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Identifying Rocks in the Field ■

4-1. General Rationale

Rocks must be identified at each outcrop in order to interpret other
observed features (Sections 3-1 and 3-2). Identifying rocks is often easier in
the field than in the laboratory, because many minerals and textures are
more apparent on clean, weathered surfaces than on broken ones, and one
can search through as much material as necessary to find diagnostic grains
or other small features. In addition, rock associations and primary structures can help greatly in field identifications, as noted partly in this chapter
and partly in Chapters 9,10,13,14, and 15. Some features commonly thought
to be microscopic are included in this chapter because they may be visible
with a hand lens, providing it is used as effectively as possible (Section 2-2).
Rock staining is another means of clarifying fine-textured relations as well
as of identifying minerals (Section 2-3). Other equipment generally needed
is described in Section 2-1, and Appendix 3 presents diagrams for estimating
percentage composition.
As used in this book, the texture of a rock is the overall aspect imparted by
the sizes, shapes, and arrangement of its grains, and fabric is the component of
texture resulting from the relative sizes and shapes of grains, especially from
the preferred orientation of platy or elongate grains. A structure, on the other
hand, is a rock body or domain differing in texture or composition from
other parts of the rock. Textures, fabrics, and small structures are
emphasized in this chapter because they are often easier to recognize than
minerals, and they may be more significant genetically.
4-2. Textures of Sedimentary Rocks

Three categories of texture are typically combined in sedimentary
rocks: (1) clastic (fragmental) textures, imparted by detritus transported to
the site of deposition; (2) crystalline textures resulting from mineral growth at
the site of deposition; and (3) crystalline textures resulting from diagenesis.
Many sedimentary rocks are classified on the basis of clastic texture.
Textures of the other two categories are important, however, and should be
described in the field notes.
Clastic texture. Grain size is the primary element of clastic texture because
it suggests the level of kinetic energy during transportation and deposition.
The size classification in Table 4-1 is used by most North American geologists, whereas other classifications are used by most engineers and by
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geologists in some other parts of the world (Pettijohn, 1975, p. 29).
A given sediment or rock is assigned to the size class that is the average
(median) size for its grains, the amounts being measured either by weight or by
volume. Generally, the average size is also the dominant size, with other size
classes containing less and less material as they are increasingly coarser or
finer than the average. Some sediments, however, have abundant grains in
two distinctly different size classes. Such bimodal sediments are suggestive of
the mixing of two separate batches of sediment, as by entrainment in a debris
flow (Section 9-2) or by bioturbation (Section 9-5). The textural names
of these sediments can be compounded, as bimodal coarse and very fine sand.
A simple device for determining grain size can be made by sieving sand
and coarse silt into the size classes of Table 4-1 and gluing a small patch of
each along one edge of a small card. The card is then held against a rock or
sediment sample and the two are compared under a hand lens. Another
method is to use a millimeter scale to locate several grains or spots in the
sample that are exactly 0.5 mm and 1 mm in diameter, and then using a
hand lens to estimate sizes of nearby grains. Grains coarser than sand can be
measured directly with a scale.
Degree of sorting is a measure of how closely the clastic grains in a sediment
approach being one size. Sorting provides a measure of the uniformity

Table 4-1. Classification of Clastic Sediments by Grain Size.
Median
diameter
__________________________________________________________________________
in mm
Group name
Sediment name
256
128
64
32
16
8
4
2
1
.5
.25
.125
.06
.03
.015
.008
.004

-8
-7
-6
-5
-4
-3
-2
-1
0
1
2
3
4
5
6
7
8

Boulder gravel
Coarse cobble gravel
Fine cobble gravel
Rudite
Very coarse pebble gravel
(psephite)
Coarse pebble gravel
Medium pebble gravel
Fine pebble gravel
Very fine pebble gravel
______________________________________________
Very coarse sand
Coarse sand
Arenite
Medium sand
(psammite)
Fine sand
Very
fine sand
______________________________________________
Coarse silt
Medium silt
Lutite
Fine silt
(pelite)
Very fine silt
Clay (any detritus this size)
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and persistence of currents or waves and is thus invaluable in interpreting
sedimentary processes. Degree of sorting can be estimated with a hand lens by
determining the number of size classes included by the great majority (about
80%) of the grains. This determination can be made by noting the size of
the largest grains that make up the finest 10% of the sediment, and the size of
the smallest grains comprising the coarsest 10% of the sediment. The bulk
(80%) must be distributed among all the classes between these two limits and
the number of these classes gives a numerical measure of sorting. Figure 4-1
suggests names for the categories based on these numbers, and shows
somewhat diagrammatic views of each sorting category.
The greatest difficulty in estimating sorting of sand arises where weak
grains have been compacted between strong grains, intruding among them
to form a pseudomatrix of fine material. The weak grains are typically fecal
pellets or fragments of mudstone, slate, tuff, argillaceous calcilutite, or
altered feldspar. Pseudomatrix can be recognized by its patchy nature or by
noting grains that are only partly compacted among their neighbors (Fig.
4-2).
Rounding of grains by abrasion reflects duration of transport and is an
aspect of grain shape that may be used as a textural adjective or described in
the notes. Figure 4-3 suggests names for degrees of rounding. For material
of a given kind, the rate of rounding by mechanical impacts generally

3
Very well sorted

5
M oderately sorted

Very poorly sorted

Fig. 4-1. Hand-lens view of one layer of detritus sorted to various degrees. The numerical limits
are explained in the text.
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Fig. 4-2. Pseudomatrix of dark shale and siltstone pressed among tightly compacted quartz
and feldspar grains of the same size as the distorted lithic grains.

increases with increasing grain size, and any departures from this norm
should be noted. Distinctly different degrees of rounding of a given material
within one size class indicate mixing of grains from two or more sources.
Large angular grains should be noted because they imply either a nearby
source, or transport in an unusually supportive medium, such as a mud-rich
debris flow. At the other extreme, rounded or subrounded fine quartz sand
implies an unusually long history of abrasion.
Fabric in rocks with only slightly platy or elongate grains will require
careful study; however, even a small percentage of thin mica plates or
strongly elongated fossil fragments may impart a recognizable fabric. Fabric
is used in determining the orientation of bedding (Section 3-5) and of current
direction (Section 9-4), and in interpreting sedimentary environments. Platy
and linear grains that have settled in the absence of a lateral current tend to
lie parallel to bedding, without a linear orientation. Grains that have
accumulated from a strong to moderate current tend to impart a planar
fabric dipping upstream, an arrangement called imbrication (Fig. 4-4). Gentle
bottom currents may align elongate plant fragments and some other fossils
parallel to the current and also to bedding.

Very angular

Angular

Sub-angular

Sub-rounded

Rounded

Well rounded

Fig. 4-3. Degrees of rounding of sand-sized grains, the upper set equidimensionai
(spherical) and the lower somewhat elongated. After Powers, M.C. (1953). © Society of
Economic Paleontologists and Mineralogists, copied with permission.

