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Aturia alabamensis (Morton, 1834) Specimen collected from STATEMAP field crew (L to R: Jon Bryan,
the upper 2-3 feet of the Bumpnose Limestone Member of the Jake Halfhill, Will Evans, Jim Balsillie, Marianna Limestone exposed in abandoned quarry.
Ocala Limestone. Location: TOSN, R11W, S23, W1/2 David Paul, and Rick Green) in "The Ovens" Location: TOSN, R10W, S30, SW 1/4.
(Locality J-5 of Moore, 1955). cave along the Chipola river. Photo by Rick Green.

Photograph by George Hecht. Location: TO4N, R10W, S10, SE1/4.
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_I_ Surficial sediments and soils of the eastern half of the U.S.G.S. 1:100,000 scale Marianna Quadrangle are composed Huddlestun, P.F., 1993, A revision of the lithostratigraphic units of the coastal plain of Georgia: the Oligocene:
primarily of five lithologic components: quartz sand, loam, muck, clay, and limestone. Combinations of these Georgia Geologic Survey Bulletin 105, 152 p.
components constitute the eight sediment units represented on this map.
Data utilized in creating this map were derived from a variety of sources, including United States Department of Huddlestun, P.F., and Hetrick, J.H., 1986, Upper Eocene stratigraphy of central and castern Georgia: Georgia
Agriculture Soil Surveys, ficld observations, cores and well cuttings, surface samples, and hand-augered samples. Geological Survey Bulletin 93, 78 p.
Sediment types shown on this map represent soil from within the upper 6.6 feet (two meters) of land surface.
Between 25 and 100 different soil types are recognized, depending on the county, by the United States Department Huddlestun, P.F., and Toulmin, L.D., 1965, Upper Eocene-Lower Oligocene stratigraphy and paleontology in Alabama:
of Agriculture (Duffee, et al., 1979; Duffee, et al., 1984; Huckle and Weeks, 1965; Sullivan, et al., 1975). In these soil Gulf Coast Association of Geological Societies Transactions v. 15, p. 155-159,
surveys, soil types were categorized based on factors such as slope, moisture content, texture, distribution of organic
matter, acidity and other physical properties. In order to organize these soil types into meaningful lithologic units for Johnson, L., 1888, The structure of Florida: American Journal of Science, 3rd Series, v. 36, p.230-236.
- S, ol g i & ] P =z =i - ; s _ (o b S o W this map, soil types were grouped based on shared characteristics. The reader is urged to consult the soil surveys for
_ Spring Branch A M= BJg W s by . ( 5. @ | B PR — a2 i P P more detailed information about soils in the map arca. Jones, D.S., Mueller, P.A., Hodell, D.A., and Stanley, L.A., 1993, 8781/86Sr geochronology of Oligocene and Miocene
g == _-_"‘F' 2 ® 7 i SV 14 .':." i % e i ! o a : [ SR Gy 7Y i - '.__\]_ : S S : - : Sand, Loam, and Clay is the predominant sediment unit throughout much of the study arca. As defined here, this marine strata in Florida: in Zullo, V.A., Harris, W.B., Scott, T.M., and Portell, R.-W. (eds.), The Neogene of Florida
o i hedgl 2| e _ R e R / BoT S i P 0 & ol sediment type contains greater than 52 percent quartz sand, greater than 27 percent clay particles, and less than 11 and Adjacent Regions: Proceedings of the Third Bald Head Island Conference on Coastal Plains Geology, Hilton Head
= &, i he | 2 E | WL~ i percent silt particles. This unit is most often found where the Alum Bluff Group is either exposed or near the surface. Island, 1992: Florida Geological Survey, Special Publication 37, p. 15-16.
i : —{ : ~t f i ' Quartz Sand is the most common sediment type in the southwestern and northeastern portions of the study area. In
the southwest, this sediment type is generally associated with the Citronelle Formation, while in the northeast MacNeil, F.S., 1944, Oligocene stratigraphy of southeastern United States: Bulletin of the American Association of
portion of the study area, quartz sand is associated with weathered residuum on Eocene and Oligocene units. It should be Petroleum Geologists v. 28, p. 1313-1354,
noted that each sediment type shown on this map contains at least some quartz sand. Additionally, in many places, the
unit mapped as sand contains minor percentages of organic material and clay. Maher, J.C., and Applin, E.R., 1968, Correlation of subsurface Mesozoic and Cenozoic rocks along the Eastern Gulf
Sand and Loam is a unit of quartz sand and loam in which the sand concentration is greater than 52 percent. It Coast: Cross Section Publication 6, American Association of Petroleum Geologists, 29 p.
commonly occurs along rivers and creeks throughout the study area, including the Chipola River, Dry Creek, Econfina
Creck, and Tenmile Creek basins. Matson, G.C., and Clapp, F.G., 1909, A preliminary report on the geology of Florida with special reference to the
5 Muck, slowly decaying organic material containing varying amounts of sand and silt, is generally confined to stratigraphy: Florida Geological Survey Second Annual Report, p. 21-173.
D swampy regions and wetlands. There are several large accumulations of this sediment type in the map area. Muck
Eu": _T_ @ is often seen in areas where the Citronelle Formation is thin or missing, or in areas where sediments of the Alum Bluff Means, G.H., Green, R.C., Bryan, J.R., Scott, T.M., Campbell, K.M., Gaboardi, M.M., and Robertson, J.D., 2000,
’8 o Group cause the ponding of surface water. Surficial and bedrock geology of the northern portion of the U.S.G.S. 1:100,000 Scale Crestview Quadrangle,
E The Sand, Loam, Clay, and Limestone unit represents areas where the Marianna Limestone and/or Ocala Limestone are Northwestern Florida: Florida Geological Survey Open-File Map Series 89, 2 sheets.
Q within 24 to 48 inches of the surface. The soils in these areas consist of varying percentages of sand, loam, and clay.
N 45 N 5 o, ot L . 3 b ~L & . | = i : R This unit generally occurs on ridges and in outcrops throughout central Jackson County, including areas along the Middleton, R.G., and Smith, E.I1., 1976, Soil Survey of Miller and Seminole Counties, Georgia: United States Department
=5 0 AT el i AEEISET 18, R it e P pe R e O e % s & T 0! . I northern portion of the Chipola River and Merritts Mill Pond. of Agriculture, Soil Conservation Service in cooperation with the University of Georgia, College of Agriculture,
I z?ygs Mill Pond g o I L i S o ditte. i : o Seed e L ; TR PP O e : - Loam and Clay, defined as having less than 52 percent sand particles and more than 27 percent clay particles, is Agricultural Experiment Stations, 44 p., 25 maps.
— WK T 1)) 7. o8 Hlgy o b L BB - = el e Ml o ] D N, B e generally confined to the Chattahoochee River floodplain and a small area on the south bank of Dry Creek.
[ 8 7 e ia 4 N - < 7 ] I e I . Loam is one of the least significant units in terms of coverage and is defined as soil material that is 7 to 27 Miller, J.A., 1986, Hydrogeologic framework of the Floridan Aquifer System in Florida and in parts of Georgia, Alabama,
percent clay particles, 28 to 50 percent silt particles, and less than 52 percent sand particles (Duffee et al., 1979, and South Carolina: Regional Aquifer-System Analysis: Unites States Geological Survey Professional Paper 1403-B,
and Duffee, et al., 1984). It is present in only a few isolated areas, but is often a component of other units. 91 p., 33 plates.
Clay is the soil type of smallest aerial extent. This unit is confined to the Chattahoochee River basin in the
% northwestern-most corner of the study area; however it is also a component of other units. Moore, W.E., 1955, Geology of Jackson County: Florida Geological Survey Bulletin 37, 101 p.
o
~ ST (1’ Florida Cavernsfe~ o —OCT Acknowledgements I];/Ima)gggi.E., 1961, Geology of the Atlantic and Gulf Coastal Province of North America: New York, Harper and
State Park | &) ] il = - o EANI ey Tt A WO : T08., p-
T @ 2 [ Vo o S0 S G nf by C B o AN P R I I PR The authors would like to thank Fred Webb and Leon Brooks, Sonny and Charles Morris, Rick Ward, David and Cathy
R ' : 4l = e T ; N ! e Sloan, and Marty Ingram for allowing access to their mining operations. We would also like to thank Chuck Mathis of the Osborne, W.E., Szabo, M.W., Copeland, C.W., Jr., and Neathery, T.L., 1989, Geologic map of Alabama: Geological
American Forest Management LLC, Mark Ludlow of Florida Caverns State Park, and George Fisher of the Northwest Survey of Alabama Special Map 221.
\ @ e W S ™ N T o s : o P i e [y SR = S 27 AL ) -~ (- Florida Water Management District, for allowing the FGS access to their properties as well as providing valuable advice
f‘; DA : FO - — Ll <& T Z (7 2 Lo ; ke fin! 2 P o b g g R g pertaining to the study area. Roger Portell of the Florida Museum of Natural History lent his expertise, and Jim Balsillie, Puri, H.S., 1953, Contribution to the study of the Miocene of the Florida Panhandle: Florida Geological Survey,
{'{g_"c it -Hd l'f{\"" S 'f) i = 1 - Ny .| . W oy N ’ e N ) S = S A - R b S e Davis Lee Booth, Ken M. Campbell, and Jake H{ilfhill also provided ﬁf:]d Iaptlr and lab time. Ken Campbell, Jackie Bulletin 36, 345 p.
e R+ \ otoncale ag Wk i T McNealy =, # S, | Tipad —) Sl { SSRGS G = iy B N R0 [N Lloyd, Frank Rupert, Tom Scott, and Walt Schmidt are thanked for their reviews of the map.
S )H i i IR == S - i P‘i”d il . 4 S G, S T A Ly ¢ Lo e | =T A o S | Y o 7 A Puri, H.S., 1957, Stratigraphy and zonation of the Ocala Group: Florida Geological Survey Bulletin 38, 248 p.
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SELECTED PHOTOGRAPHS FROM STUDY AREA

Photo 1 Photo 2 Photo 3 Photo 4 Photo 5 Photo 6 Photo 7 Photo 8 Photo 9 Photo 10
Exposed section (Ocala Limestone, William L. Evans III points to Ocala Rick Green and William L. Evans III Rick Green examining solution-enhanced William L. Evans III kneeling on contact William L. Evans I1I and Jake Halfhill Jonathan Bryan standing on contact Rick Green and Jonathan Bryan in abandoned Rick Green with abandoned Close-up of Ocala Limestone with
Bumpnose Limestone Member, and Limestone and Bumpnose Limestone examining Ocala Limestone and Bumpnose fractures in Marianna between Marianna Limestone and examine Marianna Limestone outcrop between Bumpnose Limestone Member quarry (Marianna Limestone is exposed by mining) "chimney-rock" quarry of Asterocyclina sp.
Marianna Limestone). Marianna Lime Member contact. Marianna Lime Limestone Member contact. Marianna Limestone in abandoned quarry. Bumpnose Limestone Member in Marianna exposed on north side of US 90. and Ocala Limestone in Marianna Note paleo-sinkhole in background. Marianna Limestone. Marianna Lime Products, Hi-Cal Pit.
Products, Hi-Cal Pit. Location: Products, Hi-Cal Pit. Lime Products, Hi-Cal Pit. Quarry location: Lime Products, Hi-Cal Pit. Outcrop location: Lime Products, Hi-Cal Pit. Quarry location: Outcrop location: Location: TOSN, R10W, S29.
TOSN, R10W, S29. Location: TOSN, R10W, S29. Location: TOSN, R10W, S29. TOSN, R10W, S30, SW 1/4. Location: TOSN, R10W, S29. TO4N, R10W, S02, SW 1/4. Location: TO5SN, R10W, S29. TOSN, R10W, S30, SW 1/4. TO4N, R10W, S02 (center). Photo by Rick Green.
Photo by Rick Green. Photo by Rick Green. Photo by David T. Paul. Photo by William L. Evans IIL Photo by Rick Green. Photo by Rick Green. Photo by Rick Green. Photo by William L. Evans III. Photo by William L. Evans III.

Photo 11 Photo 12 Photo 13 Photo 14 Photo 15 Photo 16 Photo 17 Photo 18 Photo 19 Photo 20
Exposed section Marianna Limestone in William L. Evans and Jake Halfhill David T. Paul examines samples from the Dolomitized section of Marianna Spring run for Bosel Spring. Ocala Limestone is exposed Marianna Limestone exposed View from "The Ovens" cave looking Stalactites and stalagmites in William L. Evans III and David Dulaney David Dulaney (land owner) examines
abandoned section of the Marianna Lime examine Marianna Limestone exposure Brooks #1 core (W-18427). FGS CME-75 Limestone exposed in the North in the spring run in numerous places, as well as in the above Shangri-La spring on north out onto the Chipola River. The cave is Florida Caverns State Park. (land owner) with steam coming from a cave-opening shown in photo 19.
Products, Hi-Cal Pit. along west bank of the Chipola River. Drill-rig in background. Florida Rock Quarry. spring vent. Bosel Spring flows into the Chipola River. bank of Merritts Mill Pond. exposed during low water conditions. Location: TOSN, R10W, S20-21. cave on a cold February morning. Location: TOSN, R10W, S32.
Location: TO5SN, R10W, S29. Location: TO3N, R10W, S13, SE 1/4. Core Location: TOSN, R10W, S32, NW 1/4. Location: TO3N, RO9W, S19, SW 1/4. Location: TOSN, R10W, S16, SE 1/4. Location: TOSN, RO9W, S33, SW 1/4 . Location: TO4N, R10W, S10, SW 1/4 Photo by Rick Green. Location: TOSN, R10W, S32. Photo by Rick Green.
Photo by Rick Green. Photo by Rick Green. Photo by Rick Green. Photo by Rick Green. Photo by Rick Green. Photo by Rick Green. (Cave is on west bank of Chipola River). Photo by Rick Green.

Photo by Rick Green.
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The near surface geology of the eastern half of the U.S.G.S. 1:100,000 gcale Marianna
Quadrangle is composed of Eocene to Holocene carbonate and siliciclastic sediments. Within
this area, geologic processes include a combination of fluvio-deltaic and marine deposition,
erosion, dolomitization, and dissolution of underlying carbonates. Also, there is a
transition zone between the primarily siliciclastic sediments of the Gulf C'oastal Plain
of the Mississippi Embayment to the west and the predominantly carbonate sediments of the
Florida Platform within the Marianna Quadrangle area. These factors can malke identification
of formationg difficult (Green, et al.. 2001).

Several structural, sedimentological. and geomorphic variables are unicue to the area
and have affected the near suface expression and interpretation of the geology of the
region. Two important structural features are recognized: the Chattahoochee Arch - a
northeast-southwest-trencling high that exposes Eocene and Oligocene carbonates, with
younger strata thinning around the arch (Murray, 1961): and the Apalachicola
Embayment/Gulf Trough - an elongated basin that widens southwestward, towards the Gulf
of Mexico. and narrows to the northeast info Georgia (Sclunidt. 1984). Gulf water moved
through this strait from the middle Eocene through Oligocene, flowing across the eastern
panhandle of Florida, through southern Georgia and fo the Atlanfic Ocean. This structure
crosses fhrough the southeastern part of the study area, and noticeably influenced
sedimentation pattems in the region.

Several relict Neogene coastal terraces have been recognized in the study area
(Healy, 1975). Swrface topography has been incised by numerous streams, often creafing a
dendhritic drainage pattern. Some streams emerge from steep sided ravines, called
"steepheads”. These features, unicue to western Florida, reflect the interaction between
groundwater and thick, siliciclastics which sit atop impermeable clays.

According to Scott (in prep.). the study area lies within one geomorphic province -
the Dougherty Karst Plain District. The province has been subdivided topographically
(Scott, in prep.) into five physiographic units: the Defuniak Springs-Bonifay Karst Hills,
Marianna Karst Plain, Vernon Karst Hills, Compass Lake Hills and Sneads Hills.

The Defuniak Springs-B onifay Karst Hills are located in the northwestern portion of
the study area and extend north info Alabama. The elevations of the hilly terrain range
from more than 200 feet (61 meters) to less than 100 feet (30.5 meters) above mean sea
level (MSL). Alum Bluff Group and Citronelle Formation sediments overlie soluble Eocene
carbonates in this area. Carbonates are at or near the swiface in some stream valleys and
low-lying areas.

The Marianna Karst Plain is the largest physiographic unit in the study area. It
is a region of low rolling hillg, sinks, and depressions that extends into Alabama (Cooke,
1939). This terraced lowland has resulted from fluvial deposition and erosion by rivers
and sfreams and underlying karst activity (Scoft, in prep.). Elevations of the Marianna
Karst Plain range from 150 feet (45.7 meters) to 60 feet (18.3 meters) above MSL. The
Ocala and Marianna Limestones are at or near the surface within this area and often
exhibit extensive Karstification. Karst processes can result in sinkholes, springs,
fractures, cavern development and other dissolution features which can dramatically
influence topography. Numerous, well developed caverns occur throughout the Marianna
Karst Plain. In general, these caverns are formed in the upper Ocala Limestone by
diszolution along fracture or bedding planes, but may also develop within the Marianna
Limestone. The most well known caves are found within Florida Caverns State Park,
located just north of Marianna in Jackson County (see Photograph 18 on accompanying
Surficial Seciments map).

The Vernon Karst Hills (Scott, in prep.) extends into the study area from
northeastern Washington County. The Vernon Karst Hills unit is generally an area of
high relief with elevations ranging from approximately 300 feet (91 4 meters) to 75
feet (22.9 meters) above MSL. This area is comprised of Citronelle Formation sediments
overlying Alum Bluff Group clays. Dissolution of underlying carbonates has resulted in
formation of localized karst features.

The Compass Lake Karst Hills, located in southeastern Washington County,
southwestern Jackson County, northeastern Bay County, and northwestern Calhoun County
(Scott, in prep.). range from more than 275 feet (83.8 meters) to less than 100 feet (30.5
meters) above MSL and consist primarily of Citronelle Formation sediments. Karst features
often form where the Citronelle Formation overlies soluble carbonates. These karst
features tend to increase in abundance northwards toward the Marianna Karst Plain and
eastwar ds toward the Chipola River.

The Sneads Hills (Scott, in prep.) occur in southeastern Jackson County and
northeastern Calhoun County within the southeastern portion of the study area. Elevations
range from more than 250 feet (76.2 meters) to less than 60 feet (18.3 meters) above MSL.
This area consists primarily of Citronelle Formation sediments overlying Alum Bluff Group
clays. The Alum Bluff Group seciments are exposed in areas dissected by rivers and streams
or influenced by karst activity. Karst features increase in abundance to the north foward
the Marianna Karst Plain.
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The Eocene to Miocene carbonate units exposed in the study area have regional
stratigraphic significance, and have been identified, correlated, and interpreted in many
different ways in the literature. Some previous investigators relied heavily on fossils to
establish formations and correlate facies within this region. a practice which has led to some
confusion regarding lithostratigraphy (Figure 1). Summaries of previous work can be found
in Vernon (1942).Vernon and Puri (1956), Schmidt and Clark (1980), Clark and Schumidt
(1982), Schmidt (1984), and Huddleshm (1984: 1988: and 1993).

The study area is underlain by the Upper Eocene Ocala Limestone, and in the northern
portion of the map area, where erosion has cut through the overlying siliciclastics, or
removed the Marianna Limestone, it often crops out along major streams and rivers. The
Ocala Limestone, which the oldest unit to crop outin the study area, consists of a
moderately indurated, cream to white colored grainstone that is rich in the distinctive
larger foraminifer, Asterocyclina (see Photo 10 on Surficial Seciments map). This is a unicue
biofacies of the Ocala Limestone and also containsg abundant large and small benthic
foraminifera, some planktonic foraminifera, byozoa, brachiopods, molluscs, arthropods, and
echinoderms. This facies of the Ocala Limestone is best developed in the study area andin the
subsurface of southwestern Georgia along the flanks of the Gulf Trough. Elsewhere, as in the
Forida peninsula, the Ocala Limestone is a muddier lithology with a slightly different fauna.

The top of the Ocala Limestone ranges from 125 feet (38.1 mefers) above MSL in
W-14487 (cross section A-A'), to 45 feet (13.7 meters) below MSL in W-18431 (cross section
C-C*" and D-D’). The Ocala Limestone ranges from 200 feet (61 meters) thick in the
northwestern part of the study area to 400 feet (121.9 meters) thick in the southwestern
portion of the study area (Miller, 1986). The Ocala Limestone is unconformably overlain
by the Marianna Limestone throughout much of the area. is unconformably overlain by Alum
Bluff Group sediments in the northwestern portion of the study area, andis overlain by
resicuum developed from weathered Alum Bluff Group and Citronelle Formation seciments in
the northeastern portion of the study area.

The Bumpnose Limestone has been a source of some confusion in the literature, perhaps
becausge of its limited exposure and study in its type area, but widespread use and
correlation away from the type area. Originally proposed by Moore (1955), the concept of
the Bumpnose Limestone was rejected by Puri (1957) who considered it a faunizone. We
concur with the original definition by Moore (1955), however, and retain the Bumpnose
Limestone as a member of the Ocala Limestone. The Bumpnose Limestone Member is a
poorly to well indurated, cream to white, fossiliferous packstone, dominated by the larger
foraminifer Lepidocyelina chaperi. many of which have especially large and thick tests
(1/2" to over 1" in diameter). In some areas, the unit consists of a wackestone to
packstone "sand dollar” bed, with abundant debris of the echinoid Clypeaster rogersi.

The top of the unif is well indurated, nodular, glauconite-rich, and often contains
preserved internal molds of the naufiloid Anwia alabamensis (Morton) (see cover-sheet photo).

The calcific bivalves Amusium ocalanum (Dall), Spondylus dumosa (Morton), Chlamys anatipes

(Morton). and Lopha vicksburgensis (Conrad) are commonly found in the Bumpnose Limestone
member of the Ocala Limestone. Further study of this unit in the type area is critically

needed because the unit (or correlative units) has been recognized in peninsular Florida

(Bryan, 1993), Alabama (e.g., Maher and Applin, 1968), and Georgia (Bryan, unpublished data).
The unit is fransifional in nature, containing favna with both Eocene and Oligocene

affinities. Although a member of the Ocala Limestone, which is otherwise entirely Eocene, it

is probable that the Bumpnose Limestone Member in the type area is Early Oligocene. The top
of the Bumpnose Limestone Member ranges from 100 feet (30.5 meters) above MSL (cross
section D-D') to 80 feef (24.4 meters) below MSL (cross section C-C') and the unit ranges

from a few feet in thickness to a maximum of 55 feet (16.8 mefers; W-18431. cross section

C-C'" and D-D’) within the study area.

The Lower Oligocene Marianna Limestone (Matson and Clapp, 1909) disconformably
overlies the Ocala Limestone throughout much of the study area. It has been removed by
erosion in much of the northern portion of Tackson County. The Marianna Limestone is at
or near the swface in the central portion of the study area and numerous exposures can
be seen in and around the town of Marianna. The massive, chalky, Marianna Limestone is
somefimes referred to as "chimney rock” because it was once sawed by hand into blocks for
construction purposes. Photo 9 on the accompanying sediment map shows an example of
this type of quarrying. There are also several caves developed in the Marianna Limestone
along the Chipola River. The Marianna Limestone is well-defined and easily recognized
in the field, extending from the type area to the Mississippi River, with outliers in southern
Georgia. It has not been recognized in the Florida peninsula, south of the Gulf Trough.

The Marianna Limestone ranges in color from white to cream to light gray andis a
soft, fine grained, poorly indurated, glauconitic, fossiliferous wackestone rich in
Lepidocyclina, Nummulites, bryozoans, calcitic bivalves, and rare echinoids. The bivalve
Pecten howei mariannesis (Glawe) is especially common.

In and around fhe fown of Marianna, a grayish-yellow or light olive-green dolosilt
occurs at the top of the Marianna Limestone. This unif has been identified as the Byram

Formation by MacNeil (1944), Cooke (1945), and Puri and Vernon (1964). and the Suwannee
Limestone by Moore (1955). These beds were m fact originally considered the upper part
of the Marianna Limestone by Cooke and Mossom (1929), Cooke (1945). One of the best
exposures of the unit may be seen at the Marianna Lime Products Hi-Cal pit, just west of
Marianna (see W-18427, cross section B-B' and D-D'). From a lithostratigraphic
perspective, these thin dolosilts do not resemble the Byram Formation of Alabama and
Missigsippi, and they are clearly related to the Marianna Limestone both sedunentologically
and faunally. We see no compelling reason to remove these beds from the Marianna
Lunestone, and we retamn them m the Marianna Limestone as originally defmed.

A massive gsequence of light brown to tan dolostone occurs only a few miles south of
the surface exposures around Marianna, and near the Apalachicola Embayment/Gulf Trough
(see W-18431, cross sections C-C' and D-D'). This dolostone, however, 1s recognizable asg
dolomitized Martanna Limestone by its fine gramed texture and abundance of (moldic)
Lepidocyclina and Nummulites. This dolomitic facies of the Marianna has abundant casts of

echinoids Schizaster anmiger (Clark), Clvpeaster sp.. and Echinolampas sp. Dolomitization
evidently occurred shoatly after deposition as mdicated by dolomitic rip-up clasts seen

i several coreg in the southeastern portion of the study area and molds of platy gypsum
present within the dolostone in the American Lime and Dolomite Quany.

The top of the Marianna Limestone ranges from approximately 155 feet (47.3 meters)
above MSL as seen in field exposures, to 80 feet (24.4 meters) below MSL (W-15509; cross
section C'-C"), and the unit attains a maxmum thickness of greater than 280 feet
(85.3 meters) n W-15509 (cross section C-C").

The Bridgeboro Limestone, which is restricted m areal extent, is a moderately
mdurated, white to cream to light gray, coral-algal (thodolith) wackestone to packstone
tacies that 15 more commonly encountered just to the west of the study area and in southem
Georgia along the flanks of the Gulf Trough (Bryan, 1993). The unit has also been recognized
m the subsuface as far west as Okaloosa County, Florida (Green et al., 2002). The
Bridgeboro Limestone is only rarely encountered within the study area It interfingers with
the Marianna Limestone in W-18434 (cross gection C-C"), where it attams a thickness of 50
feet (15.2 meters) and 1s shown on the cross section as Marianna/Bridgeboro Limestone. It
is likely that the Bridgeboro Limestone is present to the south of cross section C-C, but
lack of core control malkes recognition of the unit problematic. Except for the presence or
abgence of rhodoliths, the carbonates of the lower Bridgeboro Limestone are very sunilar
lithologically to the underlying Marianna Limestone and the Suwannee Linestone within the
study area. The "Duncan Church beds" of the Florida Panhandle described by Puri and
Vernon (1964) are now recognized as the Bridgeboro Limestone (Green et al.. 2002). Bryan
and Huddlestun (1991) determined the age of the Bridgeboro Limestone, based on the
occurrence of larger diagnostic foraminifera, mollusks, and bryozoa, to be Lower Oligocene.

The Suwannee Limestone, where exposed along the banks of the Chipola River in the
southem portion of the study area. and where seen in cores from the southeastern portion
of the study area (see cross sections C-C' and D-D') is a well incurated, tan to light brown,
dolomitized packstone. This dolomitization often makes it very difficult to distinguish
between the Suwannee Limestone and the Marianna Linestone. The dolomitized Suwannee
Liumestone typically has amore granular texture, lacks larger forammiferal molds
(Lepidocyclina, Nummulites), and often preserves the elongated, tube-shells of the ntaunal
brvalve Kuphus ("Teredo tubes" of some early workers). In the field, however, these
features are not always evident, making it difficult to consistently distmguish dolomitized
Marianna Limestone from dolomitized Suwannee Limestone. Bedding is also undulatory
along the river, making it difficult to map a single formational contact. At the American
Lime and Dolomite Quanry, near Sink Creek, the gentle nclination/dip of Suwannee strata,
and the mterfingering of Suwannee and Marianna lithologies are clearly evident. The
Suwannee Limestone in this quany 1srich n coralline algae, scleractinian corals, and some
large foraminifera, indicating ecological affmities with the Bridgeboro Limestone.

These field mapping difficulties are reflected in the rather confused terminology
found in older literature of the region (Figure 1). The dolostone exposures along the
Chipola River i the southem part of the study areas were mapped by Cooke and Mossom
(1929) ag Byram Marl. Later, Cooke (1945) identitied Suwannee Limestone in outcrop along
the Chipola River northwest of Altha, although his map continues to show Byram Fonmation
along the river in this area. MacNeil (1944 ) suggested that some of the dolostones along
the Chipola River are altered Byram (his Glendon Member of the Byram Formation. which he
equated, i part, to what 1s nowrecognized as Bridgeboro Lunestone). Moore (1955)
mcluded dolomitic limestones in the southem pait of the stucy area i the Suwannee
Limestone. Huddleston (1993) restricted the Suwannee Limestone i Florida to areas east
of the Apalachicola Embayment/Gulf Trough. We have recognized it i the southeastern
portion of the study area, although it usually occurs in a down dip location and is
dolomitized. For these reasons, the Marianna Limestone and Suwannee Limestone are not
separated on the smface geological map along the southemn portion of the Chipola River,
and are shown on the cross sections as undifferentiated Suwannee/Marianna Limestone where

their affinities are uncertain. The top of the Suwannee Limestone ranges from
approximately 60 feet (18.3 metfers) above MSL (Sink Creek, cross section D-D') to 145 feet
(44.2 meters) below MSL (W-15513, cross section D-D'), and the unit attains a thickness

of atleast 115 feet (35.1 meters; W-15509, cross section C-C).

Lower Miocene sediments have been redefined numerous times since the name Tampa was
first applied by Johnson (1888). Puri (1953) described the Tampa secdiments ag Tampa
"stage". The Chattahoochee Formation was frecuently equated with the Tamypa Limestone/
Formation in much of the earlier literature of the region (Figure 1). Scoft, et al.,

(2001) mapped these sediments as Chattahoochee Formation in this area and their
nomenclature is adhered to by these authors. The Chattahoochee Formation, which
unconformably overlies the Marianna Limestone, and is unconformably overlain by the Alum
Bluff Group. is predominately a brownish-gray, moderately incurated, sandy packstone to
wackestone with common soritid larger foraminifera. The Chattahoochee Formation may be
geen in limited exposures along the Chipola River and creeks in the southern portion of

the study area. The top of the Chattahoochee Formation is encountered in wells at

elevations ranging from 85 feet (25.9 meters) above MSL in W-15509, (cross section C-C)

to approximately 5 feet (1.5 meters) below MSL in W-17603, (cross section C-C"). It

attaing a maximum thickness of 160 feet (48.8 meters) in W-15513 (cross section D-D").

The Middle Miocene to Early Pliocene Alum Bluff Group (Scott, et al., 2001) occurs
throughout much of the study area. Lithologically, it ranges from clayey sands and
aravels, to stiff. greenish. micaceous clays with variable acmixtures of silt, sand. and
shell. In the northemn portion of the study area, the Alum Bluff Group unconformably
overlies either the Ocala Limestone or the Marianna Limestone, while in the southemn
portion of the study area it unconformably overlies the Chattahoochee Formation (see
cross sections A-A' through D-D'). The Alum Bluff Group may be seen in exposures as high
ag 190 feet (37.9 meters) above MSL. The unit attainsg a maximum thickness of 125 feet
(38.1 meters) in W-15086 (cross section A-A").

The Pliocene-Pleistocene Citronelle Formation, which consists of sands and gravels
with varying amounts of clay, unconformably overlies the Alum Bluff Group throughout much
of the studly area. The elevation of the top of the Citronelle Formation ranges from a
high of approximately 300 feet (91.4 meters) in the southern portion of the study area, to
65 feet (19.8 meters) above MSL in the southeastern portionof the study area. The unitis
variable in thickness, ranging from just a few feet in the western portion of the study area,
where it may be geen in isolated hills, to over 170 feet (51.8 meters) thick in the southemn
portion of the study area.

Undifferentiated residuum lying on Eocene Ocala Limestone (Tre), Oligocene Marianna
Limestone and Suwannee Limestone (Tro), and Miocene sediments (Trm), is present
throughout the northern and eastern portion of the study area. This resichum generally
consists of reddish brown sandy clays and clayey sands with inclusions of weathered
variably fossiliferous and silicified limestone boulders (Scott. et al., 2001;

Huddleston, 1993). These carbonate boulders and smaller weathered limesgtone "float”
that occur intenmittently along roads, ditches and fields are often silicified, making
determination of exact affinities of these carbonates difficult. The majority of thege
carbonates are located at the general latitude and longitude where either the Ocala
Limestone, Marianna Limestone, or the Chattahoochee Formation are intermittently
exposed at the suuface. Therefore, it is suggested that these boul ders may represent
remnant portions of Ocala Limestone, Marianna Limestone, or Chattahoochee Formation
depending on general location. Much of the matrix of this resicoum is likely derived
from weathered Alum Bluff Group and Citronelle Formation seciments.

NOTES:

Thiz map was created using FDEP databases and data obtained from the Florida Geological
Survey. It wag completed August 31, 2003, by the Florida Department of Environmental
Protection, Division of Resource Assessment & Management, Florida Geological Survey,
Geological Investi gations Secfion. The presentation of the geologic information shown is
not intended to replace site-specific or use-specific investigations. The Florida

Geological Survey does not guarantee this document to be free from errors or inaccuracies
and digclaims any responsibility or liablility for inappropriate change of scale or
interpretations or decisions based thereon. For more information please contact:

Richard C. Green or David T. Paul

Florida Geological Survey, Gunter Building MS %720
903 W. Tennessee Street, Tallahassee, F1. 32304-7700
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