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* Consistent and effective communication to colleagues and the public — P
20 E Oligocene /ﬂr’/’f

* Clear explanations wlE

. . . . . . . . 50

* Precise discussion of scientific data and interpretation
60 Paleocene

* Pride in the quality of USGS products -
80?% Campanian

A geologic names review is more than spell checking; also includes: w| § o

. . . . 100 r

1. Conformance with North American Stratigraphic Code

2. Conformance with stratigraphic principles A E (5

3. Consistency between text, correlation charts, description of map units, w £

figures, tables, etc. L =R
SR

140 Eem_“ian/ . Kingak Shale

Geologic names reviews started in the USGS in 1899, and was consistent
until 1995 From Mull and others (2006)
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How to use stratigraphic terminology
Assncistion of Amerscan sumwmm

International Subcommission on - in papers, illustrations, and talks

Stratigraphic Classification of IUGS ) . P
Donald E. Owen Divisions of Geologic Time—

International Commission on Stl'ﬂtigl‘aphy Department of Earth and 5 pace Sciences, Lamar Universicy, Beaunons, TX 77710 . : . . .
email: Donld Ouen@mareds Major Chronostratigraphic and Geochronologic Units

Introduction—Effective communication in the geosciences Cenozoic.—A controversial issue during the first decade of

ABSTRACT: Some writers, speakers, and students have problems with clear usge of svatigraghic krminokgy,  lopic nsk more . e e <
raphic Code. its 2005 revissn mldllem editions of the Itemationsl requires a consistent nomenclature for stratigraphic units and, the 21st century was the position of the base of the Quaternary

*
acute by e appearance of he comaplex 1063 North Aerican Ststi . i
WT; e (-:dc e basic cakegones ol st g aphic ma: are: H.mnmal 2o .l 3 mm n..q.la e the especially, for divisions of geologic time. A geologic time =1~ aswbarn Daarind amd mtnee e Forrin] Aincivion of e A fae
e e vt et is composed of standard stratigraphic divisions based on n

units fbicwones) ane wed 1o deseribe and come bte time: nn units. Leser-known caiegories include mmmmmwmm lthodemic,

dischronic, and v bated strai graphic aill developng, & in 2 state of tus sequences and is calibrated m years (Harland and others, 1 —
I RA I [ mod st preseat Geologists from the U.S. Geological Survey (USGS). fiz
Both formal and informal st tipraphic units are recognized. All words in formal units are capitslized, except for species names in grological sveys, scadceia, s other organizations ot al’= = .
hioaones. Osly the geogeaphically derived name in infornual units is generally capitalized. Insdequate distinction betwesn time and geolo s , an ganiz 8 & X @
phace words, both formal and infirmal, leads . Misuse of early versus kower, late versus wpper, and Ma for Myr consistent time scale to be used in communicating ages of i :i §§ ::;:Ef 3 §_
 epulemic e . - " ! logic units in the United States. Many international debate £l @ El
schas eologic fme scales, e initial sources of strati N . . . . B | BE
aphic information. Naming, revising and shandoning fomal stratigraphic names are governed by specific rules for names 1 be se occurred over names and boundaries of units, and verious §|E B g &
o ddrsicns of Seskgraghi unis, 4 1§ iropestand 10 din i ety hetien seales Of s snd posdicn, Seat des 2ot scales have been used by the i S r
mmcacoand in yours, o tim i motes] Updated time scale.—Far consistent usage of time te il e LI | |s
the USGS Geologic Names Committee (GNC; see box for 3 [ Pincese | kg3 o
bers) and the Association of American State Geologists de = Minceme | K
INTRODUCTION The purposes of this paper am: 1) to summarize, in plain lan- oped the Divisions of Geologic Time: the 2018 update shy El |'=; = 1 i E
Since publicaion of the latest revision of the North American  Buage, the cumrently availhle oy pes of formal stratigraphic units in figure | contains the unit names and boundary age estin 5| & um | g
Stratigraphic Code [North American Commission on Strati- and their usage WWM:M'IIE ﬂ'cmﬂ-wmmnb w':;;l"s ad ratificd by the I 1C on § Sl = Encene =
ic Nomenclature (NACSN 2005, 1 have been asked 0 2) toTeview some informal conventions that are sta proce-
f::’;:' a,ﬂ"“mm"'m my previously mhl]m';’:m::: using  durein stmtigrphic writing and editing, but which are not writ- :“"’"‘“ may ﬁ“:‘;' ”[‘":’ I;”h""':id 'E‘““' ’“’"’L F'l;“}‘d"d b o
. esc are specified and referenced (for example, Palmer, !

stratigraphic nomenclature {Owen 1978, 1987) which have ten in the Code, Guide, or any other readily available source.

proved useful to writers, speakers, and stadents who sirive for

1998: Gradst

Harland and others, 1990; Haq and Eysing;

clear usage of stratigrphic nomenclature, including formal CATEGORIES OF STRATIGRAPHIC UNTTS others, 201 Iker and others, 2012 Om. and others, 20
terms, informal Land in i The 205 In ic work, two e gories of units are ‘Advances in stratigraphy and geochronology roquire t | 130
North Amerian Sirsigrphic Gode (hereufir refered 1 e rocognired: 1) maieial units. hased on actusl bees of rock: 2 - ot
Code) is much the same os the 1983 Nonh American Strati-  non-material units, based on the sbstract concept of geologic time scale be periodically updnied. Therefors, the Division
graphic Code (NACSN 1983), except for the completely revised time. A hybrid of thess two categories, the chronostratigmphic Geologic Time is dynamic and is modified as needed to in o
i i i i = unit, is also recognized. A chonastratigraphic wnit is an actual accepted changes of unit names and boundary age estimate o 140
wody of mck that serves as the referent for the interpreted geo- fact she: dates the D f Geologic Ti Jeased | =
ogic time during which that body of rock was denasited. actshert upcates e visions o] eoagic | ime relcase g
INTERNATIONAL CHRONOSTRATIGRAPHIC CHART e T |2
Vell-kno Names Committce, 2007, 2010). E 180
G trati h Int ) c L. S . h 10 ior most The Divisions of Geologic Time (fig. 1) shows the m |
WGS  www.stratigraphy.or ernational Commission on Stratigra v2021 iy I phic (postion) and logie ime)
graphy.org graphy = NORTH AMERICAN STRATIGRAPHIC CODE st (poion) s gechrmnlogi (ime) ¢ | o
& & & ime unit ivisions. The National Geologic Map Database (hitps:/'n
& ﬂ?"f? & a@‘? & “fqg? ). Fe . L usgs.gov/Geolex/stratres/timescales) has additional resour |
\f\ gf (Ef & N 58 o4 time North American Commission on and information (such as stage/age terms). The systems of -
) ) —— £ e FELE ) % j— ywh ) . Mesazoic are subdivided into formal series designated by |
@ @ @ Seneslpech  SapelAge e v @ G Senes|Eeech Sgeitge  © ageiMa) & @ @ Sele | Eooch Ssae (Ao oy prind Stratlgraphw Nomenclature terms “Lower.” “Middle,” and “Upper.” The comespondin
[ Folocene b Tithonian ate relati periods are subdivided into formal epochs designated as 1 |
g = = 01y T Nimmeridgian 1821 408 Famennian e forms “Middle.” and “Late.” Similarly, the Ordovician and Devo 2m
gl «| " Chibanian e - 1873210 Upper Araaans ation of Systems and the Mississippian and Pennsylvanian Subsysi o ‘
& |Pleistocene | Calabrian . Oxfordian 810 Frasnian ’ omed d of the Palcozoic are subdivided into formal scries designat |2
[s] Gelasian | gus 10661 412 P T sundan as “Lower.” “Middle,” and “Upper” the formal epochs ar g | — 250
Pliocene "J—Piacerzian &l .. e Givetian et aos ; L Middle.” and “Late.” The Silurian E | E
| Zanclean af - stnatigrey Permian are divided into series/cpochs that have individua & =
5333 1741 £1.0 e FOREWORD TO THE REVISED EDITION FOREWORD TO THE 1983 CODE i . ) =
" [ Messinien gl .. asaauz names. Because some of the scrics/cpoch names for the C: | H
5 Tortonian W27 07 By design, the North American Stratigraphic Code is The 1983 Cade of recommended procedures for brian have been set and some have not, the placcholders | = ame
su nea ) meant to be an evalving document, one that requires change sifying and naming strtigrmphic and related unit was “Middle." and “Upper/Late" may be used. All athe |
o Miocens % 1382 1808 £1.0 AT 5128 as the field of earth sdence evolves. The revisions to the  pared during a four-year period, by and for North Ame werfearly.* “middle." and “upper/late™ are acceptabl
s £ 887 QA28 Code that are inclided in this 2005 edition encompass 3 earth scientists, under the auspices of the North Ame a informal units (lowercase). The GNC will not include ‘
1893403 ‘broad spectrum of changes, ranging from a complete revison  Commésion on Stratigraphic Nomenclature. It repres ! ) N
g 44 M1302 4182433 of the section on Biostatigraphic Units (Artides 48 to 54),  the thought and work of scores of persons, and thousan: series/cpoch names in the Divisions of Geologic Time uni
8 am - 2088 azana23 several wording changes to Artide 58 and its remarks con- hours of writing and editing. Opportunities m participa are named for a specific system/period. | =
425608 cerning Allasratigraphic Units, updating of Article 4 toin- and review the work have been provided throughou = amo
o e 2182 4808 carporate changes in publihing methods over the last two  development, as cited in the Preamble, o a degree unpr - | =
ligoce Rupelian AN 0T decades, and 2 variety of minor wording changes to improve dented during preparation of eadier codes. US Department of the Interiec @ k=
338 434208 clanity and self-consistency between different sections of the Publication of the International Stratigraphic Gui¢ LS. Gealogical Survey £
= Priabonian Code. In addition, Figures 1, 4,5, and 6, as well as Tables | 1976 made evident some insufficiencies of the American |
g = arr 48410 and Tables 2 have been modified Mast of the changes  Swatigraphic Codes of 1961 and 1970. The Commission
412 4408412 adopted in this revision arose from Notes 60, 63, and 64 of  considered whether w discard our codes, pach them aver, |
& aanis the Commission, all of which were published in the AAPG  or rewrite them fully, and chose the last. We believe it de- e
2 418 4452414 Bulletin. These changes follow Code amendment procedures. sirable to sporsor a code of stratigraphic practice for use in |
E Unper as outlined in Article 21 Narth America, for we can adipt to new methods and points
580 asan7 We hope these changes make the Code a more usable  of view mare mpidly than a warldwide body. A timey ex-
892 E document to professional and students alike. Suggestions  ample was the recopnized need ta develop mades of estab- ‘
. 25981 2021 a 458408 for furure modifications or additions to the North American  lishing formal nonstatiform (igneous and high-grade meta-
: . = Stratigraphic Code are abways welcome. Suggested and  morphic) rock unifs, an objective that is met in this Code, Upper/ Ltz |
&80 26420 4016 S Madde AE73811 adopted madifications will be announced to the profession,  but not yet in the Guide R
2665204 1= ATO0 £1.4 as in the past, by seridl Notes and Reports published in the The ways in which the 1983 Code (revised 2005) diffess |
721502 - o Floian AAPG Bullerin. Suggestions may be made to representatives  fmm earlier American endes are evident fom the Contents
27301 2014 Lower . ATTT 814 of your ssodation or agency who are current commis- Some categories have dissppeared and others are new, but _
s s an Tremadocian el P [GEEF) tr mideg sianers, or directly w the Commission itself. The Commis-  this Cade has evalved from earlier codes and from the | 3
L =02 e e o e o e sion meets annually, during the mtional meetings of the  International Stratigraphic Guide. Some new units have not =
#3205 a1 nss sgraphic Agen (G354 | S Gealogical Sodety of America yet stmad the test of lang practice, and conceivably may not, | &
os a0 _ — SHUSS G rosled GSSP e avadabls e vbals e v SRy o but they are introduced toward mesting recognized and 2
20982 4017 Jiangshanian Tha URL 0 s chart i Sourd ol 2004 North American Commission defined needs of the profession. Take this Code, use it, but | F
ms 20884018 ::3: Humedcal ages arm subject o ieviicn and 4o ot define Lnks in e on Stratigraphic Nomenclature donet <m:|dm\.n it because it contains something new ar not
En only GESPx da Fur of direct interest w you. Innovations that prove unaccept-
100.5 307 401 - 5008 gy g epeseeti-mrpu able ta the profession will expire without dimage to other J L1 480 |
3070 401 Sgec, an approaimais numarical age (-] b prded concepts and procedures, just as did the geologic-dimate
~ 8048 Reatifaxt Subbans Subepochs e ahbniated i UL (UppaLate ) M units of the 1961 Code.
~ 3D HE2404 —808 The 1983 Code was necessarily somewhat innovative
. Fracanion ok b A Ccloge T e 012 by Crcinn because of (1] the decision t write  new cod, rather than
150 32204 -5 o al. (2012), furse o e Quaiemary, Lpper Pakeogene, o revise the 1970 Code; (2] the open invitation to members
. . e e o Precatan B s peter 2 Wiusset meied Noweber 12, 2004; pmvsonl aoesne febary 10 of the gealogic profesion t offer suggestions and ideas,
—zaa 92 —8n 3008, revised manusaipt receved Mey 19, 2005; fnal arceptance iy 05, 2005 both in writing and orally; and [3) the progress in the earth
_aze Coksing Tolivia e Cornasiusion b oo i DOKTA1305/07asas8 123 sciences since completion of previous codes. This mepart
6704 —82 Cochigeca hiap of T e {ws cn e — 7
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“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.
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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 Cenozoic Era
Quaternary System Quaternary Period
Pleistocene Series Pleistocene Epoch
Gelasian Stage Gelasian Age
A chronostratigraphic unit is a body of rock A geochronologic units is a division of time
established to serve as the material reference distinguished on the basis of the rock record
for all rocks formed during the same span of preserved in a chronostratigraphic unit.

time. %USGS
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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.”

RS

“C
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Examples of position vs. age

(fill in the blank)
) uua!Erl'Ear\i :{::}:;59 EE%” | %‘ Edizcaran -
Fleiile=1, |I Here, Tertiary sediments unconformably overlie
3|8 B | . :
i M L Paleozoic rocks. [lower or early?]
| = Stelan
. Upper  Late | 1,200 . . .
i= e E camin | Here, lower Tertiary sediments unconformably overlie
S | e Paleozoic rocks.
| A
=| £° 11510 | = 1.800
Lower  Easty -5 | orosidan
701 9 30.2 | E ] - o 9
i || Il Elo| The volcanic eruption occurred before the Oligocene.
N | - [upper or late?]
1 e e e B
e || £ The volcanic eruption occurred before the late Oligocene.
s | | B
£ [ |DmeerfisE) o, =
i i Iseg _Ef ; -
Upper / Late i | g ? o . . . - - o -
gl g0 T | |2)E This unit is correlative with the Oligocene Vicksburg
2 . || - - Group. [lower or early?]
o [ || - This unit is correlative with the lower Oligocene Vicksburg
D || |3 Group.
.EE Middiz ::T | :g z
E Lower / Eamy || : r‘{fUhSG§
5410 1.0 L | 4,500 science for a changing wor
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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.

ZUSGS
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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. % USGS
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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

o
@ = e AN 2
ZlE S— & = =| E TEm =
g |= = or E3 il = 0 Ex L
2 |& be = S| e =C =
; # 2= Fr ¥ =
Ousiermary | Holocens | .
Q) [Temtecans | ooy _ | Ediacaran
— = Fiincese | & s = e
::.: '2_'5_'_ e L E [m'l
= £ =| miocens =1 T20
B| B Z e 1] o
=| & omgocems | =
E| € | = | vomen
. =F Encere o~
= |5e =
Paleocens | 7 1.000
Stenian
=
Upper/ Late = -
- = 1,200
=
=5 1005 g Ectss)
= —
= c.'_,'l g 1,800
Lower / Esfy »
= | = | caymmizn
1 B
E e B 1610
- Upper/ Late o
= - 1E3E 211 Statheran
g = Middis
£| &= et 10 _ 1,800
= . =
Lower [ Bty -2 | orosman
=
1.2 g
E0
Upper/ Late g
= PpETS o
ig - = | Fewactan
= =27
Migdle | 2300
Lower [ Exry |~ 7
= Loginglan f:_l g . s
[ £ ..
= = Guadaluplan 2500
= EE P 27205 011 =
= £ =z
= Clsuraltsn =
7960 20 =
— & [URpERILEE D =
— fi" S 152 402 — —| 2800
S [EERREINEEAEN om0 200 5
B -
£ (2 LT ——— =2
£ |E3| wome 5
a |8 357 =
£ [Lower/Eany . ==
s — — 3200
upper/ Late 2 e -
— c =27 21.6 =
Ee= Middi2 = | =
it =] 2933412 B
2| & E
= =
= Lower { Exty =
o ) O P — —{ 2600
Frdali T
— me by =
=S WWERInEE | 4334 .00 =
=
Liandavery =
4230 316 =
- Upper Late . i
=D migdie | b 4,000
B 470 1.4
= Lower [ Ezry
4954 21.8 —
Upper/ Late h=1
497 -
- il =
8 521 El
= =
e
Lower | Ezfy
E41.0 £1.0




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

ZUSGS
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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 “t0” 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. -
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Duration of Time

thousand years
interval

million years interval

billion years interval

Numerical Ages

Abbreviation Points in Time
k.y. kilo-annum (103 years ago)

mega-annum (10° years

m.y.
ago)

b.y. giga-annum (10° years ago)

Abbreviation

ka

Ma

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

”I

ZUSGS
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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 22°Th/U ages that constrain deposition range from 397+27  t0 24849 . [k.y. or
ka? ]

Resulting 2%°Th/U ages that constrain deposition range from 397+27 ka to 248+9

ka.

ZUSGS

a changing world

L&
: :



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)

CORRELATION OF MAP UNITS
[Aze of epoch boundaries from GTS2012 (Gradstein and others, 2012)]

Appraxicats SURFICIAL DEFOSITS

T .
Cowt || oowe Holocene

0.0002 —
QUATERNARY
ooy — -m Pleistocene

BASIN-FILL DEPOSITS

}?hlsw:ene } QUATEBRNARY
Jand Pliccene? | AND TERTIARY?

B

e Pliocene
and (or)
Miocene
!
Unconformicy
BEDROCK
158 — COLUMBIA RIVER. BASALT GROUP

=

el

-
HII'

TERTIARY
Tows
Miocene

g
4

Unconfommity
PALEOGENE SEDIMENTARY ROCKS

Tsl }Ohgocene

DESCRIPTION OF MAP UNITS
SURFICIAL DEFOSITS

Artificial fill (Holocene)—Unconsolidated soil, sand, and gravel that underlie industrialized
floodplain sreas of northem Portland, Oreg., and Vancouver, Wash ; mounds of sand and
minor gravel from chamnel dredging that flank Columbia Fiver; send earth and crashed
rock for highway and railroed beds, levees, and smell dams

Fan deposits from tributaries (Holocene and Pleistocene}—Unconsolidated silt, sand, and
gravel in small fan-chsped accummlations from steep drainages in Tualatin Mountains
Most fans are younger than 2,000 years, inferred from relation with the Columbia River
and Willamette River floodplain deposits (Qcwe and Qcwf). Doorly exposed, but likely
composed of silt, sand, and pgravel dismicts deposited by debris flow and stratified
sediment deposited by streamflow

Alluvium of tributay floodplains (Holocene and Pleistocene)—Unconsolidated sand,
gravel, and organic-rich mmd along rivers and creeks within Tualatin Mountains. Locally
upsmeam of landslides, indicating deposition in landslide-dammed valley bottoms

Eolian deposits (Holocene)—Unconselidated, massive fine sand and silt forming dunes and
benches cresting Unconsolidated, massive fine sand and silt forming dunes and benches
that crest as much as 24 m (79 ft) sbove sea level. Mostly quantzofeldspathic sand that
contains muscovite and minor lithic fragments. Forms undulating, apparently wind-fluted
topography of southwestern Sauvie Island; locally mantles low benches st base of
Tualstin Mouniains, where mapped bodies may include the (compositionally similer)
cataclysmic-flood deposits, sand and silt facies (Ofs). Mo evidence of modern sand
accumulation or dune activity exists. Oxidized surface soils are as thick as 2 m on Sauvie
Islend dunes, indiceting stability for bundreds or thousands of years. Well logs indicate
that dune sand generally extends to depths of 10 to 20 m (33-67 fi) below sea level,
locally to 30 m (100 f) below sea level, suggesting that they began forming as long as
9.000 years ago according to elevations of dated Holocene floodplain deposits along
lower Willemette River (Peterson and others, 2011). Likely formed by easterly winds that
entrained Colmmbia snd Willamette River beach and bar sand: during perieds of low
water

From Evarts and others (2016)

ZUSGS
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Hierarchy of Rank Terms

Stratigraphic units
Lithodemic units

Supergroup
Group Supersuite
Formation Suite
Member Complex
Submember Granite, Gneiss, Schist, Volcanic

Bed(s), Flow, Tongue

&

USGS
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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

\

)
\
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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

Maxwell and others (1967)

Henry and Davis (1996)

Rhyolite tuff unit

From Turner and others (2011)

This report (Big Bend National Park) (Big Bend Ranch State Park)
Bee Mountain
Basalt
Tule Mountain Tule Mountain Tule Mountain
Trachyandesite Mbr. Trachyandesite Mbr. Trachyandesite
(9 V)
] Bee Mountain Undifferentiated Bee Mountain
8 Basalt Member lavas s Basalt
] = 2
= - : 2| w - e (L] )
= 5 Mule Ear Spring w3 Mule Ear Spring 2 7] Mule Ear Spring
= Tuff Member E|l= Tuff Member | & 2 Tuff
== (== = =
S(Z s = o
w® |3 Bee Mountain g ] Bee Mountain = Bee Mountain Bee Mountain
g = Basalt Member == Basalt Member L Basalt Member Basalt
X
[N
a Ash Spring Ash Spring Ash Spring
2 Basalt Member Basalt Member Basalt Member
[
Alamo Creek Alamo Creek Alamo Creek
ann Basalt Member Basalt Member Basalt
&
=1 Sandstone, tuff,
w © and rhyolite unit
2 o
= __—Siltstone unit
=1
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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
Rank
Derivation of name
Type locality/stratotype (if applicable)
Lithologic description
Definition of boundaries
Historical background
Dimensions
. Geographic distribution
10 Correlation

11.Genesis ‘_USGS
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Changing Nomenclature (cont.) — Revising Names

e Consult North American Stratigraphic Code (Articles 17-19)

* Types of changes to be published as revisions
1. Boundary changes

2. Changeinrank

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. < USGS

science for a changing world



Changing Nomenclature (cont.) — Abandoning Names

e 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:
e Synonymy or homonymy
e Improper definition (e.g., defining lithostratigraphic units by chronostratigraphic criteria)
* Long-term disuse or obsolescence
* Flagrant misuse or Code violation
e Impracticability

* Need recommendation for nomenclature to be used in its place

[/
* Abandoned names may be reinstated (see Article 20(e)) "é USGS

science for a changing world



% USGS AAS_G) USGSHOME CONTACTUSGS  SEARCH USGS

science for a changingworld  Association of American State Geologists

National Geologic Map Database

Geolex Search
Search Count
16,641 | serch | Reset o
Units
Welcome Geologic Age Range search bygeologicage ©

PERIOD EPOCH

The U.S. Geologic Names Lexicon ("Geolex"), a National compilation of

names and descriptions of geologic units. Quaternary 9 :Z :::c":m
late % Pliocene
9 @ Cenozoic & (Neogene) Miocene
i oii
O |y g OB G
Find additional Search NGMDB for (Paleogene] | patcocene @ |
Stratigraphic Resources publications cited in Geolex

Unit Name search by unit name, or skip to search all 0

Enter 'Dakota Sandstone’, 'Dakota’, ‘Dak’, etc.

science for a changing world
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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

ZUSGS
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Resurrected Stratigraphic Notes - 2021
Volume 1 Preliminary Contents

Stratigraphic notes: An Outlet For Stratigraphic Studies
Randall C. Orndorff, Nancy R. Stamm, David R. Soller

E e e Divisions of Geologic Time—Major Chronostratigraphic
and Geochronologic Units
| | Randall C. Orndorff, Nancy R. Stamm, David R. Soller,
st ek 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 %USGS
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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

ZUSGS
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https://doi.org/10.3133/fs20183054
http://www.stratigraphy.org/index.php/ics-chart-timescale
https://ngmdb.usgs.gov/Geolex/resources/docs/NACSN_Code_2021.pdf
https://ngmdb.usgs.gov/Geolex/search
http://www.micropress.org/microaccess/stratigraphy/issue-260/article-1638
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.
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