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LETTER OF TRANSMITTAL

Bureau of Geology

Tallahassee
March 17, 1983

Governor Bob Graham, Chairman
florida Department of Natural Resources
Tallahassee, Florida 32301

Dear Governor Graham:

The Bureau of Geology, Division of Resource
Management, Department of Natural Resources, is
publishing as its Special Publication No. 26, “Florida
Bureau of Geology, Past, Present, and Future," pre-
pared by Ronald Hoenstine and Shejla Weissinger.

Respectfully yours,

Charles W. Hendry, Jr.
Chief
Bureau of Geology
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PREFACE
1907 ACT ESTABLISHING THE FLORIDA GEOLOGICAL SURVEY

The State Geologlcal Survey was authorized by the
General Assenbly of 1907. The act establlishing the
Survey reads as follows:

AN ACT establishing a Geological Survey for the State
of Florida,

to provide for the appointment of a State

Geologist, to define hls dutles, and to provide

for the nmalntenance of the survey.

Be it Bnacted by the Legislature of the State of
Florida:
Section 1. That the Governor of the State

shall appolint a sultable person to conduct a
geologica! survey of the State; such person shall be
known as the State Geologist, and shall have his

offlce at the Capitol.

Sectlon 2. The State Geologlst shall appoint
subject to the approval of the Governor such
assistance as he may fIlnd necessary to enable him to
successfully, and wlth reasonable dispatch, accomplish
the object of the survey, and such assistance sha!l be
entirely under the control of the State Geologist.

Sectlon 3. The State Geologlst shat} make to the
Governor annually a report of the progress of his
surveys and exploratlons of the mlnerals, water supply
and other natural resources of the State, and he shall
include in such report ful! description of such
surveys and explorations, occurrence and !ocatlon of
mlinera! and other deposlts of value, surface and
subterranean water supply and power and mineral waters
and the best and most economical methods of
development, together with analysis of solls, minerals
and mineral waters, with maps, charts and drawings of
the same; and it shall be the duty of the State
Geologist and hls asslstants, witen they discover any
mineral deposits or other substance of value, to
notify the owner of the land upon which such deposlits
occur. Failure of the said Geologist to notify the
owner of such deposit before disclosling to any other
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person or persons, shall subject said Geologist to a
fine of one thousand dollars and six months

imprisonment.

Section 4. It shall be the duty of the State
Geologist to make collections of specimens
illustrating the geological! and mineral! features of
the State; one sult of which shal |l be deposited in the
office of the State Geologist, at Tailahassee, and
duplicate suits in the libraries of each of the State
Colleges; each suit to be <correctly labeled for

cornvenient use and study.

Section 5. That for the purpose of expeditiously
and thoroughly carrying out the provisions of this
act, there shall be appropriated out of any moneys in
the Treasury not otherwise appropriated the sun of
seven thousand five hundred dollars per annum. The
Comptroller shall, upon the requisition of the State
Seologist, wien approved by the Governor, draw his
warrant on the Treasurer for the amount SO
appropriated fn such sums as may be needed from time
to time for the purpose of said survey as herein set
forth; and for all such expenditures made under the
proviclons of this act except for the payment of the
salary of the State Geologist, as herein provided, the
consent and approval «af the Governor shall be
obtained, and the vouchers for all such expenditures
made from this fund shaijl be filed with the

Comptroller; and a statement of his receipts and

expenditures shall be printed in such annua! report of
the State Geologist. Of the amount annually

appropriated, there shall be expended: First, for the
salary of the State Geologlst, two thousand five
hundred dollars per annum, which salary is hereby
fixed at that sum. Second, for the contingent
expenses of the survey, including compensation of all
temporary and permanent assistance; travellng expense’s
of the geological corps; purchase of materials 09\
other necessary expenses for outflt; expenses Incursed
in providing for the transportation, arrangement and
proper exhibition of the geological and other
collections made under the provisions of this act; for
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postage, stationery and printing, and the printing and
engraving of maps and sectlons to lllustrate the
annual reports, five thousand dollars, or so much
thereof as may be necessary.

Section 6. All chemlcal, analytlcal or assay
work shall be performed by the State Chemlst and his
asslstants, at the dlrection of the Governor, upon
request of the State Geologlst.

Section 7. All laws and parts of laws
inconsistent herewlth are hereby repealed.

Section 8. Thls act shall take effect upon Its
passage and approval by the Governor, or upon 1ts
becoming a law without such approval.

Approved June 3, 1907.

INTRODUCT 10N

During flscal year 1982-83, the Florida Bureau of
Geology <celebrates its 75th year of service. The

Bureau is an organizatlional unit withln the Florida
Department of MNatural Resources. One of the Bureau's
primary objectlves Is to study Florlda's geologlcal
resources and to make the data and Interpretatlons
derlved from these Investlgations avallable to other
governmental agencles, the general publlc and the
scientiflc community. This Iinformatlon Is essential
to the formulatlon and -evaluatlon of effective
pollcles dealing with the management, utllizatlon and
conservatlon of Florida's valuable resources. In
additlon the Bureau 1is responsible for regulating
varlous phases of exploration and production of
hydrocarbons and to regulate the reclamatijon of
certaln mined lands.

Between 1852 and 1907, thls organizatlon twice
lost Its struggle for exlstence. Even after existence
was assured In 1907, the Bureau experienced three
reorganlzations and several name changes. These
changes reflect in part Florlda's response to the
expanding demand far efficlent wutillzatlen of Its
mineral resources, and 1increased concern for the
environment.
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The Bureau's early beglnnings date back to the
mid-nineteenth century. Florlda, as well as other
states throughout the young natlon, was struggling to
establish funding for |Its governmental actlvitles.
Consequently, durlng thls perlod the dlscovery and
development of mineral resource deposits on publlc
lands wis of speclal interest. This concern continues
today, as Florlda's future remains dependent ujon the
Identification and wlse use of Its limlted natural
resources. Necessary to the effectlve management of
these resources |s cooperation among such agencles as
the Florida Bureau of Geology, the leglslature, clty
and county planners, and the general publlc.

The way In wilch Florlda, a state once thought to
have "no Reologzy", <¢ame to dlscover and use its
mineral potential Is <closely Interwoven with the

history of Florlda's geological survey. The occas lon
of the Bureau's 75th anniversary presents an

opportunlty to review both past and present
accompllishments and [ook ahead to future needs and
concerns.

HIS TORY

The beginnings of the Florida Bureau of Geology

can be traced to the year (852 when the office of
State Engineer and Geologlst was authorlzed by the

legislature. The man chosen to head thls new office
was T"General"™ Francls L. Dancy, a former wmill[tla
offlcer and myor of St. Augustine. Al though he
lacked a geologlcal ©background, Dancy's extenslve
experlence In engineering and construction was useful
since his responslbilltles Included overseelng the
dralnage of lowland areas for agricultural
development. Unfortunately, funding proved a prqblem.
When, In November of (855, ne requested $500 to enable
him to test solls In varlous parts of the state, the
post was abolished.

It wasn't wuntil (880 when the Alabama State
Geologlst, Eugene A. Smlth, reported the presence of
phosphoric acid in a sample of Florida bullding stone
that the potential economic value of Florida's mineral

4
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resources began to be recognlzed. Since phosphoric

acid 1is an essentlal substance whilch |s easlly
deplete¢ from the soll by intensive cultlvatlion, the

possibillty of commerclally valuable phosphate in the
state represented a windfall. Not only was phosphate
valuable as a fertillzer, but 1Iincreased minling
activitles would attract northern capltal, provide
emp loyment opportunitlies, encourage construction of
railroads, harbor facllltles, and In other ways "open
up" the state for further development.

Because of the phosphate and the possible
ex |lstence of other valuable mlnerals, Governor E. A.
Perry appointed Dr. John Kost, a nedical doctor and
amateur geologlst. as State Geologist In [886. Upon
assuming his post, Kost Inltlated studles of phosphate
and other minerals in the state, of which a report was
completed in [887. The report began:

"Te HIs Excellency, E. A. Perry,

Governor of the State of Florlda. Sir:

| have the honor to report that |

proceeded immnedlately to the work of

the State Geological Survey, after

receiving my camnisslon, and that |

have improved (slc) all my time in. the

work of the survey that my other

professional dutles permit...i am ready

now to state that the results of my

observations will fully justlfy the

Legislature this spring to provide for

a two year's work in a regular

geologlcal survey of the State....®
However, Dr. Kost'!s reconmendatlons suffered a fate
simllar to General Dancy's and his request for fundlng
to extend the survey was rejected. As a result,
durilng the followlng two decades, the study of
Florida's geology was princlpally conducted by the
United States Geologlcal Survey, minlng canpanies and
other private Industriles.
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Leglslative actlon to provide a full-fledged
state geological survey was Initlated in 1903 by
freshman Senator E. S. Crill of Palatka and
Representatlve DeWitt Webb of St. Johns County. Thls
legislatlon, which was flnally passed In 1907,
provided for an autonosmous permanent geologlcal survey
and an office of State Geologlst whe, with hls staff,
would conduct a geological survey of Florlda. Thls
new organlzation was called the Florlda Geologlcal
Survey.

This law was exemplary in that the state was
wllling to subsidlze a geologlcal survey which would
be permitted latitude In |[ts choice of studies and
research (Act creating the Survey, see Preface}. The
law remalned unchanged untll [933, at which time the
Survey was placed under the newly-formed State 8oard
of Conservatlon. This organlzatlon was comprilsed of

the Florida Geologlcal Survey, the Department of Game
and Fresh Water Flsh, and the Offlce of Shell Fish

Conmlissioner. Though the adminlstrative structure was
altered, the Geologlcal Survey remalned essentially

autonomous En functlon, as [t had been slnce 1907.
The 1907 Florida Geoluglcal Survey organizatlon and

the present organlzation are shown In Figure 1.
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STATE GEOLOGISTS

Elias Seliards
1907-1919

Since passage of the 1907 iaw, there have been
four state geologists. The first was Dre. Elias
Sellards who was appointed by Governor Napoleon B.
Broward. Sellards, wWio for two years was assistant
paleontologist with the Kansas Geological Survey,

received his B.A. and M.A, degrees from the University
of Kansas and his Ph.D. from Yale Unlversl| ty, He
taught geology and mineraiogy at Rutgers University
then, In 1904, became an Instructor at the Univers ity
of Florida. \

While at the University of Florida, Selfards
devoted a considerable amount of time to the study of
Florlda's underground water resources, a subject of
special concern to the state's agricultural Interests.
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1y, water resource studies became a primary
the oarly wwurk duic by thc survey staff,.

riy invcstigations, which tncluded the
1d water supply of ceatral Florida and a
road neterials, were directed toward serving
economic needs. In lacer years the enphasis
ore ac:demlc, and eapanded to Include
'1gy and general Fiorida geology.
* Sellards) guldance, the Geologlical Survey
28 a permanent departreat of stace
¥y and notabdly without polittical
3co. Aftar Sollardis reslgnation tn April of
jolned the Bureau of Economic Geology of tbie

Texase His fornwr studeat and staff
llerman Gunter, assuwned the position ef
‘0glst followlng Seflards? reslgnation.

Hesrman Gunter
1919_19S58

9
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Herman Gunter'!s association with the Florida
Gealogica! Susrvey spanncd almost 52 years - a length
of service unmatched by any other state geologist.
Gunter graduated from the Unlversity of Florida with a
B.S. degree in 1907 and in that same year joined the
Survey staff. Hls advanceimen: to director in 1919
ensured that the position was staffed by someone
we! | ~versed in Florida geology.

As the Geological Survey's second director, he
changed the survey's enphas.is somewhat by making Iits
reports nore diverse and less academic In outiook, and
by nwore closely relating the Geological Survey's work
to the needs of state government. In his role as
administrator, Gunter encouraged cooperation with the
state's public schools, enlarged the Geologlcal
Survey'!s museum and l|ibrary, and thereby acted on his
beiief that a primary purpose of the Florida
Geological Survey was to serve as a hlghly accessible
source of information on Florida geology.

Under Gunter's direction the Florida Geological
Survey Initiated a conservation campalgn aimed at
exposing the gross damage being done to the state's
undergreund and surface water supplles by careless
drllling practices and misuse of water. in response
to this campaign, a blll was introduced In 1937 to
protect the state's water resources; however, it
fajled to pass the legislature.

Hls interest [n the opreservatlon of the water
resources of Florida propelled him to the forefront as
an opponent of the Cross Florlda Barge Canal
(orlginally conceived as a sea level ship canal across
Floriea). Also under Gunter, work was begun on
investigating Florida's mineral resources. He sought
and obtained funding for a cooperative venture with
the U.S. Geological Survey to complete topographic
mapplng of the state. {\ '

His contributions to geologic ~research were
formally recognized by the University of Florida when,
in 1944, he was awarded an honorary Doctorate of
Science. His accomp!ishments were varied and
distinguished and laid a firm foundation for the
future. When he retired in 1958, Herman Gunter had

10
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most S2 years wlth the Florlda Geologiczl
n recognltlon of hils service, the bulldling
hauses the Florida 3ureau of Geology |Is
Gunter Building.

Robert O. Vernon
1956-1971

wn Gunter's successaor was Robert ®. Vernon,
d the survey as an assistamt state geologist

Vernon reeelved his B8.5. frxn Birmlnghim
Co lege, hils M.S. frem the University of

hls Ph.D. from Loulsiana State University.
1siting geologle research, Vernon canducted
Ipated in a large number of investigations aon
cology. Part of this emphasls resulted In
slon of the Florlda Geological Survey - U.S,
| Survay cooperative program In water

11
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réeseurce Invcstigations.

Recognlzing the need for conservation of
Floridal's limlted water resources;, oxch of his time
was sPent informing the public about Florida geology
and hydrology through numerous publlcations, public
forums, amd presemntations ta schools and civle
organizations. The Florida statutes vrelating to
canservation of water Tesoarccs are princlpal:y the
direct result of Vernon!s efforts,

It was also Jargely through his efforts that the
leglslature authorized and funded the construction of
a feologic center cwunprissd of the Florida State
Universityls Decpartment of Geology and the Florida
Bureau of Geologys The proxlmity of these entitles,
which ars housed next to each other on the camMPus of
Florida State lnlverslty, has provided for 3
caooperative use of scientific cquipment and library
facilities, and has encouraged an open and stinwlating
exchange of \ideas between the wuniversity and the
survey over the years. it also has entanced
opportunities for student anyloyment at the Florida
Bureau of Geology and has beneflted the scurvey staff
by supplylng skilled, knowledgeable graduate stidents
to assist in areas Involslfg practical geologleal
researche

i November of 1971, ‘Yerron restgned as Bureau
Chief and accepted the position of Dlrector of the
Divislon of Interior Resources in the Department of
Natural ResoUrces. Robert Vernon is remembered as a
dcdicated professional, who dcvoted many years of
thought and energy to Florida gealogy.

12
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Charles W. Hendry, Jjr.
1971-Present

Upon Vernon's reslgnation In 971, Charles W.
"Bud”" Hendry, Jr., assumcd the post of State Geologlst
and Chief of the Bureau of Geology. An employee of
the Florida Geological Survey since 1949, Hendry has
held a number of positions including draftsman,
stratlgrapher, director of water resource
Investigatlons, and assistant state geologist. In
addition to earning his B.S. from Florlda State
University, Hendry had the dilstinction of regeiving
the first M.S. degree In geology awarded by Florida
State University.

Awzre of a growing populatlon and its increasing
Impact on Florida's environment, Hendry has recognlzed
the Importance of the role of the Bureau of Geology in
providieg the geological dta necessary to evaluate
and mitigate these Impacts. Consequentiy, under
Hendry's direction the primary focus of the programs
of the Bureau has been on "applled geology." Thls
approach directs the efforts of the Bureau to seek
answers to questlons and problems concerning man's
impact on the state's geologic environment. In the
process of pursulng thls ohjective, the Burea2u has

13
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significantly increased Its geologic data base. These
dete &and their interpretation are provided to other

governmental agencies and the general pubilc through
publicatlons, seminars and service as geologic

consultants, A prime example of the type of
geological data offered the pudlic is the recently
completed statewide Etnvironmenta! Geology Map Series,
which were designed to present geologic data and their
interpretation in a manner easily understood by the
general public.

14
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A SURVEY OF FLORIDA'S MINERAL RESOURCES

Florida Is more than just the Sunshine State, for
below Its surface Ilie valuable minerals whilch add

significantly to the State's economy. The value of
these commodities, [llustrated In Table 1, contributes
In excess of $3 billion annually to the state in the
form of sales, salaries, and taxes. The mining
| ndustry employs thousands of workers, wlth the
phosphate industry alone enploying more than 14,000
(1981 data, Florlda Phosphate Council). Florldal's
importance as a mineral producer In the Unilted States
is presented In Table 2. The locations of Florida's
major mineral deposits are iilustrated In Flgure 2.

Phosphate

Phosphate represents the nwst Iimportant wminefal
in Florlda In terms of both sales and production
(Figure 3). Florlda 1is the largest producer of
phosphate rock in the world, accounting for over 80
percent of total U.,S. productlon, and one-third of
world production (Table 3). Florida's estimated
reserves are enormous, totaling more than 4 billion
tons.

Although pebble phosphate was mined from the
Peace River in central Florlda as early as 188%, it
wasn't until the late 1880°T's that [and surfacc mining
began In Florida. The production of phosphate, which
totaled several thousand tons in 1888, increased to

15
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TABLE ¥ — PRELIMINARY DATA, MINERAL. PROOLICTION IN ELORIDA, 19872 3

1982
Value
Minera) Quantlity Thausand
Dol lars
Cement, matonryY...thousand short tons....-. 235 17, 200
Cement, portland...thousand short tons..... 2,600 149,800
Clla Yo UL b 4§ SHE e o @ OBR L. 3. 00 J 4SS 680 31,9152
(R S s e i (L e R 08 v slele shasidle 150 9,354
Pcat-ouou¢|¢aocato.lh0“$lnd Shorl tonS ..v.e 160 2,93?
Sand and giavel...,thousand short tons..... 17,110 27,800
Seone, PeRllined) i) - o d. 7530805 & - 3% 0rin 82,4003 173,400
Conblned value of kaol ln, magnesium
campound:, plosphate rock, care—earth
concontrites, staurfolite, stone
(dlmenslon), tlitanlum concentrates
{ilmenlte and rutile}, and zirconlum
{HOMCRNUTr Q' TeIS .o ¥ o dove o8, K SR ML el o Pei®ce XX B‘S.Bos
RIS, T o & o age et 5 157 o s s 2 e ] UR « xx 1,263,219¢

XX tiot apy Icabdle

TProducties Is neasured by mine shipmen:s, sales, or marketable productlion
(Including consumpt ton by producere).

Excludes value of kaoiln; value included in "Comdined value® flgure.
3Excludes dlmension stone; valuc Included In *Cxnbl ned value® flgure.
“incmlclc total; excludes value of natural gas, natural gas llqulids, and
petroleum {ol1 and gas productlon shown In Flgure 7).

51982 Prel minary Data, James Boyle, U.5. Bureau of Mines (Persona)
Cxanunlca-lon).

TABLE 2 - FLORIDA!'S ROLE IN U.S. NONFUEL MINERAL SUPPLY IN 19812

Sliare of
u.S. Gutput, Rank In
Ma Jar Commadi ty Percent Natlon Reselves

Fu‘lel’ls ell’lb.ocooa,ooocsoo.t! 31 2 MOd'rito
Phosphate tOCK? sim o obiom s ¢ 5 51 86 1 Mode rate
Stll.ltolltc..-.....-..---....... TW 1 Sm"
Stone {cruthed)ea. v ciaiannnn. ? 2 Large
Tltanium minerals.ccoessssacsss w 1 Mods rate
erCOH.o0.-0-.-0---0-0.0-0.0-00 103 ’ &Bif

W¥ithheld to avold dlisclosing Indlvidual cxnpany confldentlal data.
1Inciudes North Carollna.
2Uniced <itatea Bureau of Mines.

16



SPECIAL PUBLICATION NO. 26

three mlillon tons by 1920 and by 1981 Florlda's
annual production was over 46 million metric tons of
phosphate rock. Today, as in the early days, most
phosphate is mined wusing the open-pit method.
Previous mining utilized such equipment as hydraulic
pumps, steam shovels ancd dredges to remove the
overburden and expose the matrix (ore body). However,
in 1929, this extractive machinery was replaced by the
more efficient dragline, which increased the tonnage

of ore mined.
Phosphorus is |Important to both domestic and

wor | d-wide agriculture since It Is essential to plant
growth. Almost 90 percent of the phosphate produced
in Florida in 1981 was wused in making fertilizer.
Although the primary wuse for phosphate Is for
agriculture, other uses Include animal feed
supplements, <cleaning compounds, Ileavening agents,
food preservatives, and Inse¢cticides.

World demand for phosphate s expected to
increase dramaticatly in the coming years. Using
present technology and known reserves, Florida has
enough remaining phosphate to meet projected demand
for the next 2G0 years (Florida Phosphate Councll,
1982).
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TABLE 3 - LEADING PRODUCERS of phosphate rock [In the world) are [Isted In

mil1lons of netric tons, The reserve base Is phosphate rock that
coerld be mined under ex.Istlng economic condlitions (aftor Sheldon,

1982).
MILLION METRIC TONS
1880 PROOLICTION RESERVE B28E

UeS. S5e.4 8,000
U.5.5.R. 28,1 8,300
MOROCCO-5AM,AR A 1£.8 44,000

CHINA ' 5.7 10,000

TUINISI1 A 6.6 500

JORDAN £.2 1,100

SOUTH AFRICA 3.3 700

T0GO 2.9 110

BRAZ | L 2.9 800

| SRAEL P 150

NAURU 2.1 20
CIRISTIRAS ISLAND e 62
SENEGAL 1.4 75

SYRIA 1.3 833
ALGERIA 1 1,000

NORTH MOREA S 90

INDILA 4 108
VIETNAM -4 100

MEXIO0 3 1,054 I
Z IMBABWE . S0 |
F1NLAND £y 56s :
|I
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Limestone and Dolomite

Coqulna, a varlety of |imestone, was the first of
Florida's mineral resources to be utilized by early

European settlers. It was used In the construction of
forts and missions; one of which, the Castllio de San
Marcos in St. Augustline, Is a National Park. Florida
Is wunderlain by sedimentary rock, predominantly
| imes tone and dolomite, to depths ranging from 3,500
feet In the north to over 20,000 feet in the Keys.

A major producer, Florida ranked second in the
natfon In the production of limestone and dolomlte in
1980, producing over 66,000 tons with a value af nore
than $215 million (U.S. Bureau of Mlines, 1980).
Flgure ¢ shows total production and value for crushed
limes tone in Florida for the peribd 1972-82. This
productlon of limestone and dolomite 1s by open-pit
mining, with the highest concentration of quarries
located In Broward, Dade, and Marlon counties.

The growth of thils Industry Is clearly
illustrated by comparing 1907 productlion, which
totaled 6,000 tons, to 1980 production of 66,000 tons.
This rapld development over the past 50 years can be
attrlbuted to a number of factors Including a marked
fncrease In highway <constructlon, the bullding
construction industry, and a slgnificant expansion in
the metal lurglcal, chemical and processing industries
In which 1Ilmestone Is an important Ingredient.

The princlpal uses of lIlmestone in Florida are for
portiand cement, concrete aggregate, and road base
material which account for over 80 percent of the
limestone produced. Smaller but signlflcant amounits
of limestone and lime are used In agrilculture.

Al though subject to fluctuations caused by changes
in the economy, certaln trends nmay be projected. Road
base and concrete aggregate usage in highway
construction |s expected to show a moderate Increase
due to the construction of new roads and
rehabilitatlon and resurfacing of existing roads. ¢n
addlition, the use of limestone for agrlcultural needs
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should experience substantial growth due to the
world's expanding population and consequent need for
higher crop yields. New uses in the envirornmental
field which Include desulphurization of flue gas,
neutralization of acid mine drainage, and use as a
substrate In waste treatment plants, should result in
increasing demand for this conmodlity.

Sand and Gravel

One of our most abundant natural resources, sand
represents more to Flerida than just an atiraction for

tourists. Covering virtually the entire state, quartz
sand, In conjunction with gravel, constitutes the

fargest non-fuel mineral (industry |In the United
States. Mined extensively Iin Florida, the state's
sand and gravel industry extracted more than

11,000,000 tons In 1982 wlth a dollar value exceeding
$27 million (U.S. Bureau of Mines, 1982).

Sand in Florida Is produced from stream alluviai
deposits, terraces, fluvial, beach, and dune deposits.
All sand and gravel produceé In Florida is by open—pit
mining with the largest sand quarries l[ocated in Polk,
Putnam, Hendry, Broward, and Lak® counties. in
contrast, most of Florida's gravel production is from
the panhandle, with concentrations occurring in
Escanbia, Santa Rosa, and Bay counties. Fresent
mining is being conducted primarily along the Escambia
and Apalachicola rivers. Sand and gravel and their
products have a multlpliclty of uses. The production
of sand and gravel c¢an be divided Into two groups:
construction usage and industrial usage. Construction
sand and gravel, the largest usage by far, now
accounts for 95 percent of the total sand and gravei
produced In the United States. Specific uses include
mortar, plaster, paving and flll. Though accounting
for only 4 to 5 percent of total production,
industrial uses of sand and grave! include glass and
foundry sands, abrasive products, and filtering nwedia.
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TABLE 4 — ESTIMATED ACRES DISTURBED 6Y MINING

(Based on (Based on

State: Data State Data)

Acreage Acres Mined
Coanidlty Thru 31381 Apnual ly
Prosphate 187,000 7,000
Stone*® 31,500% 500
Sand/Grave|®® 11,100 300
Clay 2,450 100
Heavy Mlinerals 8,150 4090
Pratew 1.050° sC
TOTAL 241,850 B.35¢

*{B82sed or Stata Data Acrcage through 1278 pius annual cstimates For parlod
1979-81),

== Not subject to mandatory reclamation.

Source: ONR and U. S, Departmant of Agricultvre, Soil Conservation Service,
The Status of [ands Disturbed by Surface MiIning Tn the Unlted States.

Figure 5 shows total production and value of sand
and gravel in Florida for the period 1972-1982. The
data show fluctuations In production which, in
general, can be attributed to changes in the econoany,
especlally as reflected in the construction Industry.
From a 1976 base, total national demand for sand and
gravel is forecast to Increase at an annual rate of
1.6 percent (U.S. Bureau of Mines, 1979), thus
demonstrating a need for ¢ontinued lndustry expans ion
in Florida.

Heavy Minerals and Rare-Earth Minerals
An important producer of heavy minerals
{accessory minerals that are a product of weather ing

of parent rocks and distinguished bv thelr high
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specific gravity), Florida not only ranks first In the
natian in the production of titanium but is also the

only producer of zircon and staurolite in the Unlted
States (Table 2 ). In addition, Florida is a major

producer of rare-earth metals, which are increasingly
in demand in the electronlcs and aerospace industries.
Mining of heavy minerals In Florida began in 1916 when
ilmenite was mined near Mineral City {now known as
Ponte Vedra) in St. Johns County. Today, mlning of
Florida's heavy minerals [s confined to the Trall
Ridge and Green Cove Springs heavy mineral sand
deposlts that occur In parts of Clay and Bradford
countles, wWiere some 400 acres are mined annually.

The Industry has expanded, especially 1in the
years since 1940, as demand for heavy minerals and
rare—-earth metals in the aeronautlcs, nuclear power,
and construction industries increased. An added
stimulus to the expanslon of the heavy mineral
indus try can be directly attributed to the development
of the Humphreys Spiral Concentrator, a device which
significantly improved the refining process by which
heavy minerals are separated from ¢the associated
quartz sands, based on their higher specific gravity
(a measure of density as compared to water),

Heavy minerals have a diversity of wuses; for
exanp le, staurollte is widely used in the manufacture
of portland cement, and zircon is used In the ceramics
and foundry sands industrles. Two of the nwst
slgnificant ore minerals, rutlle and ilmenite, are
necessary Iingredients of tltanlum dioxlde paint
plgment, alfoys and carbide.

Ar. important by-product In the recovery of the
titanium minerals Is the mineral monazite, from which
the rare-earth elements cerlum and thorium \are
extracted. Thorium s wused 1Iin conmerclal Hhigh
temperature, gas-cooled reactors and experimentaj
nuc lear reactors to produce fisslonable U-233. Cerium
is used in the production of iron alloys and carbon
arc electrode cores.

Certain trends are evident based on known heavy

mineral reserves. Speclfically, important heavy
minerals such as ilmenite and rutile have experienced
decl Ines in production 1In vrecent years due to

26



SPECIAL PUBLICATION NO. 26

diminishlng reserves. Although demand for rare-earth
concentrates ls expected to increase, Florida's krnown

reserves are smali and production has correspondingly
decreased. However, the productlon of =zircon and
staurollte should Increase In the coming years |In
response to a growing demand and noderate remaining
reserves.

Clay

An abundant natural resource, clay deposits are
wldely distributed throughout nwmch of Florida. This
fine grained material is mined in Florida by the open
pit method.

Compositional differences as well as the presence
of impurities such as silica, iron oxides, and calcium
magnesium carbonates accounts for a wide variation In
the properties of each clay deposit. These difference
in turn effect theidr usage. As a result, clays mined
In Florida may be classified 1nto four types:
adsorptlve clay, white firing clay, expanding clay,
and conrnon clay.

Florlda's production of fulter's earth {clays
which are naturally highly adsorptive) ranked second
In the nation In 1981. The mining of fuller's earth
in Florida 1Is concentrated in Gadsden, Brevard, and
Marlon counties. These clays are principally used as
flllers, pestlcide carriers, drilling mud, filters
aids, absorbents and animal Iltters. Other clays
mined in Florida are used Iin the nanufacture of
building brick, pottery, tile, cement, and 1light

we i ght aggregate.
Peit

Producing more than 154,000 tons, Florida ranked

second nationally in the production of peat in 1980
(Table 2). Florida's known peat reserves, total ing

more than 6.7 blllion tons, are the fourth [argest In
the U.S5., and are estimated to contain the equivalent

of 82 quadrlilllon BTu's of power, enough energy to
satisfy Florldal's ¢€nergy needs for 38 vears (AAPG
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Explorer, June 1982). Although the Jargest peat
reserves are located |In the Florlda Everglades,
primary production occurs In KHlllsborough, Polk, Lake,
and Putnam counties.

Most of the peat mined in Florida is used for
potting soits and general soil improvement; however,
the vast peat deposits In the Everglades are utilized
In farming, and represent some of the most productive
farmland in the United States. Present{y, studies are
being conducted to dqtermlne the feasibility of using
peat as a primary fuel for a proposed 400 megawatt
power plant In Florlda.

Factors suct as peatfs estimated slow rate of
accumulation (9.1 centimeters per 100 years, Kuehn,
1980) iénd loss of peat to urban expansion point out
the need for conservatlon and wlse utlllzatlon of this
valuable resource. Demand Is expected to continue to
increase at a moderate rate for present uses, but my

increase significantly if peat is used In the future
as a primary energy source.

Oil and Gas

Atthough not generally perceived as an oil
producing state, the most recent data (Florida
Department of Natural Resources Annual Production
Report, 1982) shows Florida produced more than 25
ml!lion barrels of oil In 1982. This same report
shows that Florida's total oil production over the
years has amounted to more than 440 mlitllion barrels.
Past, present and projected oil and gas production In
Florida is shown In Flgure 6.

Prospecting for oil and gas in Florida began as
early as 1892, but it wasn't until 1943 that the fig¢st
successful well was drilled. Thls well, located “in
Collier County, was drilled to a depth of 11,626 feet
and ultimately produced 20,550 barrels of oil. Slnce
1943, 15 fields have been discovered and, to date,
more than 400 million barrels of oil and nore than 400
billion cubic feet of natural gas have been produced.

Teday there are 12 producing oil flelds located
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In south Florida and the panhandle which provide a
significant source of income to the State of Florida

(Figure 7). According to Department of Natural
Resources data, revenues frem this oil and gas {n the

form of royalties, taxes, and leases totaled more than
$2.6 milllon, with additional severance taxes totallng

more than 378 million for the fiscal year 1981-82,
FUMCTIONS OF THE BUREAU

Ranking first in the nation In the production of
phosphate rock and titanium concentrates, second In

fullers carth and peat as well as saumber 10 in oll
production in 1982, Florida's natural resources
contribute billions of dollars annually to the state!s
economy. Over the vyears, the Florida Bureau of

Geology has evolved and diversified to meet the
challenges and sometimes <conflicting demands of
developing the state's mineral resources while
protecting Florlda's enviromment, The Bureau has
responded to these needs by establishing three
sections (Geologica! investigation Section, Oil and
Gas Section, Rectamation Regulatlon Section) with

GEOLOG IC iNVESTIGATIONS SECT 10

First row left to right Kelly Frierson, Tom Allen,
Walt Schmidt, Paulette Boad, Ken Campbell. Second

row lzft to right Ron Hoenstine, Ernest Bishop, jJustin
Hodges, Steve Windham, Tom Scott, Atfbert Phillips,
Steve Spencer, and Al Apvlegate.
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speclflc responsibilltles of evaluatlng and

determining the extent of Florlda's mineral resources.,
as well as nonitoring the reclamatlon of certain mined

mineral lands. A short discusslon of each sectlon 1Is
Included here.

Geologic Investlgatlons Sectlon
Geologlc Data Base

The functlon of investigating the geoiogy of the
state |; carrled out by the Geologlc Investligatlions
Sectlon of the Bureau of Geology. The ability of thls
sectlon to carry out thls functlon fs highly dependent
on the Bureau's substantlal data base. Collected over
decades, these data Inciude over 4,500 geophyslcal
logs, more than 15,000 sets of well cuttlngs, and
approximately 300 cores, In additlon to core chlps

representing hundreds of thousands of feet of
sedlments from exploratosy oll and gas test wells.
These samples, whlch have been <collected fron

locatiors throughout the state, are essentlal to the
study of Florldal's geology.

The majority of these samples are well cuttlngs,
which upon recelpt at the Bureau are washed, dried,
catalogued, and stored for future reference. Detailed
llthologlc descriptions of these well cuttlngs, as
wel |l as cores, are prepared by Bureau geologists who
then enier coded descriptions Into a computer. These
data are accessible to Bureau staff, government
agencles, industry, and the general publlc. The well
cuttings and core collectlon are stored In the
Bureau'!s warehouse and are avallable for study by
vlsltlng sclentlsts.

Another slignificant 3sSource of data Is the

Bureau's paleontologlcal collectlon. Included in this
collection are nwre than 20,000 |abeled slldes and

specimens representling mlcrofosslls, Including many
holotypes (orlglnal type speclmens]), Invertebrate
macrofosslls, thin sections, and sediment samples.
Thls <collectlon, which 1Is used by sclentlsts from
around the world, serves as a valuable source of
information In the study of Florlda's stratlgraphy and
past environment.,
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Stratigraphy

Stratlgraphy |Is the study of the formation,
composlition, sequence and correlatlon of rock layers
In the earth's crust. Florida has minor topographic
rellef, yet Florida's relatively featureless surface
masks a complicated subsurface containing fauits and
extenslve cavernous zones as well as sands, clays, and
carbonates overlylng igneous and metamorphic basement
rocks.

With few surface outcreps, the study of Florlda's
stratlgraphy Is especially dependent on the
availabllity of subsurface data which are wused to
identlfy and quantlfy Florida's substantial mineral
resources. Just as a road map shows the location of
surface features such as roads and towns, Bureau
geologlsts construct geologic maps that depict
subsurface format lons and prominent structural
features, whlch are based on Informatlon obtalned from
limlted surface outcrops supplemented by cores and
well cuttings: Continually being updated, these maps
serve as valuable tools wuseful in locatlng mlneral
deposlts, oil, and water supplles hidden below
Florida's land and water surface.

Applied Geology

In the past, geologists emphasized pure research
relating to the structure and composition of the
earth. However, as in many other fields, the pure
sclence of yesterday has become the applled sclence of
today.

As part of thls process, the Bureau of Geology
continues to lay the groundwork of baslc geological
Investligations, whlle placing Increaslng emphasis on
t he practical applicatlan of this accumulated
knowledge. For example, due to the rapld urbanlzatlon
and development of Florlda, geologlc processes that
were In the past relatlvely unnotlced, such as natural
dralnage and slnkhole development, have taken on added
Importance where increased building due to wurban
expansion has signlflcantly altered the natural
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environment and the processes operating on it.
Specl fically., in mazny Florida communities Increased
bullding construction and paving have reduced the area
avallable for water Inflltratlon. This has resulted
in additional runoff, increased erosion and water

pollutlon, as well as a greater frequency of flooding

than would occur under nwre natural conditions. As a
result of the wurgent nature of these and other

problems state and local governments are frequently
called upon to make decisions on the basis of data
that are Incomplete and sometimes apparently
conflicting. For this and other reasons, a broad
understanding of an area's geology is essential to the
formulation of effective land use planning vollcles.
To meet these needs, the Bureau's continuing
core-drilling program has enabled Bureau geologists to
provide more complete geologic Information to various
city and county planning departments. Such
information Is essential in the development of plans
to minimize adverse impacts on the enviromment, while
permitting growth.

Of Increasing concern to the general public is
the occurrence of sinkholes, which in recent years
have &emerged as a slgniflcant problem, causlng
considerable damage and economic loss. Sinkholes are
especially prevalent in Florida because of abundant
rainfall and a terrain underlain by thick sequences of
|l imestone. To address this concern, the Geologic
Investigations Section has devoted increased effort
toward identifying probable areas of sinkhole
development as well as providing technical expertise
to state and Jocal governments on existing sinkholes.

Anot her important role of the Geologic
Investigations Section involves locating and
identifying areas of economically valuable mineral
deposits. This function i$ wide-ranging and includes
gathering and interpreting data from geological fleld
reconnaissance and examination of cores and well
cuttings.

To sunmarize, the Bureau's role In the areas of
land use planning, studies of sinkhole development and
location of potential mineral deposits represents a
valuable contribution to Florida's present and future
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economic well-belng. This ever-evolving role Is,

however, dependent on the continucd acquisition of
basl¢ geologic data.

Publications

Since the Florlda Geolngical Survey was formed in
1907, a primary goal has been the publication of the
results of Its geologic investigations. Numbering
more than 400, these publications contain information
and data gathered and complled by Bureau staff and
others and are published In the form of Bulletins,

Reports of Investigations, Information Circulars,
Speclal Publications, and a Map Series. To date these
varlous publications i nctude speclfic detailed

geologic studles of 12 counties, hydrogeologic water
resource studies of 35 countles, as well as regional
and county mineral resource studies {Figure 8).

Des | gned to address varylng needs, these
publicatlons are used by both the public and prilvate
sectors. For example, county geologic bulletlns are
used by various county agencies as guides in
developing long range plans related to zoning and
protection of areas of natural recharge to underground
aquifers. Other reports on general stratigraphy and
paleontology are wused by industry as an ald in
locating mineral resources, as well as by the
scientific comunlty In the study of Florlda's geology
and natural resources.

A very popular group of publications, the
Bureau'!s Special Publications serles |Is intended for
the general public as a source of information on
speci flc subjects. Much requested, these
publications, such as Speclal Publication No. 8,
"Gulde to Rocks and Minerals of Florlda,” are
frequently wused as reference material by schools,
clubs, and interested individuals.

A publlcatlon with a different format, the
extens lve Map Series, depicts various aspects of
geohydrology, physiography, and mineral resources.

Included in this group 1Is the recently completed
Environmental Geology Series whlch descrlibes the
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near-surface geology and other environmental
characterlstics of areas throughout the state in a
manner designed to be understood and useful to the

general public, as well as the scientific comnnunlity.

-~ These publlications are distributed to schools and
Ilhrarles throughout the United States and several
forelgn countries. A listing of all the Bureau of
Geology's publications, with instructions for
ordering, is avallable on request.

OIL AND GAS SECTION

Left %0 right David Curry, Gwen Manning and Charles Tootle.
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Oil and Gas Section

in 1945, the legislature mandated the regulation
of oll and gas drilling and producing operations In

Florida. The responsibility for enforcing these
regulations was placed with the Bureau of Geology.
This law, which was revised in 1981, requires that the
Bureau, through its OIl and Gas Section, make

systematic inspections of oil drilling rigs,
production and service wells, and other production
facilities. The Bureau's flield office personnel,

located in Ft. Myers, in LLes County, and Jay, in Santa
Rosa County, conduct predrllling site inspections
prior to permitting and monitor all drilling,
cementing and plugging operations. In addition, they
monitor all testing, completion and production
operations and conduct final site restoration
inspections at the conclusion of drilling. ‘These
inspections are made in order to evaluate and effect
necessary changes to mitigate possible damage to the
environment as a result of the operations.

In addition to theSe responsibilities, the Oil
and Gas Section maintains permanent ol] and gas
records and samples. These core samples and well
logs, whlich are examined by geologists from all over
the United States, are a significant aid in the search
for oil and gas in Florlda.

Figure 7 illustrates the estimated decline of
Florida's known oll and gis reserves. This decline
points out the importance of the Oil and Gas Section
as a depository for existing geologic data. The

evaluation of such data |s basic to the exploration
for and location of additional oil fields.

Reclamation Regulation Section

Increased publlc awareness and concern for
preserving Florida's environment resulted in the

passage of a tax bill by the 1971 leglslature wich
encouraged, through fiscal Incentives, the reclamation

of certain mined lands. This law has been
strengthened by legislation over the years so that
today all lands whlich are subject to the tax are
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RECLAMAT IOM REGULAT I8N SECTION

First row left to right Randy Musgrove, Amber
Mchaffey, Joan Ragland, Jacqueline lLloyd. Second
row left to right Susie Coleman, Lee Edmiston, Zoe
Kulakowskl, Lee Sherwood, Greg Daugherty, fack

Mer riam, Third row left o ritght Ross MoeWilliams,
Blil Yon, and Bruce Greenwood.

subject to mandatory reclamation and restoration. In
1978, another law Incorporating fisca! incentive-based
provisions was enacted to provide for the reclamation
of non—=nandatory phosphate lands, which total more
than 149,000 acres.

The Reclamation Regulation Section is <c¢charged
with the responsibility of overseeing and monitoring
approved reclamation and restoration programs. The
primary goal is to ensure that lands disturbed by
surface mining will be reclaimed and restored, The
Bureau's responslbillty also incfudes the devel opment
and enforcement of rules and regulations pertaining to
the reclamation and restoration of lands mined for
solid minerals which are subject to the severance tax
(primarily phosphate, heavy minerals, clays).
Considerations Include the physical and chemical
quality of surface bodies of water, vegetation, soil
stabil ization, elimination of Thealth and safety
hazards, and the time schedule for completion of the
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TABLE 4 . ESTIMATED ACRES DISTURBED 8Y MINING

(Based on (825ed on

State Data State Daga)

Acreage Acras Mined
Commrod [ ty Thru 1931 Annualily
Phosphate 187,000 7,000
Stono®* 31,5007 500
Saond/Gravel®® t1,100° 300
Clay 2,450 100
Heavy Minerals 8,790 400
Peate* 1,050° 50
TOTAL 241,850 4,350

*(Based on State Data Acreage through 1278 plus annual eostindtes for geried
1979-81).

*¢ Not sublect to mandatory reclanat lom,

Source: OMR and V. S. Dapartnkent of Agriculture, Sofs Conservalion Service,
The Status of Lands Disturbed by Surface Mining In the Uniteé States.

various phases of the program. Conceptual and
detalled reclamation and restoration plans must be
submitted to the Bureau's Reclamation Regulation
Section for revliew and must be approved by the
Executive Board of the Department of Natural Resources
{made up of the Governor and Cabinet) prior to
disturbing an area. The reclamation and restoration
efforts, based on the approved pians, are monitored by
staff geologists at regular intervals until
compietion.

Phosphate and heavy minerals are the primary
soiid minerals affected by this program. As Table 4
shows, phosphate is the major mineral conmodity
subject to mandatory reclamation and restoration with
approximately 165,000 acres of land having been miined
or disturbed prior to 1978 and 5,000 acres being mined
annual ly. Although only 28 percent of this disturbed
land acreage has been reclaimed, approximately 149,000
acres are not subject to mandatory reclamation and
restoratione. 4)
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A 10 percen?! severance tax |s imposed on solld
minerals mined and exported by the phosphate and heavy
mineral Industrlies. A 5 percent tax is Imposed on all
other mineral industrles. This severence tax
generated more than $77 milllon for the fiscal year
1981-82 (Florida Department of Revenue, 1982), with 75
percent golng Into the General Revenue Fund, 20
percent going Into the Non-Mandatory and Mandatory
Trust Funds, and S percent going Into the Phosphate
Research Trust Fund.

OFFICE CF RECLAMATION RESEARCH

Left to right BIl! Yon and Monnle Beach

Offlce of Reclaimmatlon Research

A related reclamation functlon of the Bureau
Involves studles of present reclamatlon technlgues as
well as new and proposed reclamation procedures.
These Investigatlons are conducted by the Bureau's

Offlce of Reclamztion Reszarch and provide Important
data ultimately used In the farmulatilon of
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recommendations by the Reclamation Regulztlon Section.
In addition, this rescarch group effers assistance In

the form of information and reconmendatlons to the
regulated companies. Such advisory assistance s
directed primarily toward evaluating the Iimpact of
proposed mining and reclamation on the environment.
Other objectives of the Office Include promotion
of reclamation research aimed at enhancing and
accelerating the process of reclamation, and
determining what can be realistically accomplished by
reciamation of lands disturbed by surface mining.
Future programs: include the utlllzatlon of computers

to assist in the retrieva! and analysis of reclamation
data.

SERVICES TO GOVERNMENTAL AGEMCES,
INDUSTRY AND THE PUBLIC

Cooperative Studies

Since 1907 the Florida Geological Survey has
consistently pursued a policy of cooperation with
varlous state and federal agencies su¢eh as the
National Geologlcal Survey (now the United States
Geological Survey), the Florida Department of
Agriculture, and other state geological surveys.
Today, the scope of cooperative programs has expanded
in terms of both magnitude and appllcability and
involves many other state, local and federal agencies.

For example, a study with the U.S. Bureau of
Mines was recently completed which investigated the
phosphate-bearing sediments of the Hawthorn Formation
in perinsular Florida. This study not only ernhanced
our understanding of this complex formation, but may
serve as a catalyst for further exploratien and
eventual mining of the formation’s associated
phosphate. In the area of water resources, the Bureau
provides extensive geological data to individual Water

Management Districts concerning the geological
parameters of Florida's aquifers {water-bearing
sedimentary rocks). This information is essential to
an evaluation and understanding of Florida‘s water
resources, especlally In such criticalt areas of
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concern as saltwater Intruslon and groundwater

contamination. Recently, the Bureau of Ceology
provided asslstance to nmuniclpalitlies |In central
Florida In evaluating probabllity and extent of
sinkhole development In the area. Upon request,
informatlon s provided to the general public
regarding the potentlal for mlineral resource

development on prlvate lands.

These cooperatlve programs are of continulng
sclentiflc and econenlc value to the state. As a
result, the Bureau's role In sharing both data and

expertlse provides benefits to the public as well as
to the sclentific comnunity.

Educatlonal Services

Since 1908, wien the flrst Annual Report was
published by the Florida Geologlcal Survey,
contlnuing emmphasis has been placed on the importance
of disseminating Information on Florida geology to the
general publlc, other government agencles and the
scientiflc communlity. For thls reason, members of the
Bureau frequently give talks and slide presentations
to various groups Including schools, clvic
organizations, and scientific gatherings. These talks
serve to Increase publlc awareness, understanding, and
appreciation of Florida's valuable natural resources
and the geologlc processes operating on the

environmente.

The Bureau's numerous publicatlons are
distributed worldwlide to publlic and  wunlversity
Ilbratles. Publlications are <continually being
generated by the staff and vary in scope from highly
technical bulletlins to generalized spec |al
publications and leaflets.s Inprint publications can

be ordered for a smali postage and handling fee.
Out-of-print publicatlons are on flle in the Bureau's
library and are avallable through interllbrary Loan to
publlc, academic, or company llbraries.

Contalning approximately 1,000 volumes In 1908,
the Bureau's Ilbrary has experienced growth is both

slze and scope over the years. Today, the llbrary
contalns more than 24,000 volumes and provides
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Immed! ate access to basic research materials including
books, state and federal documents, mapg, and
perlodicals. These publications deal with a variety
of geologic subjects, Including general geology,
mining and mlneral resources, petroleum engineering
and production, climatological data, and water
resources. In addition to the material available at
the Bureau, the |library participates in a nationwide
interllbrary loan network through which Bureau staff

have access to other library coliections.
In addition to these educational services, the

Bureau offers geology graduate students part—time
employment. This work provides students with valuable
experience in data gathering and its interpretatlien,
while providing Important assistance to Bureau
geologists in their geologlc investigations.

TECHNICAL SUPPORT

First row Left to right )im Jones, Mary Ann Cleveland,
Qorothy jJanson, FPauiine Hurst, Albert Phillips,
Second row left to right Steve Spencer, Richard

Howard, Ed Lane, and Justin Hodges.

LCOKIMNG AHEAD

The pressures of popul ation growth and
accompanying urban development will Inerecasingly
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Involve Florlda [n facing important public pollcy
Issues of technical and scientific content. Examples

of these Issues include the problems of slnkholes,
hazardous waste disposal, and reclamation of mlned
lands, areas of concern which require a balance
between the need for development and growth and the
hecessity of ensuring a hlgh quallty environment for
all of Florida's citizens. A dlversity of Interests,
which Include the public, industrlal and agrilcultural
sectors, are conpeting for Florida's substantial yet
llmited natural resources. It is therefore imperative
that state and local governments have sufflcient
geologlc data to formulite responsible pollcies
concerning the al locatlon of these resources.
Accordingly, the role of the Bureau In the future is
expected to acquire added significance in providing
much of thls essentlal Information.

One of the major Issues facing Florida s the
wise management of [ts fresh water resources. Basic
to thls process s a knowledge of such geologic
parameters as the depths, distributlon, permeabllities
and poroslities assoclated wlth the rocks cenprising
Florida's aqulfers. Such speclallzed geologic
Information s vital to the formulation of effective
policles concerning this major source of the state!s
fresh water supply.

An additlonal area of concern |Is the need for the
locatlon of suitable slites for hazardous waste
disposal. Disposal methods Include both deep well
Injection for |lquld wastes and burial of solid
wastes. An extensive knowledge of the subsurface
geology of the state I[s required in order to projecct
possible adverse effects associated with waste
dlsposal. Such a knowledge requlres the contlnual
acquisition and assessment of geologlc data by the
Bureau.

The Florlida Resource and Management Act was
enactec by the 1974 state legislature to establish and
maintain a comprehenslve so!lld waste management and
resource recovery program, Thls' act recognlzed the
vast quantity and variety of solld wastes being
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Rener 8ted throughout the state by an ever=expandlag
population. The safe disposal of these wastes takes
on added importance in Florida in light of the state!s
heavy dependence on groundwater. Once an aquifer is
contaminated, it 1is &extremely difficult and time
consuming to return it to its former purlty. [n order
to [mplement an effective solld waste program, a
comprehensive understanding of the state's geology s
essentlal. This underscores the Bureau's present and
continuing role in providing assistance in the form of
basic geological information and its interpretation to
approprlate government agencies, information which
will enable these agencies to make sound and
responsible decisions.

Another highly visible problem is that of
sinkholes which pose a hazard to life and property.
In order to-ald in effective planning for construction
and urbdan development in potential sinkhole areas, a
thorough knowledge and evaluation of the local geology
[s requlred.

In this day of diminishing mineral reserves, it
is of increasing importance to develop a knowledge of
the state's mineral resources. Because of the rapid
encroachment of Floridats land surface by
subdivisions, industry and recreation, unmined
resource reserves need to be considered. Likewise, a

knowl edge of the mineral resources underlying
state-~-cwned lands s essential Iin determining fair
market value, assuring the state an equitable return
on the sale or lease of these lands. To aid in this,
an Iinventory which includes the identification and
evaluation of state mineral reserves s expected to be
an Important objective of the Bureau in the coming
vears.

Jo help meet these and other needs, Bureau
geologlsts must have access to the tatest geologic
studies and data. This access to current geol ogical
studies s signiflcantly enhanced through the use of

computers. As a result, one projected area of
expansion s the computerization of the Bureauts
library services, including on~line data base

46



SPECIAL PUBLICATION NO. 26

searching, computerized c¢ird <catalogue access and
document retrleval. One response In dealing with an
ever—-expanding data base is a continuing program of
placing llthologic descriptlons In conputer storage.
This program has signlficant potential for future
expansion as a tool for permitting the staff to
generate computer models of cross-sections, geofogic
unlt thickness maps, and structure maps based on this
stored information.

In summary, the Bureau In its 75 year history has
contributed In great measure to Florlda!'s economic
web | delng and eaviromental integrity. This
contribution, assessed in terms of provliding geologic
data and expert advice to state and local govermments,
water management districts, and regulatory agencies,
cannot be overestimated. |Its impact today as well as
In the future should be significant in preserving the

enviromrment and aiding in an enlightened utlllzatlon
of Florida's natural resources.
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Steel derrick of the Oil Development company of
Florida. "South Lake Well" on Florida State Highway
#2 about 14 miles south of Groveland, Lake County.

Spudded in February 26. 1935.



This large sinkhole, which developed May 8-9 In Winter

Park, Fflorida, measures about 115x100n. In this
photo, taken May 13, the water level was about 13m

below the land surface. (Photo by Rich Ceuerling.)

DEPARTMENT OF NATURAL RESQURCES
BUREAU OF GEOLOGY

This public document was Promulgated at a tetst cost of
$88.65 or a per copy cost of SO.18 for the purpose of
disseminating geologic data.
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