 0.1 0.8 32.9 5.1 38.0 33.2 87 99 1.80 6.1 6.7
12- 25 25.0 7.3 0.2 0.4 32.9 5.7 38.6 34.0 85 97 1.00 5.9 6.7
25- 66 24.7 6.7 0.3 0.2 31.9 3.7 35.6 32.1 90 99 0.60 6.3 7.1
66- 96 23.8 6.1 0.7 0.2 30.8 3.9 34.7 31.6 89 97 0.40 6.4 7.2
96-139 25.7 4.8 0.9 0.1 31.5 2.5 34.0 30.8 93 100 0.40 6.2 7.2
139-177 28.6 4.0 0.7 0.1 33.4 4.3 37.7 30.0 89 100 -- 1.50 7.0 7.8
177-209 3.9 0.6 0.1 28.8 100 100 4 1.60 7.7 8.4
177-209 2.0 0.3 TR 100 52
< - - - - - - - - - - - - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION >< - DTA - ->< - TGA - -> Si0O2 AL203 Fe203 MgO CaO K20 Na20 < > RETN PRETA
< - - - - - T7A21 - - - - - ->< - 7TA6 - >< - TA4b - >< - - - - - - - - - 7C3 - - - - - - - - ->< > 7D2 TION
NUMBER <- - >< - - - - peak size - - - - -»>< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
89P2194 TCLY MT 3 VC 2 GE 2 KK 1 MI1 16.0 9.0 0.7
89P2194 TCLY HE 1
89P2195 TCLY MT 3 VC 2 GE 1 KK 1 MI1 10.0 .4 0.5
89P2197 TCLY MT 4 GE 2 MI 1 KK 1 11.0 10.2 0.5
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- - - - - - - - - - - - - - - - - SAND - SILT MINERALOGY (2.0-0.002mm) - - R
FRACT < - - - - X-RAY - - ->«< - - THERMAL - - - ->< - - - - - - - OPTICAL - - - - - - - >< >INTER
SAMPLE ION < >< DTA - ->< - TGA - ->TOT RE< - - - - - GRAIN COUNT - - - - - ->< >PRETA
< - - - 7A21 - - - >< 7A3b - >< - 7A4b - >< - - - - - - - - 7Bla - - - - - - - - ->< > TION
NUMBER - ->< - - Peak Size - - ->< - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - - - - - - - ->< - >
89P2194 FS 97 QI74 QZ19 OP 4 OT 1 FD 1 FPtr
89P2194 FS BTtr GNtr
89P2195 FS 98 QI73 QZ20 OP 4 BT 1 ZR 1 OT 1
89P2195 FS PRtr FKtr FPtr FDtr HNtr
89P2197 FS 94 QI64 QZ18 OPl12 FD 3 OT 2 BT 1
89P2197 FS PRtr ZRtr
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm FS Fine Sand, 0.1-0.25mm
MINERAL INTERPRETATION:
MT montmorillon VC verm-chlorit GE goethite KK kaolinite MI mica HE hematite
QI iron-coat gz QZ quartz OP opagques OT other FD feldspar FP plag-feldspa
BT biotite GN garnet ZR zircon PR pyroxene FK potas feldsp HN hornblende
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks
ACID OXALATE EXTRACTION PHOSPHOUS KCL TOTAL (- -WATER CONTENT- -) (- - - - WATER DISPERSIBLE - - - -) MIN AGGRT
OPT FE SI AL CIT- MN C 0.06 1- 2- 15 <- - PIPETTE - - >< - HYDROMETER - > SOIL STABL
DEN RET ACID BAR BAR BAR BAR CLAY SILT SAND CLAY SILT SAND CONT <5mm
SAMPLE HZ 8J 6C9a 6V2 6G1l2 6S4 6S5 6D3 6A2d 4Blc 4Bla 4Bla 4B2b <- - - 3Alc - - -»<- - - SML - - -> 8F1 4Gl
NO. NO <- PCT of<2mm->-PPM ->----------PERCENT of <2mm- - - - - - - ><20mm><PCT>
89pP2192 1 0.03 0.27 0.06 0.18 22.7
89pP2193 2 0.03 0.21 0.05 0.19 23.1
89pP2194 3 0.02 0.11 0.04 0.12 18.0
89pP2195 4 0.02 0.19 0.05 0.09 17.2
89P2196 5 0.01 0.08 0.04 0.06 16.1
89pP2197 6 0.01 0.07 0.04 0.05 15.3
89pP2198 7 0.01 0.05 0.02 0.05 15.6
89P2199 8
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Narrative Pedon Description

Pedon: Juana Diaz

NSSL pedon number: 89P0395

Pedon ID: S89PR-075-001

Field classification: Fine-loamy, mixed, isohyperthermic Typic Ustropepts

Revised classification as of April 01, 2001: Fine-loamy, mixed, superactive,
isohyperthermic Typic Haplustepts

Location: Juana Diaz Municipio, Puerto Rico; Ponce Soil Survey sheet 23; 1.6 km
east of Juana Diaz

USGS 7.5-minute quadrangle: Rio Descalabrado

Latitude: 18°03°04" north

Longitude: 66°28°59" west

Elevation: 88 meters

Physiography: On the middle third of a slope on coastal plains

Slope: 30 percent with a west aspect

Average annual precipitation: 840 mm; ustic moisture regime

Major Land Resource Area: 271—Semiarid Mountains and Valleys

Vegetation: Hurricanegrass and mesquite in pastureland

Average air temperature: Annual—26 °C; summer—28 °C; winter—24 °C

Drainage, runoff, and permeability: Well drained, moderate runoff, and moderately
slow permeability

Erosion: Slight

Particle-size control section: 25 to 102 cm

Parent material: Local colluvium from igneous-granite material over residuum
from sandstone material

Weather station number: 7292

Diagnostic features: Ochric epipedon at 0 to 25 ¢cm; cambic horizon at 25 to 97 cm

Geographically associated soils: Callabo, Fraternidad, and Paso Seco

Described and sampled by: D. Williams and C.L. Santiago during February 1989

Notes: Origin of second parent material is volcanic sandstone.

A1—0 to 12 cm; loam, brown (10YR 5/3) dry, dark brown (10YR 3/3) moist;
moderate fine subangular blocky structure parting to moderate medium
granular; hard, friable, slightly sticky, plastic; many fine roots throughout; few
fine tubular pores; clear smooth boundary. 89P2192

A2—12 to 25 cm; clay loam, dark yellowish brown (10YR 4/4) dry, yellowish
brown (10YR 5/4) moist; moderate medium subangular blocky structure
parting to weak fine subangular blocky; hard, friable, slightly sticky, plastic;
common fine roots throughout; few fine tubular pores; clear smooth boundary.
89P2193

Bw1—25 to 66 cm; loam, brownish yellow (10YR 6/6) dry, yellowish brown
(10YR 5/6) moist; weak coarse subangular blocky structure parting to weak
medium subangular blocky; hard, friable, slightly sticky, slightly plastic;
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common fine roots throughout; few fine tubular pores; 2 percent partially
weathered volcanic gravel; clear smooth boundary. 89P2194

Bw2—66 to 96 cm; sandy loam, light yellowish brown (10YR 6/4) dry, yellowish
brown (10YR 5/8) moist; weak medium subangular blocky structure parting to
weak fine subangular blocky; hard, friable, slightly sticky, slightly plastic; few
fine roots throughout; mildly alkaline; 8 percent gravel; clear smooth
boundary. 89P2195

2BC—96 to 139 cm; coarse sandy loam, very pale brown (10YR 7/3) dry, brown
(1I0YR 5/3) moist; common fine distinct redoximorphic features; extremely
hard, friable, nonsticky, nonplastic; few fine roots throughout; mildly alkaline;
2 percent gravel; 1 percent cobbles; horizontal bedding evident; clear smooth
boundary. 89P2196

2CB—139 to 177 cm; coarse sandy loam, very pale brown (10YR 7/3) dry, brown
(1I0YR 5/3) moist; few fine distinct redoximorphic features; extremely hard,
firm, nonsticky, nonplastic; few fine roots throughout; mildly alkaline; 1
percent gravel; 1 percent cobbles; horizontal bedding evident; abrupt wavy
boundary. 89P2197

Ck—177 to 209 cm; coarse sandy loam, very pale brown (10YR 7/3) dry, brown
(1I0YR 5/3) moist; few fine distinct redoximorphic features; extremely hard,
firm, nonsticky, nonplastic; moderately alkaline; 1 percent gravel; 1 percent
cobbles; horizontal bedding evident; thin coating of calcium carbonate on
vertical and horizontal fracture planes. 89P2198
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Santa Isabel: S81PR-079-001
Primary Characterization Data
Lajas Municipio, Puerto Rico
Sampled as: Santa Isabel; fine, montmorillonitic, isohyperthermic Udic Pellusterts
SSL—Project: 81P 75, (CP81PR160) Lajas Valley Soil Survey
—Pedon: 81P 318, Samples 81P 1635-1640
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -)(-COARSE FRACS (MM)-) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C ve - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- %OF
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
81P1635S 0- 25 Ap 53.3 35.3 11.4 24.9 10.4 6.0 3.0 1.0 0.8 0.6 TR TR -- 5 TR
81P1636S 25- 70 AC 58.6 34.2 7.2 24 .4 9.8 4.5 2.3 0.2 0.1 0.1 -- -- -- 3 --
81P1637S 70-100 C1l 54.4 38.8 6.8 27.4 11.4 4.9 1.8 0.1 TR TR TR -- -- 2 --
81P1638S 100-127 c2 50.0 37.1 12.9 27.2 9.9 8.2 3.9 0.2 0.2 0.4 TR -- -- 5 --
81P1639S 127-160 C3 48.9 38.5 12.6 26.8 11.7 6.4 3.7 1.1 0.8 0.6 1 TR -- 7 1
81P1640S 160-175 C4 54.3 29.3 16.4 18.1 11.3 8.0 4.7 1.0 1.4 1.3 TR TR -- 8 TR
ORGN TOTAL EXTR TOTAL (- - DITH-CIT - -) (RATIO/CLAY) (ATTERBERG) (- BULK DENSITY -) COLE (- - -WATER CONTENT - -) WRD
N P S EXTRACTABLE 15 - LIMITS - FIELD 1/3 OVEN WHOLE FIELD 1/10 1/3 15 WHOLE
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 6S3 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Ald 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM  PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 25 1.92 0.171 2.4 0.2 1.11 0.49 61 31 1.35 1.89 0.118 33.6 31.7 26.3 0.07
25- 70 1.43 0.132 2.0 0.2 1.12 0.47 1.19 1.88 0.165 43.5 40.9 27.5 0.16
70-100 1.17 2.0 0.2 1.27 0.51 71 40 1.28 1.92 0.145 39.2 36.6 27.7 0.11
100-127 0.89 2.0 0.2 1.27 0.54 1.27 1.91 0.146 40.3 37.4 27.2 0.13
127-160 1.48 2.5 0.2 1.21 0.58 1.27 1.76 0.114 40.5 37.3 28.3 0.11
160-175 0.70 3.5 0.3 0.88 0.49 1.28 1.81 0.122 40.3 37.0 26.6 0.13
(- NH40OAC EXTRACTABLE BASES -) ACID-TOTAL S-EXT TR C1 2WHOLE
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Narrative Pedon Description

Pedon: Santa Isabel

NSSL pedon number: 81P0318

Pedon ID: S81PR-079-001

Field classification: Fine, montmorillonitic, isohyperthermic Udic Pellusterts

Revised classification as of March 01, 2001: Fine, smectitic, isohyperthermic Typic
Haplusterts

Location: Lajas Municipio, Puerto Rico

Latitude: 18°01°59" north

Longitude: 67°04°26" west

Geomorphic setting: Plain in valley

Slope: 2 percent with an aspect of 180 degrees

Vegetation: Crop cover, sorghum, weeds

Drainage: Moderately well drained

Parent material: Residuum from volcanic rocks and limestone

Surface fragments: 1 percent

Particle-size control section: 25 to 100 cm

Described and sampled by: G. Acevedo and L.H. Rivera on January 20, 1981

Notes: Matrix colors are for moist ped exteriors.

Ap—-O0 to 25 cm; very dark brown (10YR 2/2) clay; weak fine granular structure;
friable, moderately sticky, moderately plastic; many fine roots; slightly acid;
clear wavy boundary. 81P1635

AC—25 to 70 cm; black (10YR 2/1) clay; massive parting to weak fine subangular
blocky; friable, moderately sticky, moderately plastic; common fine roots;
slickensides (pedogenic) on faces of peds; slightly acid; gradual wavy
boundary. 81P1636

C1—70 to 100 cm; very dark gray (10YR 3/1) clay; massive parting to weak fine
subangular blocky; firm, moderately sticky, moderately plastic; common fine
roots; slickensides (pedogenic) on faces of peds; neutral; gradual wavy
boundary. 81P1637

C2—100 to 127 cm; very dark gray (10YR 3/1) clay; massive parting to weak fine
subangular blocky; firm, moderately sticky, moderately plastic; few fine roots;
slickensides (pedogenic) on faces of peds; neutral; gradual wavy boundary.
81P1638

C3—127 to 160 cm; black (10YR 2/1) clay; massive parting to weak fine
subangular blocky; firm, moderately sticky, moderately plastic; few fine roots;
slickensides (pedogenic) on faces of peds; neutral; gradual wavy boundary.
81P1639

C4—160 to 175 cm; very dark gray (10YR 3/1) clay; massive; friable, moderately
sticky, moderately plastic; neutral. 81P1640
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Maguayo: S81PR-079-002
Primary Characterization Data
Lajas Municipio, Puerto Rico
Sampled as: Maguayo; fine, mixed, isohyperthermic Vertic Ustropepts
SSL—Project: 81P 75, (CP81PR160) Lajas Valley Soil Survey
—Pedon: 81P 319, Samples 81P 1641-1646
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -)(-COARSE FRACS (MM)-) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vc - - - - WEIGHT - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
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
81P1641S 0- 15 All 21.1 22.8 56.1 11.8 13.9 9.0 7.2 8.7 8.7 13.1 18.4 17 20 -- 68 37
81P1642S 15- 30 Al2 19.2 20.3 60.5 12.1 13.3 7.0 6.3 7.9 8.7 15.1 22.5 17 21 -- 72 38
81P1643S 30- 58 B21 57.4 18.2 24.4 33.2 12.3 5.9 3.9 4.2 4.7 6.3 5.3 6 6 -- 30 12
81P1644S 58- 89 B22 40.3 22.8 36.9 27.7 14.7 8.1 7.3 11.5 6.6 6.9 4.6 5 7 -- 38 12
81P1645S 89-120 B23 41.9 24.7 33.4 25.2 0.3 15.1 9.6 8.5 8.1 5.4 5.5 5.9 6 3 -- 32 9
81P1646S 120-164 C1l 47.6 23.7 28.7 27.0 13.9 9.8 6.9 6.8 4.4 4.6 6.0 5 7 -- 31 12
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 6S3 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Ald 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 15 2.02 0.241 2.1 0.2 0.84 0.55 39 13 1.20 1.33 0.027 24.8 23.3 11.6 0.11
15- 30 1.32 0.153 2.3 0.2 0.86 0.58 1.32 1.43 0.020 21.9 20.3 11.2 0.09
30- 58 0.61 0.068 2.4 0.3 0.62 0.41 69 40 1.22 1.70 0.108 36.3 33.6 23.6 0.11
58- 89 0.37 0.039 1.9 0.2 0.69 0.41 1.54 1.85 0.058 23.6 21.4 16.6 0.07
89-120 0.19 0.021 1.8 0.2 0.68 0.39 1.59 1.86 0.050 21.9 19.6 16.3 0.05
120-164 0.17 0.022 1.8 0.2 0.70 0.39 1.49 1.88 0.074 25.0 23.2 18.4 0.07
(- NH40OAC EXTRACTABLE BASES -) ACID- EXTR (- - - -CEC - - -) AL -BASE SAT- CO3 AS RES. COND. (- - - -PH - - -)
ca MG NA K SUM ITY AL SUM NH4- BASES SAT SUM NH4 CACO3 OHMS MMHOS KCL CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC + AL OAC <2MM /CM /CM IN .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9a 5A3a 5A8b 5A3b 5G1 5C3 5C1 6Elg 8El 81 8Clg 8Clf 8Clf
<- - - - - - - - - - - -MEQ /100G - - - - - - - - - -> <- - - - -PCT - - - -> 1:2 1:1
0- 15 6.9 4.8 0.1 1.9 13.7 6.7 20.4 17.8 67 77 4.9 5.5 5.8
15- 30 6.2 5.2 0.1 1.6 13.1 5.4 18.5 16.6 71 79 TR 5.1 5.8 6.3
30- 58 7.5 19.9 3.5 7.5 38.4 38.4 35.7 100 100 -- 6.4 7.2 7.3
58- 89 7.1 21.4 4.4 3.3 36.2 36.2 28.0 100 100 TR 6.7 7.6 7.6
89-120 5.0 23.2 4.8 1.7 34.7 34.7 28.3 100 100 TR 6.8 7.7 7.8
120-164 5.6 26.3 6.3 0.8 39.0 0.4 39.4 33.5 99 100 TR 6.9 7.9 8.0
< - ------- - - - - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - = = = = - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si0O2 AL203 Fe203 MgO Ca0O K20 Na20 < > RETN PRETA
< - - - - - T7A21 - - - - - ->< - 7A6 - >< - TA4b - >< - - - - - - - - - 7C3 - - - - - - - ->< > 7D2 TION
NUMBER <- - »>< - - - - peak size - - - - ->< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - ->< - -><mg/g>< - >
81P1643 TCLY MT 4 KK 3 MI 1 QZ 1 KK22 11.2 1.8
81P1644 TCLY MT 4 KK 2 CL 2 MI 1 QZ 1 KK16 11.6 1.4
81P1645 TCLY MT 4 KK 2 CL 2 MI 1 GE 1 KKI15 11.7 1.3
81P1645 TCLY QZ 1
81P1646 TCLY MT 4 KK 2 CL 2 QZ 1 KK16 12.0 1.1
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm
MINERAL INTERPRETATION:
MT montmorillon KK kaolinite MI mica QZ quartz CL chlorite GE goethite
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks




Soil Survey Investigations Report No. 49

Narrative Pedon Description

Pedon: Maguayo

NSSL pedon number: 81P0319

Pedon ID: S81PR-079-002

Field classification: Fine, smectitic, isohyperthermic Vertic Haplustalfs

Revised classification as of March 01, 2001: Fine, smectitic, isohyperthermic
Vertic Haplustalfs

Location: Lajas Municipio, Puerto Rico

Latitude: 18°00°43" north

Longitude: 67°04°53" west

Geomorphic position: Fan in valley

Vegetation: Hurricanegrass, lamilla, cacti, mesquite

Slope: 5 percent with an aspect of 0 degrees (north)

Drainage: Well drained

Parent material: Materials derived from volcanic rock and limestone

Surface fragments: 1 percent

Particle-size control section: 25 to 100 cm

Described and sampled by: G. Acevedo and L.H. Rivera on January 21, 1981

Notes: Matrix colors are for moist ped exteriors.

A11—0 to 15 cm; dark yellowish brown (10YR 3/4) gravelly clay loam; moderate
fine granular structure; friable, soft, nonsticky, nonplastic; many fine roots; 15
percent sedimentary rock fragments 250 to 600 mm across; 15 percent
interbedded sedimentary rock stones larger than 2 mm; slightly acid; gradual
smooth boundary. 81P1641

A12—15 to 30 cm; dark yellowish brown (10YR 3/4) gravelly clay loam; weak
fine subangular blocky structure; friable, slightly hard, nonsticky, nonplastic;
many fine roots; 25 percent sedimentary rock fragments 250 to 600 mm
across; 25 percent interbedded sedimentary rock stones larger than 2 mm,;
slightly acid; clear smooth boundary. 81P1642

B21—30 to 58 cm; dark yellowish brown (10YR 4/4) gravelly clay; moderate fine
subangular blocky structure parting to moderate medium subangular blocky;
firm, hard, nonsticky, nonplastic; common fine roots; 15 percent sedimentary
rock fragments 250 to 600 mm across; 15 percent interbedded sedimentary
rock stones larger than 2 mm; neutral; gradual wavy boundary. 81P1643

B22—58 to 89 cm; brown (7.5YR 4/4) gravelly clay; 1 percent medium faint
grayish brown (10YR 5/2) redoximorphic features; weak fine subangular
blocky structure parting to weak fine subangular blocky; firm, hard, nonsticky,
moderately plastic; few fine roots; 15 percent sedimentary rock fragments 250
to 600 mm across; 15 percent interbedded sedimentary rock stones larger than
2 mm; neutral; gradual wavy boundary. 81P1644

B23—89 to 120 cm; brown (7.5YR 5/4) gravelly clay; massive parting to weak
medium subangular blocky structure; firm, hard, nonsticky, moderately plastic;
continuous slickensides (pedogenic) on faces of peds; 15 percent sedimentary

73



74

rock fragments 250 to 600 mm across; 15 percent interbedded sedimentary
rock stones larger than 2 mm; neutral; gradual wavy boundary. 81P1645

C1—120 to 164 cm; strong brown (7.5YR 5/6) gravelly clay; massive parting to
weak medium subangular blocky structure; firm, hard, nonsticky, moderately
plastic; continuous slickensides (pedogenic) on faces of peds; 15 percent
sedimentary rock fragments 250 to 600 mm across; 15 percent interbedded
sedimentary rock stones larger than 2 mm; neutral. 81P1646

USDA—NRCS



Soil Survey Investigations Report No. 49 75
Guanica: S81PR-079-003
Primary Characterization Data
Lajas Municipio, Puerto Rico
Sampled as: Guanica; fine, montmorillonitic, isohyperthermic Udic Pellusterts
SSL—Project: 81P 75, (CP81PR160) Lajas Valley Soil Survey
—Pedon: 81P 320, Samples 81P 1647-1652
—~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- -) (- -SILT- -)(- - - - - -SAND- - - - - -)(-COARSE FRACS (MM)-) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M c ve - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
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
81P1647S 0- 14 All 71.4 25.5 3.1 21.6 3.9 1.1 0.6 0.4 0.5 0.5 TR -- -- 2 TR
81P1648S 14- 54 Al2 69.0 26.5 4.5 22.6 3.9 1.2 1.3 0.3 0.8 0.9 12 TR -- 15 12
81P1649S 54- 80 AC 70.4 26.6 3.0 22.5 4.1 1.2 0.6 0.5 0.4 0.3 TR TR -- 2 TR
81P1650S 80-120 C1 69.1 28.8 2.1 26.4 2.4 1.2 0.4 0.2 0.2 0.1 -- -- -- 1 --
81P1651S 120-143 c2 50.3 45.6 4.1 39.4 6.2 1.3 1.0 1.1 0.6 0.1 TR TR -- 3 --
81P1652S 143-174 C3 58.5 39.1 2.4 33.5 5.6 0.9 0.6 0.3 0.3 0.3 -- -- -- 1 --
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 6S3 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Ald 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 14 1.98 0.195 0.97 0.45 82 48 1.14 1.75 0.153 44.5 40.6 32.2 0.10
14- 54 1.26 0.112 0.91 0.47 1.16 1.90 0.165 43.1 40.3 32.3 0.09
54- 80 1.02 0.85 0.46 85 53 1.19 1.92 0.173 39.9 38.3 32.5 0.07
80-120 0.59 0.77 0.45 1.23 1.92 0.160 39.4 38.3 31.4 0.08
120-143 0.29 0.91 0.59 1.31 1.92 0.136 32.3 31.6 29.5 0.03
143-174 0.19 0.78 0.50 1.32 1.97 0.143 32.7 31.7 29.3 0.03
(- NH40OAC EXTRACTABLE BASES -) ACID- (- -CEC- -) EXCH SAR BASE CO3 AS RES. CAS0O4 AS (- - - -PH - - -)
ca MG NA K SUM ITY SUM NH4 - NA SATURATION CACO3 OHMS GYPSUM SAT CACL2 H20
DEPTH 5B5a 5B5a 5B5a 5B5a BASES CATS OAC SUM NH40AC <2MM /CM <2MM <20MM PASTE .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 5A3a ©5A8b 5D2 5E 5C3 5C1 6Elg ©6E4 6Fla 6F4 8Clb 8Clf 8Cl1f
<- - - - - - - - - -MEQ /100G - - - - - - - - - -> PCT <- -PCT- > PCT <- -PCT -> 1:2 1:1
0- 14 68.6 19.0 1.1 1.8 90.5 1.7 92.2 69.2 1 1 98 100 TR -- 7.4 7.9 8.0
14- 54 23.9 7.3 1.2 63.0 10 10 100 100 5 -- 7.7 8.2 8.3
54- 80 26.1 20.6 1.2 59.7 24 21 100 100 6 -- 7.6 8.0 8.0
80-120 27.1 27.2 1.3 53.4 30 21 100 100 7 180 -- 7.7 7.9 7.9
120-143 26.5 23.2 1.1 45.8 27 21 100 100 5 3 7.8 8.0 8.0
143-174 28.8 24.6 1.3 45.6 30 21 100 100 4 3 7.8 8.0 8.0
(--------- - - - - - - - WATER EXTRACTED FROM SATURATED PASTE- - - - - - - - - - - - - - - -)PRED.
TOTAL ELEC. ELEC.
CA MG NA K CO3 HCO3 F CL PO4 Br OAC S04 NO2 NO3 H20 SALTS COND. COND.
DEPTH EST. 8A3a 81
(CM) 6N1lb 601lb 6Plb 6Qlb 6I1lb 6J1b 6Ula 6Klc 6S9a 6Xla 6Yla 6Llc 6Wla 6Mlc 8A 8D5 MMHOS MMHOS
<- - - - - - - - - - - - - - - - -MEQ / LITER - - - - - = = = = - - - - - - - -> <- -PCT- -> /cm /cm
0- 14 5.1 2.1 2.5 0.1 -- 7.0 TR 0.5 1.5 TR -- 99.5 TR 0.86
14- 54 1.2 0.8 9.7 TR -- 4.8 0.1 4.5 1.8 -- -- 104.1 0.1 1.20
54- 80 8.0 8.6 60.0 0.1 -- 2.7 0.5 46.2 23.7 -- -- 108.3 0.6 6.87
80-120 21.5 28.4 104.3 0.1 -- 1.8 0.9 66.3 80.8 -- -- 108.1 1.0 11.67
120-143 25.4 37.7 118.3 0.1 -- 1.2 1.1 63.6 106.2 -- -- 93.4 0.9 12.47
143-174 25.2 42.8 122.6 0.2 -- 1.3 1.0 64.0 113.4 -- -- 88.5 0.9 12.90
< - ---------- - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - - == =>
FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si0O2 AL203 Fe203 MgO Ca0O K20 Na20 < > RETN PRETA
< - - - - 7A21i - - - - - ->< - 7TA6 - >< - 7A4b - >< - - - - - - - - 7C3 - - - - - - - - ->< > 7D2 TION
NUMBER <- - »>< - - - - peak size - - - - ->< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - ->< - -><mg/g>< - >
81P1649 TCLY MT 3 CL 2 KK 2 MI 1 KK10 8.9 1.6
81P1650 TCLY MT 3 CL 2 KK 2 MI 2 KK13 8.9 1.8
81P1651 TCLY MT 3 CL 2 KK 2 MI 2 KK16 8.7 1.9
81P1652 TCLY CL 3 MT 3 KK 2 MI 2 KK18 8.7 2.0
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm
MINERAL INTERPRETATION:
MT montmorillon CL chlorite KK kaolinite MI mica
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks
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Narrative Pedon Description

Pedon: Guanica

NSSL pedon number: 81P0320

Pedon ID: S81PR-079-003

Field classification: Fine, montmorillonitic, isohyperthermic Udic Pellusterts

Revised classification as of March 01, 2001: Very-fine, smectitic, isohyperthermic
Sodic Haplusterts

Location: Lajas Municipio in the Lajas Valley of Puerto Rico

Latitude: Unknown

Longitude: Unknown

Vegetation: Mesquite, bushes, angleton grass, hurricanegrass

Slope: 2 percent with an aspect of 180 degrees

Drainage: Somewhat poorly drained

Geomorphic position: Fan in coastal plain

Parent material: Clayey sediments derived from limestone and volcanic rocks

Particle-size control section: 25 to 100 cm

Described and sampled by: G. Acevedo and L.H. Rivera on January 21, 1981

Notes: Matrix colors are for moist ped exteriors.

A11—0 to 14 cm; black (10YR 2/1) clay; moderate fine granular structure; firm,
hard, moderately sticky, moderately plastic; many fine roots; slight
effervescence; moderately alkaline; clear wavy boundary. 81P1647

A12—14 to 54 cm; black (10YR 2/1) clay; weak coarse subangular blocky
structure parting to weak fine angular blocky; firm, hard, moderately sticky,
moderately plastic; common fine roots; slickensides (pedogenic) on faces of
peds; slight effervescence; gradual wavy boundary. 81P1648

AC—54 to 80 cm; mixed black (10YR 2/1) and dark reddish brown (5YR 3/2)
clay; massive parting to weak fine angular blocky structure; firm, hard,
moderately sticky, moderately plastic; few fine roots; slickensides (pedogenic)
on faces of peds; strong effervescence; gradual wavy boundary. 81P1649

C1—280 to 120 cm; mixed reddish brown (5YR 4/3) clay with black (10YR 2/1)
crack fillings; massive; firm, hard, moderately sticky, moderately plastic; few
fine roots; slickensides (pedogenic) on faces of peds; strong effervescence;
gradual wavy boundary. 81P1650

C2—120 to 143 cm; reddish brown (5YR 4/3) clay; massive; firm, hard,
moderately sticky, moderately plastic; slickensides (pedogenic) on faces of
peds; strong effervescence; gradual wavy boundary. 81P1651

C3—143 to 174 cm; reddish brown (5YR 4/3) clay; massive; firm, hard,
moderately sticky, moderately plastic; slickensides (pedogenic) on faces of
peds; strong effervescence. 81P1652

USDA—NRCS



Soil Survey Investigations Report No. 49 7
Aguirre: S57PR-079-001
Primary Characterization Data
Lajas Municipio, Puerto Rico
Sampled as: Aguirre; fine, mixed, isohyperthermic Chromudic Pellusterts
SSL—Project: 40A 1, (NL40) SSIR Samples
—Pedon: 40A 529, Samples 40A 3938-3944
—~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- -) (- -SILT- -) (- - - - -SAND- - - - - -)(-COARSE FRACS (MM)-) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M c Ve - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 -.10 -.25 -.50 -1 -2 -5 -20 -75 75 WHOLE
<- - - - - - - - - - - - PCT OF <2MM ( ) - - - - - - - - - - - -> <- PCT OF <75MM(3B1)-> SOIL
40A3938S  0- 23  Ap 69.5 24.4 6.1 17.9 6.5 2.3 1.3 0.5 1.0 1.0 TRC ic -- 5 1
40A3939S 23- 46 C1 57.0 24.7 18.3 17.4 7.3 3.3 2.5 1.1 3.1 8.3 TRC 2c -- 17 2
40A3940S 46- 69 C2 57.6 26.9 15.5 18.8 8.1 3.8 3.0 1.5 3.3 3.9 TRC ic -- 13 1
40A3941S 69- 89 C3 59.6 28.2 12.2 20.1 8.1 3.6 2.4 1.0 2.2 3.0 TRC 1C -- 10 1
40A3942S 89-122 Cc4 60.8 29.9 9.3 23.1 6.8 3.4 2.5 1.0 1.4 1.0 TRC --C -- 6 --
40A3943S 122-152 C5 63.9 29.4 6.7 22.9 6.5 2.4 1.6 0.8 1.2 0.7 --C --C -- 4 --
40A3944S 152-183  C6 64.9 28.1 7.0 2.9 6.2 2.5 1.5 0.6 1.1 1.3 --C --C  -- 4 --
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 6S3 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Ald 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1l
PCT <2MM PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 23 1.76 0.173 2.1 0.85 0.40 28.0
23- 46 0.68 0.054 2.3 0.83 0.44 24.8
46- 69 0.44 0.035 2.3 0.82 0.43 25.0
69- 89 0.40 2.1 0.80 0.43 25.4
89-122 0.24 1.9 0.78 0.43 26.1
122-152 0.11 2.3 0.73 0.42 27.0
152-183 0.07 2.1 0.74 0.43 27.8
(- NH40OAC EXTRACTABLE BASES -) ACID- (- -CEC- -) EXCH SAR BASE CARBONATE CASO4 AS (- - - -PH - - -)
CA MG NA K SUM ITY SUM NH4 - NA SATURATION AS CACO3 GYPSUM SAT CACL2 H20
DEPTH BASES CATS OAC SUM NH40AC <2MM <20MM <2MM <20MM PASTE .01M
(cm) 6N2e 602d 6P2b 6Q2b 6H5a 6G9a G5A3a 5A8b 5A3b 5@l 5C3  5C1 6Elg 8EL 81 8Clg 8Clf 8Clf
<- - - - - - - - - -MEQ / 100 G - - - - - - - - - -> PCT <- -PCT- > <- -PCT -> <- -PCT -> 1:2 1:1
0- 23 23.6 4.1 0.9 2.1 58.8 6 49 1 -- 7.6
23- 46 23.0 9.5 0.6 -- 47.2 16 100 70 9 -- 7.9
46- 69 27.5 13.8 0.5 -- 47.2 20 100 89 9 -- 7.9
69- 89 31.5 15.4 0.6 -- 47.4 21 100 100 14 -- 7.9
89-122 33.3 17.8 0.6 -- 47.2 25 100 100 9 -- 7.8
122-152 34.3 20.8 0.7 -- 46.6 31 100 100 7 -- 7.9
152-183 33.3 21.4 0.8 -- 47.8 32 100 100 8 -- 7.9
(- - - - - - - - - - -WATER EXTRACTED FROM SATURATED PASTE- - - - - - - - - - - - -)PRED.
TOTAL ELEC. ELEC.
ca MG NA K Cco3  HCO3 F CcL S04 NO2 NO3 H20  SALTS COND. COND.
DEPTH EST.
(cM) MMHOS MMHOS
< - - - - - - - - - - - - - -MEQ / LITER - - - = = = = = = - - -> <- -PCT- -> /cm /cm
0- 23 5.8 0.1 102.0 0.1 1.1
23- 46 21.4 0.1 94.9 0.2 3.0
46- 69 50.6 0.1 90.8 0.6 8.4
69- 89 52.2 0.1 102.0 0.7 8.4
89-122 58.4 0.2 103.0 0.8 9.4
122-152 53.4 0.1 117.0 0.7 7.8
152-183 44 .0 0.1 137.0 0.6 5.8
< - - - - - - - - - - - - - - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - - - - - ->
FRACT < - - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si0O2 AL203 Fe203 MgO Ca0o K20 Na20 < > RETN PRETA
- - - - - - - - - - ->< - - >< - - >< - - - - - - - - - - - - - - - - - ->< > TION
NUMBER <- - >< - - - - peak size - - - - -»>< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
40A3940 TCLY VR 6 MT 6 CL 6 MI 6 KK 2
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm
MINERAL INTERPRETATION:
VR vermiculite MT montmorillon CL chlorite MI mica KK kaolinite
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks
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Narrative Pedon Description

Pedon: Aguirre

NSSL pedon number: 40A529

Pedon ID: S57PR-079-001

SSIR #12 pedon ID: S57PR-14-3

Field classification: Fine, mixed, isohyperthermic Chromudic Pellusterts

Series classification: Very-fine, smectitic, isohyperthermic Sodic Haplusterts

Revised classification as of April 01, 2001: Fine, mixed, superactive,
isohyperthermic Sodic Haplusterts

Location: Lajas Municipio, Puerto Rico; 91 meters east of Highway 106 at
kilometer marker 9.6 and 15 meters south of farm road

Soil survey area: PR687—Lajas Valley Area, Puerto Rico

Latitude: 18°00°13" north

Longitude: 67°00°42" west

Slope: 1 percent; smooth and linear upslope and across the slope

Average annual precipitation: 889 mm

Drainage: Somewhat poorly drained

Particle-size control section: 25 to 100 cm

Climate: Semiarid; annual precipitation 760 to 1,015 mm

Vegetation: Native grass; previously cultivated and used for sugarcane

Erosion: None to slight

Root distribution: Abundant in the Ap horizon; few down to 70 cm

Described and sampled by: L.T. Alexander, C.J. Koch, J.A. Bonnet, R.E.
Gierbolini, J. Juarez, Jr., and J.E. Trigo on September 6, 1957

Notes: Surface of soil is subject to severe cracking. See Soil Survey Investigations
Report No. 12, August 1967, for a detailed narrative on mineralogy.

Ap—0 to 23 cm; black (10YR 2/1) clay; weak medium granular structure; very
sticky, moderately plastic; clear smooth boundary. 40A3938

C1—23 to 46 cm; very dark brown (10YR 2/2) clay; massive; very sticky,
moderately plastic; compacted due to tillage; few volcanic fragments;
slickenside faces are evident; gradual wavy boundary. 40A3939

C2—46 to 69 cm; very dark gray (10YR 3/1) clay; massive; very sticky,
moderately plastic; few slickenside faces are evident; few volcanic fragments;
gradual wavy boundary. 40A3940

C3—69 to 89 cm; very dark brown (10YR 2/2) clay; massive; very sticky,
moderately plastic; slickenside faces are evident; common medium lime
splotches; clear wavy boundary. 40A3941

C4—289 to 122 cm; dark brown (7.5YR 3/2) clay; massive; very sticky, moderately
plastic; slickenside faces are evident; most cracks extend to this depth;
arbitrary boundary. 40A3942

C5—122 to 152 cm; dark brown (10YR 3/3) clay; massive; very sticky, moderately
plastic; 3 percent fine black (10YR 2/1) dark concretions; occasional cracks to
this depth with some slickenside faces; few medium lime splotches; gradual
wavy boundary. 40A3943

C6—152 to 183 cm; dark grayish brown (10YR 4/2) clay; massive; very sticky,
moderately plastic; 3 percent black (10YR 2/1) dark concretions; 3 percent
carbonate concretions. 40A3944

USDA—NRCS



Soil Survey Investigations Report No. 49 79
Cartagena: S57PR-079-002
Primary Characterization Data
Lajas Municipio, Puerto Rico
Sampled as: Cartagena; fine, mixed, isohyperthermic Udic Chromusterts
SSL—Project: 40A 1, (NL40) SSIR Samples
—Pedon: 40A 527, Samples 40A 3924-3930
—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- -) (- -SILT- -) (- - - - -SAND- - - - - -)(-COARSE FRACS (MM)-) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vc - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
NO. (CM) .002 -.05 -2 .0002 .002 -.02 -.05 -.10 -.25 ~-.50 -1 -2 -5 -20 -75 75 WHOLE
<- - - - - - - - - - - - PCT OF <2MM ( ) - - - - - - - - - - - -> <- PCT OF <75MM(3B1)-> SOIL
40A3924S  0- 18 Ap 63.9 27.5 8.6 20.4 7.1 3.4 2.4 0.7 1.2 0.9 TRC c  -- 6 1
40A3925S 18- 43  Al2 58.6 25.3 16.1 18.5 6.8 3.2 2.7 1.3 3.0 5.9 TRC ic  -- 14 1
40A3926S 43- 66 Cl 58.7 25.9 15.4 19.7 6.2 3.0 2.7 1.4 3.6 4.7 TRC --C  -- 12 --
40A3927S 66- 97 c2 58.8 27.5 13.7 21.0 6.5 2.9 2.3 1.1 3.1 4.3 --C --C -- 11 --
40A3928S 97-127 C3 65.0 25.2 9.8 18.4 6.8 2.7 2.0 0.9 1.9 2.3 --C --C -- 7 --
40A3929S5 127-152 C4 65.5 27.5 7.0 20.8 6.7 2.7 1.6 0.5 1.0 1.2 --C --C -- 4 -~
40A3930S 152-183  C5 63.3 28.1 8.6 20,0 8.1 3.7 2.3 0.6 1.0 1.0 --C --C -- 5 --
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 6S3 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Ald 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT <2MM PPM <- PERCENT OF <2MM --> PCT <0.4MM <- - G/CC - - -> CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 18 1.84 0.175 2.1 0.82 0.39 25.0
18- 43 0.56 0.051 1.9 0.78 0.42 24.6
43- 66 0.48 0.038 1.8 0.77 0.43 25.4
66- 97 0.42 1.8 0.73 0.44 26.0
97-127 0.35 1.9 0.68 0.42 27.2
127-152 0.14 1.8 0.65 0.41 27.0
152-183 0.06 2.1 0.65 0.39 24.8
(- NH40OAC EXTRACTABLE BASES -) ACID- (- -CEC- -) EXCH SAR BASE CARBONATE CASO4 AS (- - - -PH - - -)
CA MG NA K SUM ITY SUM NH4 - NA SATURATION AS CACO3 GYPSUM SAT CACL2 H20
DEPTH BASES CATS OAC SUM NH40AC <2MM <20MM <2MM <20MM PASTE .01M
(cM) 6N2e 602d 6P2b 6Q2b 6HS5a 6G9%a 5A3a 5A8b 5A3b 5G1 5C3 5C1 6Elg 8El 8I  8Clg 8Clf 8Clf
<- - - - - - - - - -MEQ / 100 G - - - - - - - - - -> PCT <- -PCT- > <- -PCT -> <- -PCT -> 1:2 1:1
0- 18 14 .4 1.2 1.2 2.5 52.4 2 32 1 -- 7.5
18- 43 16.8 4.4 0.7 -- 45.8 8 100 48 9 -- 8.0
43- 66 20.8 8.0 0.6 -- 45.0 15 100 65 12 -- 8.3
66- 97 20.7 11.4 0.6 -- 42.8 23 100 76 10 -- 8.1
97-127 24.5 15.0 0.7 -- 44.1 29 100 91 15 -- 8.2
127-152 22.7 16.6 0.7 -- 42.6 34 100 94 10 --
152-183 20.0 17.0 0.7 -- 41.1 37 100 92 5 --
(- ---- - - - - - -WATER EXTRACTED FROM SATURATED PASTE- - - - - - - - - - - - -)PRED.
TOTAL ELEC. ELEC.
cA MG NA K CO3 HCO3 F CL S04 NO2 NO3 H20  SALTS COND. COND.
DEPTH EST.
(cM) MMHOS MMHOS
< - - - - - - - - - - - - - -MEQ / LITER - - - = = = = = = - - -> <- -PCT- -> /cm /cm
0- 18 2.6 0.1 93.3 TR 1.0
18- 43 6.0 -- 87.2 TR 0.9
43- 66 10.2 -- 104.0 0.1 1.2
66- 97 13.1 -- 113.0 0.1 1.9
97-127 15.8 -- 127.0 0.2 2.3
127-152 13.4 -- 145.0 0.2 1.8
152-183 11.8 -- 158.0 0.2 1.6
< - ------------ - - - - - - - - - CLAY MINERALOGY (<.002mm) - - - - - - - - - - - - - - - - - - === =
FRACT < - - - - X-RAY - - - - - ->< - - - THERMAL - - - -»>< - - - - - - - ELEMENTAL - - - - - - - ->< - -> EGME INTER
SAMPLE ION < >< - DTA - ->< - TGA - -> Si0O2 AL203 Fe203 MgO Ca0o K20 Na20 < > RETN PRETA
< - - - - - - - - - - ->< - - >< - - >< - - - - - - - - - - - - - - - - - ->< > TION
NUMBER <- - >< - - - - peak size - - - - ->< - - - Percent - - - ->< - - - - - - - - Percent - - - - - - - ->< - -><mg/g>< - >
40A3927 TCLY VR 6 MT 6 CL 6 MI 6 KK 2
FRACTION INTERPRETATION:
TCLY Total Clay, <0.002mm
MINERAL INTERPRETATION:
VR vermiculite MT montmorillon CL chlorite MI mica KK kaolinite
RELATIVE PEAK SIZE: 5 Very Large 4 Large 3 Medium 2 Small 1 Very Small 6 No Peaks




80

Narrative Pedon Description

Pedon: Cartagena

NSSL pedon number: 40A527

Pedon ID: S57PR-079-002

SSIR #12 pedon ID: S57PR-14-5

Field classification: Fine, mixed, isohyperthermic Udic Chromusterts

Series classification: Fine, mixed, superactive, isohyperthermic Sodic Haplusterts

Revised classification as of April 01, 2001: Fine, mixed, superactive,
isohyperthermic Sodic Calciusterts

Location: Lajas Municipio, Lajas Valley, Puerto Rico; Suroeste Soil Conservation
District; 1.8 km south of Highway 117 and 2.6 km east of Highway 116; aerial
photograph GS-LR-4-34; 30.5 meters southeast of intersection of farm roads

Latitude: 18°01°35" north

Longitude: 67°01°31" west

Climate: Semiarid; annual precipitation 760 to 1,010 mm

Slope: 0 to 1 percent; smooth with a tendency to gilgai microrelief

Drainage: Somewhat poorly drained

Vegetation: Native grasses; previously cultivated and used for sugarcane

Erosion: None to slight

Root distribution: Abundant to a depth of 66 cm

Described and sampled by: L.T. Alexander, C.J. Koch, R.E. Gierbolini, J. Juarez,
Jr., and J.E. Trigo on September 6, 1957

Notes: Deep cracks develop in this pedon during dry periods. Many of the cracks

extend as deep as 122 cm. See Soil Survey Investigations Report No. 12, August

1967, for a detailed narrative on mineralogy.

Ap—~0 to 18 cm; very dark brown (10YR 2/2) clay; moderate medium granular
structure; sticky, plastic; abrupt smooth boundary. 40A3924

A12—18 to 43 cm; very dark brown (10YR 2/2) clay; massive when wet;
slickenside faces present; very sticky, plastic; gradual wavy boundary.
40A3925

C1—43 to 66 cm; dark reddish brown (5YR 3/2) clay; massive when wet;
slickenside faces present; very sticky, plastic; clear wavy boundary. 40A3926

C2—66 to 97 cm; very dark grayish brown (10YR 3/2) clay; massive when wet;
slickenside faces present; sticky, plastic; few small rounded fragments; clear
wavy boundary. 40A3927

C3—97 to 127 cm; brown to dark brown (7.5YR 4/2) clay; massive when wet;
sticky, plastic; few lime specks; arbitrary boundary. 40A3928

C4—127 to 152 cm; brown to dark brown (7.5YR 4/2) clay; massive when wet;
sticky, plastic; few lime specks; arbitrary boundary. 40A3929

C5—152 to 183 cm; brown to dark brown (7.5YR 4/2) clay; massive when wet;
sticky, plastic; few lime specks. 40A3930

USDA—NRCS



Soil Survey Investigations Report No. 49 81

Cartagena: S57PR-079-003

Primary Characterization Data
Lajas Municipio, Puerto Rico
Sampled as: Cartagena; fine, mixed, isohyperthermic Udic Chromusterts
SSL—Project: 40A 1, (NL40) SSIR Samples
—Pedon: 40A 528, Samples 40A 3931-3937
—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- -) (- -SILT- -)(- - - - - -SAND- - - - - -) (-COARSE FRACS (MM) -) (>2MM)
CLAY SILT SAND FINE CO3 FINE COARSE VF F M C vC - - - - WEIGHT - - - - WT
SAMPLE DEPTH HORIZON LT .002 .05 LT LT .002 .02 .05 .10 .25 .5 1 2 5 20 .1- % OF
NO. (CM) .002 -.05 -2 .0002 .002 =-.02 ~-.05 =-.10 =-.25 ~-.50 1 -2 -5 -20 -75 75 WHOLE
<- - - - - - - - - - - - PCT OF <2MM ( ) - - - - - - - - - - - - -> <- PCT OF <75MM(3B1)-> SOIL
40A39318 0- 18 Ap 59.8 32.7 7.5 24.3 8.4 4.0 2.1 0.4 0.6 0.4 --C --C -- 3 --
40A39325 18- 38 Al2 58.5 33.5 8.0 24.0 9.5 4.1 2.1 0.5 0.7 0.6 TRC --C -- 4 --
40A3933S 38- 56 Cc1 57.0 33.0 10.0 23.1 9.9 4.7 2.9 0.8 1.0 0.6 TRC 1ic -- 6 1
40A3934S 56- 76 c2 61.7 27.1 11.2 18.0 9.1 4.7 2.7 0.9 1.6 1.3 TRC 1ic -- 7 1
40A39358 76-117 c3 59.4 31.3 9.3 22.4 8.9 3.7 2.2 0.9 1.5 1.0 TRC 2C -- 7 2
40A3936S 117-152 Cc4 62.1 28.4 9.5 20.6 7.8 3.2 1.9 0.8 1.5 2.1 TRC 2C -- 8 2
40A3937S 152-165 C5 30.5 24.3 45.2 16.1 8.2 6.9 8.7 4.4 10.1 15.1 2¢C 12¢C -- 47 14
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
DEPTH FE AL MN CEC BAR LL PI MOIST BAR DRY SOIL MOIST BAR BAR BAR SOIL
(CM) 6Alc 6B3a 683 6R3a 6C2b 6G7a 6D2a 8D1 8D1 4F1 4F 4A3a 4Al1d 4Alh 4D1 4B4 4Blc 4Blc 4B2a 4C1
PCT  <2MM  PPM <- PERCENT OF <2MM --»> PCT <0.4MM <- - G/CC - - -» CM/CM <- - -PCT OF <2MM - -> CM/CM
0- 18 2.30 0.210 2.6 0.83 0.41 24.3
18- 38 1.90 0.175 .0 0.88 0.44 25.9
38- 56 1.59 0.151 2.7 0.85 0.45 25.5
56- 76 1.18 0.095 2.4 0.82 0.45 27.8
76-117 0.22 1.7 0.64 0.42 25.0
117-152 0.62 0.42 26.1
152-165 0.05 1.8 0.80 0.48 14.5
(- NH40AC EXTRACTABLE BASES -) ACID- (- -CEC- -) EXCH SAR BASE CARBONATE CAS0O4 AS (- - - -PH - - -)
CA MG NA K SUM ITY SUM NH4 - NA SATURATION AS CACO3 GYPSUM SAT CACL2 H20
DEPTH BASES CATS OAC SUM NH40AC <2MM <20MM <2MM <20MM PASTE .01M
(CM) 6N2e 602d 6P2b 6Q2b 6H5a 6G9a 5A3a 5A8b 5A3b 5G1 5C3 5C1 6Elg 8El 81 8Clg 8Clf 8Clf
<- - - - - - - - - -MEQ / 100 G - - - - - - - - - -> PCT <- -PCT- > <- -PCT -> <- -PCT -> 1:2 1:1
0- 18 48.5 9.0 0.3 0.8 58.6 7.6 66.2 49.7 1 89 100 -- -- 6.7
18- 38 47.9 8.7 0.5 0.8 57.9 6.7 64.6 51.2 1 90 100 -- -- 6.9
38- 56 43.8 10.6 1.0 0.7 56.1 5.5 61.6 48.2 2 91 100 -- -- 7.2
56- 76 15.9 3.0 0.7 3.4 50.3 5 39 12 -- 7.7
76-117 18.7 6.9 0.7 -- 37.9 16 100 69 12 -- 8.3
117-152 23.1 9.4 0.7 38.6 22 100 86 10 -- 8.6
152-165 13.5 5.6 0.3 -- 24 .4 21 100 80 18 -- 8.8
(- - - - - - - - - - -WATER EXTRACTED FROM SATURATED PASTE- - - - - - - - - - - - -)PRED.
TOTAL ELEC. ELEC.
CA MG NA K CO3 HCO3 F CL 504 NO2 NO3 H20 SALTS COND. COND.
DEPTH EST.
(CM) MMHOS MMHOS
< - - - - - - - - - - - - - -MEQ / LITER - - - - - - - - = - - -> <- -PCT- -> /cm /cm
0- 18 0.9 0.1 91.7 TR 0.8
18- 38 1.0 0.1 89.9 TR 0.5
38- 56 1.9 0.1 83.8 TR 0.6
56- 76 4.2 -- 99.9 TR 0.7
76-117 7.3 -- 125.0 0.1 1.0
117-152 7.6 -- 127.0 0.1 1.0
152-165 7.5 -- 63.8 TR 0.9
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Narrative Pedon Description

Pedon: Cartagena

NSSL pedon number: 40A528

Pedon ID: S57PR-079-003

SSIR #12 pedon ID: S57PR-14-8

Field classification: Fine, mixed, isohyperthermic Udic Chromusterts

Revised classification as of April 01, 2001: Fine, mixed, superactive,
isohyperthermic Sodic Haplusterts

Location: Lajas Municipio, Lajas Valley, Puerto Rico; Suroeste Soil Conservation
District; 1 km south of Highway 117 and 2.4 km east of junction of old railroad
and Highway 116 in northwest corner of farm road intersection; aerial
photograph GS-LR-6-82

Latitude: 18°02°06" north

Longitude: 67°01°55" west

Climate: Semiarid; annual precipitation 760 to 1,010 mm

Slope: 0 to 1 percent; smooth

Drainage: Modera