
GEOL 3442 Sedimentology and Stratigraphy
Laboratory 2

Si l ic ic last ic Sedimentary Rocks

Purpose: In th is exercise,  you wi l l  examine samples of  var ious s i l ic ic last ic rocks in
order to become more fami l iar  wi th concepts of  provenance, and to analyze certain
aspects of rock texture and composition.

Method: The exercise consists of  four parts.  For Part  l ,  you wi l l  s tudy
conglomerate samples to determine aspects of transport and provenance. For Part
l l ,  you wi l l  complete s imi lar  procedures as completed in Part  l ,  but  here
concentrat ing on sandstone features.  In Part  l l l ,  you wi l l  descr ibe and classi fy
mudstone. In Part  lV,  you wi l l  use the petrographic microscope to address
quest ions of  provenance.

Part I
Examine two of  the conglomerate specimens and determine the fol lowing:
1) Using the comparison chart  for  v isual  est imat ion of  percentage composi t ion,
determine the percentage of  the rock that consists of  gravel  (grains )  4mm in
intermediate diameter)  .
2)  Determine the composi t ion of  the gravel-s ize grains and calculate the abundance
of each. Percentages can be determined by ident i fy ing al l  the grains in a part icular
area, then est imat ing percentages with the appended visual  est imat ion chart .
3)  Using the fol lowing table,  determine the degree of  mineralogic matur i ty of  each
conglomerate sample as ref lected by gravel  composi t ion.
Percent Ouartz, Metaquartz, and Chert Mineralogical Maturity

99-100% Supermature
95-99% Mature
75-95o/o Submature
O-75o/o lmmature

4) Using Power 's roundness scale,  determine the average roundness of  gravel  in
each composi t ional  group. In other words,  how are roundness and composi t ion
related.
5) Using the sort ing- image chart ,  determine the textural  matur i ty of  gravel-s ized
mater ia l  in each sample.
6) Using informat ion der ived f  rom 1-5,  determine for each sample:

a) Relat ive distance of  t ransport ,  according to the fo l lowing table:
Short  -  Local  der ivat ion (poor rounding, poor sort ing)
lntermediate -  Up to approximately 10 mi les (moderate rounding,
possibly good sort ing)
Long -  More than 1O mi les (wel l  rounded, possibly very good sort ing)

b) Whether or not recycl ing may have taken place. Explain your reasoning.
c) Probable rock types in the source area or explanat ion why this can not
be assessed from the sample.
d) Classi fy th is rock according to Pett i john, 1975. 
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P::rt l l
In th is part  of  the exercise,  you ,v i l l  examine hand specimens of  some common
sandstone types, and classi fy each one according to textural  and composi t ional
features.  For each sample,  you wi l l :

A.  determine the rock texture,
B. determine the composi t ion of  grains,
C. determine the nature and general  composi t ion of  interst i t ia l  mater ia l ,
D. c lassi fy the rock.

Procedure:
1) Select  two sandstone samples.
2) Using your s ize analysis card(s),  determine the average grain s ize of  each
sample .
3) Using the sort ing image chart ,  determine the sort ing of  grains in each sample.
4) Using Power 's roundness scale,  est imate the average degree of  grain roundness
(or give a range or roundness) in each sample.
5) Determine the composi t ion of  pr incipal  f ramework grains ( i .e.  quartz and chert ,
fe ldspar,  and unstable rock f ragments) for  each sample.  Percentage of  each
component can be est imated by means of  the at tached visual  est imat ion scale.
6) Determine whether or not the rock contains interst i t ia l  cement or matr ix,  the
approximate percentage of  such mater ia l ,  and whether th is mater ia l  is  carbonate
(acid test) ,  s i l iceous (nai l ) ,  or  c lay (sof t ,  nonvi t reous, no react ion to acid).
7 )  Us ing  your  knowledge o f  sands tone c lass i f i ca t ion ,  and the  McBr ide  (1963)
classi f icatory chart ,  g ive each rock an appropr iately descr ipt ive name. For example:
Medium- to coarse-grained, poor ly sorted, subangular to subrounded arkose.

8) Offer a br ief  d iagenet ic history of  the sample.

Par t  l l l
In th is part  of  the exercise you wi l l  descr ibe and classi fy three mudstone samples.
Procedure:
1)  Se lec t  th ree  mudstone samples .
2) Determine the color of  the sample.
3) Determine the composi t ion of  the sample.  Rub or chew a smal l  port ion of  the
sample to determine i f  the sample is gr i t ty (O-32o/o c lay),  loamy (33-65o/o c layl ,  or
s l ick (66-1 OOo/o clay).
4) Determine the degree of  indurat ion according to the fo l lowing scale:

Soft ,  easi ly disaggregated Nonindurated
Firm, but can be disaggregated Poor ly indurated
with l itt le effort
Firm, di f f icul t  to disaggregate Moderately indurated
Hard, can not be disaggregated Wel l  indurated
by  hand

5) Assess whether the sample is best considered f issi le or blocky
6) Classi fy the sample according to Potter,  et  a l . ,  198O PA- /57
7) Off  er  a potent ia l  deposi t ional  environment for  each sampYe. Support  your
answer.  (Fissi l i ty  is  general ly considered an aspect of  marine rock.)



Part I Conglomerates
Sample ldent i f icat ion and Locat ion:
Percent Gravel in the Sample: Classi f icat ion

Roundness
Pebb leCompos i t ion  o /o  O 1  2  3  4  5  6  AverageRoundness

Mineralogic Matur i ty Sort ing
Textural Maturity Transport Distance
Comments:

Sample ldent i f icat ion and Locat ion:
Percent Gravel  in the Sample: Classi f  icat ion

Roundness
Pebb leCompos i t ion  o /o  O 1  2  3  4  5  6  AveraqeRoundness

Mineralogic Matur i ty
Textural Maturity

sorting--
Transport  Distance

Comments:



gsmple #
Size Range of  Grains
Sort ing lmage Est imat ion (Phi  value)
Range of  Roundness
Grain Composi t ion
Ouartz and Chert

Part l l  Sandstone

Average Grain Size

Average Roundness Estimate
%o From Estimation

Feldspar
Rock Fragments
Type of Interstit ial Binding Material
Classification and Descriptive Name

Diagenet ic History:

Samp le  #
Size Range of  Grains
Sort ing lmage Est imat ion (Phi  value)
Range of  Roundness
Grain Composi t ion
Ouartz and Chert

Average Grain Size

Average Roundness Est imate
%o From Estimation

Feldspar
Rock Fragments
Type of  Interst i t ia l  Binding Mater ia l
Classi f icat ion and Descr ipt ive Name

Diagenet ic History:



Part l l l  Mudstone
Sample #
Sample color
Composition
Degree of Induration
Fissile vs Blocky Fabric
Classification
Depositional environment:

Sample #
Sample color
Composi t ion
Degree of  Indurat ion
Fissile vs Blocky Fabric
Classi f  icat ion
Deposi t ional  environment:

Sample  #
Sample color
Composi t ion
Degree of Induration
Fissi le vs Blocky Fabr ic
Classi f icat ion
Deposi t ional  environment:



Part lV
For th is part  of  the exei ' ' ; ise,  you wi l l  count and ident i fy grains in 2 petrographic
thin sect ions using a polar iz ing microscope that has a mechanical  stage.
Procedure:
A. The Petrographic Microscope.

This instrument has many knobs, dials,  screws, and levers.  You wi l l  need to
use only the fo l lowing:

1) Object ive lenses
2) Focusing knobs
3) Analyzer

Do not change or try to adjust any other parts of the microscope.
B. Point  count ing.

1) Start  in the upper lef t  corner of  the sect ion.  Mark your start ing place.
2) Make a vert ical  t raverse, count ing a point  at  each cl ick.  Classi fy
whatever rock const i tuent is di rect ly below the intersect ion of  the cross-
hairs,  and assign i t  to the proper category.  Don' t  count holes or cement.

For sample A, the categor ies are:
i ) O u a r t z  +  C h e r t
2) Feldspar
3) Rock Fragments*
4) Matrix
5) Other
* Rock fragments composed of  quartz and feldspar are counted

as quartz and/or fe ldspar,  not  rock f ragments
For sample B, the categor ies are:

1  )  Non-undu la to ry .Ouar tz*
2) Undulatory Ouartz
3) Polycrystal l ine Ouartz* (2-3 crystals per grain)
4) Polycrystal l ine Ouartz (> 3 crystals per grain)
5) Matr ix
6) Other
* l f  the ent i re grain goes to ext inct ion inside of  50,  the grain

has a non-undulatory ext inct ion.  Otherwise, ext inct ion is
undulatory '  

*  l f  two or more segments of  a grain on ei ther s ide of  a sharp
boundary go to ext inct ion over 50 apart ,  the grain is

polycrystal l ine
3) Move the sl ide hor izontal ly 5 c l icks (or more) to the r ight ,  make a vert ical
t raverse upward, and so on unt i l  you have counted the proper number of
po in ts  (200) .
4\  Try to space the traverses so as to cover the ent i re s l ide.  You wi l l  ta l ly
about  12 to  16  po in ts  per  t raverse .  Thus ,  i f  you  need 20O po in ts ,  you
shou ld  want  about  12 to  18  t raverses .  l f  the  s l ide  is  about  25  mm long,  the
traverses should be 1 112 to 2 mm apart .

C. Requested data.
Fi l l  out  the at tached data sheet and answer al l  quest ions.
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Part lV Point Countinc
Sl ide A
Constituents # Points Relative %o
Ouartz + Chert
Feldspar
Rock Fragments
Matrix
Other
Rock Classi f icat ion (McBride, 1 963)
ldent i fy at  least  two features of  the sample that are a direct  resul t  of  d iagenesis.

D ick inson and
Suczek ,  1979.
ldent i fy  a t  least  two potent ia l  sources of  er ror  which must  be compensated for
when us ing  the  D ick inson and Suczek  (1979)  method '

ldent i fy  a t  least  one deposi t ional  event  which could have a l tered the or ig ina l  sample
to such a degree that  even a pr is t ine sample would not  y ie ld  the correct  provenance

by  the  D ick inson  and  Suczek  (1979)  me thod . -

Sl ide  B
Const i tuents
Non-undulatory Ouartz

# Points Relative 7o

Undulatory Ouartz
Polycrystal l ine Ouartz (2-3 grains)
Pofycrystal l ine Ouartz ()  3 grains)
Matr ix
Other
Rock  C lass i f i ca t ion  (McBr ide ,  1963)
Determine the dominate rocks in the source area as argued by Basu, et  a l ,  i  975.

ldent i fy  a t  least  two s i tuat ions,  deposi t ional  or  d iagenet ic  events,  or  sampl ing
condi t ions which could render  th is  method inaccurate.



TERRIGENOUS ROCK DESCRIPTIONS

Sample #

Color:

Textural Features
Packing:

Overall: CtravelYo

Grain size:

Sorfing:

Sphericity:

Mineralo gical matunfy :

Compositional Name

Indurahon:

Porosity: Grain orientation:

Mud %Sand %

Rounding:

Textural matmity:

Composition
Q"urt" % FeldsPar % Rockfragments %

Rock Fragment Tlpes: IRF % MRF %-SRF %

Other Terrigenous Minerals (% and fype):

Cement:

Rock Name:

S edimentary Structure s :

Interpretation:



TERRIGENOUS RO CK DES CRIPTIONS

Sample #

Coior:

Grain orientation:

Overall: Grave|%6

Grain size:

Snrf ino '

Sphericity:

Sand % Mud %

Rounding:

Textural maturity:

Composition
Quartz % Feldspar % Rock fragments %

RockFragmentTypes: IRF% MRF%-SRF%

Other Ten'igenous Minerals (Yo and type):

Textural Features
Packine:

Mineral o gic al maturity :

Compositional Name

Induration:

Porosity:

Cement:

Rock Name:

Sedimentary Structures:

Interpretation:



TERRIGENOUS ROCK DES CRIPTIONS

Sample #

Coior:

Overall: GravelYo

Grain size:

Sorting:

Sphericity:

Sand % Mrtd 7o

Rounding:

Textural matr,rity:

Composition
Quartz % Feldspar % Rock fragmentso6-

Rock Fragment Tlpes: IRF % MRF %-SRF %

Other Terrigenous Minerals (% and type):

Textural Features
Packing:

Mineralo gical maturity :

Compositional Name

Induration:

Porosity: Grain orientation:

Cement:

Rock Name:

S edimentary Stnrctures :

Interpretation:



TERRIGENOUS ROCK DESCRIPTIONS

Sample #

Color: Induration:

Porosity:
Textural Features
Paelr ino '

Overall: Gravelo/o

Grain orientation:

Sand % Mud %

Grain size:

Snrf ino '

Sphericity:

Textural maturity:

Composition

Rounding:

QuartzYo Feldspar % Rock fragments %

RockFragment Tlpes: IRF % MRF %-SRF %

Other Terrigenous Minerals (Yo and fype):

Mineralo gical maturity:

Compositional Name

Cement:

Rock Name:

S edimentary Structures:

Interpretation:


