Some Geological Terminology
With extra special thanks to the good people at American Geosciences Institute (AGI) for allowing full access to their “Glossary of Geology” during the global Covid-19 pandemic!
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Kia ora!  

Your task is to make a detailed bedrock geological map and cross-section of the Glens of Tekoa area.  A wide variety of tectonically deformed rocks occur at Glens of Tekoa, making the area perfect for learning basic geological mapping skills and terminology. 

Your task can be broken down into four key activities:

1) Familiarise yourself with the background information and resources provided to you, including this Glens of Tekoa – Virtual Field Trip Resources document. Other key resources include an article by Sevon (1969), the on-line Glens of Tekoa – Virtual Field Trip Video, Outcrop Data Sheets, and separate Basemap and Cross-Section files.

2) Observe and collect geological outcrop data by watching the Virtual Field Trip Video and completing at least 19 separate Outcrop Data Sheets (at least one for each outcrop).

3) Create a Geological Map of the Glens of Tekoa Area based on your structural, textural and compositional outcrop observations and data. You should create your maps using the Sketchbook app (https://sketchbook.com/) or similar software and the Basemap (A3 page size) file provided.

4) Create a Geological Cross-Section based on the data and interpretations presented in your geological map. You should create your cross-section using the Sketchbook app (https://sketchbook.com/) or similar software and the Cross-Section (A3 page size) file provided.

Your completed outcrop data sheets will convey the data and observations you make using the materials provided. The virtual field trip video will be your primary source of information, but you encouraged to use the information included in Sevon (1969) to assist your observations and data collection.

When completed, your map should show the boundaries (i.e. contacts) between the geological units established by W. D. Sevon (1969). Major faults, fold axes and structural data (dips/strikes, trend/plunge of any fold axes) will be appropriately symbolised and drawn on a complete map. 


Your cross-section should illustrate the geological sequence and structure.  Please, use the A-A’ topographic profile provided.

Learning Goals:

1) Have fun!

2) Recognise and record the structure, texture and composition of common rocks

3) Accurately use correct geological terminology

4) Create a geological map and cross-section
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Learning Goals & Learning Outcomes

Glens of Tekoa – Virtual Field Trip Video Chapters
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New Zealand Geological Timescale NZGT 2015/1 (JI Raine, AG Beu, AF Boyes, HJ Campbell, RA Cooper, JS Crampton, MP Crundwell, CJ Hollis, HEG Morgans & N Mortimer (2015) New Zealand Geological Timescale NZGT 2015/1, New Zealand Journal of Geology and Geophysics, 58:4, 398-403, DOI: 10.1080/00288306.2015.1086391)
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Stratigraphic & Cross-Section Lithologic Symbols
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Block Diagrams of Geological Structures; Strike & Dip
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Appendix 4  - Strike and Dip
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Block Diagrams of Common Folds
(n.b. not all fold axes are vertical!)







Normal Fault					Reverse Fault
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Strike-Slip Fault (right-lateral in this example)
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Block Diagrams of Common Faults
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Angular Unconformity












Disconformity




Unconformities








Paraconformity












Nonconformity







Suggested Systematic Outcrop Procedure
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Geologic Map Check List

Outcrop Data Sheet
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Complete submissions of this assignment will include:


1) Title
2) Author(s) Names (i.e. Student ID Number)
3) Scale Bar
4) North Arrow and Magnetic Declination (+23.5° at GoT)
5) Stratigraphic Column / Map Unit Legend
6) Strike and Dip Symbols 
7)  Fold Axis and Fault Symbols
8) Consistent, Clear and Coherent Map Unit Symbology
 9) Cross Section (using same symbology as map!)
Check-List
10) 1 completed Outcrop Data Sheet for each outcrop






















1) Prepare – identify the key questions/objectives of your mapping experience and visit outcrop #1, the library (i.e. read the relevant literature and resources provided!).  

2) Orient – consider the mapping area and familiarise yourself with your basemap and associated resources (e.g. Google Earth).  Take extra care to ensure that you are entirely confident in your ability to link your observations/data to a precise location on your basemap. Master the mapping area’s stratigraphy (see: Sevon, 1969).

3) Plan – devise a reasonable plan for your work.  We are all new to this virtual field trip experience and it is important to recognise and value the novelty of this exercise. If your initial plan/approach isn’t working for you, change your approach!

4) Investigate – study (i.e. peruse) the outcrop information included in the Glens of Tekoa - Virtual Field Trip video.  Short on-site video clips focusing on the location and structural aspects of the outcrops is provided, as well as photographs of the outcrops at various scales. Use the pause button liberally! If your video-browser does not zoom in enough, try downloading the video file and using the zoom capability of free apps like VLC. Record relevant information on your Outcrop Data Sheets.

5) Reflect (and Revise) – You want to be sure you are making good progress towards achieving your objectives/learning goals and outcomes, so take time for reflection. Jot down your thoughts, questions, feelings as you take this journey, and please share these reflections via Learn or email with your instructors. We can help you achieve your learning goals provided we know where you’re at with your learning.

6) Start Drafting Your Map  - it’s a good idea to put all your structural observations on your geologic basemap map in one or more layers in SketchBook (n.b. turn on ‘Layer Editor’ under the Window tab so you can see what’s in your map’s layers). Geological maps are highly condensed databases, and you will want to organise your map’s effectively and efficiently (save your file regularly!). Drawing map unit contacts on a basemap is incredibly satisfying, but also a point of stress and anxiety for many geologists. The unit thicknesses given in Sevon (1969) will help immensely as there is inevitably a large amount of inference based on geological reasoning irrespective of whether you are in the field or on a virtual field trip!

7) Interpret –it is helpful to have dedicated time to interpretation once you have recorded your observations on your draft map.  Interpreting helps to understand the geological story behind the data recorded on your map. Don’t be afraid to question your observations – at any stage of the process. It’s rock science, not rocket science, and things should make sense at fundamental levels. For example, older rocks are typically beneath younger rocks – superposition. Yet, when older rocks are over/above younger rocks, it’s not necessarily wrong, it just needs a rigorous geological explanation. Tectonics/deformation tend to be a choice solver of riddles!

[Repeat 1-7 Daily]

8) Prepare you Final Geological Map, Cross section, and Outcrop Data Sheets – my only advice here is don’t wait until the last minute!  You should be making regular progress on your data sheets and map. The cross-section should be last.

Basic Geologic Mapping Method


Construction of a cross-section is a critical part of geological mapping. Although we live on the ground surface and tend to focus our attention on what’s above ground, most geology is in the sub-surface. If we are to accurately predict the location of oil, gas, mineral deposits (or water resources) we need to have a good understanding of subsurface geology. Cross-sections are crucial.

A geologic cross-section is an interpretation of the distribution and structure of rock units in the subsurface. Geologic cross-sections are constructed by first considering and understanding the surface geology (i.e. make your map first!).  Once a reasonable understanding of the geology exposed at the surface is attained, we start placing geologic unit contacts on the base map, and by combining these data with structural observations (e.g. strike and dip data) we construct a cross-section.

The basic procedure for construction of a geologic cross section is as follows:

1) Make comprehensive observations with regard to the geology at the surface and record accurate notes of outcrop structure.  If your structural data is poor, your cross-section will also be poor.  If your structural data is clear, well organized, and comprehensive, you are very likely to produce a high-quality cross-section!

2) Using your topographic profile, add the geologic unit contacts to the cross section. The degree to which you will be able to locate contacts on your geologic map will vary. Some of the geologic contacts you will be able to locate precisely. Others you will only be able to approximate. Use a solid black line for well-located contacts and a dashed line for contacts that are less precisely located.

5) Project the geologic contacts into the subsurface to form your cross section,
make use of any strike and dip information you have regarding the orientation of the
map units (at the surface). Be sure that your cross-section is geologically reasonable. For example, don’t project your contacts straight down to great depth using a straight edge! If you think the contacts are deformed (curved/folded), show that on your cross-section! Deformed rocks can – and do – have rapidly changing dip angles over relatively short distances. Don’t forget to infer the location (and tilt!) of any major faults/fold axes.

6) Finalize your cross section.  Colour the units on your map and cross-section using the same colour scheme and symbols. Complete a legend/stratigraphic column/ symbol explanation.
Basic Cross-Section Creation Method
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University of Canterbury - Learning Outcomes
aligned to learning goals

Students successfully completing this virtual field trip will:
® Be able to observe, record and interpret a variety of geological phenomena
e Be able to systematically record outcrop data, measure and recognise basic structural, textural and compositional information

® Be competent to carry out independent mapping and/or field data recording in igneous, metamorphic and
sedimentary terrain.

® Be able to use aerial photography and contour maps as an aid to field mapping.
e Be able to interpret history and extract geological information

e Have gained experience orienteering using a map

University Graduate Attributes

This course will provide students with an opportunity to develop the Graduate Attributes specified
below:

Critically competent in a core academic discipline of their award

A

Students know and can critically evaluate and, where applicable, apply this knowledge to
topics/issues within their majoring subject.

Employable, innovative and enterprising

@ Students will develop key skills and attributes sought by employers that can be used in a
range of applications.
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Chapter Chapter Start Time Chapter Name Chapter Chapter Start Time Chapter Name

1 0:00:00 Glens of Tekoa 34 0:46:04 Outcrop 10 - Fly In

2 0:00:17 Pepeha-Introduction 35 0:46:23 Outcrop 10 - Structure

3 0:00:55 Space Odyssey 36 0:49:53 Outcrop 10 - Texture and Composition

4 0:01:28 Learning Goals and Outcomes 37 0:50:17 Outcrop 11 - Fly In

5 0:03:03 Workflow 38 0:50:35 Outcrop 11 - Structure

6 0:04:09 Outcrop 1 - Fly In 39 0:53:43 Outcrop 11 - Texture and Composition

7 0:04:41 Outcrop 1 - Structure 40 0:53:53 Outcrop 12 - Fly In

8 0:13:47 Outcrop 1 - Texture and Composition 41 0:54:12 Outcrop 12 - Structure

9 0:14:55 Outcrop 2 - Fly In 42 0:59:57 Outcrop 12 - Texture and Composition

10 0:15:14 Outcrop 2 - Structure 43 1:00:29 Outcrop 13 - Fly In

11 0:19:16 Outcrop 2 - Texture and Composition 44 1:00:50 Outcrop 13 - Structure

12 0:19:26 Outcrop 3 - Fly In 45 1:05:31 Outcrop 13 - Texture and Composition

13 0:19:45 Outcrop 3 - Structure 46 1:05:41 Outcrop 14 - Fly In

14 0:21:03 Outcrop 3 - Texture and Composition 47 1:06:01 Outcrop 14 - Structure

15 0:21:12 Outcrop 4 - Fly In 48 1:09:49 Outcrop 14 - Texture and Composition

16 0:21:32 Outcrop 4 - Structure 49 1:09:58 Outcrop 15 - Fly In

17 0:25:34 Outcrop 4 - Texture and Composition 50 1:10:19 Outcrop 15 - Structure

18 0:25:43 Outcrop 5 - Fly In 51 1:14:01 Outcrop 15 - Texture and Composition 1

19 0:26:03 Outcrop 5 - Structure 52 1:14:11 Outcrop 15 - Texture and Composition 2

20 0:32:13 Outcrop 5 - Texture and Composition 1 53 1:14:21 Outcrop 16 - Fly In

21 0:32:23 Outcrop 5 - Texture and Composition 2 54 1:14:42 Outcrop 16 - Structure

22 0:32:56 Outcrop 6 - Fly In 55 1:14:52 Outcrop 16 - Texture and Composition

23 0:33:17 Outcrop 6 - Structure 56 1:15:11 Outcrop 17 - Fly In

24 0:36:57 Outcrop 6 - Texture and Composition 57 1:15:31 Outcrop 17 - Structure

25 0:37:30 Outcrop 7 - Fly In 58 1:17:12 Outcrop 17 - Texture and Composition

26 0:37:51 Outcrop 7 - Structure 59 1:17:21 Outcrop 18 - Fly In

27 0:39:31 Outcrop 7 - Texture and Composition 60 1:17:43 Outcrop 18 - Structure

28 0:39:50 Outcrop 8 - Fly In 61 1:17:53 Outcrop 18 - Texture and Composition

29 0:40:08 Outcrop 8 - Structure 62 1:18:13 Outcrop 19 - Fly In

30 0:43:23 Outcrop 8 - Texture and Composition 63 1:18:42 Outcrop 19 - Structure

31 0:43:33 Outcrop 9 - Fly In 64 1:22:07 Outcrop 19 - Texture and Composition 1

32 0:43:55 Outcrop 9 - Structure 65 1:22:28 Outcrop 19 - Texture and Composition 2

33 0:45:52 Outcrop 9 - Texture and Composition 66 1:22:42 Outro and Outcrops in Map View
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Axial plane

(a) An anticline looks like an arch.
he beds dip away from the hinge.

(¢) A monocline looks like a stair step,
and is commonly draped over a fault block.

(e) A dome has the
shape of an overturned bowl.

Axial plane

(b) A syncline looks like a trough.
The beds dip toward the hinge.

Plunging hinge

(d) A plunging anticline has
a tilted hinge.

(f) A basin has the
shape of an upright bowl.
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Federal Geographic Data Committee (Doc. No. FGDC-STD-013-2006) U.S. Geological Survey Techniques and Methods 11-A2
FGDC Digital Cartographic Standard for Geologic Map Symbolization (PostScript Implementation)  DOWNLOAD this llustrator EPS file: Al8 / CS:
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Glens of Tekoa — Virtual Geological Mapping Exercise
Outcrop Data Sheet

Outcrop Number

Location

Latitude: Longitude:

Altitude: Position in Landscape:

Structure

Estimated Minimum Height: Estimated Minimum Width:

Strength/Induration: Fracturing:
(e.q. friable; weak; strong)

Bedding Thickness: Sm Tm Jdm 1 cm 1 mm
(position the red dot(s)) © @ S baatasl s
Strike of Bedding: Dip of Bedding:

Texture

Grain/Mineral Sizes: oo 24 28 3¢ 8 2 5 L 03 008
(position the red dot(s)) 256 64 16 4 tmm .25 .06 015 .004

Grain/Mineral Shape: angular subangular  subrounded rounded well-rounded
(position the ellipse(s)) @
Clastic Rock Sorting: very well well moderate poor very poor

(position the ellipse(s)) @

Composition (list from most to least common in rock)

Clasts:

Mineralogy:

Weathering/Diagenesis/ Colour:
Alteration:

Interpretation

Rock Type(s)/ Map Unit Name:
Lithology(igs):
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alteration (a/-ter-a'-tion)

() Any change in the mineralogic composition of a rock brought about by physical or chemical means, esp. by the action of hydrothermal solutions;
also, a secondary, i.e. supergene, change in a rock or mineral. (b) Changes in the chemical or mineralogical composition of a rock produced by
weathering.

hydrothermal alteration

Alteration of rocks or minerals by the reaction of hydrothermal water with pre-existing solid phases. Open-system chemical reactions resulting
from partial to complete chemical equilibrium between the host rock and hydrothermal fluids of a mineral deposit. Syn: wall-rock alteration . See
also: advanced argillic alteration; phyllic alteration; propylitic alteration, silicification [meta] .

phyllic alteration (phy/-lic)

Hydrothermal alteration typically resulting from removal of sodium, calcium, and magnesium from calc-alkalic rocks, with pervasive replacement of
silicates by micas, muting the original rock texture. It is a common style of alteration in porphyry base-metal systems around a central zone of
potassic alteration (Guilbert and Park, 1986, p.183). See also: overprinting; propylitization. Syn: sericitic alteration.





image19.tiff
argillite (ar'-gil-lite)

(@) A compact rock, derived either from mudstone (claystone or siltstone) or shale, that has undergone a somewhat higher degree of induration than
mudstone or shale but is less clearly laminated than shale and without its fissility, and that lacks the cleavage distinctive of slate. Flawn (1953,
p.563-564) regards argillite as a weakly metamorphosed argillaceous rock, intermediate in character between a claystone and a meta-argillite, in
which less than half of the constituent material (clay minerals and micaceous paste) has been reconstituted to combinations of sericite, chlorite,
epidote, or green biotite, the particle size of the reconstituted material ranging from 0.01 to 0.05 mm. Cf: clay s/ate. (b) A term that has been
applied to an argillaceous rock cemented by silica (Holmes, 1928, p.35) and to a claystone composed entirely of clay minerals. Also spelled:
argillyte.
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bedding [stratig]

() The arrangement of sedimentary rocks in beds or layers of varying thickness and character; the general physical and structural character or
pattern of the beds and their contacts within a rock mass, such as cross-bedding and graded bedding; a collective term denoting the existence of

beds. Also, the structure so produced. The term may be applied to the layered arrangement and structure of an igneous or metamorphic rock. See
also: stratification [sed]. Syn: layering [stratig]. (b) bedding plane.
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clastic (clas'-tic)

adj. (a) Pertaining to a rock or sediment composed principally of broken fragments that are derived from preexisting rocks or minerals and that
have been transported some distance from their places of origin; also said of the texture of such a rock. The term has been used to indicate a
source both within and outside the depositional basin. (b) pyroclastic. (c) Said of a bioclastic rock. (d) Pertaining to the fragments (clasts) composing
a clastic rock. n. A clastic rock. Term is usually used in the plural; e.g. the commonest "clastics" are sandstone and shale.
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colluvium (col-lu'-vi-um)

(a) A general term applied to any loose, heterogeneous, and incoherent mass of soil material and/or rock fragments deposited by rainwash,
sheetwash, or slow continuous downslope creep, usually collecting at the base of gentle slopes or hillsides. (b) Alluvium deposited by
unconcentrated surface runoff or sheet erosion, usually at the base of a slope. Cf: slope wash. Etymol: Latin colluvies, "collection of washings,

dregs".
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competent rock

A volume of rock which under a specific set of conditions is able to support a tectonic force. Such a volume may be competent or incompetent a
number of times in its deformational history depending upon the environmental conditions, degree and time of fracturing, etc. Cf: incompetent
rock.
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composition [petrology]

(@) chemical composition [petrology]. (b) The make-up of a rock in terms of the species and number of minerals present; mineralogic composition.
Cf: mode [petrology].
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contact (con'-tact)

n. (a) A plane or irregular surface between two types or ages of rock; examples are faults, intrusive borders, bedding planes separating distinct
strata, and unconformities. (b) The surface between two fluids in a reservoir, i.e. oil and gas, oil and water, or gas and water. Syn: interface. adj. Said
of a mineral deposit that occurs at the contact of two unlike rock types.
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deformation [tect]

(a) A general term for the process of folding, faulting, shearing, or fabric development of the rocks as a result of Earth stresses. (b) The change in the
geometry of a body of rock that occurs as a consequence of stress, e.g. translation, rigid body rotation about an axis, and strain or distortion.
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diagenesis [sed]

All the chemical, physical, and biologic changes undergone by a sediment after its initial deposition, and during and after its lithification, exclusive
of surficial alteration (weathering) and metamorphism. This is the definition as applied by most geologists in the U.S. (Twenhofel, 1939, p.254-255)
and Germany (Correns, 1950). It embraces those processes (such as compaction, cementation, reworking, authigenesis, replacement, crystallization,
leaching, hydration, bacterial action, and formation of concretions) that occur under conditions of pressure (up to 1 kb) and temperature (maximum
range of 100°C to 300°C) that are normal to the surficial or outer part of the Earth's crust; and it may include changes occurring after lithification
under the same conditions of temperature and pressure. The father of this concept was Walther (1893-1894, p.693-711), although the term
"Diagenese" was first used by Gimbel (1868, p.838) for a postsedimentary transformation of sediments into individual crystalline minerals, leading
to the creation of metamorphic rocks such as gneiss and schist. Russian (and some U.S.) geologists restrict the term to the initial phase of
postsedimentary changes, occurring in the zone where the sediment is still unconsolidated, the process being complete when the sediment has
been converted to a more or less compact sedimentary rock (Fersman, 1922); in this usage, the term is equivalent to early diagenesis as used in the
U.S. There is no universally accepted definition of the term, and no delimitation (such as the boundary with metamorphism). For a historical
discussion and review, see Larsen and Chilingar (1967) and Dunoyer de Segonzac (1968). Cf: epigenesis [sed].
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dip [struc geol]

n. The maximum angle that a structural surface, e.g. bedding or a fault plane, makes with the horizontal; measured perpendicular to the strike of
the structure and in the vertical plane. Syn: true dip, angle of dip . Cf: regional dip; primary dip. v. To be tilted or inclined at an angle.
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dip slope

A slope of the land surface, roughly determined by and approximately conforming with the direction and the angle of dip of the underlying rocks;
specif. the long, gently inclined face of a cuesta. Cf: scarp slope. Syn: back slope; outface.
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Entisols

Mineral soils that have no distinct subsurface diagnostic horizons within 1 m of the soil surface. An order in the U.S. system of soil taxonomy.
Fluvisols, Regosols, Arenosols, and some Anthrosols and Leptisols in the FAO/UNESCO world soil classification system.
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fracture [struc geol]

(a) A general term for any surface within a material across which there is no cohesion, e.g. a crack. Fracture includes cracks, joints, and faults. (b) A
crack in a rock where the movement of rock separated by the crack is normal to the surface. See also: extension fracture; extension vein, stylolitic
fracture .
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friable (fri'-a-ble)

(a) Said of a rock or mineral that crumbles naturally or is easily broken, pulverized, or reduced to powder, such as a soft or poorly cemented
sandstone. (b) Said of a soil consistency in which moist soil material crushes easily under gentle to moderate pressure (between thumb and
forefinger) and coheres when pressed together.
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geologic map

A map on which is recorded geologic information, such as the distribution, nature, and age relationships of rock units (surficial deposits may or may
not be mapped separately), and the occurrence of structural features (folds, faults, joints), mineral deposits, and fossil localities. It may indicate
geologic structure by means of formational outcrop patterns, by conventional symbols giving the direction and amount of dip at certain points, or
by structure-contour lines.





image34.tiff
glauconitic (glau-co-nit'-ic)

Said of a mineral aggregate that contains glauconite, resulting in the characteristic green color, e.g. glauconitic shale or clay.

glauconite (glau'-co-nite)

A group name for a series that comprises dioctahedral interlayer-deficient micas. Often interstratified with smectite as the mixed-layered mineral
glauconite/smectite. When mixed with other minerals or when referring to morphological features, the term glauconitic is appropriate. Often
assumed to be associated with specific conditions of deposition, but the Nomenclature Committtee of the Clay Minerals Society stated, "Mode of
origin is not a criterion..." (Bailey et al., 1979).
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granule [sed]

(a) A term proposed by Wentworth (1922, p.380-381) for a rock fragment larger than a very coarse sand grain and smaller than a pebble, having a
diameter in the range of 2-4 mm (1/12 to 1/6 in., or -1 to -2 phi units, or a size between that of the head of a small wooden match and that of a
small pea) being somewhat rounded or otherwise modified by abrasion in the course of transport. The term very fine pebble has been used as a
synonym. (b) A little grain or small particle, such as one of a number of the generally round or oval, nonclastic (precipitated), internally structureless
grains of glauconite or other iron silicate in iron formation; a pseudo-oolith.
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graywacke (gray'-wacke)

An old rock name that has been variously defined but is now generally applied to a dark gray firmly indurated coarse-grained sandstone that
consists of poorly sorted angular to subangular grains of quartz and feldspar, with a variety of dark rock and mineral fragments embedded in a
compact clayey matrix and containing an abundance of very fine-grained illite, sericite, and chloritic minerals; e.g. the Jackfork Sandstone
(Mississippian) in Oklahoma, parts of the Franciscan Formation (Mesozoic) in western California, and certain Ordovician rocks in the Taconic region
of New York and Vermont. This description is similar to Naumann's (1858, p.663) definition of the type graywacke, the Tanner Graywacke (Upper
Devonian and Lower Carboniferous) of the Harz Mountains, Germany. It generally reflects an environment in which erosion, transportation,
deposition, and burial were so rapid that complete chemical weathering did not occur. Graywackes are typically marine and commonly turbiditic
(Pettijohn, 1957, p.313). Selected modern definitions have been given by Allen (1936, p.22); Twenhofel (1939, p.289); Krynine (1948); Folk (1954);
Williams et al. (1954, p.293-297); Pettijohn (1957); McBride (1962a); and Krumbein and Sloss (1963, p.171-172). The first recorded use of the term
was by Lasius (1789, p.132-152) who referred to "Grauewacke" as a German miner's term for barren country rock of certain ore veins in the Harz
Mountains, and who described the rock as a gray or dark quartz "breccia" with mica flakes and fragments of chert or sandstone in a clay cement
(see Dott, 1964). The term "greywacke" was probably first used in English by Jameson (1808). Early usage was wide and vague: "geologists differ
much respecting what is, and what is not, Grey Wacce" (Mawe, 1818, p.92), and "it has already been amply shown that this word should cease to be
used in geological nomenclature, and...is mineralogically worthless" (Murchison, 1839). Formally defined by Geikie (1885, p.162) as "a compact
aggregate of rounded or subangular grains of quartz, feldspar, slate, or other minerals or rocks cemented by a paste...gray, as its name denotes." In
view of the diversity of usage, the term "graywacke" should not be used formally without either a specific definition or a reference to a readily
available published definition. Folk (1968, p.125) advocates discarding the term for any precise petrographic usage, and relegating it to
nonquantitative field usage for a hard, dark, clayey, impure sandstone "that you can't tell much about in the field". Etymol: German Grauwacke, "gray
stone", probably so named because the original graywackes resembled partly weathered basaltic residues (wackes). See also: wacke. Cf: arkose;
subgraywacke. Also spelled: greywacke; grauwacke. Syn: apogrit .
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greensand (green'-sand)

(@) A sand having a greenish color, specif. an unconsolidated shallow marine sediment consisting largely of dark greenish grains of glauconite, often
mingled with clay or sand (quartz may form the dominant constituent). The term is loosely applied to any glauconitic sediment. Syn: glauconitic
sand. (b) A sandstone consisting of greensand that is commonly little or not at all cemented, having a greenish color when unweathered but an
orange or yellow color when weathered, and forming prominent deposits in Cretaceous and Eocene strata of the coastal plain areas of New Jersey
and Delaware; specif. either or both of the Greensands (Lower and Upper) of the Cretaceous System in England, whether containing glauconite or
not. Syn: glauconitic sandstone. Also spelled: green sand.
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indurated (in'-du-rat"-ed)

Said of a rock or soil hardened or consolidated by pressure, cementation, or heat.

induration (in-du-ra'-tion)

(a) The hardening of a rock or rock material by heat, pressure, or the introduction of cementing material; esp. the process by which relatively
consolidated rock is made harder or more compact. See also: /ithification [sed]. (b) The hardening of a soil horizon by chemical action to form a

hardpan or duricrust. Cf: calcrete; silcrete; ferricrete; gypcrete; salcrete.
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lamination [sed]

(@) lamina [sed]. (b) The formation of a lamina or laminae. (c) The state of being laminated; specif. the finest stratification or bedding, typically
exhibited by shales and fine-grained sandstones. (d) A laminated structure.
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limestone (lime'-stone)

(a) A sedimentary rock consisting chiefly (more than 50% by weight or by areal percentages under the microscope) of calcium carbonate, primarily in
the form of the mineral calcite, and with or without magnesium carbonate; specif. a carbonate sedimentary rock containing more than 95% calcite
and less than 5% dolomite. Common minor constituents include silica (chalcedony), feldspar, clays, pyrite, and siderite. Limestones are formed by
either biotic or abiotic processes, and may be detrital, chemical, oolitic, earthy, crystalline, or recrystallized; many are highly fossiliferous and
clearly represent ancient shell banks or coral reefs. Limestones include chalk, calcarenite, coquina, and travertine, and they effervesce freely with
any common acid. Abbrev: Ist. (b) A general term used commercially (in the manufacture of lime) for a class of rocks containing at least 80% of the
carbonates of calcium or magnesium and which, when calcined, gives a product that slakes upon the addition of water.
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massive [sed]

(a) Said of a stratified rock that occurs in very thick, homogeneous beds, or of a stratum that is imposing by its thickness; specif. said of a bed that
is more than 10 cm (4 in.) in thickness (Payne, 1942) or more than 1.8 m (6 ft) in thickness (Kelley, 1956, p.294). (b) Said of a stratum or stratified
rock that is obscurely bedded, or that is or appears to be without internal structure (such as a rock free from minor joints, fissility, or lamination),
regardless of thickness. The massive appearance may be deceptive, as many "massive" beds display laminae and other structures when X-rayed. See
also: unstratified. (c) Descriptive of a sedimentary rock that is difficult to split, or that splits into layers greater than 120 cm (4 ft) in thickness
(McKee and Weir, 1953, p.383).

massive [ign]

Igneous rocks possessing a more or less homogeneous texture (fabric) over wide areas and lacking layering, foliation, cleavage, or similar features.

massive [meta]

Said of a metamorphic rock whose constituents are neither oriented in parallel position nor arranged in layers; that is, a rock that does not have
schistosity, foliation, or any similar structure.
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micrite (mic'-rite)

(a) A descriptive term used by Folk (1959) for the semiopaque crystalline matrix of limestones, consisting of carbonate mud with crystals less than 4
um in diameter, and interpreted as a lithified ooze. The term is now commonly used in a descriptive sense without genetic implication. Leighton and
Pendexter (1962) used a diameter limit of 31 um. Chilingar et al. (1967, p.317) and Bissell and Chilingar (1967, p.161) extended usage of the term
to include unconsolidated material that may be of either chemical or mechanical origin (and possibly biogenic, biochemical, or physicochemical).
Micrite is finer-textured than sparite. See also: matrix [sed]. (b) A limestone with less than 1% allochems and consisting dominantly of micrite matrix
(Folk, 1959, p.14); e.g. lithographic limestone. See also: micritic limestone.
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overturned (o-ver-turned’)

Said of a fold, or the limb of a fold, that has tilted beyond the perpendicular. Sequence of strata thus appears reversed. Syn: inverted; reversed.
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phenocryst (phe'-no-cryst)

A term suggested by J.P. Iddings, and widely used, for a relatively large, conspicuous crystal in a porphyritic rock. The term inset [petrology] has
been suggested as an alternative.
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porphyry (por'-phy-ry)

An igneous rock of any composition that contains conspicuous phenocrysts in a fine-grained groundmass; a porphyritic igneous rock. The term
(from a Greek word for a purple dye) was first applied to a purple-red rock quarried in Egypt and characterized by phenocrysts of alkali feldspar.
The rock name descriptive of the groundmass composition usually precedes the term, e.g. diorite porphyry. Obsolete syn: porphyrite.
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silicification [meta] (si-lic"-i-fi-ca'-tion)

Hydrothermal alteration in which the quartz, opal, chalcedony, jasper, or other form of amorphous silica content of the rock increases. The term
often refers to cases where there is a net addition of silica in the altered rock; but silicification may also occur by decomposition reactions where
quartz is a byproduct (desilication) or by cation leaching in silica-stable systems. Often confused with silication. Adj: silicified. Var: silification.
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sparry limestone

A limestone containing conspicuous coarse calcite crystals.
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strike [struc geol]

n. The direction or trend taken by a structural surface, e.g. a bedding or fault plane, as it intersects the horizontal. See also: attitude [struc geol]. Cf:
trend [struc geol]; trace [struc geol]. Syn: line of strike. v. To be aligned or to trend in a direction at right angles to the line of dip.
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structure [petrology]

A megascopic feature of a rock mass or rock unit, generally seen best in the outcrop rather than in hand specimen or thin section, such as columnar
structure, blocky fracture, platy parting, or foliation. The term is also applied to the appearance, or to a smaller-scale feature, of a rock in which the
texture or composition is different in neighboring parts; e.g. banded structure, orbicular structure. The term texture is generally used for the
smaller features of a rock or for the particles composing it; although the two terms are often used interchangeably, they should not be considered
synonymous, even though some textures may parallel major structural features. See also: sedimentary structure.
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texture [petrology]

The general physical appearance or character of a rock, including the geometric aspects of, and the mutual relations among, its component particles
or crystals; e.g. the size, shape, and arrangement of the constituent elements of a sedimentary rock, or the crystallinity, granularity, and fabric of
the constituent elements of an igneous rock. The term is applied to the smaller (megascopic or microscopic) features as seen on a smooth surface
of a homogeneous rock or mineral aggregate. The term structure is generally used for the larger features of a rock. The two terms should not be
used synonymously, although certain textural features may parallel major structural features. Confusion may arise because in some languages, e.g.
French, the usage of texture and structure are the reverse of the English usage.
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stratigraphic unit

A stratum or body of rock recognized as a unit in the classification of the Earth's rocks with respect to any of the many characters, properties, or
attributes that rocks may possess (ISSC, 1994, p.14), for any purpose such as description, mapping, and correlation. Rocks may be classified
stratigraphically on the basis of lithology (lithostratigraphic units), fossil content (biostratigraphic units), magnetic polarity (magnetostratigraphic
polarity units), being bounded by unconformities (unconformity-bounded units), age (chronostratigraphic units), or properties (such as mineral
content, radioactivity, seismic velocity, electric-log character, chemical composition) in categories for which formal nomenclature is lacking.
Stratigraphic units based on one property will not necessarily coincide with those based on another. It is, therefore, essential that different terms be
used for each so that their named units can be distinguished from each other. Clear definition of a stratigraphic unit is of paramount importance. A
geologic-time unit is not a stratigraphic unit. Syn: stratic unit .
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vein [struc geol]

Any fracture that contains mineralized material. Veins can display either crack-normal extension or shear displacement coupled with crack-normal
extension.
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volcaniclastic wo/"-ca-ni-clas'-tic)

Pertaining to all clastic volcanic materials formed by any process of fragmentation, dispersed by any kind of transporting agent, deposited in any
environment, or mixed in any significant portion with nonvolcanic fragments (Fisher, 1961, p.1409).
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weathering (weath'-er-ing)

The destructive process or group of processes by which earthy and rocky materials on exposure to atmospheric agents at or near the Earth's surface
are changed in color, texture, composition, firmness, or form, with little or no transport of the loosened or altered material; specif. the physical
disintegration and chemical decomposition of rock that produce an in-situ mantle of waste and prepare sediments for transportation. Most
weathering occurs at the surface, but it may take place at considerable depths, as in well-jointed rocks that permit easy penetration of atmospheric
oxygen and circulating surface waters. Some authors restrict weathering to the destructive processes of surface waters occurring below 100°C and 1
kb; others broaden the term to include biologic changes and the corrasive action of wind, water, and ice. Obsolete syn: demorphism; clastation.




