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Why Geologic Names Reviews are Important
• Consistent and effective communication to colleagues and the public
• Clear explanations
• Precise discussion of scientific data and interpretation
• Pride in the quality of USGS products

A geologic names review is more than spell checking; also includes:
1. Conformance with North American Stratigraphic Code
2. Conformance with stratigraphic principles
3. Consistency between text, correlation charts, description of map units,
figures, tables, etc.
Geologic names reviews started in the USGS in 1899, and was consistent
until 1995

From Mull and others (2006)

“Authors must strive for clarity, consistency, and
correct usage of both formal and informal
terminology because of the complex interactions
between time and space interpreted from the
presently existing stratigraphic record”
Don E. Owens, 2009, How to use stratigraphic terminology in papers, illustrations, and talks:
Journal of Stratigraphy, v. 6, n. 2, p. 106-116.

USGS Time Scale - FS 2018-3054
(static; update coming in 2022)

International Commission on Stratigraphy Time Chart
(dynamic)

http://www.stratigraphy.org/index.php/ics-chart-timescale

https://doi.org/10.3133/fs20183054

Examples of Rank Hierarchy Terms of the Geologic Time Scale
POSITION (CHRONOSTRATIGRAPHIC)

TIME (GEOCHRONOLOGIC)

Phanerozoic Eonothem

Phanerozoic Eon

Cenozoic Erathem
Quaternary System
Pleistocene Series

Gelasian Stage

A chronostratigraphic unit is a body of rock
established to serve as the material reference
for all rocks formed during the same span of
time.

Cenozoic Era
Quaternary Period
Pleistocene Epoch

Gelasian Age

A geochronologic units is a division of time
distinguished on the basis of the rock record
preserved in a chronostratigraphic unit.

Upper, Middle, Lower versus Late, Middle, Early
(chronostratigraphic (position) versus geochronologic (age))

“Fragile items are placed on upper shelves, not late shelves.”

“Ski season is in the early part of the year, not the lower
part of the year.”

Examples of position vs. age
(fill in the blank)
Here, _____ Tertiary sediments unconformably overlie
Paleozoic rocks. [lower or early?]
Here, lower Tertiary sediments unconformably overlie
Paleozoic rocks.

The volcanic eruption occurred before the ____ Oligocene.
[upper or late?]
The volcanic eruption occurred before the late Oligocene.

This unit is correlative with the ____ Oligocene Vicksburg
Group. [lower or early?]
This unit is correlative with the lower Oligocene Vicksburg
Group.

Examples of position vs. age
(fill in the blank), continued
Granitic rocks intruded the Menominee Group in the ____
Mesoproterozoic. [upper or late?]
Granitic rocks intruded the Menominee Group in the late
Mesoproterozoic.

The Middle-____ Pennsylvanian boundary is placed at the top
of the informal Mason coal bed. [Upper or Late?]
The Middle-Upper Pennsylvanian boundary is placed at the top
of the informal Mason coal bed.

The ____ Pleistocene terrace deposit lies 100 feet above the
____ Pleistocene deposit. [lower or early/upper or late?]
The early Pleistocene terrace deposit lies 100 feet above the late
Pleistocene deposit.

Stay Away from Slang, Abbreviations, Impreciseness
Use Cambrian-Ordovician, NOT Cambro-Ordovician
Spell out “Formation”, etc. on tables and figures; if you must use abbreviations on tables or figures, define in caption
Do NOT use unit names to imply time; examples – pre-Dakota unconformity, Beekmantown time
NEVER use the same name for a rank and one of its components; example – Helderberg Formation of the
Helderberg Group
Be precise - Do NOT add lithology to end of the formation or group name; example – Elbrook Formation
limestone should be limestone of the Elbrook Formation
Be precise – Use lower part of the Choptank Formation, NOT lower Choptank Formation (implies two
different formations)

*Remember, authors who are careless run the risk of the perception of carelessness extending to
data collection, analysis, interpretations, and conclusions.

Uppercase or Lowercase?
Series/epochs are uppercase:
All series/epochs used to be formal Lower/Early, Middle, Upper/Late

Today, some series/epochs of the geologic time scale are named:
The Silurian, Permian, Tertiary, and Quaternary Systems/Periods are
completely subdivided into named series/epochs.
The rest use Lower/Early, Middle, and Upper/Late as “placeholders,” and so
they are capitalized. For example, Upper Cretaceous, Middle Jurassic, and Lower
Devonian Series (Late Cretaceous, Middle Jurassic, and Early Devonian Epochs).

Informal subdivisions of chronostratigraphic/geochronologic units are lowercase:

upper Paleozoic – shorthand for upper part of the Paleozoic Erathem
late Paleozoic – shorthand for late part of the Paleozoic Era

Uppercase or Lowercase?
____ Miocene [upper or Upper?]

____ Silurian [lower or Lower?]

upper Miocene

lower Silurian; formally Llandovery

____ Cretaceous [late or Late?]

____ Permian [middle or Middle?]

Late Cretaceous

middle Permian; formally Guadalupian

____ Cretaceous [middle or Middle?]

____ Ordovician [upper or Upper?]

middle part of the Cretaceous

Upper Ordovician

____ Mesozoic [lower or Lower?]

____ Tertiary [lower or Lower?]

lower Mesozoic

lower Tertiary; formally Paleocene to Oligocene/Paleogene

Geologic Units Spanning Chronostratigraphic/Geochronologic Units
(use of “to,” “and,” “or”)
A geologic unit can be assigned to more than one chronostratigraphic or
geochronologic unit:
The term “to” means relatively continuous deposition or time; for example,
Ordovician to Devonian includes the Silurian.

The term “and” means a significant amount of missing strata or time; for
example, Ordovician and Devonian excludes the Silurian.
As a single horizon cannot span time, use “or”; for example, Ordovician or
Silurian.

Numerical Ages
Duration of Time

Abbreviation

Points in Time

Abbreviation

thousand years
interval

k.y.

kilo-annum (103 years ago)

ka

million years interval

m.y.

mega-annum (106 years
ago)

Ma

billion years interval

b.y.

giga-annum (109 years ago)

Ga

Duration of time is without specific reference to the present (yr, k.y., m.y., b.y.).

Points in time are before present and uses standard international (SI) unit abbreviations (ka, Ma, Ga).
Do NOT use redundant terms “ago” or “before present”!

Numerical Ages
(examples)
Continuous eruption occurred for almost 2 ____. [k.y. or ka?]

Continuous eruption occurred for almost 2 k.y.

Potassium-argon (K-Ar) dating of the gneiss yielded a crystallization age of 550 ___. [m.y. or
Ma?]

Potassium-argon (K-Ar) dating of the gneiss yielded a crystallization age of 550 Ma.

Resulting 230Th/U ages that constrain deposition range from 397±27 ___ to 248±9 ___. [k.y. or
ka? ]
Resulting 230Th/U ages that constrain deposition range from 397±27 ka to 248±9
ka.

Order of Discussion of Stratigraphy
Older to Younger/Lower to Upper…unless…

In text – describe stratigraphy from older to younger or lower to upper*
* sometimes it is feasible to discuss well logs from top to bottom
Example – The Silurian and Devonian Helderberg Group is…..

In graphics (illustrations, tables, charts, correlation of map units, and
description of map units) – show stratigraphically or geochronologically,
oldest or lowest at bottom/youngest or uppermost at top
Example of DMU – DSh Helderberg Group (Devonian and
Silurian)
From Evarts and others (2016)

Hierarchy of Rank Terms
Stratigraphic units
Supergroup
Group
Formation
Member
Submember
Bed(s), Flow, Tongue

Lithodemic units
Supersuite
Suite
Complex
Granite, Gneiss, Schist, Volcanic

Formal versus Informal Geologic Names
• Consult the USGS lexicon of geologic names, Geolex, to determine validity, it’s current age
designation and where used.
• If using an informal name used by previous workers, add the reference to the name the first
time it is used.
Example – Walker sandstone of Haynes (1994)
• Or state, the informal Walker sandstone
• If using your own informal name, state the lithology followed by the place where it was
examined the first time it is used. Do not use a place name that already has a formal unit
named for it.
Example – rhyolite of Devils Gate, or rhyolite at Devils Gate

Even chronostratigraphic/geochronologic units can be informal
Examples – Anthropocene series/epoch; upper Silurian

Undivided vs. Undifferentiated
The terms undivided and undifferentiated are mostly used on geologic map descriptions
to denote combining of geologic units or lithologies.

Undivided used when combining geologic units; examples Lincolnshire and New Market Limestones, undivided
Helderberg Group, undivided

Undifferentiated used for combining rock types; examples –
Gabbro and diorite, undifferentiated
Silurian sedimentary rocks, undifferentiated
Undifferentiated lavas

From Turner and others (2011)

Changing Nomenclature – New Names
• Consult North American Startigraphic Code (Articles 3-16)
• Choose a name not already in use, consult lexicons

• Reserve name through the NGMDB
• Publish
1. Intent to formally name
2. Rank
3. Derivation of name
4. Type locality/stratotype (if applicable)
5. Lithologic description
6. Definition of boundaries
7. Historical background
8. Dimensions
9. Geographic distribution
10.Correlation
11.Genesis

Changing Nomenclature (cont.) – Revising Names
• Consult North American Stratigraphic Code (Articles 17-19)

• Types of changes to be published as revisions
1. Boundary changes
2. Change in rank
3. Change from one area to another
4. Addition of principal reference section (type sections/localities must not be changed)
5. Age changes

* Redefinition is changing content of unit without changing boundaries or rank and redescription is correcting
inadequate or inaccurate description.

Changing Nomenclature (cont.) – Abandoning Names
• Consult North American Stratigraphic Code (Article 20) *

• Determine if unit is improperly defined or obsolete
• Do NOT abandon units when intending to restrict its usage in a study area
• Need to have sufficient justification to demonstrate concern for nomenclatural stability:
• Synonymy or homonymy
• Improper definition (e.g., defining lithostratigraphic units by chronostratigraphic criteria)
• Long-term disuse or obsolescence
• Flagrant misuse or Code violation
• Impracticability
• Need recommendation for nomenclature to be used in its place

* Abandoned names may be reinstated (see Article 20(e))

What You can do for Geolex
• Geolex is the standard reference for the Nation’s stratigraphic nomenclature
• Its purpose is to aid authors and reviewers on usage and definitions of geologic names
• If you notice changes from other publications not yet included, inform NGMDB staff by
forwarding reference to gnc@usgs.gov
• If your manuscript has a comprehensive discussion of stratigraphy or nomenclature,
forward to NGMDB staff

Resurrected Stratigraphic Notes - 2021
Volume 1 Preliminary Contents
Stratigraphic notes: An Outlet For Stratigraphic Studies
Randall C. Orndorff, Nancy R. Stamm, David R. Soller
Divisions of Geologic Time—Major Chronostratigraphic
and Geochronologic Units
Randall C. Orndorff, Nancy R. Stamm, David R. Soller,
Lucy E. Edwards, Julie A. Herrick, Leslie F. Ruppert,
Janet L. Slate, Berry H. Tew, Jr.
Reference Notes on Geologic Names Usage for Authors
and Peer Reviewers – A Primer on Stratigraphic
Nomenclature
Randall C. Orndorff

Template for Papers Submitted to Stratigraphic Notes
Nancy R. Stamm

Resources for Authors and Reviewers
• Divisions of Geologic Time – Major Chronostratigraphic and Geochronologic Units (USGS FS 2018-3054):
https://doi.org/10.3133/fs20183054
• International Chronostratigraphic Chart: http://www.stratigraphy.org/index.php/ics-chart-timescale
• North American Stratigraphic Code:
https://ngmdb.usgs.gov/Geolex/resources/docs/NACSN_Code_2021.pdf
• National Geologic Map Database – Geolex: https://ngmdb.usgs.gov/Geolex/search

• Journal of Stratigraphy, v. 6, n. 2: http://www.micropress.org/microaccess/stratigraphy/issue-260/article-1638
Particularly, How to use stratigraphic nomenclature in papers, illustrations, and talks
• USGS Suggestions to Authors 7: https://www.nwrc.usgs.gov/lib/lib_sta.htm

• USGS Suggestions to Authors 8 (Geologic Nomenclature, only):
https://ngmdb.usgs.gov/Info/docs/USGS-STA8_GeolNomenChapterDRAFT.pdf

“Authors must strive for clarity, consistency, and
correct usage of both formal and informal
terminology because of the complex interactions
between time and space interpreted from the
presently existing stratigraphic record”
Don E. Owens, 2009, How to use stratigraphic terminology in papers, illustrations, and talks:
Journal of Stratigraphy, v. 6, n. 2, p. 106-116.

