PER
SEGS

Guidebook
39

Morphodynamics of Caladesi Island, Pinellas
County, Florida

SEGS Field Trip Guidebook #39




29

MORPHODYNAMICS OF CALADESI ISLAND,
PINELLAS COUNTY, FLORIDA

Nicole A. Elko

U.S. Geologic Survey g:;'gf:gz‘:;
Center for Coastal Geology QL )
| St. Petersburg, FL 33701 Vel

G

in honor of Richard A. Davis, Jr. and his contributions
to the study of barrier islands
January 13, 2001



MORPHODYNAMICS OF CALADESI ISLAND,
PINELLAS COUNTY, FLORIDA

Nicole A. Elko
U.S. Geologic Survey
Center for Coastal Geology
St. Petersburg, Florida 33701

In honor of Richard A. Davis, Jr. and his contributions
to the study of barrier islands
January 13,2000



TABLE OF CONTENTS

INTRODUCTION
General Morphodynamics of Caladesi Island
Stratigraphy and Geologic History

FIELD STOPS

Stop 1: South End of Caladesi Island
Beach Performance
Dunedin Pass

Stop 2: North End of Caladesi Island
Beach Performance
Willy’s Cut
Distal Spit

Hurricane Pass

SUMMARY

REFERENCES

10
12
12

15
15

16

17



INTRODUCTION

Accessible only by boat, Caladesi Island, a state park in Pinellas County, is one of
the few remaining pristine barrier islands on Florida’s west coast. This unpopulated
island is a favorite destination of tourists and locals alike and is consistently rated one of
the best beaches by various national polls. The island is also quite attractive from the
perspective of a coastal geologist because the lack of development on the island allows
natural morphologic change to occur. Although some of fhe changes are the consequence
of anthropogenic alteration to another part of the coastal system, other changes have
resulted from various hurricanes that have impacted Pinellas County over the last
century. No hard structures (groins, jetties) have been built on the island and the beaches
of Caladesi Island have never been nourished.

Caladesi Island is located south of Honeymoon Island (to which it was once
connected) and north of Clearwater Beach Island (to which it has recently connected).
These islands are a part of the Florida west-coast barrier/inlet system that extends from
the mouth of Tampa Bay in the south to Anclote Key in the north (Figure 1). Shoreline
orientation varies quite a bit over this region, as does the direction of littoral drift,
although in general, sediment transport diverges at the headland on Sand Key. Beach
sediments, on the other hand, are consistently bimodal along the west coast. Caladesi
Island beach sediment tends to be a mixture of fine sand and shell hash (Rosen, 1976).

The tidal inlets associated with Caladesi Island have played a major role in the
morphologic evolution of the island. Willy’s Cut and Hurricane Pass are located to the
north of the island and the now closed Dunedin Pass previously separated Caladesi from
Clearwater Beach Island to the south (Figure 2). The inlets control the beach
morphology on the ends of the island and greatly affect the alongshore variability in the
shoreline. Caladesi Island also exhibits a wide variety of coastal environments along a
cross-shore profile: both éccretional and transgressi\}e shorelines, washover fans,
vegetated beach ridges, maritime forests, mangroves, intertidal algal mats, and subtidal
seagrass beds in St. Joseph’s Sound (Figure 2).

This field guide begins with a summary of the morphodynamics of Caladesi

Island and a brief discussion of the stratigraphy. In-depth explanations of the
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Figure 1. Location of Caladesi Island in the barrier island chain along Florida’s west
coast.

morphologic evolution of various sections of the island follow in the FIELD STOPS
section. A paragraph or so describing the present state of each of these environments is

also included.

General Morphodynamics of Caladesi Island

A sequence of maps derived from early navigational charts and aerial photographs
provides a glimpse of the many morphologic changes to Caladesi Island over the last
century (Figure 3). In 1883, Caladesi and Honeymoon Islands were joined as one island
called Hog Island which was prograding on each end and narrow and erosional in the
mid-section. The location of the present-day Caladesi Island boat basin is visible on the
1883 panel as a relict inlet that has been sealed. The site of the former inlet was

investigated by FitzGerald (1995).
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Figure 2. False color infrared image of Caladesi Island with various morphologic features
. annotated (USGS Digital Orthophoto Quadrangle).



The Hurricane of 1921 breached Hog Island creating Hurricane Pass and making
two separate barriers that were later named Caladesi Island and Honeymoon Island.

Once Hurricane Pass was opened, Dunedin Pass (Big Pass) began to narrow as the spit on
the north end of Clearwater Beach Island advanced to the north and prograding beach
ridges caused the south end of Caladesi Island (South Hog Island) to extend seaward
(Figure 3; 1926 frame). By 1950, the orientation of Caladesi Island was slowly changing.
The north end of the island was transgressing and the spit at the northernmost tip was
extending landward, parallel to Hurricane Pass, while the south end was prograding
seaward. The next panel shows that Dunedin Pass (Big Pass) and the spit on Clearwater
Beach Island had migrated several hundred meters to the north (Figure 3; 1970 frame).

In addition, the width of Hurricane Pass had been reduced due to encroachment of the
adjacent barrier islands. In 1990, Willy’s Cut and North Willy’s Cut were visible to the
south of the even narrower Hurricane Pass and Dunedin Pass had closed completely,
connecting Caladesi and Clearwater Beach Islands.

(South) Willy’s Cut closed in 1992 and North Willy’s Cut remains (and is now
known simply as Willy’s Cut). The former north end of Caladesi Island that persisted
between Willy’s Cut and Hurricane Pass was completely eroded in November 1999.
Then during Hurricane Gordon in September 2000, a sizable shoal was deposited in
Willy’s Cut. On the south end of the island, the beach that developed at Dunedin Pass is
frequently washed over as the pass continues to fill.

Caladesi Island has shifted to the north and rotated about 20° since it was
separated from Honeymoon Island in 1921 (Lynch-Blosse and Davis, 1977; Figure 4).
The overall shift to the north resulted from the south end of the island eroding as Dunedin
Pass and the spit on the north end of Clearwater Beach Island migrated to the north while
the north end of Caladesi Island migrated further northward with the extension of the
recurved spit. Shoreline rotation or reorientation is characteristic of drumstick barrier
islands in general, resulting from the updrift end of the island prograding landward while
the downdrift end transgresses.

Drumstick barrier islands, such as Caladesi, develop on mixed-energy coasts
where a combination of wave and tidal processes shape the coastline. As opposed to

wave-dominated barrier islands, which are much longer and straight and narrow, mixed-
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Figure 3. Series of maps depicting morphologic changes to Caladesi Island, Honeymoon
Island and the neighboring tidal inlets (from Lynch-Blosse and Davis, 1977).

energy barrier islands are short with one end wider than the other. Miles Hayes coined
the phrase ‘drumstick barrier islands’ when he likened their shape to that of a chicken
drumstick (Hayes and Kana, 1976). Such barriers are common on the German Bight and

the Georgia Bight, as well as the west coast of Florida (Davis, 1994).






