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A. Introduction

A biological sampling program in the lower Caloosahatchee River
and Estuary by District and consultant biologists was authorized by
the Office, Chief of Engineers on 7 May 1957. This survey of the
effects of Lake Okeechobee discharge and local runoff through the
Caloosahatchee River on the fishes and animals of this Gulf estuary
was a continuation of a previously authorized study of Lake releases
to the Atlantic Coast (Gunter, 1959).

Scope and purpose of this work was to: (a) Review the history of
the Caloosahatchee River and analyze the problems concerned with
discharges into the Estuary; (b) present biological data from investiga-
tions of the Estuary made at different times during the years 1957 to
1960, inclusive; (¢) determine the biological effects of operation of
Moore Haven and Ortona Locks, and the planned lock and dam at
Olga with reference to important indicator species within the lower
river and estuary; and (d) determine operational procedures, practi-
cable within specific operational requirements of the project, which
would be either beneficial or of least damage to estuarine fishes and
fishing.

The report (Gunter and Hall, 1962) was submitted to the Jackson-
ville District, Corps of Engineers, U. S. Army. The present paper con-
cerns biological and ecological data, many details of which were not
necessary to and were not included in the general report to the Corps
of Engineers.

Acknowledgments, — Mr. Chester Adams, boat operator, Clewis-
ton Area Office, Corps of Engineers, and Messrs. Robert Highsmith
and Paul Berry, Survey Branch, Jacksonville District, ably assisted in
the field collections. Dr. Victor G. Springer, then of the Marine
Laboratory of the Florida State Board of Conservation, made one
round of stations with us and assisted in collecting and in the field
identifications. Dr. R. D. Suttkus identified a fresh water fish and
Mr. C. E. Dawson checked some larval fish identifications. Dr. David
Causey identified some isopods and Dr. Fenner Chace checked some of
the palaemonid shrimp. Dr. Donald R. Moore and Dr. J. R. E. Morri-
son identified some of the mollusks.

B. Basic Considerations

Location. — The Caloosahatchee River Basin is in southwestern
Florida. The watershed encompasses parts of Lee, Glades, Charlotte,
and Hendry counties. The Basin is bounded by the Gulf of Mexico on
the west, the Peace River and Fisheating Creek watersheds on the
north and northeast, Lake Okeechobee and the Devils Garden area of
the Everglades region on the east and southeast, and the cypress
swamps of the Everglades on the south. State Roads 80 on the south
bank and 78 on the north bank parallel practically the entire length,
The Caloosahatchee River Canal is a part of the cross-state Okeecho-
bee Waterway that extends from the Atlantic Ocean near Stuart to
the Gulf of Mexico southwest of Fort Myers. It is also one of the two
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primary outlets used in regulating Lake Okeechobee levels under the
Central and Southern Florida Flood Control Project. The location of
the area under consideration and its relation to the overall Project are
shown on Plate 1.

History. — The Caloosahaichee River originally was a natural
water course from Lake Flirt (near La Belle) to San Carlos Bay on the
Gulf, a distance of 49 miles. In 1884 a canal was constructed by pri-
vate interests between the river headwaters and Lake Okeechobee for
water control and navigation. The river and canal were improved from
time to time. Certain details of these improvements were given by
Gunter and Hall (1962) and they will not be repeated here. In sum-
mary it may be said that the Caloosahaichee River between Lake
Okeechobee and the Estuary has been canalized, with locks and water
control structurcs at Ortona and Moore Haven. The latter is used as
a spillway for releases from Lake Okeechobee. As a part of the Intra-
coastal Waterway Project, in 1960 a new 9x100 foot channel was cut
across San Carlos Bay from north of Punta Rassa southwest to a
connection with the old Intracoastal Waterway channel south of St.
James City on Pine Island.

Description of the General Area—Caloosahatchee River. — The
watershed of the Caloosahatchee River has a length of about 63 miles
from Lake Okeechobee to the Gulf of Mexico (Plate 2). The river pro-
per widens appreciably at Beautiful Isle, six miles above Fort Myers,
Florida, and becomes an estuary. Gulf tidal effects reach as far up-
stream as Ortona Lock, about 32 airline miles above Beautiful Isle.
The total drainage area of the river and estuary is 1,245 square miles,
of which 129 square miles drains directly into the Estuary. The basin
has a maximum width of 35 miles and an average width of about 20
miles. The land rises to elevation 78 feet on the north, and the ridge
south of the river reaches a maximum elevation of about 40 feet. Gen-
erally, the slope of the terrain ranges from the flat lands in the vicinity
of Lake Okeechobee to about 23% feet a mile for the arca north of Ca-
loosahatchee River. South of the river, the land slopes perceptibly for
several miles from the river but then flattens to slopes of less than
one-half foot a mile, That area contains numerous sloughs and
swamps, and the drainage is very poor. Flooding on those lands occurs
almost annually and lasts for several months during the wet season.
North of the Caloosahatchee River, the area is generally steeper and
is fairly well drained by the many creeks and runs which extend from
the river toward the uplands. Orange River, which discharges into
Caloosahatchee River just upstream from Beautiful Isle, is the
largest tributary and serves a drainage area of 96 square miles. Local
runoff from the watershed—most of which occurs during the wet
season from June through October—averages about 11 inches annual-
ly. Estimated maximum and minimum annual runoffs, excluding
Lake (6)keechobee discharge, were about 20 inches in 1953 and 5 inches
in 1950.

There are several communities along the banks of the river, the
largest being Fort Myers, on the south bank of the Caloosahatchee
Estuary, with a population of about 14,000. The smaller towns upstream
are Olga, Tice, La Belle, and Moore Haven. The arca away from the
river is sparsely inhabited. From Fort Myers to La Belle, the land is
devoted to citrus production and to generally unimproved pasture-
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lands. The remainder of the watcrshed is devoted principally to cattle
pasturage and cypress timber operations.

Caloosahatchee Estuary.—The area involved in this study consists
of the Estuary proper and the adjacent inshore waters extending from
Beautiful Isle above Fort Myers to San Carlos Bay on the Gulf, a
distance of 20 miles. Pertinent reference points are shown on Plate 2.
The Estuary down to Shell Point, a distance of about 16 miles, is mere-
ly a widened part of the river in which fresh and tidal waters mix.
1t is about 2 miles wide at its widest section near Fourmile Point and
2400 feet wide at its narrowest section near Shell Point. Total surface
area, volume, and shoreline miles at mean low water are 14,950 acres,
59,780 acre feet and 41..8 miles respectively. Mean tidal range at Punta
Rassa, just outside on San Carlos Bay, is 1.7 feet decreasing to a range
of 0.7 foot in the vicinity of Fort Myers, The Estuary is subject to
considerable seasonal and daily changes in salinity. During the rainy
season the waters in the vicinity of Fort Myers generally hecome fresh,
and reduced salinities occur far downstream in the Estuary, with a
discharge rate as low as 4,600 c¢. f. s. Surface salinities as low as 4.3
parts per thousand have been recorded at low tide around Shell Point
with river discharge of 8,000 c. {. s. below Fort Myers. Bottom salini-
ties at the same time were 5 to 10 parts higher. At the height of the
daily tide cycle bottom salinities returned to 50-75% normal and sur-
face salinities to 25 to 50% seawater strength. Although some mainte-
nance dredging of the navigation channel is necessary, no large
deposits of sediment and organic materials have resulied from past
discharges into the Caloosahatchee Estuary.

The outer part of the area consists of several bays and sounds
formed from two main islands, Pine and Sanibel, and numerous small
keys lying between the mainland and the Gulf of Mexico. Both Pine
Island Sound to the west of Pine Island and Matlacha Pass to the east
extend from San Carlos Bay north to the mouth of the Peace River,
and both carry some fresh water southward to mix with waters of the
Caloosahatchee Estuary. The tip of Sanibel Island extends eastward
to just south of Punta Rassa on the mainland, and between those two
points lies the most direct opening from the Caloosahatchee River into
the Gulf, Salinities in the outer area generally range from 25.0 to 35.0
parts per thousand between Punta Rassa and Sanibel, although much
lower readings have been recorded during rainy seasons and high
river flows, especially at the surface during low tide cycles. Mean low
water elevations are about 0.9 foot in San Carlos Bay. Some records
of salinities in various parts of the Estuary and corresponding approxi-
mate river discharges into the Estuary below Fort Myers are given in
Table 1. Bottom and surface salinity profiles for the entire Estuary
and outer bays, based on available sample data in 1957-1959, are shown
on Plate 3. In general, within the range of discharges estimated, the
effect of fresh water rapidly diminishes in the relatively unconfined
waters past Shell Paint. The degree of freshening and its areal extent
varies almost directly with the quantilies of flow. For the lower
range of inflows, the data indicate only small effect on salinity.

Discharges into Caloosahatchee Estuary. — Records of discharge
from Lake Okeechobee through Moore Haven Lock are available since
1939 from the U. S. Geological Survey. Present capacity of the Moore
Haven Lock limits discharge to 4500 c. {. s.
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Table 1

Recorded salinities in various parts of Caloosahatchee Estuary and
approximate river discharges below Fort Myers

Salinity (1)
Area (parts per thousand) Dischg.
Low tide  High tide (2) (c.f.s.)

1. Fort Myers 6-24-b3 0.8 20 S 4710
Fort Myers 7-30-53 0.9 — S 7,290
Fort Myers 9-10-53 0.9 = §S 10,000
Fort Myers 3- 2-H4 0.1 04 S 3,950
Fori Myers 5-25-54 0.1 02 S 4,110
Fort Mycrs 6-29-55 4.7 RS 4,290
Fort Myers 7-217-55 0.0 — S 3,830
Fort Mycrs 8-11-35 0.1 -— 8 4,250
Fort Myers 8-24-55 1.3 o S 4,920

2. Shell Point 7-23-23 17.3 255 S 3,110
Shell Point 7-23-53 18.1 302 B 3,110
Shell Point 9- 3-53 4.3 139 S 7,930
Shell Point 9- 3-53 13.9 26.5 B 7,930
{various stations)

Shell Point 9- 3-53 5.2 123 S 7,930
Shell Point 9- 3-33 14.1 23.0 B 7,930
Shell Point 4- 1-54 (3) 127 S 3,790
Shell Point 4- 1-54 (3) 265 B 3,790
Shell Point 9-18-54 14.3 __ S 4,550
Shell Point 9-18-b4 16.6 _ S 4,550

3. Off Punta Rassa 9- 5-53 7.9 276 S 11,410
Off Punta Rassa 9- 5-53 12.6 278 B 11,410

4. Between Punta Rassa
and Sanibel Island 7-21-53 22.9 335 S 960
Between Punta Rassa
and Sanibel Island 7-21-53 27.6 322 B 960
Between Punta Rassa
and Sanibel Island 9- 5-53 14.9 293 S 11,140
Between Punta Rassa
and Sanibel Island 9- 5-53 19.7 295 B 11,140

5. Off Sanibel Island 9- 2-53 19.9 214 S 8,120
Off Sanibel Island 9- 2-53 224 277 B 8,120

NOTES: (1) Taken from Preliminary Report of University of Miami
Marine Laboratory and data furnished by Red Tide Field
Studies Office, Naples, Fla, Approximate sea strength
= 36.0 parts per thousand.
(2) S = surface; B — bottom
(3) Tide height unknown
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Lake Okeechobee stage Regulatory discharge

(ft.) (c. £. 8.)
13.5 3100
15.0 4000
15.5 4300
15.8 4500
16.5 : 4500
17.5 4500

Bank{full capacity of Caloosahatchee River below Ortona Lock
limits discharge through that structure to about 8,000 c. {. s. at present.

Discharge measurements over a period of record indicative of
local runoff for the Caloosahatchee River Basin are not available. The
maximum discharge of record in the few miscellaneous readings was
12,600 c. f. s. at Alva on Qctober 1, 1948, However, estimates of the
total annual runoff from the basin into the Estuary, exclusive of Lake
Okeechobee releases, and discharge hydrography for various points
in and above the Estuary have been developed from rainfall and avail-
able stage records.

The estimated total annual volumes of water discharged into the
Caloosahatchee Estuary from all sources (Lake release plus watershed)
during the period 1947-1960 are given in Table 2.

Over this period of record Lake Okcechobee has contributed the
greater portion of the total discharge into Caloosahatchee Estuary,
although the number of years in which either the Lake or the water-
shed contributed more water was equal. Estimated peak discharges
from the watershed into Caloosahatchee Estuary at Fort Myers and at
Shell Point during some previous flood years were as follows:

Fort Myers Shell Point
September 1947 18,600 c. {. s. 19,500 c. £. s.
September 1948 19,200 c. £. s. 20,300 c. f. s.
October 1951 19,600 c. {. s. 20,400 c. f. s.

C. Effects of Fresh Water Discharge

The General Situation. — The problems of the Caloosahatchee
River with respect to the flow of fresh water into the Estuary are
quite different from those of the St. Lucie Canal, the Atlantic outlet
of Lake Okeechobee (cf. Gunter, 1959), because the Caloosahatchee
River has always carried fresh water irom its watershed into the
Estuary and adjacent bays.

In 1884 private interests cut a canal from Lake Okeechobee to the
river and from that time the natural river flow has bheen augmented
by water from Lake Okeechobee. Additionally, peak runoff from the
watershed has increased a little due to “improvements.” The total
annual runoff from the watershed has increased very little. The
present peak river runoff is about 20,000 c. f. s. and water from Lake
Okeechobee cannot be released when the river is high. The maximum
Lake outflow under present conditions is 4500 c. f. s. It may be said
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Table 2

Total annual discharges into Caloosahatchee Estuary
from all sources, 1947-60

‘Watershed only Lake discharge Total

Year 1.000 acre ft. 1.000 acre ft. 1.000 acre ft.
1947 1,600 1,712.8 3,313
1948 1,190 1,792.8 2,983
1949 1,050 935.8 1,986
1950 256 66.1 322
1951 757 435.0 1,192
1952 1,335 828.2 2,163
1953 1,227 1,579.4 2,806
1954 880 1,984.4 2,864
1955 657 309.2 966
1956 305 20.7 326
1957 960 903.5 1,863
1958 740 1,199.6 1,940
1959 1,210 1,392.0 2,602
1960 735 1,975.5 2,711
12,902 15,135.0 28,037

that Lake Okeechobee water has contributed to the length of time of
high river flows during some years, but it has heen controlled so as
not to increase flood peaks.

The various channel deepenings have permitted water to flow out
faster. As a result, the salt water area of the lower river was formerly
subjected to longer stands of fresh water than exist today, but today
greater masses of fresh water enter the Estuary and outer area in a
given time. Fulure plans for the river will prebably accentuate those
conditions.

Sedimentation is not known to be a problem in the Caloosahatchee
Estuary and so far as habitat goes the chief concern is with salinity
change. Two groups have been concerned with instability of the
salinity regime, the sports fishermen and commercial crabbers.

Previous Studies. — Murdock (1854) submitted a report to the
Corps of Engineers on a preliminary survey of the Caloosahatchee and
St. Lucie Estuaries. He collected and presented some data on salinity,
turbidity, hydrogen ion and oxygen content. His conclusions were:

Conditions are sufficiently severe during conditions at or near
maximum relcase to cause temporary movements of marine life from
the lower river, the southern part of Matlacha Pass, and sections of San
Carlos Bay. These conditions are algo severe enough to cause the
death of some forms unable to move from these areas. The sports
fishery is hampered in the areas mentioned. This is minimized by the
fact that anglers may make good catches by traveling short distances
into areas adjacent to those mentioned. Businesses engaged in rent-
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