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Barrier Island Sequence District Figure 1. Geomorphic terrains (modified from Williams et al., in preparation) with LiIDAR and digital elevation model (DEM) mosaic. F1gure 3. Geomorphic districts (modified from Williams et al., in preparation)
The Barrier Island Sequence District extends into Florida from Georgia (Clark and Zisa, 1976). The district is characterized by beach ridges, dunes, and paleo- 82° 00" 45 56 . 5 2 : e
lagoons. Its Florida extent begins at the Georgia-Florida state line in northeastern Florida, and continues southward to the region east of Lake Okeechobee. It lies east - | | " ron
of the Okefenokee Basin District, the Central Lakes District, and north of the eastern portion of the Everglades District. The surficial and shallow subsurface sediments 30° 30 B T — T RN o —— = B - , T £ ) T 1 ; - = = [ — > 30° 30°
of the district were deposited during the Plio-Pleistocene and lie unconformably on sediments ranging from the Middle Eocene Avon Park Formation to the Oligocene- g ; ' ’ : 4 'l : et o : '
Miocene Hawthorn Group. Elevations within the study area range from sea level to nearly 260 feet (79.2 meters) above mean sea level (MSL). Ss
Beach ridge plains occur in two main areas of the Barrier Island Sequence District within the study area: the Duval Upland and the Atlantic Coastal Complex. }
Drainage patterns in these areas may be strongly controlled by the relict beach ridges forming, in some cases, a distinct trellis drainage pattern. The Barrier Island
Sequence District also contains relict or paleo-lagoons. The occurrence of the lagoonal features is most prominent in the southern portion of the district in the
headwaters of the St. Johns River. One such paleo-lagoon lies between the Atlantic Coastal Complex to the east and a prominent erosional scarp and the Osceola Plain
on the west. The scarp toe occurs at approximately 30 feet (9.1 meters) MSL and extends from the southernmost portion of the Barrier Island Sequence District,
northward to the Florida-Georgia state line. The paleo-lagoon extends uninterrupted from the southern end of the district to southern Volusia County. Northward from
Shallow depressions, generally only a few feet (one meter) deep, are found throughout much of the Barrier Island Sequence District. The depressions are most
numerous in the southernmost part of this district and decrease in abundance toward the north. The depressions are likely the result of dissolution of shell material Geomorphic Districts
incorporated in the sediments. The percentage of shell in the sediment is greatest in southern Florida. Also, in the southern portion of the state, the sediment contains . .
more fine-grained carbonate and less clay. As a result, the sediment is more permeable and more soluble. The depressions formed cover subsidence sinkholes as the Apalachicola Delta District
uppermost shell material dissolved, allowing the land surface to slowly subside. In northern Florida, these features, though not common, are most often associated with T18 Bairier Islasd S Distri
the Anastasia Formation outcrops and subcrops near the Atlantic Ocean coastline. arrier Island Sequence District
Atlantlc Coastal Complex - Central Lakes District
. The Atlantic Coastal Complex extends from the St. Johns River in Duval County to central Palm Beach County (OFMS 108, Plate 3, Figure 4). In ) o
the map area, the terrain consists of Pliocene through recent barrier beach ridges and dunes. Many of these features are coast parallel and Dougherty Karst Plain District
numerous rivers, creeks, swamps, and wetlands are established in the swales between barrier beach ridges. Surface water drainage is often within
the broad scale development of trellis drainage common to much of the Atlantic Coastal Complex. Elevations range from sea level to 115 feet - Everglades District
L | (35.1 meters) MSL within the study area. Adjacent to the recent beaches on the Atlantic Ocean coastline, construction of the Intracoastal - o
Waterway, at tlmes separates the modern barrier island from the mainland to the west. Many portions of the modern barrier islands are separated from the mainland by Ocala Karst District
the estuaries along the Atlantic Ocean coastline. The segment connecting San Pablo Creek to the Tolomato River created open water through former salt marsh ) o
between the beach and the beach ridge plain uplands to the west. The terrain has varying thickness of undifferentiated Quaternary sediments (Qu) and undifferentiated - Okefenokee Basin District
Tertiary and Quaternary shelly sediments (TQsu) within the study area. - ; 2
Duval Upland - Sarasota River District
~] The Duval Upland is a broad feature extending from Putnam County in the south to Nassau County and the Florida-Georgia boundary along the - Southern Pine Hills District
St. Marys River in the north (OFMS 108, Plate 3, Figure 4). It is an area of higher elevation to the west of the Lower St. Johns River Valley and
the St. Marys Plain. It is underlain by sediments of the Pliocene-Pleistocene Cypresshead Formation along the southern portion of the study area “ Tifton Upland District
and undifferentiated Quaternary sediments (Qu) along the northern portion of the study area. Notably, across the Duval Upland, mixed dendritic '
4 and trellis drainage reveal that, at least in part, this terrain was originally deposited having some aspect of ridge and swale topography akin to the ;
Atlantic Coastal Complex. This affinity is why the Duval Upland terrain is included within the Barrier Island Sequence District. Locally, elevations range from sea Extent of Figure 4
level along Black Creek to approximately 140 feet (42.7 meters) above MSL..
Lower St. Johns River Valley OFMS 108 mapiareaboundary
T The Lower St. Johns River Valley has been hypothesized by Scott (2013, personal communication) to be part of a paleo-lagoon. The relict lagoon Lake Okeechobee
feature extends nearly continuously from the headwaters of the St. Johns River in Martin and Saint Lucie counties, north to central Duval County 15" 15
(OFMS 108, Plate 3, Figure 4). In Volusia County, the paleo-lagoon is either interrupted or partially covered by beach ridges. The southern end Scale = 1:3.900.000
of this interruption corresponds to the westward turn of the St. Johns River as it occupies the St. Johns River Offset (Green, et al., 2013a and RO
Green, et al., 2013b). The southern end of the Lower St. Johns River Valley includes Crescent Lake and extends northward to central Duval T3S 0 25 50 100 150
County where the St. Johns River turns east toward the Atlantic Ocean. A combination of beach ridge uplands and low elevation drainage divides separate the Lower =  E—
St. Johns River Valley from the St. Marys Plain associated with the Nassau and St. Marys rivers. Within the study area, elevations range from sea level to 90 feet (27.4 — T T !
meters) MSL. Variable thicknesses of undifferentiated Quaternary sediments lie on undifferentiated Tertiary/Quaternary shelly sediments or the Hawthorn Group in the 0 20 80 160 240 320 KM .
terrain.
St. Marys Plain
el 3 i The St. Marys Plain is an area in which LiDAR reveals a network of paleo valleys, largely related to the Nassau River. The terrain also includes
examples of stream capture of waters that formerly flowed to the St. Johns River or the Nassau River, as in the route of the Little St. Marys River :
today. White (1970) described what he called the St. Marys Meander Plain as “the meandering of a plexus of muddy sediment laden streams.” The Flgure 4 GBOI’IlOI‘pth terrains (mOdlﬁed from Williams et al. T preparatlon)
| terrain consists of the “Nassau and St. Marys Rivers and their network of tortuous abandoned channels, tributaries and distributaries (White, 1970,
3 | pp 110-111).” The morphology of this region is not unlike the meandering tidal creeks that are common in the Sea Islands terrain. A string of Legend
bamer islands ex15ts in the mesotidal environments that are common on the Atlantic Ocean coastline from the vicinity of Jacksonville, Florida, north to Myrtle Beach, Scale = 1:1,000,000 River
South Carolina. The main distinctions between the St. Marys Plain and the Duval Upland to the west are its reduced elevation and dendritic drainage, which is different T4s W 3 e - 18 S - bounda
than the modified trellis drainage of the northern extent of the Duval Upland. Elevations in the study area range from sea level on the Nassau River to approximately 50 =m=m: T E 3 QY m.ln .ry.
feet (15.2 meters) MSL. Elevation models based on Light Detection and Ranging (LiDAR) make it possible to identify the broad, short relict barrier islands and wide =m=m: 1 : | Geomorphfc distr{ct boundary
former coastal salt marsh plains found in the Sea Islands terrain to the east of the St. Marys Plain. LA o e b ——  Geomorphic terrain boundary
Sea Islands 7 y D OFMS 108 map area boundary
=0 B The Sea Islands terrain (OFMS 108, Plate 3, Figure 4) was separated from the St. Marys Meander Plain of White (1970) based upon ."-_‘ :
interpretations made possible with the use of LiDAR. While it is clear on USGS 7.5 minute topographic maps and aerial photography, as White Yy :
(1970) discussed, that the coastal portion of the St. Marys Plain shares coastal affinities to the Sea Islands, LiDAR reveals the relatively broad and ’4-—\
short barrier island features that exist inland from the Atlantic Ocean coastline as well as the extensive, possible former salt marshes that existed S Nﬂﬂhem
__ | from north to south between them and parallel to the modern coastal environments. The region, defined by generally north to south oriented ?" Okg::]?’k“ _
uplands, broad trellis drainage, and the modern extensive tidal rivers and salt marshes, is named the Sea Islands terrain by Williams et al. (in preparation). It is partially s 1 BAKERCO.
cut in two by the valley and floodplain of the Nassau River which narrows toward the coast, passing between older barrier islands before emptying to Nassau Sound. = COLUMBIA
Elevations in the study area range from sea level to 110 feet (33.5 meters) above MSL. Former Pleistocene barrier islands include the core of Amelia [sland and most of ;
Big Talbot and Fort George islands. Holocene deposition formed the northern and southern portions of Amelia Island, the Bird Islands in Nassau Sound, Little Talbot Tss
Island and the spit on the north side of the St. Johns River including the City of Jacksonville’s Huguenot Memorial Park.
Trail Ridge R
Trail Ridge is a 130-mile (209-kilometer) long sand ridge that extends southward from the Altamaha River in southern Georgia to northern Q lBI]an i
Putnam County in Florida (OFMS 108, Plate 3, Figure 4). It is bound to the west by the Southern Okeefenokee Basin, to the east by the Duval Okefenokee
Upland and to the south by the Hawthorne Lakes. Elevations in the study area range from 100 feet (30.5 meters) MSL along tributaries of Black &IE Basin "
Creek to nearly 175 feet (53.3 meters) MSL. Trail Ridge consists of unconsolidated to slightly indurated white to tan, medium to fine quartz sand e e LEOR i
containing an average of three percent heavy minerals in some areas, of which approximately 45 percent are titanium-rich minerals; ilmenite, - Karst 4 o e
luecoxene, and rutile. Other accessory heavy minerals include staurolite, zircon, kyanite, sillimanite, corundum, topaz, and tourmaline. T6S 7 o _ 4 s [ ¢ N5 : : ; ] A ] y e BRA(I:DSORD
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Figure 5. LIDAR imagery of Julington Creek and Powers Bay Swamp —— " Scale = 1:180,000 Vertical Datum: North American Vertical Datum 1988 (NAVDS8) e
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Figure 2. Springs and subsidence incident reports shown with LiDAR and digital elevation model (DEM) mosaic
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Julington Creek, detailed in the figure above, is presently an underfit stream in a valley that is mostly tidal. It stretches from approximately 2.5 miles west of the 3OOOF(I?;:T?;S:\T:;I;;&IIBIS\}:iTeS{Jite I % 3 j
Intracoastal Waterway, flows south and then west to the St. Johns River. The area is marked by an eastward embayment of the Lower St. Johns River Valley which Tallahassee, FL 32303 FAIE
partially divides the segments of former beach barrier ridges of the Atlantic Coastal Complex to the north and to the south. The valley of Julington Creek is 850/617-0316 3 F -
approximately 2.5 miles wide near the St. Johns River and expands to about 5 miles in the vicinity of the Powers Bay Swamp. The latter is bound to the north and the Kitpi oo skt flaslosoloaioRiri/s tateman it S IE 2
south by uplands of distinctly coastal depositional origin, along with possible acolian augmentation on the south margin near Durbin. This is very similar to the St. e E
Johns Bluff on the south side of the modern St. Johns River in northeastern Jacksonville that has definite beach ridges just to the south, but the peak elevations near the
river have some aeolian dunes, likely above buried beach barrier ridges.
Analyses of the beach barrier depositional packages in the Julington Creck region reveal that there are several generations of the spit (or barrier island) complex APPROXIMATE MEAN
extending from north to south into the Julington Creek valley. In this case, generations refer to numerous subtle changes to the main axis of deposition, all north-to- DECLINATION, 2016
south, that leave a series of cross-cutting relationships of relative age of deposition. Without age data, it is not possible to tell if these features are all the result of one, or o o
multiple, sea-level high stands. The modern path of Julington Creek maintains numerous 90° turns, typical of trellis drainage networks, and which follow parallel to the - e
ridges with perpendicular cuts across beach ridges. T68 This map was created using Florida Department of Environmental Protection (FDEP) databases and data obtained from the
The LiDAR image in Figure 5 reveals that much of the final closure that mostly, but not entirely, closed the valley between the St. Johns River and the Atlantic 30° 00' 4 _ B N . 4 ) - - AR i~ : =N S e 3 P e e i | N A _ — Florida Geological Survey (FGS). It was completed August 31, 2016, by the FDEP FGS Geological Investigations Section.
Ocean was deposited from south to north as part of the lower elevation beach ridges which straddle the north-south boundary between Duval and St. Johns counties. To R23E R24E R25E R26 E | R27E R28E | R30E . :?0 4 This document was prepared for the presentation of the geologic information shown and is not intended to replace site-specific
the east, these barrier ridges become nearly continuous north to the modern outlet of the St. Johns River, only weakly breached by two drainages and a significant 82° 00’ 45' 30' 15' Ll or use-specific investigations. The FGS does not guarantee this document to be free from errors or inaccuracies and disclaims
dissection ;:md incision b%r Pablo (_‘,‘rcek l:llust sicnuth of tt!lti eastf:‘znmost portion hof lthe easlt-}vcst bounc(tjary 11:»etwecr]; Dl'wa! ;mdd S;: JOhILS countles.dThe]PabI‘(]) C.l'(;:;:}(- 0 3 6 9 12 15 Elevation (meters) _ Projection: NAD 1983 HARN Florida GDL Albers (Meters) any responsibility or liability for inappropriate change of scale, interpretations, or decisions based thereon. Cooperatively
Ueappustal Waterwmsy Tylomato Kiver chanmels, saet of thasid g, epuraie: s atost Hlmiinoen mnd Hulogone bsior et oot e prespumed sarly and anidil === ; ; ; M1 AN — Horizontal Datum: North American Datum 1983 HARN (NADS3 HARN) funded by the FDEP/FGS and the U.S. Geological Survey (USGS), National Cooperative Geologic Mapping Program, under
cistocene barriers from there westward to the St. Johns River. Regardless of the lack of age data, all of these barrier beach ridges are inferred to be Pleistocene age as e - kM Scale = 1:180,000 AN/ s 8 Vertical Datum: North American Vertical Datum 1988 (NAVDS88) USGS assistance award number G15AC00309. The views and conclusions in this document are those of the authors and should
they were deposited and preserved seaward of the Plio-Pleistocene Cypresshead Formation which is exposed southwest of the area of interest within the Jacksonville o . . . . .. ] L.
study area and is not found in the subsurface much east of its surface exposures; 0 2 4 8 12 16 20 not be interpreted as necessarily representing the official policies, either expressed or implied, of the U.S. Government.
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