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Field Trip Overview

The focus of the 1997 SEGS field trip is the geology of South Florida. This field
trip will expose the participant to some of the varied environments present within South
Florida. We will be looking at the large-scale regional stratigraphic framework, geologic
units exposed on Key Largo and many modern carbonate depositional environments. Two
boat trips, one on the Florida Bay side of Key Largo, and the other on the Atlantic side of
Key Largo. Recent work done by the U.S. Geological Survey (including detailed mapping
of the sediment types within Florida Bay and sedimentary and biological environments,
depth to Pleistocene bedrock and Holocene sediment and reef thickness in the Key Largo
area) in combination with the stratigraphic framework laid out by guest speaker Dr. Don
MacNeill, provides an up-to-date understanding of the geologic features of this important
area.

The South Florida Ecosystem includes Florida Bay, the Everglades, and the
Florida Keys reef tract. Environmental changes to this large natural ecosystem have
received national attention and as a result, the area is currently under intense scientific
investigation by local, state, and federal agencies, as well as by many public and private
institutions. While biological effects of environmental changes are the most dramatic, they
are generally related to or recorded in geologic features. Unfortunately, historic geologic
investigations within this area have been limited to descriptive works. Recently, large-scale
scientific studies have provided an opportunity to broaden our understanding of this large-
scale geologic system. The South Florida geological environment is a dynamic system
currently occupying a margin between a large freshwater marshland and a productive
marine system fringed by a well-developed coral reef ecosystem. Changes in water flow
and water quality within this system can radically effect the balance currently established
by modern conditions. What are these modern conditions? They are just beginning to be
described adequately for the first time.

Baseline geologic data can shed light on understanding past and present
depositional environments. These environments often control many water-quality
characteristics, surface- and ground-water movement, sedimentation types and rates as
well as types of biological communities that can establish under these conditions. Work
currently being done includes measuring surface- and ground-water movement,
characterizing the water-quality of both surface- and ground-water resources, creating
maps of water-quality characteristics, sediment types and thicknesses. It is hoped that
these and other studies will help develop a baseline to which future work will be
referenced.

Acknowledgements: We would like to thank Dr. Don MacNeill of the Rosensteil School
of Atmospheric and Marine Science, the U.S. Geological Survey and the National Oceanic
and Atmospheric Administration for their assistance and cooperation in this effort.




TRIP ITINERARY:
Because much of this field trip is dependent on the weather conditions, the itinerary has
been left blank for us to fill in as we go. Please make your own notes as necessary and
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refer to the printed material in the guidebook.

Saturday, May 17, 1997
Florida Bay

Stop 1

Stop 2

Stop 3

LUNCH

Adam’s Cut Key Largo Canal

Windley Key Quarry

Sunday, May 18, 1997
Reef side

Rodriquez Key

Florida Keys reef tract




Publs int. Ass. Sediment. (1995) 23, 475-493

3>

o

-
)

o

0
-4 Pt
-

o

&

—_~

=

=

=t
ot

3ay, USA

BOSENC

E
Departmient of Geology, Royal Holloway University of London,
Egham, Surrey TW20 OEX, UK

ABSTRACT

f Flond >d that they are bi

s o

enic

&

rmed ru imn “m trapg g of locally ps ced (uwﬂly algal) aragonitic mud.

‘ \ th
vork showed t

1t I’xc m (mm’, sediments oth caleite and aragonite derived from

fiment gencrated within the b

t akdown of a
{transp: ‘:':(’d, as both susp
vexico to the SW. Recently the mounds in the centre of th 2y h een

on

vards the G

ind-driven currents,

mollusc) grainstone; and Pelleted o form
1% of windward and 4 predominantly silt-sized (

ion of muds of this ¢

> Mmu

minifera, 7ha

cvidence

that the ear

dstones.

Y 1 .
s of 1aycreag 1

= cor  aves
then SE ""\" vea ‘Ll'\klkd

deposi ition.
Biodetrital mounds differ ﬁom microbial mounds in their sefting, sedir
and composition.

, facies,

ent geomet

structures, allochems, and mud s

INTRODUCTION

lyses of the internal structure of the m
S

Ar u
banks) and islands of Florida Bay initiated by work :\u-s\.:d an im
5

(1985) and Wanless & Tagett (1989). The ecarlier

ant organic control

Gi .Mm,g& Lowenstam (1%8) and Enos & Perkins sediment production and trapping by seagrass beds,
(1979) was intensified in the 1980s by Hollida but the later work showed the subsurface facies to
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be largely physically deposited, rather than seagrass
trapped, and with geometries indicating that the
mounds are progradin g I”\ﬁ.'-«lds to the south-west
(Holliday, 1985; Wanl gett, 1989) (Fig. 1)
Similarly, research on surface sediments of t}

mounds was carricd out by Bosence (1989b) u.ho
documented the rrf<c:‘.!-i:&y d}?Tcrcncc in texture
and composition relating to north-casterly, wind-
ward erosion and south-westeriy, lu;.«.,.rd deposi-
tion for mounds in the centre of the Bay (Figs | &
2). This more recent work provides a regional
picture of the Bay with zones of inner-Bay mound
destruction, central-Bay mound migration and
outcr~83\' mound stabilization (Wanless & Tagett,
1989; Wanless ¢ al., this volume). This view com-
p‘.emcrﬂs the evidence provided from sediment
budgets of mounds investigated by Bosence
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importing sediment from the surrounding, large
open-water or ‘lake’ areas of the Bay. However,
monnds from the more open part of the Bay
bsence, 1989¢), and the back-reef area (Bosenc
et al., 1985) have higher carbonate production rates
and can generate all their own sediment, in ..sudv.ukn
to exporting sediment to surrounding intermound
areas. These more open-water mounds are charac-
terized by aggradational geomctries (Bosence ef al.,

1985; Wanless & Tagett, 1989). Mounds fram the
inner part of the Bay are described by Wanless &
Tagett (1989) as ‘destructional’. However, the
mounds do not show evidence of erosional facies or
structures (personal observation, 1990) and an
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Crane Bank  Russell Bank

Fig. 1. Location and morphology of mounds or banks within Florida Bay. Mounds referred to in this paper labelled,
and in black. Generalized cast-west cross-section along transect shown on map through Holocene deposits iltustrating
gross sedimentary profiles of mounds (after Wanless & Tagett, 1989, q.v. also for naming of mounds).
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Fig. 2. Present-day surface facies of Upper Cross Bank region with wind (direction blown from, recorded at Tavernier

1963-1979; NOAA, 1980) and current vectors (measured 10—

conditions, September 1985). (From Bosence, 1989b.)

alternative view is that they are small because they
are young (often less than a metre thick, e.g. Pass
Key), have not had much time to grow, and have
low production rates.

In addition to these studies on individual
mounds there is evidence for overproduction
within the Bay provided by figures for carbonate
production and volumes of deposited sediment
since post-glacial flooding (Nelsen & Ginsburg,
1986; Stockman er al., 1967; Bosence, 1989c¢), and
for south-westerly sediment transport out of the Bay
as clouds of suspended mud (Enos & Perkins, 1979,
Figs 6A & 17). ,

The results from this previous work in Florida

20 cm above sea-bed throughout area during fairweather
g

Bay can be integrated into a dynamic model for
these lagoonal sediments. An ecast-west section
through the Holocene sediments of the Bay (Fig. 1)
illustrates the sediment geometries that have been
recorded (Wanless & Tagett, 1989) in central- and
outer-Bay locations which are respectively import
and export mounds (Bosence, 1989c). During the
post-glacial flooding of the Bay the youngest
mounds forming in the restricted Bay waters would
be expected to have low production rates and would
only accrete through the transport of sediment from
lake areas into mounds originating either from
seagrass stabilized sediment patches on the flooding
surface (Enos & Perkins, 1979; Bosence et al., 1985)







