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HISTORY OF TERMINOLOGY AND CORRELAT |ONS
OF THE BASAL CRETACEOUS FORMATIONS OF THE
CAROL INAS

By *
S. DuncaN HeERON, JR.

INTRODUGT 1 ON

SEVERAL YEARS AGO THE AUTHOR UNDERTOOK
A STUDY OF THE STRATIGRAPHY OF THE OUTCROP~-
PING BASAL CRETACEOUS FORMATIONS AS EXPOSED
IN AN AREA BETWEEN FAYETTEVILLE, NoRTH CARO-
LINA, AND McBeEe, SouTH CAROLINA. As A PART
OF THIS PROJECT THE LITERATURE CONCERNING
THE BASAL CRETACEOUS FORMATIONS OF THE CARO-
LINAS AND ADJACENT STATES WAS REVIEWED AND
A COMPOSITE CORRELATION GCHART PREPARED (CHART
|)e TH1IS INFORMATION IS PRESENTED HERE AS
AN ILLUSTRATION OF THE COMPLEXITY OF TERMIN=-
OLOGY, AND TO SHOW THE VARI0!S STAGES IN THE
HISTORY OF THE CORRELATIONS. I[N ADDITION A
SELECTED BIBL10OGRAPHY OF THE IMPORTANT WORK
DONE ON THE COASTAL PLAIN DEPOSITS OF THE
CAROLINAS 18 INCLUDED. MANY REFERENCES CON-
CERNING THE DOWNDIP PORTIONS OF THE BASAL
CRETACEOUS HAVE BEEN OMITTED.

HisToRY OF TERMINOLOGY AND CORRELATIONS

PRIOR TO 1900, THERE WERE NO SERIOUS
ATTEMPTS TO DESCRIBE AND SUBDIVIDE THE
COASTAL PLAIN FORMATIONS OF THE CAROLINAS.
LoCAL DESCRIPTIONS AND CORRELATIONS WERE
MADE BY VARIOUS WRITERs. FonTaine (1890,

P. 174) DESCRIBED SUPPOSED POTOMAC STRATA
NEAR Havywoop, NorTH CAROLINA. HorLmes (1894,
P. 33-34) DeESCRIBED THE CRETACEOUS DEPOSITS
OF THE NORTH CAROLINA SANDHILLS AND THE
"PoTtomac" cLAYS ON THE CAPE FeAR RIVER,

(1896, p. 934). DarTOoN (1896) wROTE ABOUT
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THE BASAL COASTAL PLAIN FORMATIONS 1IN
SouTH CAROLINA. THESE PAPERS WERE MERELY
SHORT DESCRIPT|IONS OF ECONOMIC MATERIALS
OR DESCRIPTIONS OF YOUNGER CRETACEOUS
MARINE FOSSILS.

FUNDAMENTAL DESCRIPTIVE WORK ON THE
BASAL CRETACEOUS BEDS IN SouTH CAROLINA
BEGAN WITH A SERIES OF PUBLICATIONS BY
SLoaN (1904, 1907, 1908). THE NORTH CARO-
LINA FORMATIONS WERE DESCRIBED IN GREAT
DETAIL BY STEPHENSON IN 1912B, AFTER A
SHORT PREL IMINARY REPORT IN 1907. SLoOAN
SUBDIVIDED THE BASAL CRETACEOUS OF SOUTH
CAROLINA INTO THE HAMBURG, MIDDENDORF,

AND Brack CREEK "PHASES." STEPHENSON
(1907, -P. 95) NAMED THE BASAL COASTAL PLAIN
FORMATION OF NORTH CAROLINA THE CAPE FEAR
AND THE NEXT YOUNGER FORMATION THE BLADEN.
HE REFERRED THE CAPE FEAR TO THE JURASSIC
(?) AND THE BLADEN TO THE CRETACEOUS. THESE
BEDS WERE DESIGNATED BY STEPHENSON IN 1912B
(p. 83-144) As THE PATUXENT AND BLACK CREEK
"FORMATIONS. HE THOUGHT THE PATUXENT WAS
THE SOUTHWARD EXTENSION OF THE LOweER CRETA-
CEOUS BEDS OF VIRGINIAy, ALTHOUGH L ITHOLOGY
AND STRATIGRAPHIC POSITION WERE THE ONLY
MEANS HE HAD OF CORRELATION (STEPHENSON,
19128, p. 83). THE BLAack CREEK WAS DESIG-
NATED AS THE NORTHWARD EXTENSION OF THE
UpPerR CRETACEOUS BLAck CREEK "PHASE'" OF
SLOAN.

BErRRY (1914) REPORTED ON THE FLORA OF
THE CRETACEOUS BEDS OF THE CAROLINAS. HE
REGARDED SLOAN'sS MIDDENDORF "PHASE'" AS A
MEMBER OF THE BLAcCk CREEK FORMATION AND
SAID THAT IT OVERLIES THE LOWER CRETACEOUS
"HAMBURG FORMATION." THE MIDDENDORF WAS
CORRELATED WITH THE BLACK CREEK FORMATION
BECAUSE OF THE SIMILARITY OF LARGE FLORA.
BERRY THOUGHT THE UNDERLYING HAMBURG WAS
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THE SOUTHWARD CONTINUATION OF THE NORTH
CAROLINA PATUXENT FORMATION AND ASSIGNED

A Lower CReETAceEOUs AGE TO 1T (1914, p.7).
STEPHENSON (1923) CONTINUED THE NAMES Pa-
TUXENT AND BLAack CReEek FOR THE NORTH CARO-
LINA AREA, BUT HE CALLED THE UPPERMOST
BLack CREEX BEDS THE SNOW HiLL CALCAREOUS
MEMBER OF THE BLACK CREEK FORMATION,., He
ACCEPTED THE MIDDENDORF AS A LOWER MEMBER
OF THE BLAck CREEK BEDS OF SOuTH CAROLINA
(1923, P.7), AND HE REFERRED THE HAMBURG
BEDS TO THE LOWER CRETACEOUS PATUXENT FORM-
ATION (1923, P.2).

THus THE BASAL CRETACEOUS ROCKS Of
NORTH AND SOUTH CAROLINA WERE CLASSIFIED
As Lower CRETACEOUS, AND THE NAME PATUXENT
WAS EXTENDED SOUTHWARD FROM VIRGINIA.
MEANWHILE, THE LOWEST CRETACEOUS BEDS NEAR
TuscaLO00SA, ALABAMA (TUSCALODOSA FORMATION)
WERE ASSIGNED TO THE UPPER CRETACEOUS BE-
CAUSE OF A LARGE UPPER CRETAGCEOUS FLORA,
MOSTLY DESCRIBED BY BeRRY (1919). STEPHEN-
SON DESCRIBED SUPPOSED LOWeR CRETACEOUS
BEDS EXTENDING "FROM THE ALABAMA RIVER
VALLEY, NORTH OF MONTGOMERY, ALABAMA, EAST-
WARD THROUGH ALABAMA TO THE CHATTAHOOCHEE
RIVER VALLEY, AT AND IMMEDIATELY SOUTH OF
CoLumBus, GEORGIA, AND THENCE NORTHEASTWARD
THROUGH GEORG!A, INTERSECTING THE SAVANNAH
RIVER VALLEY AT AND SOUTH OF AUGUSTA, GEORGIA."
(STepHENSON, 1914, P, 20). THESE BEDS WERE
BURIED UNCONFORMABLY BY THE TUSCALOOSA FORM-
ATION A SHORT DISTANGE WEST OF THE ALABAMA
RIVER AND WERE TENTATIVELY CLASSIFIED AS
Lower CReTAceous BY BeRRY (UN CLARKk, 1911,
STEPHENSON, 1912A, AND 1914) oON THE BASIS
OF A VERY S8CANTY SUPPOSED LOWER CRETACEOUS
FLORA. THE "Lower CRETACEOUS'" BEDS OF GEOR-
GIA AND ALABAMA WERE NOT DESIGNATED AS PATux-
ENT BEGCAUSE OF THE POSSIBILITY THAT THEY
WERE NOT THE ACTUAL CONTINUATION OF THE
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PATUXENT FOUND SOUTH OF VIRGINIA IN THE
CAROLINAS, AND WERE IN FACT "YOUNGER THAN
THE PATUXENT FORMATION OF THE POoTOMAC GROUP"
(STerpHeNsON, 1914, P.39) OF VIRGINIA AND
MARYLAND.

FURTHER COLLECTIONS FROM THE ONE FOSSIL
PLANT LOCALITY OF THE ALABAMA "Lower CRE-
TACEOUS" WERE SAID By BERRy (1923, p.43hk)

70 Be UpPerR CRETAcCEOUsS. ON THIs NOTE, CoOOKE
(1926) REVISED THE TERMINOLOGY AND CORREL~-
ATION OF THE BASAL CRETACEOUS BEDS OF THE
CAROLINAS. HE RAISED THE MIDDENDORF TO
FORMATIONAL RANK AND LOWERED !TS BASE SO AS
TO INCLUDE THE PATuxenT (HAMBURG) FORMATION
OF SouTH CAROLINA AND THE BEDS PREVIOUSLY
CALLED LOwWeR CRETACEOUS FOUND EAST OF THE
FLINT RiveER IN GEORGIA. COOKE DISCARDED

THE NAME PATUXENT IN NORTH CAROLINA AND RE-
PLACED IT BY STEPHENSON'S NAME, CAPE FEAR.
BotH THE CAPE FEAR AND MIDDENDORF WERE COR-
RELATED WITH THE TUSCALOOSA FORMATION AND
WERE CONSIDERED TO BE BASAL UPPER CRETACEOUS.

As To THE PATUXENT OR HAMBURG OF SOUTH
CAROLINA, COOKE WROTE:

THERE SEEMS TO BE NO VALID DISTINCT!ON
BETWEEN THE SO-CALLED Lower CRETACEOUS
OR HAMBURG BEDS OF SLOAN AND THE
TYPICAL MIDDENDORF BEDS, WHICH CONTAIN
A LARGE FLORA OF UPPER CRETACEOUS AGE.
MIDDENDORF LIES IN THE MIDST OF UNIFORM
SAND HILLS THAT EXTEND FROM THE NORTH
CAROLINA LINE ALONG THE SOUTHEASTERN
BORDER PIEDMONT UPLAND TO THE VALLEY

oF CoNGAREE RIVER AT CoLumBiA. NoO ONE
HAS SUCCEEDED IN SEPARATING THE 'HAM-
BURG' FROM THE MIDDENDORF IN THIS AREA
vee THE 'HAMBURG' IS .... OBVIOUSLY

THE CONTINUATION OF THE SO-CALLED LOWER
CReTACEOUS OF GeorGcta (Cooke, 1926,

p. 138).
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COOKE DISCOUNTED BERRY'S CORRELATION OF THE
MIDDENDORF WITH THE BLACK CREEK AND STATED
THAT "IN MY OPINION THE DIFFERENCE IN THE
FLORAS ARE MORE SIGNIF{CANT THAN THE RESEM-
BLANGES" (P. 138). HE ADDED THAT THE LITH-
OLOGY OF THE BLACK CREeEKk AND MiIDDENDORF
CONTRAST SHARPLY, THE TWO ARE SEPARATED BY
A PRONOUNCED UNCONFORMITY, THE AREA OF OUT-
CROP OF THE MIDDENDORF 1S GREATER THAN THAT
OF THE BLAcKk CREEK, AND THE TYPE OF THE
MIDDENDORF 1S 20 MILES FROM THE NEAREST EX-
POSED BLAack CREEK.

Cooke REGARDED THE CAPE FEAR AND MIDDEN-
DORF AS VERY SIMILAR IN AGE, BUT HE WAS RE-
LUGTANT TO EXTEND THE NAME MIDDENDORF INTO
NORTH CAROLINA BECAUSE OF STEPHENSON'S BELIEF
THAT THE CAPE FEAR MAY INCLUDE BEDS OLDER
THAN THE MIDDENDORF OF SOUTH CAROLINAS HOW-
EVERy, HE FELT THAT THE NAME MIDDENDORF WOULD
EVENTUALLY BE APPLIED IN THE NORTH CAROLINA
AREA.

IN 1936, COOKE DROPPED THE TERM MIDDEN-
DORF IN FAVOR OF TUSCALOOSA BECAUSE:

FileLp woRKk DONE IN GEORGIA IN 1930
SHOWS THAT THE MIDDENDORF THERE IS
QUITE DIFFERENT FROM THE EUTAW FORM-
ATION, BUT APPARENTLY IDENTICAL WITH
THE TUSCALOOSA. A LOCAL NAME FOR THE
BEDS IN GEORGIA AND SouTH CAROLINA IS
THEREFORE UNNECESSARY....{(COOKE, 1936,

P. 17).

(IN THIS CONNECTION, IT IS INTERESTING TO
NOTE THAT EARGLE [1955, p. 83-84] BELIEVES
THAT MOST OF THE BEDS IN EASTERN GEORGIA
MAPPED AS TUSCALOOSA ARE ACTUALLY OF A MUCH
YOUNGER CRETACEOUS AGE). COOKE EXTENDED THE
TuscALOOSA INTO NORTH CAROL.INA WITH THE RES—
ERVATION THAT THE TuSCALOOSA OF NORTH CAROL INA
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MIGHT ACTUALLY CONTAIN BEDS OLDER THAN THE
TYPICAL TUSCALOOSA.

THE CORRELATION CHART FOR THE OUTCROP-
PING CRETACEOUS OF THE ATLANTIC AND GULF
COASTS PREPARED BY THE COMMITTEE ON STRATI-
GRAPHY OF THE NATIONAL ReseAaRcH CounciL
(STEPHENSON ET AL., 1942) RAISED THE BASE
oF THE BLAck CREek FORMATION IN NORTH CARO-
LINA AND SOUTH CAROLINA TO SLIGHTLY ABOVE
THE BASE OF THE TAYLOR (BASE OF COMPANIAN).
ALMOST ALL PREVIOUS AUTHORS HAD REFERRED
THE LOWER BLACK CREek To THE AusTiN (TuRON-
AN OR LOWER SENONIAN). NO REASON FOR THIS
CHANGE WAS MENTIONED IN THE TEXT. SPANGLER
AND PeTeERsON (1950) CORRELATED THE TUSCALOOSA
BEDS OF NORTH CAROLINA WITH THEIR COMBINED
PotoMAC-RARITAN BEDS OF MARYLAND AND DELAWARE
AND WITH THE RARITAN FORMATION OF NEW JUERSEY.
THE PATUXENT FORMATION WAS CORRELATED WITH
THE LOWER PART OF THE NORTH CAROLINA Tusca-
LOOSA. THE LATTER WAS CONSIDERED TO BE IN
PART LOWER CRETACEOUS AND IN PART UPPER CRE-
TAceous (SPANGLER AND PeTeRson, 1950, P.69
AND 8). THEY BELIEVE THAT IT IS NOT POSSIBLE
TO JUSTIFY A TUSCALOOSA FORMATION IN NORTH
CAROLINA ENTIRELY OF UPPER CRETACEOUS AGE
wWiTH A Lower CRETACEOUS PATUXENT FORMAT!ON
IN VIRGINIA, BECAUSE THE TWO FORMATIONS
OCCUPY THE SAME STRATIGRAPHIC POSITION IN
FACT, TO SATISFY SUCH A CORRELATION:

ees |IT BECOMES NECESSARY ARBITRARILY
TO PINCH OUT THE NON-MARINE UpPPER CRE-
TACEOUS UNIT NORTHWARD IN ORDER TDO

ALLOW AN IDENTICAL NON—-MARINE UNIT OF
Lower CRETACEOUS AGE TO APPEAR.... 10
ACCEPT THIS INTERPRETATION... AS BEING
CORRECT INVOLVES THE ADJUSTMENTS OF THE
CoAsTAL PLAIN DURING LOWER AND EARLY
UPPER CRETACEOUS TIME:...lF THIS EXPLAN-
ATION IS CORRECT IT MUST BE BASED EN-
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TIRELY ON FLORAL DETERMINATION....
THE PROBLEM CAN NOT BE SOLVED BY
SAYING THE SEDIMENTS WERE DEPOSITED
IN A TRANSGRESSING SEA BECAUSE THEY
ARE ALL NON=MARINE.... THIS LEAVES
TWO POSSIBLE ANSWERS.... THERE ARE
TWO IDENTICAL UNITS OF DIFFERENT
AGE, OR THE AGE DETERMINATIONS BY
BERRY AND OTHERS ARE MISLEADING AND
ONLY ONE UNIT EXISTS.... (SPANGLER
AND PETERSON, P. 69).

SPANGLER (1950) WROTE ABOUT THE INFOR-
MATION OBTAINED FROM SEVERAL DEEP OIL TESTS
IN EASTERN NORTH CAROLINA. ABOUT THE BEDS
oF LowerR CRETACEOUS IN THE SUBSURFACE SPANG-
LER SAID:

ees THE SEDIMENTS IN OUTCROP THAT
PREVIOUSLY HAVE BEEN REFERRED TO THE
TUSCALOOSA FORMATION ARE THOUGHT TO
CONTAIN, AT THEIR BASE, BEDS OF L OWER
CRETACEOUS AGE. THESE UPPER AND LOWER
CRETACEOUS BEDS CAN NOT BE DIFFERENTIATED
IN THE EXPOSURES. HOWEVER, IN THE SuB-
SURFACE, WHERE THEY CAN BE SEPARATED,
THE NAME TUSCALOOSA IS APPLIED ONLY TO
THE BEDS OF EAGLE FORD-WOODBINE AGE
(SPaNGLER, 1950, P. 123 anD 130).

IN EASTERN NORTH CAROLINA THE BEDS EQU!-
VALENT TO THE LOWER UNNAMED MEMBER OF THE
BLAck CREEK FORMATION ARE DESIGNATED BY SPANG-
LER (P. 130) As THE EUTAW FORMATION AND COR-
RELATED WITH THE AUSTIN OF TEXAS BECAUSE OF
THE CONTAINED AusTIN FORAMINIFERA. HEe com-
MENTED THAT "HERETOFORE, BEDS REPRESENTATIVE
OF AUSTIN AGE WERE BELIEVED TO BE ABSENT IN
NOoRTH CAROLINA" (P. 130). BUT EVERY AUTHOR
PRIOR TO SPANGLER, EXCEPT STEPHENSON ET AL,
CORRELATION CHART (1942), HAD REFERRED THE
LOWER UNNAMED MEMBER OF THE BLACK CREEK
EITHER DIRECTLY OR INDIRECTLY TO THE AUSTIN
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OR PART OF THE AUSTIN.

SPANGLER (1950,P.130) RESTRICTED THE
NAME BLACK CREEK TO THOSE BEDS IN EASTERN
NORTH CAROLINA OF TAYLOR AGE AND EQUIVALENT
TO THE SNow HiLL MEMBER AT OUTCROP.

THE CORRELATIONS AND INTERPRETATIONS
oF STepHENsON (1942), SpanGLER (1950), AND
Cooke (1925, 1936) WERE ANALYZED AND CRITI-
c1Zep BY DoRF (1952). HE FOUND THAT THE
WIDER TIME INTERVAL BETWEEN THE TUSCALOOSA
OF SouTH CAROLINA AND THE LOWER UNNAMED MEM-
BER OF THE BLAck CREEK AS PROPOSED BY STEPH-
ENSON ET AL. (1942) IS UNJUSTIFIED, BECAUSE
THE PALEOBOTANICAL EVIDENCE SUPPORTS '"THE
ESSENTIAL AGE EQUIVALENCE" (DorrF, 1952, P.
2183) oF THE Two. DORF RESURRECTED THE
MIDDENDORF MEMBER OF THE BLACK CREEK FORM-
ATION FOR SOUTH CAROLINA. HE SUGGESTS THAT
THE SUBSURFACE DEPOSITS OF EAGLE FORD AGE
(REFERRED BY SPANGLER TO A PART OF THE
 OUTCROPPING TUSCALOOSA FORMATION) ARE EQUI-
VALENT TO THE PLANT-BEARING BEDS OF THE
LOWER BLAck CREek. ABOUT THE LOWER CRETA-
ceous DORF sAID:

THE SUBSURFACE BEDS REFERRED TO THE
'"Lower CRETACEOUS' BY SPANGLER ARE.
eee MORE LIKELY THE EQUIVALENT OF
Cooke's 'TusCALOOSA' FORMATION, WHICH
IN NORTH CAROLINA INCLUDES ONLY THE
BEDS PREVIOUSLY CALLED THE 'PATuxenTt'
OR 'CAPE FEAR' FORMATION. SINCE THESE
BEDS HAVE NOT YIELDED DATABLE FOSSILS
THEIR REFERENCE TO THE Lower CRETACEOUS
IS HERE QUERIED... THE LOWER PART OF
Cooke's TUSCALOOSA FORMATION (SOUTH
CAROLINA) IS HERE REFERRED TO As 'Low-
ER CRETACEOUS?' (UNDIFFERENTIATED),

AS PREVIOUSLY DESIGNATED BY STEPHENSON
(DorF, 1952, p. 218k4).
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A GENERALIZED GEOLOG!C MAP OF THE NORTH
CAROLINA CoOASTAL PLAIN PUBLISHED IN A GUIDE-
BOOK BY LEGRAND AND BROWN (1955) sHOows SOME
REVISIONS OF THE BrLack CREEK AND TUSCALOOSA
CONTACTS. IN GENERAL THE Brack CREek-Tusca-
LOOSA CONTACT IS PUSHED WESTWARD AT THE EX-
PENSE OF THE TUSCALOOSA. BeDs ALONG CONTENT-
NEA CREEK AND TAR RIVER CALLED PATUXENT BY
STEPHENSON, AND TUSCALOOSA BY MOST AUTHORS
WRITING AFTER 1936, ARE NOT SHOWN OR ELSE
ARE IN PART INCLUDED WITHIN THE BrLack CREEK
FORMATION., THE CORRELATIONS GIVEN (LEGRAND
AND BROwN, 1955, BETWEEN P.5 AND 6) ESSENTI-
ALLY AGREE WITH THOSE OF SPANGLER (1950),
EXCEPT - THAT THE TUSCALOOSA FORMATION IS RE-
STRICTED T0 THE UPPER CReTACeEOUs., THE LOWER
CRETACEOUS 1S REFERRED TO DEEP WELLS ONLY.
IN THE SAME GUIDEBOOK, THE AUTHOR, REPORTED
THE DISCOVERY OF '""MICRO-FO0SSILS IN WELL CUT-
TINGS DEEPER THAN 100 FeeT" (LEGRAND AND
BRowN, 1955, P. 6) WITHIN THE LOWER UNNAMED
MEMBER OF THE BLAcCK CREEK FORMATION,

SiPLE, BROWN, AND LEGRAND (1956, Pp.
1757,1758) REPORTED THE DISCOVERY OF THE
FIRST MICROFAUNA FROM THE OUTCROPPING Tus-
CALOOSA FORMATION OF SouTH CAROLINA (1IN
FACT, "THE FIRST MICROFAUNA FROM OUTCROPPING
BASAL CRETACEOUS STRATA EAST OF THE Miss |-
8sIPPI," P. 1757). ALL OF THE SPEGIES ARE
FORAMINIFERA AND APPEAR TO BE NEW, BUT THE
AUTHORS BELIEVE THAT THEY '"INDICATE STRATA
OF EITHER BASAL AUSTIN OR EAGLE FORD AND
WoopsiINE AGE" (SI1PLE, BROWN, AND LEGRAND,
1956, P. 1757).. IN A PERSONAL COMMUNICATION
(1955), BROWN SUGGESTED THAT THE FOSSILS
INDICATE AN EARLY AUSTIN OR PRE-AUSTIN AGE.

THE GEOLOGIC MAP OF NORTH CAROLINA
(STUCKEY AND OTHERS, 1958) REFERS THE BASAL
CoasTAL PLAIN BEDS TO THE TUSCALOOSA FORM-
ATION., THE OVERLYING CRETACEOUS BEDS ARE
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ARE CALLED BLAack CREEK.

THE AUTHOR'S VIEWS REGARDING THE COR-
RELATION AND STRATIGRAPHIC INTERPRETATION
OF THE BASAL CRETACEOUS BEDS IN THE OUuT-
CROP AREA OF THE CaAPE FEAR AND PeEeDEe RIVERS
ARE GIVEN IN THE LAST TWO COLUMNS OF CHART 1.
THIS IS BASED LARGELY ON WORK AS YET UNPUB-
LIsHED (HERON, 1958). NO ATTEMPT TO JUSTIFY
THESE INTERPRETATIONS WILL BE PRESENTED HERE.
STePHENSON's (1907, P. 95) TERM "BLADEN'" 18
HERE APPLIED TD THE LOWER UNNAMED MEMBER OF
THE BLAcx CREEK FORMATION. HE COINED THE
NAME "BLADEN FORMATION" FOR "EXPOSURES ee.
IN THE BLUFFS OF THE CAPE FEAR RIVER 1IN
BLADEN CounTY" (1907, P. 98). HE INCLUDED
THE UPPERMOST "TRANSITION BEDs" IN THE BLA-
DEN FORMATION, BUT THOSE BEDS ARE NOW EX-—
CLUDED BY VIRTUE OF STEPHENSON'S LATER DES-—
IGNATION OF THE "TRANSITION BEDS'" AS THE
Snow HiLL MemBer (1923, P. 9).
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a Top of Exogyra cancellata zone.

b. Top of Exogyra po

¢. Boundory between +the Lower and Upper Cretuceous.

NOTE =~ These boundaries affer Stephenson et. al. 1942, Thelr position is not necessarlly given or ogreed to by other workers.

zone. - Bottom of Exogyra cancellata and E. costata zones.

I. No Europeon and only approximate Gulf Coast or northern Coastal Plain equivalents given.

2.Exact position of contacts was not clearly indicoted.
3. Ne Europeon correlation indicated.

4. No Gulf Coast correlation indicated.
5. No northern Coastal Plain correlation

6. Middendorf Member nat indicated.

indicated.

S.D. Heron - 1958









