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Bureau of Geology 
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March 17, 1983 

G�vernor 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, 11 pre­
pared by Ronald Hoenstine and Sheila Weissinger. 

Respectfully yours, 

Charles W. Hendry, Jr. 
Chief 
Bureau of Geology 
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PREFACE 

1907 ACT ESTABLISHlr-G THE FLORIDA GEOL(X;ICAL SURVEY 

The State Geological Survey was authorized by the 
General Assembly of 1907, The act establlshlng the 
-�urvey read s as follows: 
� N:rr es tab I I shing a Geological Survey for the State 
o{ Flor Ida, 

to provide for the appointment of a State 
Geologist, to define his duties, and to provide 
for the maintenance of the survey. 

Be it Enacted by the LegisZatur>e of the State of 
no'Y'ida.: 

Sect ion 1, That the Governor of the State 
shall appoint a suitable person 
geologlcal survey of the State; such 
known as the State Geologist, and 
office at the Capitol. 

to conduct a 
person shal I be 
shall have his 

Section 2, The State Geologist shal I appoint 
subject to the approva I of the Governor such 
assistance as he may find necessary to enable him to 
successfully, and with reasonable dispatch, accomplish 
the object of the survey, and such assistance shal I be 
entirely under the control of the State Geologist, 

Sect ion 3, The State Geologl st shal I make to the 
Governor annually a report of the progress of his 
surveys and explorations of the minerals, water supply 
and other natural resources of the State, and he shal I 
include in such report full description of such 
surveys and explorations, occurrence and location of 
mineral and other deposits of value, surface and 
subterranean water supply and power and mineral waters 
and the best and most economical methods of 
d evelopment, together with analysis of soils, minerals 
and mineral waters, with maps, charts and drawings of 
the �ame; and it shal I be the duty of the State 
Geologist and his assistants, when they discover any 
mineral deposits or other substance of value, to 
notify the owner of the land upon which such deposits 
occur. Failure of the said Geologist to notify the 
owner of such deposit before disclosing to any other 
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person or persons, shal I 
fine of one thousand 
imprisonment. 

subject said Geologist to a 
dollars and six months 

Sect Ion 4. It shat I be the duty of the State 
Geologist to make collections of specimens 
i I lustratlng the geological and mineral features of 
the State; one sul t of which shal I be depos I ted in the 
office of the State Geologist, at Tai lahassee, and 
duplicate suits in the libraries of each of the State 
Colleges; each suit to be correctly labeled for 
convenient use and study. 

Section 5. That for the purpose of expeditiously 
and thoroughly carrying out the provisions of this 
act, there shal I be appropriated out of any rroneys in 
the Treasury not otherwise appropriated the sum of 
seven thousand five hundred dollars per annum. The 
Comptrol I er _sh al I, upon the requi sit Ion of the State 
Geologist, when approved by the Governor, draw his 
warrant on the Treasurer for the amount so 
appropriated In such sums as may be needed from time 
to time for the purpose of said survey as herein set 
forth; and for al I such expenditures made under the 
prov is Ions of this act except for the payment of the 
salary of the State Geologist, as herein provided, the 
consent and approval of the Governor shal I be 
obtained, and the vouchers for al I such expenditures 
made from this fund shall be filed with the 
Comptroller; and a statement of his receipts and 
expenditures shall be printed in such annual report of 
the State Geologist. O f  the amount annually 
appropriated, there shall be expended: First, for the 
salary of the State Geologist, 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 al I 
temporary and permanent assistance; travel Ing expense\ 
of  the geological corps; purchase of materials or\ 
other necessary expenses for out flt; expenses Incurred 
in providing for the transportation, arrangement and 
proper exhibition of the geological and other 
collections made under the provisions of this ac;t; for 
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-
postage, stationery and printing, and the printing and 
e_ngravlng of maps and sect Ions t o  11 lustrate the 
annual reports, five thousand dollars, or so much 
thereof as may be necessary. 

Section 6. Al I chemical, analyt lcal o r  assay 
work shal I be performed by the State Chemist and his 
assistants, at the direction of the Governor, upon 
request of the State Geologist. 

Section 7. Al I laws and parts of laws 
Inconsistent herewith are hereby repealed. 

Section 8. This act shat I take effect upon Its 
pa<sage and approval by the Governor, or upon Its 
becoming a law without such approval. 

Approved June 3 ,  1907. 

INTRODUCTION 

During fiscal year 1982-83, the Florida Bureau of 
Geology celebrates Its 75th year of service. The 
Bureau Is an organizational unit within the Florida 
Department of Natural Resources. One of the Bureau's 
primary objectives Is to study Florida's geological 
resources and to make the data and Interpretations 
derived from these investigations available to other 
governmental agencies, the general public and the 
scientific cornnunlty. This information is essential 
to the formu lat Ion and evaluat Ion of effective 
policies dealing with the management, utilization and 
conservation of Florida's valuable resources. In 
addition the Bureau is responsible for regulating \ 
various phases of exploration and production o\ 
hydrocarbons and to rcgulAte the rcclama.tlon of·, 
certain mined lands. 

Between 1852 and 1907, this organization twice 
lost Its struggle for existence. Even after existence 
was assured in 1907, the Bureau experienced three 
reorganizations and several name changes. These 
changes reflect in part Florida's response to the 
expanding demand for efficient utllization of its 
mineral resources, and increased concern for the 
environment. 
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The Bureau's early beginnings date back to the 
mid-nineteenth century. Flor Ida, as wef I as other 
states throughout the young nation, was struggling to 
establish funding for Its governmental activities. 
Consequently, during this period the discovery and 
development of mineral resource deposits on public 
lands was of special Interest. This concern continues 
today, as Florida's future remains dependent upon the 
Identification and wise use of Its limited natural 
resources. Necessary to the effect Ive management of 
these resources Is cooperation among such agencl es as 
the Flor Ida Bureau of Geology, the legislature, cl ty 
and county planners, and the general public. 

The way In 'Milch Florida, a state once thought to 
have •no Reology•, came to discover and use Its 
mineral potential Is  closely Interwoven with the 
history of Florlda 1 s geological survey, The occas Ion 
of the Bureau's 7Sth anniversary presents an 
opportunity to review both past and present 
accomplishments and look ahead to future needs and 
concerns, 

HISTORY 

The .beginnings of the Florida Bureau of Geology 
can be traced to the year 1852 when the office of 
State Engineer and Geologist was authorized by the 
legislature, The man chosen to head this new office 
was •General• Francis L. Dancy, a former ml lltla 
officer and mayor of St. Augustine. Although he 
lacked a geological background, Dancy1 s extensive 
experience In engineering and construction was useful 
since his responslbllltles Included overseeing the 
drainage of lowland areas for agricultural 
development. Unfortunately, funding proved a problem, 

When, in November of 1855, he requested $500 to �nable 
him to test sol l s  In various parts of the state� the 
post was abolished, 

It wasn't until 1880 when the Alabama State 
Geologist, Eugene A, Smith, reported the presence of 
phosphoric acid in a sample of Florida bul I ding stone 
that the potential economic value of Florida's mineral 
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resources began to be recognized. Since phosphoric 
acid i s  an essential substance which ls easily 
depleted from the soil by intensive cult ivation, the 
poss ibi I I ty of cornrnerclal ly valuable phosphate in the 
state represented a wlndfal l. Not only was phosphate 
valuable as a fertilizer, but increased mining 
activities would attract northern capital, provide 
employment opportunities, encourage construction of 
railroads, harbor facilities, and In othe r  ways •open 
up" the state for further development. 

Because of the phosphate and t h e  poss l b  le 
existence of other valuable minerals, Governor E. A. 
Perry appointed Dr. John Kost, a medical doctor and 
amateur 11eolo11lst, as State Geologist In 1886. Upon 
assuming his post, Kost Initiated studies of phosphate 
and other minerals in the state, of which a report was 
completed in 1887, The report began; 

"To His Excellency, E. A. Perry, 
Governor of the State of Florida, Sir: 
I have the honor t o  report that I 
proceeded imme diately to the work o f  
the State Geological Survey, after 
receiving my commission, and that I 
have Improved (sic) all my time In . the 
work of the survey that my other 
professional duties permit, , . !  am ready 
now to state that the results of my 
observat ions will fully justify the 
Legislature this spring to provide for 
a two year ' s  work in a regular 
geologl ca I survey of the State • • • •  • 

However, Dr, Kost 1 s reconmendatlons suffered a fat,e 
slml lar to General Dancy1 s and his request for funding 
to extend the survey was rejected. As a result, 
during the following two decades, the study of 
Florida ' s  geology was pri ncipally conducted by the 
United States Geological Survey, mining companies and 
other private Industries. 
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legislative action to provide a full-fledgod 
st1te geologi cal survey was initiated I n  1903 by 
freshman Senator E. s. Cr 1 1 1  of Palatka and 
Representative DeWitt Webb of St. J ohns County. This 
legislation, which was finally passed In 1 907, 
provided for an autonomous permanent geological survey 
and an office of State Geologist wh�, with his staff, 
would conduct a geological survey of Florida. This 
n e w  organization was called the Florida Geological 
Survey, 

This law was exemplary in that the state was 
willing to subsidize a geological survey which would 
b e  permitted latitude In Its choice of studies and 
research (Act creat Ing the Survey, see P re face). The 
law remained unchanged until 1 933, at 11mlch time the 
Survey was placed under the newly- formed State Board 
of Conservation. This org1nizatlon was comprised of 
the Florida Geological Survey, the Department of Game 
and Fresh Water Fish, and the Office of Shell Fish 
Commissioner. Though the administrative structure was 
altered, the Geological Survey remained essentially 
autonomous In function, as It had beern since 1907. 
The 1907 Florida Geoluglcal Survey organization and 
the present organization are shown I n  Figure 1. 
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STATE GEOL(x; ISTS 

' 

ti; . ..  � --

E 1 1  as Se I I a rd s 
1907-1919 

' . •. 

1 
1 

Since passage of the 1907 law, there have been 
four s t a t e  ge o l o g i s t s .  The f i r s t  was Dr. El i as 
Sel lards who was appo inted  by Governor Napoleon B .  
Broward, Se I I ards,  who for two yea r s  was ass I s  t a n t  
paleontologl s t  wi t h  the Kansas Geo logical  Survey, 
received h i s  B.A. and M.A. degrees from the Univers i ty 
of Kansas and h i s  Ph.D. from Yale Unlvers l ty. He 
taught geology and mlneralogy at Rutgers Univers i ty 
then, I n  1904, became an Instructor  at the Univers'f ty 
of F l o r i d a .  \ 

Wh i l e  a t  the U n i v e r s i t y  of F l o r i d a ,  Sel lar�s 
devoted a cons Ider ab l e  amount of t ime to the study of 
F l o r l da 1 s underground water resources, a subject of 
spec i a l  concern t o  the s t a t e ' s  agr i c u l t u r a l  Interes t s ,  
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:ly, water resource studies becime a primary 
the- o•rly wvrk duno by lho :.u1•1:1y >t«rc. 

rl)  Investigations, which Incl uded th 
1d water supply of central Flo rida and a 

ro&d materials,  �re di rected toward servl1g 
economic needs. In later years the emphasis 

ore aca.demlc, and o: panded to lnclu4c 
>gy and a:eneral Florida geo logy. 
• Sellards ' guidance, the Gcologlcal Survey 

ts a permanent department of state 
. ,  and notably without pol ft lc1I 
,co. After Sclh,d1

$ rolgnat1on In April of 
joined the Bureau of Economic Geology of th 

Texas. His forme-r student and staff 
Herman Guntor, assumed the positi on Gf 

logln fol lowing Sci lards 1 resignation. 

Herman Gun tu 
t019-19S8 
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Herman Gunte r ' s  association with the Florida 
Geological Survey spanned almos t  52 years - a length 
of service unmatched by any other state geologist. 
Gunter graduated from tl1e University of Florida with a 
B.S. degree in 1907 and in that same year joined the 
Survey staff. His advanceme n ;  to di rector in 1919 
ensured that the position was staffed by someone 
we! I-versed in Florida geology. 

As the Geological Survey1 s second di rector, he 
changed the survey 1 s emphas.is somewhat by making its 
reports more diverse and les s  academic In outlook, and 
by more c l osely relati ng the Geological  Survey 1 s work 
to the needs of state government. In his role as 
administrator, Gunter encouraged cooperation with the 
state ' s  public schools, enlarged the Geological 
Survey 1 s museum and library, and thereby acted on his 
be lief  that a primary purpose of the Florida 
Geological Survey was to serve as a highly accessib le 
source of information on Florida geology. 

Under Gunter ' s  direction the Florida Geological 
Survey Initiated a conser vation campaign aimed at 
exposing the gross dam.age being done to 
underground and surface water suppl les 
drilling practices and misuse of water. 
to this campaign, a bill -wa s  Introduced 
protect the state ' s  water resources; 
fa! led to pass the leg l s  lature. 

the  state 1 s 
by careless 
In response 
in 1937 t o  

however, it 

His Interest In  the preservation of the water 
re sources of Florida propelled him to the forefront as 
a n  opponent of the Cross Flor Ida Barge Canal 
(originally conceived as  a sea level ship canal across 
Florida ) .  Also under Gunter, work was begun on 
investigating Florid a ' s  min.e ra! resources. He sought 
and obtained funding for a cooperative venture with 
the  U.S. Geological Survey to complete topographic 
mapping of the state. \ 

His contributions t o  geologic research were 
formally recognized by the Unive rsity of Florida when, 
In 1944, he was awarded an honorary Doctorate of 
Science, His accomp lishments were varied and 
distinguished and laid a firm foundation for the 
future. When he retired I n  1958,  Herm.an Gunter had 
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nost 52 yeus with th Florida Geo lo giul 
In re\;ogn l&fon of h i s  ser•l�c, Lhc bulldln3 

h)uses the Florida Bureau of Geology Is 
Gunter Building • 

. ·---

Robert o. Vernon 
1958-1971 

ln Gunter's successo r was Robert O. Vern·o,, 
d the survey u in .usluant state geo logi�t 

Vernon reee1ved h i s  B.S. from B irmingham 
Co lcge, his  M.S. frem the University of 
hi s Ph.D. from Loulslana State Universit;,. 

ulting geologic: research, Vernon conducted 
!pated in a large number of inves tigati ons on 
eology. Part of this  emphas i s  resulted i n  
s i on of the F lorida Geologhal Survey - U.S. 
I Survey cooperatlv� progr�m in wat�r 
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resource investi gations. 
Recoinlzlni the need for conservation of 

Flo rida's limlt�d water resources , much of h i s  time 
was spent informing the p ublic about Florida geology 
and hydro logy throu gh numerous pub l icat ions , public  
for ums,  and prese ntat ions to s cho ol s .tnd c iv ic:  
organizations. The Flo rid� statutes relating to 
conservat ion of water r esoarces are prl nclpal ly the 

d irect result of Vernon1s efforts . 
It was al so 1argely through his efforts. that the 

legislature authorized and funded the construction of 
a geologic center comprlssd of the Florida State 
Univers ity1 s Department of Geology and the Florida 

Bureau of Geology. The ptt1xlmlty of thue ent it les , 
wh 1 ch u c  housed next to etch other on the ca"°"us of 
F lorida State Univer s i ty, ha$ pr ovided for a 
coopera tive u,e of sci entifi c equi pment and library 
faci l i t i es , and has encouraged an open and stlrMJlatlng 
exchange of Ideas between the un ivers ity and the 
survey over the years. It al so has enltanced 
opportuni t i e s  for student employment at the Florida 

Bureau of Geo logy and has benef l ted the survey staff  
by supplying s k i l led, knowhdgeable graduate st!ldents 

to ass ist In areas lnvoh·l�g practlc;al geo1oglcal 
research. 

In November of 1971, '/ernon res igned u Bureau 
Chief and accepted the position or Director of the 

Divi s Ion of Inte ri or Resources in the Oepar tm,nt of 
Natural Resources . Robert Vernon i s  remembered a s  a 
dedi cated p rofess ional, who devoted many years of 
thought and energy to F lor i da geo logy. 

12 
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Charles W. Hendry, Jr. 
1 971-Present 

Upon Vernon's  resignation I n  1971, Charles W. 
"Bud" Hendry, J r. ,  assumed the post of State Geologist 
and Chief of the Bureau of Geology. An employee of 
the Florida Geological Survey since 1 949, Hendry has 
held a number of pos itions Including 1raftsman, 
stratlgrapher, di rector of water resource 
Investigations, and assis tant state geologist. In 
addition to earning h i s  B.S. from Florida State 
University, Hendry had the dis tinction of re , e i ving 
the first M.S. de gree in geology awarded b y  Florida 
State University. 

Aware of a growing popul�t Ion and Its i nereas l � g  
Impact on Flor i da ' s  environme nt, Hendry has rec ognized 
the importance of the role of the Bureau of Geology in 
providing the geological da ta neces sary to eval uate 
and mitigate thes e impacts. Conse quently, under 
Hendry' s  direct i on t he primary focus of the programs 
of the Bureau has been on •applie d geology.• This 
approach directs the efforts of the Bureau to seek 
answers to questions and problems concerning man 1 s 
i mpact on the state's ge ologic environment. In the 
process of pursuing this ohjectlve,  the Bureau has 
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signl fi;antly I ncreased Its geologic data base. These 
data and the i r  Interpretation are provided to other 

governme ntal agencies and the general pub I le through 
publf catlons, seminars and service as geologic 
consultants ,  A prime example of the type of 
geologi;al data offered the pub I le Is the recently 
comp leted  statewide Environmental Geology Map Series , 
which were designed to present geologic data and their 
interpretation in a manner easily understood by the 
general public. 

\ ' 
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A SURVEY � FLORIDA'S MI NERAL RESOURCES 

F lorida Is more than Just the Sunshine State, for 
below Its surface lie valuable minerals which add 
s ignificantly to the State' s  economy. The value of 
these commodities, Illustrated in Table 1 ,  contributes 
In ex,cess of $3 billion annually to the state in the 
form of sales, salaries, and taxes. The mining 
industry employs thousands of workers, with the 
phosphate industry alone employing more than 14, 000 
(1981 data, Florida Phosphate Counci I). Florida's 
importance as a mi neral producer In the United States 
is presented In Table 2, The locations of Florida's 
major mineral deposits are ii lustrated In Figure 2. 

Phosphate 

Phosphate represents the most impo rtant mineral 
in Florida In terms of both sales and production 
(Figure 3 ) .  Florida I s  the largest producer of 
phosphate rock in the world, accounting for over 80 
percent of tot a I U.S. product I on, and one-th I rd 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 Florida as early as 1881,  It  
wasn 1 t unti I the late 1880 1s that lanv surface ml nin'g 
began In Florida. The production of phosphate, which 
totaled several thousand tons I n. 1888, increased to 

1 5  
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TABL£ 1 - PRELIMINARY DATA. MINERAL PROOUCTIO< IN fLORIDA. 19871 •5 

Mlnoral 

Cement,  matonrv • • •  thousand ,hort tons • • • • • •  
Cemt:nt. poft hnd • • •  thouund sho rt t ons •••••  
C1ays • • • • • • • • • • • • • • • • • • • • • • •  do • • • • • • • • • • • • •  
Llme • • • • • •  , • • • • • • • • • • • • • • • • •  do • • • • • • • • • • • • •  
Pca.t • • • • • •  , • • • • • • • •  thousand t:hort tons •••••  
Sand and gravel ••  , . t housand shor t  tons •••••  
Stone (cru1hco) • • • • • • • • • • • . •  do • • • • • • • • • . • • •  
Combined value of lu.o l ln, m-Agneslum 

compounds, p�osphatc rock, rare-earth 
concontr•tes, uaurollte,  stone 
{dlmenilon), t i t anium concentrates 
( J lmenlu and rutlle},  and tlrc:onlum 
c:on,entr,tes • • • • • • • • • • • • • • • • • • • • • • • • • . • • •  

TOT Al • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  , ••• 

Quantity 

235 
2,600 

680 
150 

160 
11,110 
)i,'4U03 

xx 
xx 

1982 
Value 
Thousand 
Doi la rs 

17 , 200 
149,800 
31 ,!n 52 

9.354 
2,937 

27,800 
11a,◄003 

845,808 

1,263,219. 

XX Not IPP lcable 
1 Productlo• Is measured by mine shipments, sales, or m1rtet1ble prodict lon 

( I I\< ludl l'IC c.o,uumpt Ion by producers). 
2 Exc,1udes value of kaolln; v1lu1 Included I n  1Ccmblned •alue• flaure. 
lExcludes dimension stone; u l ue lnclud,d I n  •Combi ned nluc• f igure. 
•·1ncomphte- roul; excludes nlue of na1ural iu, natural 111 llqulds, and 

petroleum (ol I and gas product ion showA In F igure 7 ) .  
5t982 Pre I ml nary Dau, James Boyle,  U.S. Bureau of Mines (Personal 

Conmun I c1: I on). 

TABLE 2 - FLORIDA'S FOI.E IN U,S, IOEUEL MINERAL SUPPLY IN 19812 

Maj or Comnodl ty 

s1 ,.,. or 
u.s. Output, 
Per cut 

Rank In 
NU ion R.•Uf'YIS 

Fuller 's  elrth • • • • • •  , . , , ,  • • •  ,,  ■ 31 2 Mode ,i,, 
Phosphau rock1 • • • • • • • • • • • • • • • •  85 I Mode r a u  
Staurol l t c  • • • • • • • • • • • • • • • • • • • • •  1 Ol) 1 Sm.I I \ ' 
Stone ( crulhod) • • • • • • • • • • • • • • • •  7 2 Lari• 

Tlt.tnlum minerals ■ • • • · • · • • • • • • •  w 1 Mod• rue 
Zircon • • • • • • • • • • • • • • • • • • • • • • • • •  100 I S,.-.. I I 

Wwtthhel d  to �void dl,closlna lndlv ldu1I company confld•ntl&I d.tta. 
1 Inc: ludes Nor th Cuol I ni.. 
211nJ red C:.t1tet Bureau of Mines. 
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t h ree ml 1 1  I o n  tons by 1920 and by 1981 Flor  I da ' s  
annual produc t i on was over 46 mi l l i o n  me t r i c  tons of 
phosphate rock. Today, as i n  the ear l y  days, most 
phosphate i s  mined u s i ng the open-p i t  method. 
P r e v ious mi n i ng ut i l i z e d  such equipment as hydrau l i c  
pump s ,  steam s h o v e l s  and dredges t o  remo�e the 
ove rburden and expose the mat r i x  (ore body). Howe v e r ,  
I n  1929, t h i s  extrac t i ve mach i nery was replaced by the 

more e f f l c l  ent drag I i  ne,  which increased the tonnage 
o f  ore mined.  

Phosphorus I s  Important to both dome s t i c  and 
wor l d - wide agr i c u l ture  s i nce I t  I s  essen t i a l  to p l a n t  
growth. Almost 90 percent of t h e  phosphate produced 
i n  F l o r i d a  i n  1981 was used i n  mak i n g  fe r t i l i z e r .  
A l t hough the pr imary u s e  for phosphate I s  for 
a g r i cu l t u r e ,  other uses Include an imal feed 
supplements, c l e a n i ng compounds, leaven ing  age n t s ,  
food preserva t ives,  and lnsec t i � i de s .  

Wor l d  demand for phosphate i s  expected to 
i ncrease dramat i c a l l y  i n  the coming years.  U s i n g 
p r e s e n t  technology and known reserves,  F l o r ida has 
enough rema i n i n g  phosphate to meet projected demand 
f·or the next 200 years ( F l o r i da Phosphate Councl  I ,  
'1982). 

1 7  
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TABLE 3 - LEAOIN:i PRa>UCl:RS of phosphate rock (In the world) &re llsted In 
ml1 11ons of metric ton,. The reseru base Js phosphate rock that 
coula be mined under u.lJtln& economic conoltlon, (Utor !>heldon, 
1982). 

MILLION t.ETRIC TONS 

1980 PROOUCTION RESER\ll; BASE 

u.s. s, ... 8,000 

u.s.s.R. 26. 1 8,300 

MOROC�SAH..\RA u.a 44,000 

CHINA 6.7 10,000 
TUNISIA •.6 soo 
JO!lDAN ,.2 1,100 
SOUTH AFR I CA l.3 700 

TOGO 2.9 110 

BRAZ IL 2.9 800 

I SRAEL l.6 ISO 
NAURU 2.1  20 

CHRISlMAS ISLAND 1 .  7 62 

SE""EGAI. 1 .4 7S 
SYRIA 1.3 833 

ALGERIA 1 1,000 

NORTH l<l)R£A .s 90 

II-DIA •◄ 108 

VIETNA\I .4 100 

MEXICO .3 1,034 
Z IMBASWE • I so 
FINLAM> ., S6S 

\ 
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Limestone and Dolomite 

Coqul na, a var lety of I 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 whi ch, the Castillo de San 

Marcos in St. Augustine, Is a National Park. Florida 
Is underla i n  by sedimentary rock, predominantly 
I 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 I n  the 
nat Ion In the product i o n  of I i me s t one .ind do loml te  i n  
1 980, producing over 66,000 tons wl th a value of more 
than $215 million (U.S. Bureau of Mines, 1 980). 
Figure 4 shows total production and value for crushed 
l i mestone in Florida for the period 1972-82. This 
production of limestone and dolomite I s  oy ope n - p i t  
mi ning, with the highest concentration of quarries 
located In Broward, Dade, and Marlon counties. 

The growth of this Industry ls clearly 
I I lustr1ted by compa ring 1907 production, which 
totaled 6 , 000 tons, to 1 98 0  product i o n  of 66,000 tons. 
This rapid development over the past 50 years can be 
attributed to a number of factors Including a marked 
Increase In highway construction, the bui l ding 
construction I ndustry, and a significant expansion I n  
the metal lurglcal, chemical and processing industries 
In wh i ch limestone Is an I mportant ingredient. 

The principal uses of limestone I n  Florida are for 
port land cement, concrete aggregate, and road base 
material which account for over 80 percent of the 
I imestone produced. Smal f e r  but sign I f l  cant =oun\ts 
o f  limes tone and lime are u sed  In agr I cu I ture. 

Although subject to fl uctuations caused by changes 
in the economy, certain trends may be projected, Road 
base and concrete aggregate usage in highway 
construction is expected to show a moderate Increase 
due to the construction of new roads and 
rehabilitation and resurfacing of existing roads. In 
addition, the use of limestone for agricultural needs 
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should  expe r i ence substant i a l  growth due to the 
worl d ' s  expanding popu l a t i o n  and consequent need for 
h i gher  crop y i e l d s .  New uses In  the envi ronmental 
f i e l d  which I n c l ude desulphur izat won of f l ue gas, 
neutral izat ion  of ac i d  mine drainage, and use as a 
substrate I n  waste treatment pl ants ., shou l d  resu lt  In  
I ncreas ing  demand for th i s  conmodlty.  

Sand and Gravel 

One of our most  abundant natural  resources, sand 
represents more to F l o r i d a  lhan just  an attract Ion for 
tou r i s t s ,  Cover ing  v i rtua l l y the ent i re state,  quartz 
sand, in conjunction wi th grave l ,  cons t i tutes the 
largest  non-fuel mineral industry I n  the United 
States.  M i ned extens i ve l y  in  F l o r i da ,  the state ' s  
sand and gravel industry extracted more than 
1 1 , 000,000 tons In  1982 with a do l l ar value exceed ing  
$27 m i l  l ion (U,S, Bureau of M i n e s ,  1982). 

Sand in Flor i da· Is  produced from stream a l  l u v l a l  ' 
depos i ts ,  terraces, f l u v l al ,  beach, and dune depos i t s .  
Al I sand and gravel produced I n  F l or Ida  I s  by open-pl t 
mi n i n g  'N l t h  the largest sand qua r r i e s  located In  P o l k ,  
Putnam, Hendry, Broward, and Lake count i e s ,  In  
contrast, most of F lor lda 1 s gravel production I s  from 
the panhandl e ,  with concent rat i ons occurring  I n  
Escamb ia,  Santa Rosa, and Bay count ies.  Present 
m i n i ng Is being conducted prima r i l y  along the Escamb i a  
and Apa lach icola  r i v e r s .  Sand and gravel and the i r  
products have a mu l t l p l l c l ty of uses,  The product ion 
of sand and gravel can be div ided Into two grou p s :  
construction usage and Industr i a l  usage. Constructior 
sand and grave l ,  the largest usage by far, now 
accounts for 95 percent of the totail sand and gravel 
produced In the United States. Spe c i f i c  uses i n c lude 
mortar, p laster ,  paving and f l l l ,  Though account i ng 
for only 4 to 5 percent of total  product ion,  
i ndus t r i a l  uses of sand and gravel i n c l ude glass  and 
foundry sands, abrasive products, and f i l ter ing media. 

23 



BUREAU OF GEOLOGY 

TABLE 4 - ESTIMATED ACRES DISTURBED BY MINll'G 

Conmodl ty 

Pl\osphue 

Clay 

HclYY Minerals 

TOTAL 

(Sued on 
State. Data 
Acr1u1c 

Thru 1981 

187,000 

s. 150 

1 .oso• 

20,850 

{Sued on 
Stue Dua) 
Acres Mined 
Annu.1 I I y 

1.000 

500 

300 

100 

400 

SC 

8,350 

•(Bated or St1t& Dall Acr�aic throu&h 1178 plus annual estimates for period 
1979-81 ), 

•• Not subfect to mandatory rtcla.mJtlon. 

Source: ONR and U. S. Department of Alflculture, Soll Conservation Senlc.e, 
The Status of L1nds Olslurbed by Surface Mlnln& In the Unlttd States. 

F i g ure 5 shows total production and value of sand 
and gra vel in Florida for the period 1972 - 1 982. The 
data s how fluctuations In production which, in 
genera I, can be attributed to changes in the economy, 
es pecially as reflected in the construction Industry. 
F rom a 1976 b;ise,  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 
demonstr-ating a need for continued Industry expansl o

\
n 

in Florida. 
\ 

Heavy Mi nerals and Rare-Earth Minerals 

An important producer of heavy minerals 
(access-ory minerals that are a product of weathering 
o f  parent rocks and d i stinguished bv their high 
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specific gravity ) ,  Florida not only ranks first In the 
n a t l n n  i n  the product i on of t i t an i um but I s  also the 

only producer of zircon and staurol i te In the United 
States (Table 2 ) .  I n  addition, Florida i s  a major 
producer of rare-e arth metals, which are Increasingly 
in demand in the electronics and aerospace industries. 
Mining of heavy minerals in Fl orida began in 1 916 when 
ilmenite was mined near Mineral C i t y  (now known as 
Ponte Vedra) I n  St, J o hns County. Today, mining of 
Florid a ' s  heavy minerals i s  confined to the Trail 
Ridge and Green Cove Springs heavy mineral sand 
dep osits that occur in parts of Clay and Brad ford 
counties, where some 400 acres are ml ned annua I ly. 

The Industry has expanded, especially in the 
years since 1940, as demand for heavy minerals and 
rare-earth metals in the aeronautics, nuclear power, 
and construct ion indust ries I n creased. An added 
stimulus to the expansion of the heavy mineral 
industry can be direc t ly attributed to the develop ment 
of the Humphreys Spiral Concentrator, a device which 
significantly improved the refining process by which 
heavy minerals are separ.ted from the associated 
quartz sands, based on their higher speci fie gravity 
( a  measure of dens I ty as compared to water). 

Heavy minerals have a diversity of uses; for 
examp le, staurolite is widely used in the manufacture 
of portland cement, and zircon is used in the ceramics 
and foundry sands industries. Two of t he most 
significant ore minerals, rutilc and ilmenite, are 
necessary ingredients of titanium dioxide paint 
pigment, al Joys and carbide. 

An imp ortant by-product in the recovery of the 
titanium minerals is the mineral rmnazlte, from which 
the rare-earth elements cerium and thorium \are 
extracted. Thorium is used in coomerclal h�gh 
temperature, gas-cooled reactors and experiment'a! 
nuc lear reactors to produce fissionable 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, Speclfical  ly, important heavy 
mi nerals such as i lmenl te and rut i le have experienced 
declines in production In  recent years due to 
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diminishing reserves. Although demand for rare-earth 
concentrates Is expected to I ncrease, Florida's known 

reserves are smal I and production has corresp ondingly  
decreased. However, the product Ion of zircon and 
staurollte should Increase In the coming years In 
response to a growing demand and moderate remaining 
reserves. 

Clay 

An abundant natural resource, clay deposits are 
wldely di s tributed throughout much of Florida. This 
fine grained material Is mi ned in Florida by the open 
pit method. 

Compositional differences as wel I as the presence 
of impurities such as silica, Iron oxides, and calcium 
magnesium carbonates accounts for a wide variati on In 
the properties of each clay deposit. These difference 
in turn effect their usage. As a result, c l ays mined 
in Florida may be classified I nto four types: 
adsorptive clay, white firing clay, expanding clay, 
and comnon clay. 

Florida's production of fut l e r ' s  earth (c lays 
which ire naturally highly adsorptive} ranked second 
I n  the nation In  1 981. The mining of fuller's earth 
I n  Florida Is concentrated in Gadsden, Brevard, and 
Marlon counties. These c lays are principally  used as 
f i t t ers, pesticide carriers, drllllng mud, filters 
aids, absorbents and anlmll litters. Other clays 
mined in Fl orida are used in the manufacture of 
building brick, pottery, tile, cement, and light 

\ weight aggregate. , 

Peat 

Producing more than 154,000 tons, Florida ranked 

second national t y  I n  the production of peat i n  1980 
(Table 2 ) .  Florida's known peat reserves, totaling 

more than 6. 7 b 1 1 1 1  on tons, are the four th largest In 

the U.S., and are 
of 82 quadr 1 1 1  lon 
• a t l s fy Florida's 

estimated to contain the equivalent 
BTU 1 s of power, enough energy to 
energy needs for 38 years (MPG 
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Exp l o r e r ,  June 1 982 ) .  Although th e 

reserves  are located I n the F l o r  Ida 
largest  peat 

Everglades, 
Po l k ,  Lake, primary product ion occurs I n  HI I lsborough, 

and Putn am coun t i es .  
Most of the peat mined i n  F l o r i da i s  used for 

pott ing soi l s  and gene ral  so i l  Improveme n t ;  however,  
the vast peat depos i t s  I n  the Everglades are uti  I i z e d  
i n  farming, and represent some of the most product i ve 
farmland i n  the U n i t e d  States,  Presently,  studies  are  
b e i n g conducted to d�termlne the feas i b i l i ty of u s i ng 
peat as a primary fuel for a proposed 400 megawatt 
power plant i n  Flor l da .  

Factors suctl as peat 1 s e s t imated s l ow rite of 
accumu l a t i o n  ( 9 . 1  centimeters p e r  100 years , Kuehn, 
1980) 2.nd loss  of peat to urban expans i o n  point  out 
t h e  need for conservation and w i s e  ut l l l z a t l o n  of t h i s  
v a l u a b l e  resource.  Demand Is expect ed to continue to 
i ncrease at a moderate rate for present uses,  but may 
i ncrease s i gn i f i c a n t l y  i f  peat i s  used i n  the future 
as a primary energy source. 

Oi I and Gas 

Although n o t  gene r a l l y  perce ived  as an oi l 
producing  state,  the most. re cent data (Flor ida  
Department of Natural  Resources Annual Product ion 
Rep o r t ,  1982) shows F l or i da produced mo r e  than 2 5  
mi l l ion barrels  of oi l I n  1982. This  same report 
shows that Flor i da ' s  total ol  I production over the 
years has amounted to mor e than 440 m i l l i o n  bar r e l s .  
Past,  present and projected o i l  and gas production I n  
F l o r i da i s  shown i n  Fliure 6. 

Prosp e c t i ng for o i  I and gas i n  F l  or i da began as 
e a r l y  as 1892, but i t  was n ' t  un t i l  1943 that the f i •�s t  
successful  we l l  was dr i l led. Th i s  we l l ,  located ,I n  
Co l l i e r County, was dr i l led to a depth of 1 1 ,626 feet 
and u l t imate l y  produced 20,550 barr e l s  of o i l .  S i n c e  
1943, 1 5  f i e l ds have been d i s covered and, to date, 
more than 400 m i l l i on barrels  of oi l and more than 400 
b i l l i on cubic  feet of natural gas have been produced. 

Today there are 12 producing oi I f l e l ds located 
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In south Florida and the panhandle which provide a 
significant source of income to the State of Florida 
(Fi gure 7 ) .  According to Department of Natural 
Resources data, revenues frC<TI this oi I and gas i n  the 
form of royalties, taxes, and leases totaled more than 
$2.6 mf 1 1 1 on ,  with additional severance taxes total Ing 
more than $78 mi I lion for the fiscal year 1981-82. 

FUNCTl()-IS a= lliE BUREAU 

Ranking first I n  the nation in the product ion of 
phosphate rock and titanium concentrates, second ln 
fullers earth and peat as wel I as number 1 0  I n  ol I 
prod uction in 1982, Florida's natural resources 
contribute bi 1 1  ions of dollars annually to the state ' s  
economy. Over the years, 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 Florlda1s environment. The Bureau has 
responded to these needs by establishing three 
sections (Geological I nvestigation Section, Oil and 
Gas SeGti on, Reclamat i on Rcgul�tlon Section) w i t h 

I 

I i l '· · , 

GEOLCG IC INVESTIGATl()-IS SECT ION 

First row Left to right Kelly Frierson, Tom Allen, 
Walt Schmidt, Paulette Bond, Ken Campbell. Second 
row 1,eft to right Ron Hoenstine, Ernest Bishop, _ J u� tin 
Hodges, Steve Windham, Tom Scott, Albert Phillips, 
Steve Spencer, and Al Applegate. 
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specific responsibl II ties o f  evaluating and 
determining the extent of Florida's mineral resources 

as we! I as monitoring the reclamation o f  certa i n  min ed 
mineral lan ds. A sho rt dlstusslon o f  each section Is 
include d here. 

Geologic Investigations Section 
Geologic Data Base 

The function o f  Investigating the geo l o g y  of the 
stat e i; carried out by the Geologic Investigations 
Section of the Bureau o f  Geology. The abi llty of this 
section to carry out this function I s  highly dependen t 
on the Bureau's substantial data base. Collected over 
decades, these data lncilude over 4,500 geophysical 
logs, more than 15,000 sets o f  well cuttings, and 
appr oximately 300 cores, in addition to core chips 
representing hundreds o f  thousands of feet o f  
sediments from exploratory ol 1 an d gas test wel Is. 
These samples, which have been collected from 
locations throughout the state, are essential to the 
study of Florida' s  geology. 

The majority of these sample s arc well cutting s ,  
which upon receipt at the Bureau are washed, dried, 
catalogued, and stored for future reference. Detailed 
lithologlc descriptions o f  these well cuttings, as 
wel I as core s, are prepared by Bureau geologists who 
the n enier coded descr lpt Ions into a computer. These 
data are accessible to Bureau staff, government 
age ncies, I ndustry, and the general pub I le. The wel I 
cuttin gs and core collection are stored In the 
Bureau's warehouse and are aval I able for study by 
vis iting scientists. 

Another s i gnl ficant source o f  data is the 
Bureau's paleontological collectio n. Incl uded In this 
collect i on are more than 20,000  labeled sl Ides and 
specimens representing micro fossils, including many\\ 
holotypes (original type specimens),  invertebrate 
macro fossils, thin sections, and sediment samples. 
This collection, which Is used by scientists from 
a round the world, serves as a valuable source of 
i n fo rmation In the study o f  Florida's stratigraphy and 
past en,I ronment. 

32 



SPECIAL PUBLICA TION NO. 26 

Strati graphy 

Stratigraphy Is the study of the formation, 
composit i on, sequence and correlation of rock layers 
In the earth' s  crust, Flor i da has m i nor topograph i c  
relief, yet Florida's relatively featureless sur face 
masks a comp I i cated subsurface contain i ng faults and 
extensive cavernous zones as well as sands, clays, and 
ca rbonates overlying igneous and metamorph i c  basement 
rocks. 

W i th few surface outcrops, the study of Florida's 
stratigraphy is especi ally dependent on the 
avai lability of subsurface data wh i ch are used to 
i d entify and quantify Flori da's substantial mi neral 
resources. J ust as a road map shows the locat i on of 
surface features such as roads and towns, Bu,reau 
geologists construct geologic maps that depict 
subsurface format ions and prominent structural 
features, which are based on Information obtained from 
1 1 m l  ted surface outcrops supplemented by cores and 
we l l  cutt ings,  Con t i nual ly being updated, these milps 
serve ilS valuable tools useful i n  locating mineral 
deposits, oil, and water supplies hidden below 
Florida's land and water surface. 

Applied Geology 

In the past, geologists emphas I zed pure research 
rela t i ng to the structure and compos i tion of the 
earth. However, as In many other fields, the 1pure 
science of yesterday has become the appl led science, of 
t oday. 

As part of this process, the Bureau of Geology 
continues to lay the groundwork of basic geological 
Investigati ons, while plac i ng Increasing emphasi s  on 
the practical appl i cation of th i s  accumurat�d 
knowledge. For example, due to the rapid urbaniza t ion 
and development of Florida, geologic processes that 
were In the past relatively unnoticed, such as natural 
drainage and sinkhole development, have taken on added 
importance where In creased bu! I d i ng due to urban 
expansion has slgnlflcantlY altered the natural 
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envi ronment and the processes operat i n g  on I t .  
Spec I f i c a l  l y ,  i n  rn;iny F l o r i d a  conmuni t i es Increased 
bu l I d i n g  cons truction and paving have reduced the area 
aval  f a b l e  for wa t e r  lnfl l t rat lon.  Th i s  has resulted 
i n  additional  runoff, Increased eros i o n  and water 
p o l  l u t  I o n ,  as we l I as a greater frequency of flooding 
than wou l d  occur under rrore natural cond i t ions.  As a 
resu l t  of the urgent nature of these and other  
prob lems state and local governments are  frequently 
cal led  upon to make decisions on the bas i s  of data 
that ire lncomp l e t e  and some t imes apparently  
c o n f l i c t i n g .  For t h i s  and other reasons, a broad 
underst1nding of an area ' s  geology i s  e s s en t i a l  t o  the 
formu la t i o n  of effective  land use p l a n n i n g  oo l l c l e s .  
To meet these needs, the Bureau ' s  continuing 
core-dr l l  l i ng program has  enabled Bureau geologists  to 
provide  rrore comp l e t e  geologic Informa t i on to var ious  
c i ty and county planning departments. Such 
i n forma t i o n  I s  essen t i a l  I n  the development of p lans  
t o  minimize adverse impacts on the env i r onment, wh i l e  
permi t t i ng growth. 

Of Increasing concern to the general p u b l i c  I s  
t h e  occurrence of s inkholes,  which I n  recent years 
have eme rged as a s lgnl  f l  cant p r o b l em, caus I ng 
considerable  damage and economic l o s s .  S i nkholes are 
especi a l ly pr evalent In F l o r i d a  because of abundant 
r a i n fa l l  and a t e r r a i n  under l a i n  by thick  sequences of 
I Imes tone. To address this  concern, the Geologic  
I nv e s t i ga t i ons Section  has devoted Increased effort 
toward identifying probable areas of s inkhole  
devel opment as wel I as providing techn i c a l  exp e r t i se 
t o  state and local governments on exi s t ing s i nkho l e s .  

Anot her Important role o f  the Geo logic  
Investigations  Section  i n v o l v e s  locating  1and 
i dentifying areas of economi c a l ly valuable  mineral  
dep o s i ts .  Th is function I s  wide-ranging and includes 
gathering and interpreting data from g e o l o g i c a l  f l e i d  
reconnaissa nce and exami nation of cores and wel I 
cutt ings.  

To sumnar l z e ,  the  Bureau ' s  ro l e  I n  the areas of 
land use  planning,  studies  of s i nkhole  devel opment and 
loca t i on of potent i a l  mineral depo s i t s  represents a 
v a l u a b l e  cont r i but ion to F l o r i da ' s  present and future 
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econom i c  well-being. 
however , dependent on 
bas le geolog i c  data. 

T h i s  ever-evolving role Is, 
the cont i nued acqui s i t i on of 

Pub I i  cat Ions 

\\ S i nce the Flor Ida Geolo g i cal Survey was formed i n  
1 9 07, a pri mary goal has been the publ i cat i o n  o f  the 
resu l t s  of its geolog i c  i nvestigations, Numbering 
more than 4 00, these publi cat i ons conta i n  i nforma t i o n  
and data gathered and compiled by Bureau staff and 
others and are pub l i s hed In the form of Bul l et i ns ,  
Reports of Investi gat ions,  Informat i o n  Cl r,ulars, 
Special Publi cati ons, and a Map Seri es. To date these 
various publi cati ons i nclude specif i c  detai led 
geol og i c  studies of 12 counti es, hydr ogeo l og i c  water 
resource stud i es of 35 counties, as wel I as reg i o nal 
and county m i ne ral reso urce studies ( F i gure 8 ) .  

Designed to address varying needs, these 
publ i catio ns are used by both the publ i c  and private 
sectors. For examp l e, county geolog i c  bullet ins ar e  

u�ed by var i o us county agencies as g u i des I n  
develop i ng long range plans related to zon i ng and 
protecti on o f  areas of natural recharge to underground 
aqui fers. Other reports on general strat i gr aphy and 
paleontology are used by i ndustry as an aid i n  
l o cating m i neral resources, as well as by the 
s c i en t i f i c c ommu n I t y I n the study of F I o r I d a I s ge o I o g y 
and natural resources. 

A very popular group o f publi cations, the 
B ureau's Sp ec ial  Publi cations series is i ntended for 
the  gener al publ i c  as a source of i nfo rmation on 
speci fic subj ects. Much requested, these 
p u bl i cations, such as Special P ub l i cation No. 8, 
•Gulde to Ro cks and Mi nerals o f  Florida,• are 
freque"tly used as refer ence mater i al by schoo ls, 
clubs, and i nterested i nd i v i duals. 

A publication w i th a d i f ferent format, the 
extens Ive Map Seri es, dep i cts  various aspe cts of 
geohydrology, phy s i o g raphy, and mineral resources. 
Included l n  th i s  group Is the r ecently comp leted 
Env i r onment a l  Geology Series which describes the 
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near-surface geology and other env i r onme ntal 
character i s t i cs of areas throuiihout the state I n  a 
manner des i gned to be understood and useful to the 
general pub l i c ,  as we l l  as the s c i e n t i f i c  conmunlty.  

' These p u bl l ca t lons are di s t r i buted to schoo l s  and 
I l � r a r l e s  throughout the United States and several 
for'e l gn countr i e s .  A l i s ting of a l l  the Bureau of 
Geo l

1
ogy 1 s pub l i c at i o n s ,  with  Instructions  for 

ordering,  I s  aval I a b l e  on reque s t .  

01 L AND GAS SECT l()lj 

Left to r-i,ght David  Curry, Gwe n Manning and Charles Toot l e .  
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0 1 1  and Gas Sect i o n  

I n  1945, the l e g i s lature mandated the regulat ion  
of o l l  and gas dr i l l i n g  and producing operations I n  
F l o r i da ,  The respons i bi l i ty for enforcing these 
regu lat ions was p laced  with the Bureau of Geology. 
Th i s  l a  ... , which was rev i s e d  i n  1981, requ i re s  that the 
Bureau,  through i t s  Oi I and Gas Sect i o n ,  make 
systema t i c  inspections  of o i l  dr i l l i ng r i g s ,  
production  and s e r v i ce wel I s ,  and other product i on 
f ac i l i t i e s .  The Bureau's f i e l d  office personne l ,  
l ocated I n  Ft. Myers, i n  Lee County, and Jay,  i n  Santa 
Rosa County, conduct pred r l l l i ng s i te inspect i ons 
p r i o r  to permi t t i ng and moni tor a l  I dr i l l ing,  
cemen t i ng and p lugging  operat i on s .  In  addit ion,  they 
mon i t or a l l  testing,  ccmp l e t i o n  and production 
operations  and conduct f i n a l  s i t e  r e s t o r a t i o n  
i n s p e c t i o n s  at t h e  conclusion of dr i l l i ng .  'These 
i ns p e c t i o n s  are made i n  order to evaluate and effect 
necessary changes to mi t i gate pos s i b l e  damage to the 
e n v i r onment as a resu l t  of the ope rations.  

I n  add i t i o n  to these respon s i b i l i t i e s ,  the Oi l 
and Gas Sect i o n  ma i n t a i ns permanent o l  I and gas 
r e c o r d s  and samp l e s .  These core samples  and wel I 
l o g s ,  llhlch are  exami n e d  by geo l o g i s t s  from a l l  over 
the Un i t e d  S t a t e s ,  are a s i g n i f i c ant a i d  In tho search 
for oi I and gas in Flor  Ida.  

F i g u r e  7 i I lustrates  the estimated d e c l i n e  of 
F l o r i da ' s  known oi l and gas reserves. Th i s  de c l i ne 
p o i n t s  out the Importance of the 0 1 1  and Gas Sect i o n  
a s  a depos i t ory for e x i s t i n g  geologic  data. The 
ev a l ua t i o n of such data I s  bas i c  to the exploration 
for  and l o c a t i o n  of add i t i onal  o i l  f i e l d s ,  

Reclama t i on Regu l a t ion  Sect ion  

Increased pub I le  awareness and concern for 
p r e s e r v i ng F l o r i da ' s  envi ronment resulted I n  t h e  
passage of a tax b i  1 1  by the  1971 l e g l  s lature wh ich  
encouraged, through fi scal  I n c e n t i v e s ,  the rec lamat ion 
of ce r t a i n  mined lands. Th i s  law has been 
s t re ngthened by l e g i s l a t ion  over the years so that 
today al I lands wh lch arc subj e e l  to the tax arc 
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RECL.AMATl(),I REGULAT ION SECTl().J 
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F i rst  row Zeft to Pight Randy Musgrove, Ambe r 
M c h a  f fey , J oan Rag I and, Jacque I i  ne L I  oyd. Se c ond 
row 'left to Y'ight Sus i e  Coleman, Lee Edmi ston, Zoe 
Ku lakowsk I ,  Lee Sherwood, Greg Daugherty, Jack 
Mer r I am. Th I r  d row Left /;O r>ight Ross McWi I I i ams , 
BI i  I Yon, and Bruce Greenwood. 

subject to mandatory reclamat i o n  and restoration. In 
1978, another law Incorpora t i n g  fi scal incenti ve-based 
provisions was enacted to provide for the reclamation 
o f  non-mandatory phosp hate lands, wh i ch total more 
than 1 49,000 acres. 

The Rec I ama t i  on Regulat i on Sect I o n i s  charged 
w i t h  the responsib i l i ty of overse e i n g  and mo n i tor i ng 
approved reclamation and resto ration programs. The 
pr i mary goal i s  to ensure that lands disturbed by 
surface mi n i ng will be re cla i med and restored, The 
Bureau's responslbl llty also Includes the development 
and enforcement of rules and regulations pertai ning to 
the re clamation and restoration of lands mined for 
solid minerals wh i c h  are subject to the severance tax 
( primarily phosphate, heavy m i nerals, clays).  
Con sider at i ons Inc lude the physi cal and chem i cal 
qual ity  of surface bodi es of water, vegeta t i on, so i l  
stab i l i zat i on ,  elim i nat i on of health and safety 
hazards, and the time schedule for complet i on of the 
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Phosphate 

Stone•• 

S&nd/Grau1•• 

Chy 

Heavy Minerals 

Pc.at•• 

TOTAL 
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TABLE 4 - ESTIMATED ACRES OISTVR8ED BY MINIIG 

( Based on 
Stau Dua 
Ae,e110 
Thru t 981 

187,000 

31,SOO• 

,1,100• 

2,450 

8,750 

1 ,  oso• 

241,850 

(Bucd on 
Suu Data) 
A,res Mined 
Annually 

7,000 

soo 

300 

100 

400 

so 

8,350 

•(81sed on State 01t1 Acreage through 1978 plus annual estimates for period 
1979-81 l. 

•• Not ,u,Ject to mandatory rec:lanat lon. 

Source: OHR and U. s. Department of AJrlc:ulture, Solt Conscr•atlon Scrwlec, rh, Status or Land, Disturbed by Surrac:e Mlnlns In the United States. 

v a r  l o u s  phases of the program. Conceptual and 
detal  led  r e c l amation and restoration plans must be 
submitted to the Bureau's  Reclamation Regu l a t ion 
Sect i on for rev I ew and must be approved by the 
Executive Board of the Department of Natural Resources 
(made up of the Governor and Cab i ne t )  pr ior  to 
d i s tu r b i ng an area. The rec lama t i o n  and restoration 
e f f o r t s ,  based on the approved p lans,  are monitored by 
s taff  geo l o g i s t s  at regular i n t e r v a l s  u n t i l  
comp l e t i on .  

Phosphate and heavy minera l s  are  the primary 
s o i  i d  mine r a l s  affected by this  program. As Tab l e  4 
shows, phosphate is  the major mineral  conmo d i ty 
s u b j e c t  to mandatory reclama t i on and restorat ion with 
approx imat e l y  165,000 acres of land having been mined 
o r  di s tu r b e d  p r i o r  to 1978 and 5,000 acres being mlned 
annu a l ly. Al though only 28 percent of this  d i s turbed 
l a n d  acreage has been reclaimed, approximat e l y  149,000 
a c r e s  are not subject to mandatory reclamation and 
r e s torat i o n .  40 
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A 10  percent severance tax I s  Imposed on s o l i d  
minerals mined and exported by the phosphate and heavy 
mineral  Indus t r i e s .  A S  percent tax I s  Imposed on a l  I 
other mineral  Indus t r i e s .  Th i s  severence tax 
generated rrore than $77 mi l I Ion for the f i sca l  year 
1981-82 (Flor ida  Department of Revenue, 1982),  with 75 
percent going Into the General Revenue Fund, 20 
percent going Into  the Non-Mandatory and Mandatory 
Trust Funds, and S percent go ing Into the Phosphate 
Research Trust Fund, 

OFFICE cr' RECLJMATION RESEAROi 

Left to r>ight B i l  I Yon and Monnie Beach 

Office of Reclamat ion  Research 

A r e l a t e d  rec lamation function of the Bureau 
Involves s tud ies  of present reclamation techniques as 
wel I as new and proposed rec lamation procedures. 
These inves t i gations are conducted by the Bureau 's  
Office of Reclam.:.tlon Research and provide Important 
data u l t imately u sed  i n  the formu l a t ion of 
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re conmcndations  by the Reclama t i on Regu l � t l on Section.  
I n  addi t i on ,  t h i s  research group offers as s i stance i n 

the form of informa t i on and reconmendatlons  to the 
regulated compa n i e s .  Such advisory  a s s i stance i s  
d i rected prlmari  l y  toward eva luat i n g  the impact of 
proposed mi n i ng and r e c l amation on the envi ronment. 

Other ob j e ct i ves of the Office I n c l u d e  promo t ion 
of reclamation research aimed at enhancing and 
acce l e r a t i ng the process of reclamation,  and 
d e t e r m i n i n g  what can be real i s t i c a l l y  accomp l i s hed by 
rec lamat ion of lands  d i s turbed by surface mining.  
Future program, I n c l ude the u t l  I l z a t l on of computers 
to as s i i t  i n  the retr i eval and ana l y s i s  of r e c l ama t ion  
d a t a .  

SERVICES TO GOVERI-MENTAL ,AGENC IES, 
INDUSTRY PND lHE PUBLIC 

Coope r a t i ve Studies 

Since 1907 t h e  F l o r i d a  G e o l o g i c a l  Survey has 
consi s t e n t l y  pursued a po l i cy of coope r a t i o n  with  
var lous <tate  and federal agencies such as the 
National  Geo l o g l c a l  Survey (now the Un i t e d  S t a t e s  
G e o l o g i c a l  Survey), t h e  F l o r ida Department of 
Ag r i c u l t ure,  and other  state g e o l o g i c a l  surveys. 
Today, the scope of coop e r a t i v e  programs has expanded 
i n  terms of both mag n i tude and app l l cab i l i ty and 
i n v o l ves many other s t a t e ,  local and federal  agen c i e s .  

For examp l e ,  a study w i t'h the U.S, Bureau of 
Mi nes was recently comp leted wh i ch inves t igated the 
phosphate-bea r i n g  sediments of the Hawthorn Format i on 
I n  peni ns u l a r  Flor i da .  Th i ,  study not on l y  enhanced 
our unde rstanding of t h i s  comp lex forma t i on, but may 
serve  as a catalyst  for further exp l o r a t ion and 
eventual mining  of the forma t i o n ' s  associ ated 
phosphate. I n  the area of wa ter  resources,  the Bure�� 
provides  extensive geological  data to Individual  Water 
Management D i s t r i c t s  concerning the  geo l og i c a l  
parameters of F l o r i d a ' s  aquifers (wate r-bea r i n g  
sedimentary rock s ) .  Th is informat ion is  essent i a l  to 
an evaluation and  understanding of F l o r i da ' s  wa t e r  
rcsour,cs,  espec i a l l y i n such c r i t i c.ti areas of 
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con,c;ern a s  s a ltwater Intrusion and groundwater 
contamination. Recently, the Bu r e au of Geology 
provided as sista nce to rrunlclpalltles In central 
Florida In eval1.1a tlng proba bl 1 1  ty and extent of 
sinkhole development in the area. Upon request, 
Information I s  provided to the general publi c 
regarding the potential for mineral resource 
development on private lands. 

These cooper ative programs are of continu i ng 
s cientific and economic value to the state. As a 
result, the Bureau's role in sha ring both data  and 
expertise provides benefits to the pu bli c as well as 
t o  the scient ific comnunlty. 

Educational Servi ces 

Since 1908, when the first Annu a l  Rep ort was 
publlshed by the Florlda Geological Survey, 
continuing emph asis has been pla ced on the Importance 
of disseminating Information ?n Florida geology to the 
general pub I l e ,  other government agencl es and the 
s cientific comnunl ty. For this reas on, members of the 
Bureau frequently give talks and slide presentations 
to various groups Including schools, civ i c  
organizations, and scientific gatherings. These talks 
s erve to Increase publl c awareness, understanding, and 
appreciation of Florida's valuable natural resources 
and the geologlc processes operating on the 
environment, 

The Bureau's numerous publlca tlons are 
dis tributed worldwlde to public and university 
libraries, Publica tions are continua l l y  being 

\ 

generated by the s t a f f  and vary In scope from highly 
technical bullet Ins to genera l i zed special 
publica tions and leaflets, lnprlnt publications can 
be ordered for a smal I postage and hand I Ing fee. 
Out-of-print publications are on file In the Bureau ' s  
library and are ava ilable through Interlibrary Loan to 
public, a cademic, or company llbrarles. 

Containing approxima tely 1 , 00 0  volumes 
the Bureau's library has experienced growth 
size and  scope over the ye ars. Today, the 
conta ins more than 24, 00 0  volumes and 
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lnmedlate access to basic research materials including 
books, state and federal documents, map , ,  and 
perl odlcals , These publications deal with a variety 
o f  geologic subjects,  Including general geology, 
mining and mineral resources, petroleum engineering 

.,a nd production, cllmatological data, and water 
�esources. In addition to the material available at 
the Bureau, the library participates in a nationwide 
interlibrary loan network through which Bureau staff 
have access to other library col iect Ions. 

In addition to these educational services, the 
Bureau offers geology graduate students part-t lrm, 
employment, This work provides students with valuable 
experience I n  data gathering and i t s  Interpretation, 
w hile providing Important assistance to Bureau 
geologi sts in their geologic inves t i gations. 

TEOiNICAL SUPPORT 

First row Left to 
Dorothy Jans on, 
Second row  Left 

right J im J on e s ,  Mary Ann Cleveland, 
Paul ine Hurst, Albert Phillip s,  
to l"ight Steve Spencer, Richard 

Howard, Ed Lane, and J ustin Hodges. 

L()(l(ltl(; AHEAD 

The pressures of population growth and 
lni;rcas l ngly a ccomp1ny i ng urban development w i l l  
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Involve Florida I n  facing Important publi c policy 
I s s ues of technical and scient i f i c  content. Examples 
of these Issues I n clude the problems of sinkholes, 
haza rdous waste dis posal, and recla mat i on of mined 
lands, areas of concern which req u i re a balance 

\between the need for development and growth and the 
necessity of ensuri ng a high quality envi ronment for 
all of Flori da's ci t i zens. A diversity of Interests, 
which Include the public,  industrial ar1d agricultural 
s ectors, are competing for Florida's subs tantial yet 
limi ted natural resources. I t  i s  therefore Imperative 
that st a t e  and local governments have sufficient 
geol ogic data t o  formulate respons,lble policies 
concerning the a l  location of these resources. 
Accordingly, the role of the Bureau In' the future is 
expected to acquire added s i gni ficance In provi ding 
much of thl  s es sent lal lnformat I on. 

One of the major Issues facing Florida I s  the 
wise management of Its fresh water res.ources. Basic 
to this process Is a knowledge of such geologi c  
parameters as the depths, dis tribution, permeab i li ties 
, n d  porosit ies a,;soclated with the rocks comp r i s ing 
Florida's aquifers. Such special lzed geolog i c  
Information I s  vital to the formulation of effective 
poli cies concerning  this major source of the state's 
f resh  water supply. 

An addi tional area of concern Is t h e  need for the 
I oca t I on of s u  i tab I e s I tes for hazardous waste 
d i s posal. Disposal me t hods Include both deep well 
Injec t i on for liquid wastes and bull' i a l  of solid 
wastes. An extens i ve knowledge of the subsurface 
geology of the stale I s  requ l  red i n  order to proj ect 
poss i b l e  a dverse effects associ ated with waste 
disposal. Such a knowledge requires the continual 
a cquis it ion  and a s sessment of geologic data by the 
Bureau. 

The Flor Ida Resource and Manag,ement Act was 
enacted by the 1974 s t a t e  leg i s l a ture to establish and 
maintain a comprehensive solid wa s t e  management and 
resource recovery program. This• act recognized the 
v a s t  quantity and va riety of solid wastes being 
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11enerited throughout the state by an ever-expandlns 
popu latlon. 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 is ext remely difficult and time 
consuming t o  return 1 t to Its former pur I ty. I n  order 

·.t o  implement an e f fect Ive sol Id waste program, a 
comprehensive understanding of the state's geology is ' 
essentlal. This underscores t h e  Bureau's present and 
cont inuing role in providing ass I stance in the form of 
basic geological information and its interpret ation to 
appropr I ate  government agenc I es, information which 
w i  1 1  enable these agencies t o  make sound and 
re sponsible decisions, 

Another highly visible problem is that of 
sinkholes which pose a hazard t o  life and propert y .  
In order to· ald l n  effective planning for construction 
and urban development in potentlal sinkhole areas, a 
thorough knowledge and evaluation of the local geology 
Is requl red, 

In this day of dimi'nis hlng mineral reserves, it 
is of increasing importance to develop a knowledge of 
the stile's  mineral resources. Because of the  rapid 
encroachment of Florida I s land surface by 
subdivisions, industry and recreation, unmined 
resource reserves need to be considered. Likewise, a 
knowledge of the mineral resources underlying 
state-owned lands is essential in determining fai r 
market value, assuring the state an equitable return 
on the sale or l ease of these lands. To aid in this, 
an inventory which i ncludes the identification and 
ovaluat ion of state mineral reserves is expected to be 
an important objective of the Bureau in the comlns 
years. 

To he Ip meet these and other needs, Bureau 

geologi sts must have access to the latest geologic 
studies and data. This access to current geologlcal 
studies is significantly enhanced through the u s e  of 
computers. As a result , one project ed area of 
expansion is the computerization of the Bureau's 
I ibrary services, includi ng on-Ii ne data base 
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searching, computerized e,rd cataloaue access and 
document retrieva l. One response In deali n g  wl tfl an 
ever-expanding data base is a con t i nu i n g program of 
placi ng II tho logic descriptions In computer storage. 
This program has s i gnificant potential for future 
expansion as a tool for perm i tt i n g  the sti ff  to 
generate computer models of cross-sections, ge o l og i c  
umlt thickness maps, and structure maps based o n  this 
sto red information.  

In summary, the Bureau In i ts 75 year history has 
contributed in great measure to Florida's economic 
we l l  b e i n g  and e nv i r onmental  i n t e g r i t y .  This 

contribution, assessed i n  terms of provid i ng geologic 
data and expert advice to state and local governments, 
water management districts, and regulatory agencies, 
cannot be overestimated. Its impact today as we 1 1  as 
In the future should be s i gnif i cant i n  preserving the 
e n v i ronment and aid i ng in an en l i ghtened utilization 
of Florida's natural resources. 
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Steel derrick of the O il  
F lorida. " South Lake Wei 1 11 

#2 about 14 ml  J es  south o f  
Spudded i n  February 26, 1935, 

Development company of 
on Flori da State H i g hway 
Groveland, Lake County. 
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T h i s  large s inkhole,  which developed May 8 - 9  I n  Winter 
Park, F l o r i d a ,  measures about l l SxlOOm, I n  t h i s  
photo,  taken May 1 3 ,  the wa ter level  was about 13m 
b e l ow the land surface. (Photo by Rich Oeuer I i  ng,)  

DEPARTMENT OF NATURAL RESOURCES 
BUREAU OF GEOLOGY 

This public document was promulgated at a total cost of 

$88.65 or a per copy cost of S0.18 for the purpose of 

disseminating geologic data. 
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