
“AN INTRODUCTION TO STRUCTURAL METHODS” - DETAILED CONTENTS:
(Navigate directly to any part of the DVD-ROM by typing the desired frame number into the box found in the lower
left corner of all frames.)

 1 Elements of Lines and Plane Frames 5 - 51
Introduction Frames 6 - 14
Horizontal and Vertical Angles Frames 15 - 22

key concepts: inclination, plunge, bearing & azimuth
Orientation of a Line Frames 23 - 31

key concepts: plunge, trend, use of the Brunton compass
Orientation of a Plane Frames 32 - 42

key concepts: strike, dip, use of the Brunton compass
key animations:  strike & dip of a plane Frame 35

Orientation of a Line in a Plane Frames 43 - 50
key concepts: trend & plunge, rake

 2 Map Interpretation:  Simple Planar Surfaces Frames 52 - 219
Understanding Map Patterns Frames 53 - 105

Introduction Frames 53 - 60
key concepts: map components: topo base, contacts, units as colored areas, symbols, legend

Horizontal Planes Frames 61 - 74
key animations:  horizontal planes and complex topography Frames 62, 64, 66, 67, 71

Vertical Planes Frames 75 - 82
key animations:  vertical planes and complex topography Frames 75, 76, 77, 79

Dipping Planes Frames 83 - 105
key concepts: rule of V’s
key animations:  rule of V’s Frames 86, 93

Determining Strike and Dip from Map Relationships Frames 106 - 155
key concepts: structure contours on a dipping plane, three-point problems

Structure Contours Frames 156 - 182
key concepts: outcrop pattern of a dipping plane
key animations:  structure contours across a fault or fold Frames 173, 175, 177

Determining Depth Frames 183 - 196
Determining Stratigraphic Thickness Frames 197 - 218

key concepts: stratigraphic & vertical thickness
key animations:  outcrop width vs dip, thickness, and topo Frames 201, 203

 3 Stereographic Projection I Frames 220 - 384
Spherical and Stereographic Projection Frames 221 - 242

key concepts:  spherical & stereographic projection; primitive circle
key animations:   stereographic projection of lines Frames 228, 231

stereographic projection of planes Frames 236, 239
Elements of the Stereographic Net Frames 243 - 255

key concepts:  great circles, small circles, equal angle net
key animations:  great & small circles Frame 253 In-Depth Comment

Plotting Lines and Planes Frames 256 - 310
Plotting a Plane Frames 256 - 273

key animations:  plotting a dipping plane Frames 261-269
Plotting a Line Frames 274 - 290

key animations:  plotting a line Frames 278-285
Plotting a Line in a Plane Frames 291 - 294
Plotting the Pole to a Plane Frames 295 - 310



Solving Problems Using the Stereonet Frames 311 - 383
Introduction Frames 311 - 313
Intersection of Two Planes Frames 314 - 344

key concepts:  determining a fold axis from the intersection of fold limbs and of cleavage & bedding;
apparent dip in a plane of section

Plane Defined by Two Lines Frames 345 - 375
Angle Between Two Planes Frames 376 - 383

 4 Constructing Geologic Sections Frames 385 - 437
Introduction Frames 386 - 392

key concepts:  the line of section, dip vs apparent dip, solving for apparent dip
Construction Procedures Frames 393 - 412

key concepts:  horizontal and vertical scale, vertical exaggeration, constructing the topo profile
key animations: constructing the topographic profile Frames 395-400

constructing the geologic section Frames 401-407
Section Considerations Frames 413 - 425

key concepts:  depth of section, constant unit thickness, retrodeformability
key animations:  retrodeformability Frames 425

Section Conventions Frames 426 - 436

 5 Map Interpretation:  Faults Frames 438 - 595
Fault Elements and Fault Types Frames 439 - 458

key concepts:  footwall & hanging wall; dip & strike slip; normal, reverse, thrust, low angle normal
dip slip faults; dextral & sinistral strike slip faults; oblique and rotational faults

key animations: footwall & hanging wall; dip & strike slip Frames 444-445, 447-454
Recognizing Faults on Maps Frames 459 - 514

key concepts:  truncation, repetition, & omission of units; klippe, fenster
key animations: truncation patterns Frames 466, 468-470

repetition & omission Frames 481, 489
Slip Versus Separation Frames 515 - 581

Introduction Frames 515 - 526
Determining Vertical Separation Frames 527 - 544
Calculating Net Slip Frames 545 - 581

key concepts:  piercing points, slickenfibers
Using Cut-Off Lines Frames 582 - 594

 6 Stereographic Projections II Frames 596 - 668
Rotating a Line Frames 597 - 611

key concepts:  rotation of linear elements about a fold axis
key animations:  small circle rotation path of a line Frames 601-602

Rotating a Plane Frames 612 - 614
Solving Rotation Problems Frames 615 - 667

One Rotation Around a Horizontal Axis Frames 615 - 631
key concepts:  rotation of linear elements in dipping planes

Two Rotations Around Horizontal Axes Frames 632 - 667
key concepts: rotation of tilted planes below a dipping unconformity, rotation of linear elements in the

limbs of a plunging fold

 7 Map Interpretation:  Folds Frames 669 - 786
Fold Elements Frames 670 - 684

key concepts:  fold axis, cylindrical & non-cylindrical folds, hinge line, limb, hinge plane
key animations:  fold axis generates a cylindrical fold Frames 673

Fold Orientation Frames 685 - 693
key concepts:  Fleuty’s classification scheme; plunging, recumbent, reclined & overturned folds



Fold Geometry Frames 694 - 719
Fold Closure and Facing Direction Frames 694 - 703

key concepts:  syncline& anticline; neutral fold; antiformal & synformal folds
Interlimb Angle and Symmetry Frames 704 - 719

key concepts:  symmetrical & asymmetrical folds; isoclinal folds; parallel & concentric folds
Viewing Folds Down-Plunge Frames 720 - 743

key concepts:  fold profile, down plunge construction
key animations: down plunge view of a fold in a map plane Frames 725

principle of “looking down-plunge” Frames 726, 728, 730, 732
Interpreting Folds on Maps Frames 744 - 765
Measuring Fold Elements on Geologic Maps Frames 766 - 785

8 Map Interpretation: Unconformities, Intrusions Frames 787 - 838
Unconformities Frames 788 - 822

key concepts:  angular unconformity, disconformity, nonconformity; unconformity map patterns
key animations:  development of an angular unconformity Frames 793

Intrusions Frames 823 - 837
key concepts:  concordant & discordant bodies; dikes, plutons, extrusives

 9 Map Interpretation:  Thrust Faults Frames 839 - 938
Thrust Fault Geometry Frames 840 - 882

key concepts: flats, ramps, bedding plane glides, footwall & hanging wall ramps, cutoffs, fault bend
folds, ramp anticlines, fensters & klippen, up-ramp displacement

key animations: displacement over ramps & flats; fault bend folds Frames 850
thrust fault elements in cross section Frames 857-861

Dynamic Development of Thrust Belts Frames 883 - 908
key concepts:  sequence of fault displacement, piggy-back transport, basal detachment, splay, layer

parallel faulting
key animations: dynamic thrust belt development Frames 887, 892-894

Map Interpretation Frames 909 - 937
key concepts:  plunge of fault bend folds; map view of ramps, flats, cut-offs; balanced cross sections
key animations: relationship between plunge of a structure and elongation of profile in map and cross

section Frames 913
geologic cross sections elongated to correspond to map view

Frames 916-920, 921-923
balancing cross sections Frame 927 In Depth Comment
down plunge viewing of  map patterns Frames 928-929

10 Fold Analysis Frames 939 - 1046
π-Diagrams and Fold Elements Frames 940 - 970

key concepts:  Pumpelly’s rule,  vs  diagrams; bisecting surface; interlimb angle
π-Diagrams and Fold Style Frames 971 - 992

key concepts:  equal area stereonet, contour stereograms
Fold Asymmetry and Vergence Frames 993 - 1002

key concepts:  parasitic folds; Z-, M-, & S-folds; fold vergence
Fold Shape and Dip Isogons Frames 1003 - 1021

key concepts:  layer thickness vs axial planar thickness; Ramsay’s class 1A, 1B, 1C, 2 & 3 folds
key animations:  constructing dip isogons Frames 1005-1008

Refolded Folds Frames 1022 - 1045
key concepts:  Type 0, 1, 2, & 3 refolded folds
key animations:  refolding folds (all types) Frames 1028-30, 1034-35, 1039-40



11 Stress, Fracture, and Fault Analysis Frames 1047 - 1238
Introduction Frames 1048 - 1054

key concepts:  triaxial stress experiments, joints, conjugate faults
Stress Frames 1054 - 1089

Stress on a Plane Frames 1054 - 1064
key concepts:  stress vs force; tensile & compressive stress; shear & normal stress

Stress at a Point Frames 1065 - 1076
key concepts:  maximum, minimum & intermediate principal stresses; lithostatic stress; confining

pressure; triaxial stress; general stress; effective stress; mean & differential stress
key animations:  pore pressure Frames 1073

Determining Stress on a Plane Frames 1077 - 1089
The Mohr Circle for Stress Frames 1090 - 1160

Constructing the Mohr Circle Frames 1090 - 1117
key animations: using the Mohr Circle Frames 1099-1103

visualizing states of stress with the Mohr Circle Frames 1105-1108
The Coulomb Envelope Frames 1118 - 1151

key animations: experimental derivation of the Coulomb Envelope Frames 1119-1123
interactions between the state of stress (Mohr Circle) and failure (Coulomb envelope)

Frames 1146-1148
the role of pore pressure in veining Frame 1148 In-Depth Comment

The Role of Anisotropy Frames 1152 - 1160
Fracture and Fault Analysis Frames 1161 - 1237

Joints and Dikes Frames 1161 - 1177
key concepts:  joint or fault sets, arrays, and systems

Conjugates and the Anderson Model of Faulting Frames 1178 - 1214
key concepts:  geometry of conjugates and principal stress axes, stereonet analysis of conjugates and

principal stress axes, Anderson theory of faulting
Faulting in Anisotropic Rocks Frames 1215 - 1228
Stress Fields Frames 1229 - 1237

key concepts:  stress trajectories

12 Strain:  Basic Principles Frames 1239 - 1493
Introduction Frames 1240 - 1266

Deformation and Strain Frames 1240 - 1251
key concepts: deformation, rigid body rotation & translation; distortion, dilation, strain

Principles of Strain Frames 1252 - 1266
key concepts: systematic vs unsystematic deformation; homogeneous vs inhomogeneous strain;

geometric compatibility; strain ellipsoid & ellipse, principal axes of strain
The Strain Ellipse Frames 1267 - 1317

key concepts: quadratic elongation, angular shear, shear strain
key animations: strain ellipse developing from initial circle with marker lines Frames 1269

changes in lengths of lines, orientations of lines, and angles
Frames 1273, 1281, 1287

Strain Analysis Frames 1318 - 1384
Introduction Frames 1318 - 1321
Deformed Circular or Elliptical Markers Frames 1322 - 1335

key concepts:  Rf  method
Changes in Lengths of Lines Frames 1336 - 1360

key concepts:  algebraic method, Fry method
Changes in Angles between Originally Perpendicular Lines

Frames 1361 - 1384
key concepts:  algebraic method, Wellman method



Three Dimensional Strain Frames 1385 - 1437
The Strain Ellipsoid Frames 1385 - 1417

key concepts:  prolate, oblate & triaxial ellipsoids; constriction, flattening, general & plane strain;
Flinn diagram

key animations: Flinn diagram Frames 1406
Fabric and the Strain Ellipsoid Frames 1418 - 1437

key concepts:  penetrative vs spaced fabric; anisotropic vs isotropic fabric; foliation & lineation;
L-, S-, & L-S tectonites and corresponding strain ellipsoids

Strain Paths Frames 1438 - 1492
Finite and Incremental Strain Frames 1438 - 1440
Pure and Simple Shear Frames 1441 - 1461

key concepts:  rotational vs irrotational (coaxial vs noncoaxial) strain; pure vs simple shear
key animations: pure vs simple shear Frames 1441-1443, 1452

simple shear Frames 1462
shear zone development Frames 1479-1480
tension gash development Frames 1483-1484

Shear Sense Indicators Frames 1462 - 1492
key concepts:  mylonites, retort-shaped porphyroblasts (mica fish), quartz ribbons vs subgrains,

shear zones, tension gashes


