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A g r a v i t y  s t u d y  has been completed in northwes~ penin-  

sular F l o r i d a .  The investigarion covered an area o f  5700 

2 kn which extends  northwest t o  Levy County to T a y l o r  County. 

Two-hundred 2nd sixteen gravity stations were established 

and c o r r e l a t e d  w i t h  t h e  International Gravity S t a n d a r d i z a -  

tion N e t .  S t a n d a r d  c o r r e c t i o n s  were a p p l i e d  to reduce  t h e  

r a w  g r a v i t y  data to Bouguer anomaly values.  The Synzgraph ic  

M a p ~ i n g  Sysgen (SITAP) was used to g e n e r a t e  a Bouguer ano- 

maly map w i t h  a c o n t o u r  interval o f  one milligal. 

Using t r e n d  s u r f a c e  analyses, an a t t e m p t  was made to 

s e p a r a t e  r e g i o n a l  and r e s i d u a l  g r a v i t y  components f r o m  the 

data s e t .  A simple regional t r end  was not found to e x i s t  

on t h e  s c a l e  of the s tudy  area, Profiles were  drasm perpen-  

d i c u l a r  to contours in a reas  w i t h  h i g h  gravity g r a d i e n t s .  

G e o l o g i c  cross-sectiors based on available w e l l  d a t a ,  neu- 

t r o n  density l a g s  a n d  c o r e  sam3les were p r e p a r t d  for each 

p r o f i l e .  The gravity effect for each cross-sectior. was 

c r l c u l a t e d  u s i n g  t h e  method of polygons. Baserent o f f s e t s  

w e r e  a d j u s t e d  u n t i l  c l o s e  agreenent was achieved be;rCeer cal- 

c u l a t e d  and observed gravity p r o f i l e s .  

T" .ne resulting g e o l o g i c  s e c t i c r . ~  show t h a t  rhicbnesses 

of t h e  P a l e o z o i c  Erzthe~ have a mi~imum r a n g e  of 3 . 5  to 2 , 5  
. . . 
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f k Normal ~ a u ?  ting probably produced the corresponding 

. a 

zr;lLnu;n basement o f f s e t  o f  2.0 km. Zones of high g r a v i t y  

g r z C i e n t  a r e  strongly l i n e a r ,  sugges r i v e  05 s d c r o p  f a u l t  

r r a c e s  . The more proxinent  zones t r e n d  n o r t h e s s  t and 

2 z r a l l e l  :he proposed t r end  o f  m a j o r  n o m l  faclfs in t h e  

Sourhwes; Georgia EnSeyment. Basalt  flows or diabase dikes 

h ~ v e  Seen pene t r a t ed  in w e l l s  d r i l l e d  i n  eestern T e y i o r  

Comty .  The p r o x i m i r y  o f  rhese f l ows  and/or d i k e s  :o the 

s-iudy area conforns with a hypothetical zone of rifting in 

ezrly Mesozoic time. 

Two long, l i n e a r  j z s i n s  are inferred f rom rhe greviry 

dz:a. One t r e n d s  no r t5ea s t  f r o m  soufhern Taylor County  cs  

Y a z i l ~ o n  County and the  other mends  n o r t h e a s t  from ~ ~ ~ i h e r n  

D i x i e  County to Baker County .  These b a s i n s  a n d  t h e  Scuzh- 

west Georg ia  E n b a p e n t  may have d e v e l o ~ e d  iil response  r o  t h e  

s z x e  r e g i o n a l  s t r e s s  f i e l d  in e a r l y  MesazoLc t i m e .  

R e s u l t s  of the gravime t r i c  invesiiga~ion, i n  cornbina- 

:ion w i t h  o t h e r  g e o l o g i c  infornation, suggest ihar  basenent  

o f f s e r s  p r o d u c e d  by normal faulting are i he  sources  of 

o5szzved regional grarity and zagnez ic  a n o z i l i e s .  A s e r i e s  

a f  ~araliel f z u l t - b l o c k  basins 2nd v p l i f t s  a r e  ?rc30s5d 2 s  

-i _-.- a d o x i n z n c  bzsezent struct~res. 

Abs t r z c t  z p ? r o v e d :  



' C T I O N  

h anderstanding of t h e  g e o l o g i c  history o f  F l o r i d a  is 

c r u c i a l  to t h e  application of p l a t e  tectonics t h e o r y  izo t h e  

region which i nc ludes  the  Gulf o f  Mexico, F l o r i d a  and t3e 

Bahama Platform. K o r t h e r n  F l o r i d a ,  considered to be  m d e r -  

l z i n  by  conticental c r u s t ,  is of central importance since 

it p r o b a b l y  is b o r d e r e d  on three s i d e s  b y  oceenic  c r u s t .  

Cores  taken from w i d e l y  scattered drillholes s5ow that 

nos t of t h e  n o r t h e r n  peninsular  F l o r i d a  i s  p r o b ~ b  ly under -  

lain by P a l e o z o i c  rocks .  The r e l a t i o n  of these r o c k s  to 

Paleozoic strata in west Afr ica  has been suggested by, 

among o t h e r s ,  Gra s ty  and Wilson (1967) and Cramer  (1971) . 
?ifring of Pangaez and c r e a r i o n  of t h e  Ac laz t i c  Ocean and 

the Gulf of Mexico must have p r o f o u n d l y  a f f e c t e d  t h e  s t l -uc-  

cure  of these r o c k s ,  Unfortunarely, P a l e o z o i c  r ocks  do n o t  

o u t c r o p  a n y h e r e  in F l o r i d a .  Gradual  s u b s i d e n c e  of the 

Florida Platform and deposition of t k e  Z ~ n i  and Te jz s  Se- 

quences prevent  d i r e c t  mapping of Fzleozoic sErucrEres, 

There fo re ,  geo~hysical m e t h o d s  provFde  t h e  on l y  z e a n s  of 

e x m i n i n g  l a r g e - s c a l e  structures in t h e  P a l e o z o F c  Erarhem 

and the u n d e r l y i n g  basement, 

The g o a l  o f  t h i s  study is to i d e n t i f y  t h e  s o u Y c e s  o f  

r e g i o n a l  g ~ a v i r y  and m z g n e t l c  aricma2ies in n o r t h ~ ~ e s t  ?enin- 

- 3 ,  

s u i a r  Flor ic ' , a  (FFgt l res  1 a r d  2 ) .  T?e p r o j e c t  r?.c~l-;ces h e  



F i g u r e  1. R e g i o n a l  Bouguer anomaly map of nor thb-ESC 
3eninsula~ F l o r i d a  w i t h  4 nilllgal c o n t o u ~  
%nterval. S t u d y  area o u t l i n e d  ( f r o m  Oglesbp,  
3211 and  C h s k i ,  1973). 



- .  
r l c - t - e  cL- 2. Reg iona l  r?.e~netic z.:s;;l of t h 2  F l o r T d a  penixiula 

(fro= King, 1359). 



preparation of a Bouguer anomaly map 2nd polynomit i l  t r end  

surface analyses o f  regional t r e n d s .  Gravity p r o f i l e s  for 

assumed g e o l o g i c  cross-sections a r e  f i t t e d  to observed 

g r a v i t y  p r o f i l e s  us ing  t h e  method o f  polygons  (Talwani, 

and o t h e r s ,  1959 )  in o r d e r  to determine which p o s s i b l e  

structures conform to observed Bouguer anocalies. 

Description of S t u d y  Are2  

G r a v i t y  s t a t i o n s  w e r e  e s t a b l i s h e d  wiehin a r ec t angu la r  

area of 5700 km2 which extends northwest from Levy County 

to T a y l o r  Ccuntp, F l o r i d a  (Figure 31, 

The s tudy  are2 is a c o a s t a l  r eg ion  of low r e l i e f  and 

s u b - t r o p i c a l  climate. h'early all of the land surface is l e s s  

than 30 rn above sea l e v e l  and most is l e s s  than 15 n, N o r e  

than 50% of the t e r r a i n  cons i s t s  of densely v e g e t a t e d  swamps 

and hammocks, t h e  l a r g e s t  of which are Xallory 2nd Warrior 

Swamps and San P e d r o  Bay, 

Major  watercourses i n c l u d e  rhe Swannee ,  Santa Fe and 

Steinhatchee Rivers. Sr idges  cross the Suhlannee River  o n l y  

a l o n g  m a j o r  highways, making it a s e r i o u s  b a r r i e r  to ground- 

based surveys, 

Regiona l  Geology  

Stratigraphy 

O u t c r o p p i n g s  in t h e  s tudy  a r e a  include some of  the 

a l d e s t  r o c k s  exyosed in F l o r i d a ,  S-~r face  and near-s~rface 

rocks  a r e  iinestcnes and d a l o s r o ~ e s  of t h e  Alacbua,  C r y s t a l  

R ive r ,  Williston and I n g l i s  For~ations and t he  Avnn Pazk 





Limes tone .  

Thorough d e s c r i p t i o n s  o f  t he  Cretaceous S y s t e m  i_n 

F l o r i d a  are given  by A p p l i n  and A p p l i n  (1965 and 1 9 6 7 ) ,  

Rocks of rhe Gulfian Group (Upper C re~aceous )  have a r e l a -  

tively uniform thickness u n d e r l y i n g  the s t u d y  area. In 

nor the rn  Florida rhese rocks i nc lude  l i g h t - c o l o r e d  chz lky  

limes tones and dolostones, medium- to fine-grzined calca- 

reous sandstones and d a r k  Co gray s h a l e s .  N o s +  o f  t hese  rocks  

have a shallow-water marine o r i g i n ,  The Comanchean Grou? 

(MFddle Creraceous) rocks  inc lude  v a r i - c o l o r e d  sha l e s  and 

f i ne -  t o  coarse-grained sands  tones  and comprise a. margi~al 

c l a s t i c  f a c i e s .  Rocks of this group  a r e  absent Qver much of 

n o r t h e a s t  F l o r i d a  and s o u t h e a s t  Georgia. 

A remarkably u n i f o r m  unronformi~y u n d e r l i e s  t he  Cre ta -  

ceous Group in n o r t h e r n  and centsral F l o r i d a  (Applin,  1951). 

Barnetr ( 1 9 7 5 )  desc r ibes  it as the sub-Zuni erosional s u r -  

f a c e .  This surface  consists of a w i d e  range of rock t y p e s  

which range  in age from PrecamSrian ( 1 )  to M i d d l e  Jurassic, 

Sub-Zuni rocks  penetrated by w e l l s  in the  s tudy  area  a r e  

sands tones  and shales  o f  p robab le  O r d o v i c i a n  to Devcnlan 

age  ( C a r r o l l ,  1953) .  

Wells in eastern Taylor  County encountered b a s a l t  or 

d i a b a s e  o v e r l a i n  by c l z s r i c  r o c k s .  B a r n e t t  (1975)  p r o p o s e s  

t h a t  2 graben underlies easrern Taylor County a n d  h e  C O T -  

r e l z t e s  i t s  s e d i m e n t s  x.;itkL the Eagle Fills Fornation. 

Barr?er,t, tn zgreeinent w i ~ h  p r e v i o u s  i n t ~ e s t i g a r o r s  CPlp711n 

azd  Applin, 1 9 6 5 ) ,  considers t h e s e  and  similar deposits Fn 



the Southwest  Georgia Enbaymerit t o  be a continuation of 

the Xe:uark Group of t h e  Arlazric c o ~ s t a l  r e g i o n .  

Structure 

Peninsular  a rch .  The s ~ b - Z u n i  r o c k s  comprise t h e  Peninsular 

arch ,  t h e  larges; known s t r u c t u r a l  f e a t u r e  u n d e r l y i n g  t h e  

F l o r i d a  peninsula (F igure  6). I t s  main axis is o v e r  400 km 

long 2nd rrends S 3 5 " E  frorn sou thern  Georgia to t h e  vicinity 

of Lake Okeechobee, Barnett (1975) describes Che arch as 

E Precambrian ( ? )  block  of c o n t i n e n t a l  c r u s t  which was 

covered by P a l e o z o i c  sediments and l a t e r  deformed b y  early 

Mesozoic u p l i f t .  Extensive erosion planed these rocks and 

p r o v i d e d  a relatively smooth platform f o r  the subsequenf 

d e p o s i t i o n  of Cretaceous and Cenozoic sediments. 

Ocala u p l i f t .  Since the mid-1950's petroleum geologists have 

used t he  term "Ocala u p l i f t "  to i n c l u d e  the Peninsular  arch.  

1 is emphasized here  that t he  structures a r e  independent 

of each o t h e r .  Vernon (1951) gives a d e f i n i t i v e  d e s c r i p t i o n  

of t h e  Ocala u p l i f t .  Tnis term refers to structural f ea tu r e s  

in Tertiary units of c e n t r a l  and nor thern  F l o r i d a .  %ie domi- 

nant structure i s  a flexure 370 km l o n g  which t r e n d s  no r th -  

west t h r o u g h  Levy and C i t r u s  Counties. S t r u c t u r e s  o f  ?he 

u p l i f t  a r e  m a i n l y  confined t o  t5e shallow T e r t i a r y  rocks. 

Basement 

G e o l o g i s t s  in F l o r i d a  commonly refer to rhe sub-Zmi  

r acks  as representing "basement". The t e r m  basement in t h i s  

report is defined as massive netamorphic and/or  igneous rocks  



F i g ~ r e  4 .  Structure con tou r  maF; o f  sub-Zuni  unconforrity 
in F l o r i d a  and s o u t h e r n  G e o r g i a  (from Barnert, 
1 9 7 5 ) .  



at t h e  base  of the sedimentary section. Wells in northwest 

p e n i n s u l a r  Florida have not been d r i l l e d  d e e p  enough Lo 

encounter basement as def ined  h e r e .  The deepest  rocks pene- 

t r a t e d  c o n s i s t  o f  P a l e o z o i c  sandstones and shales which 

c o m p r i s e  much of the westward-dipping flank o f  the Peninsular  

arch . 
Milton ( 1 9  7 2 )  tabulared  radiometric ages for v o l  c en i c  

r o c k s  obra ined  from d r i l l h o l e s  in F l o r i d a  and  G e o r g i a .  At  

l e a s t  two  d i f f e r e n t  p e r i o d s  of v o l c a n i c  activity can b e  

i d e n t i f i e d ,  Diabases ,  b a s a l t s  and rhyolites of blesozoic age 

are found  from n o r t h e r n  F l o r i d a  southward to Lake Okeec3oSee. 

These igneous  r o c k s  a r e  a p p a r e n t l y  a seuthvard continuation 

of r o c k s  penetrated in the  coas t a l  plain of G e o r g i a  (Kiltan 

and Hurst, 1 9 6 5 ) .  

An o l d e r  g roup  o f  igneous  r o c k s  is l o c a t e d  bemeen Glades 

and F l a g l e r  Coun~ies , Milton (1972) descr-ibes these h i g h l y  

I I a l t e r e d  rocks  a s  granites", " d i o r i t e " ,  "Afaskites", and 

"netabasalts", d a t e d  from 226 + - 6 map. t o  480 + - 100 m.y. 

Barnet t  (1975) p r o p o s e s  a Precambrian (-?) age for rhycli: . ' ,~ 

t u f f s  p e n e t r a t e d  in Marion Com?y, He s t a t e s  t h a t  t h e s e  

tuffs Ere overlain by 100 rn o f  O r d o v i c i z n  s a n d s t m e  arid ?ha: 

rhyolitic ruffs anderlying F l a g i e r ,  Putnam and  VcLusia Coyn- 

Lties a re  of similar PrecambrTan ( ? )  age, 

Banks (1976) r e f e r s  to this o l d e r  g roup  of rocks in cez -  

t r a l  F l o r i d a  as t h e  Avalon Complex,  % i s  csrrelathoz is 

a p p a r e n r l y  based on age  d e t e m l n a t i o n  o f  527 n , y ,  fcr feldspzr 

taken f r o =  a well iz Osceola County  (Bass, 1969). K i ~ g  (1969) 



originally yroposed the e x i s t e n c e  of Avalonian rocks in 

c e n t r a l  F l o r i d a .  However, h e  i n f e r r e d  t h a t  northwest F l o r i d a ,  

i nc lud ing  :he s t u d y  area, was underlain by rocks  of t he  

Grenville province. It should b e  emphasized thaf t h e  oldest 

rocks  known in the Florida basenent a r e  Middle Cambrian ( ? )  

in age.  U n t i l  m o r e  r e l i a b l e  radiometric d a t a  a r e  g a t h e r e d ,  

i n fe rences  about the  ages of basenent  rocks  in F l o r i d a  are 

onlv s p e c u l z ~ t i o n ,  

Previous' Investigation 

Vernon (1951) desc r ibed  t h e  geology, structure 2nd s r r a t i -  

g raphy  o f  Citrus and Levy Counties, F l o r i d a .  A r s p o r r  on 

rhe geology, stratigraphy and srruccure o f  D i x i e  and G i i -  

c h r i s t  Counties was p r e p a r e d  by Puri, Yon and Oglesby (1967). 

Applin and A p p l i n  ( 1 9 6 7 )  de sc r ibed  the scrarigraphy, s i ruc-  

t u r e  and f a c i e s  r e l a t i o n s h i p s  o f  t he  Gulfian S e r i e s  in 

nor thern  F l o r i d a  and a d j  scent s t a r e s ,  

A p p l i n  (1951)  catalogued available information on wells 

iqhhich p e n e t r a t e d  sub-Zuni rocks  in F l o r i d a .  R e  p resenred  tie 

f i r s r  n a p  which showed the k n o m  silbsurface d i s : r i b l ~ t i o n  of 

these rocks  in t h e  s t a t e .  E a r n e t t  (1975) t a 3 u l e t e d  new well 

i r f o m . a t i o n  and,  w i t h  his access ro r e c e n t  ~ e o p h y s i c a l  d a t a ,  
I) 

g r e a t l y  refined Applin's n a p .  B2rnett1s conclusions a r e  rhe 

most comprehensi i~e to date r e g a r d i n g  Florida's pre-?lesczoic 

rocks .  The petrology and r a d i o g e t r i c  ages of sub-Zun i  igneous 

and metanorphic r o c k s  ;n F l o r i d a  w e r e  r e p o r y e d  3~ Ylltcn 

11972). 

Regional graviiy naps of T l o r i d a  a n d  i r s  a d j o i n i n g  
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continental shelves  were p r e p a r e d  by Chaki and Oglesby (1972) 

and Oglesby , B a l l  and Chaki (19 73) .  R e g i o n a l  magnetic maps 

of the F l o r i d a  peninsu la  and the eastern Gulf of Mexico were 

presenced by King ( 1 9 5 9 )  and Gough (19671, r e s p e c t i v e l y .  

S e i s m i c  investigations in the  northeastern Gulf of 

Mexico were r e p o r t e d  by Anro ine ,  Bryant and Jones  (1?67), 

? ~ t a i n e  and E a r d i n g  ( ,1063) ,  AnCoine and Harding (1965) 23d 

Eggleston (19 7 9 ) .  Arden ( 1 9 7 4 )  i n t e r p r e t e d  geophysical 

p r o f i l e s  in t he  wes t e rn  p a r t  of the Southwest  Georg ia  Enbay- 

m e n t .  

Recent  geophysical surveys completed by m e m b e r s  of the 

Geology Depar tmen t  of t h e  University of F l o r i d a  a r e  pa r r i -  

cularly relevant to t h i s  scudy .  Gravicy and rnagnetic  ma93 

of Alachua County have  been p r e p a r e d  b y  T a y l o r  ( 1 9 7 5 )   an^ 

Bennett (19791, r e s p e c t i v e l y .  Th2ir works c o n t r i b u t e  local 

details to the r e g i o n a l  gravity and magnetic naps of Ogleshy 

and others (1973) and KLng (1959), Wicker znd S m i t h  (1978) 

used two-dimensional g r a v i t y  modeling techniques tc present 

a g e n e r a l i z e d  i n t e r p r e t a t i o n  of subsur face  rocks in p e n i n -  

s u l z r  F l o r i d a ,  b a s e d  on t h e  r e g i o n a l  gravity data of Oglesbv 

and o t h e r s  (1973), 



Data Acquisition 

Ground-based g e o p h y s i c a l  surveys in F l o r i d a  face t h e  

h a r d s h i p s  o f  swampy t e r r a i n ,  frequent ra ins  and  b i c i n g  

i n s e c t s .  Host of the r o a d s  in the sparsely p o ? u l a t e d  study 

a r e a  a re  unimproved or l i g h t - d u t y  a l l o w i n g  o n l y  l i m i t e d  

acces s  during wetter p e r i o d s .  Compliczting this situation, 

nost of t he  U. S.  G e o l o g i c a l  Survey t o p o g r a p h i c  maps o f  t h e  

r e g i o n  were  p u b l i s h e d  in 1954 and have n o t  been revised, 

Although many r o a d s  have been g r e a t l y  improved  since t h a t  

time, o t h e r s  a r e  r ep resen ted  by  b a r e l y  perceptible gaps in 

r o a d s i d e  f o l i a g e .  Aerial pho tographs  o b t a i n e d  f r o m  the 

U ,  S. Soil Conservation Service in Cross C i ~ y  vere u s e f u l  in 

=?dating access  routes. 

Accurare elevation d a t a  a r e  e s s e n t i a l  f o r  a g r a v i t y  scr -  

vey ,  Benchmarks and photograxnetric methods are  accurste 

to +3 - cn and + 30 cm, respectively. Iioi+~ever, melt?-fix-e - 

p t a r s  o f  road maintenance l end  some unrelia35lity :o photo- 

g r a m e t r i c  r e fe rence  p o i n t s  such as b r i d g e s  and road Tnrer- 

s e c t i o n s ,  P u b l i s h e d  elevztion data Eor t h e s e  p o i n t s  c2n 

sone  tines be r e f i n e d  by  making careful f i e l d  obser-\-at< ons .  

Gravity s t a t i o n s  x s r e  e s t a b l i s h e d  on a g r i d  p a t t e n .  

Beczuse  s t a t e  and l c c a l  r o a d s  frequently ~ ~ r a l l e l  section 
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b o u n d a r i e s ,  a survey limited to s t a t i o n s  accessible by road  

will have a grid spac ing  w i t h  units of miles. A s  in Figure 

1  he t a r g e t  anomalies have w i d t h s  of  12 to 1 5  miles (19 

to 24 km). A grid spac ing  o f  4 m i l e s  ( 6 . 4  kn) would be 

s u f f i c i e n t  to examine t h e s e  features. A 3-mile (4 .8  km) 

spacing was chosen a f t e r  c o n s i d e r a t i o n  o f  terrain conditions. 

A worden g r a v i t y  meter (Master model no. 1022) w a s  

used in t h i s  s u r v e y .  Gravity measurements were comple~ed 

between J u l y  and O c t o b e r ,  1 9 7 8 .  Two-hu~dred and s i x t e e n  

( 2 1 6 )  stations were e s t a b l i s h e d  and later re ferenced  to the 

International G r a v i t y  S t a n d a r d i z a t i o n  N e t .  The base s t a t i o n  

used is l o c a t e d  2.2 km southwest of Bronson,  L e v y  Couz ty  
h .  

(BY W-12 1 9 3 2  USCGS; g - 9 7 9 2 8 8 . 5 0 ;  from S m i t h  and T a y l o r ,  
- .  

1977). Base s t a t i o n s  w e r e  r e o c c u p i e d  at average intervels 'I I' 

o f  3.2 hours. 

The I r a n i a n  ear thquake o f  September  1 6 ,  1978 interrupted 

g r a v i t y  measurements for rwo hours. The quake was r a z e d  7 . 7  

on r h e  Richter Scale by  the National Earthquake Informarion 

Service and caused  the gravimeter's light beam to v i b r a t e  

w i t h  a p e r i o d i c i t y  o f  20-30 seconds.  ALrhough the  e a r t h q u a k e  

occurred at 11:38 a.m. EDT, a gravimetric r ead ing  obtained 

a? 11:43 was s t a b l e .  Early seisxic wave arrivals TGere n o t  

n o t e d  until the nex t  r e a d i n g  at 12:08, 

3ata Reduction -- 
Observed instru~ent readings w e r e  zultiplied by rhe 

I gravimeter s c a l i b r a t i o n  c o n s r a z r  (0.087$ r n i l l i g a l s / d i v i -  

s i o n ) &  L a t i r u d e ,  d r i f t ,  free-air and Souguer corrections 



w e r e  a p p l i e d  and t he  d a t a  c o r r e l a t e d  w i t h  t h e  Internation21 

G r a v i t y  S t a n d a r d i z a t i o z  Net. The average instrunent d r i f t  

between base s t a t i o n  read ings  was 0.08 milligals. L a t i t u d e  

c o r r e c t i o n s  w e r e  bz sed  on a r e fe rence  la t l i tude o f  2 9 "  IS ' 00" 

and elevations were c o r r e c t e d  to s e a  level, The f r e e - a i r  

c-radient: w a s  measured and did n o t  s i g n i f i c a n t l y  differ from 0-  

the t h e o r e t i c a l  value o f  0 .308  milligals/m, 3ue  to shallow 

bedrock over much of the s t u d y  area, Bouguer c o r r e c t i o n s  

w e r e  aade ass~ning a formation density for near-surface 

3 materials of 2 . 2  g/cm . Ter ra in  corrections w e r e  unnecessarv 

due to the l o w  relief of t h e  c o a s t a l  p l a i n  topograp>y, 

Bouguer anomaly val~es were o b t a i n e d  by subir~cting 

t h e o r e t i c a l  va lues  der ived  from t h e  International Forrimla 

( D o b r i n ,  1 9 7 5 )  from observed g r a v i t y  r e a d i n g s .  The d a t a  

were ana lyzed  with an IBM 360/75  computer  urilizing t h e  

Synagraph ic  Mapping Sys tern (SYMAP) created by t h e  L a b o r a t o r y  

f o r  Cornpurer Graphics a n d  Spatizl A n a l y s i s ,  B a r v a r d  Univer- 

s i t y  (1975). A nap  o f  d e s i r e d  s i z e  w a s  generated w i t h  a 

contour  interval o f  one milligal (Figure 5 ) .  

Residual S e p a r a t i o n  

'The s e p a r a t i o n  of r e g i o n a l  t r ends  a ~ d  residual a n o m -  

l l e s  i s  a p r o b l e m  f a c e d  in many s t u d i e s  of p o t e n t i a l  f i e l d s ,  

Two techniques commonly used are Focrier a n d  polynozial 

t r e n d  surface analyses  because r h e s e  analytical meshods pre- 

c l u d e  personal 3 i a s  in z h e i r  cp~rations . Available Sm4? 

- o p t i o n s  include polynonial t r e n d  s u r f a c e  2-alyses.  i r e n d  

s u r f a c e  and residual na?s up to t h e  s i x t h  order cark be 





~ r o d ~ c e d ,  

A p o l p o x i a l  t r e n d  su r face  i s  a f u n c t i o n  of the ( x , y , z )  

c o c r d i n a t e s  of a d a t a  s e t ,  The s u r f a c e  is fitted t h r o u g h  

t h e  datz p o i n t s  in a way which minimizes t h e  squared devia-  

tions from rhe s p e c i f i e d  o r d e r  of  t r e n d  surface. T'he order 

of the s u r f a c e  determines t h e  number of ir_f l e c t i o n s  permitzed, 

Any existing r e g i o n a l  t r e ~ d  of a da ta  s e r  can be ap?roxi -  

nated by the tlrend surface of l o w e s t  order which ~ c c o u n ~ s  

f o r  a significan~ fraction of t he  d a t a  variance. Subt rac -  

t i o n  o f  t h i s  s u r f a c e  f r o m  the o r i g i n a l  d a t z  values gives a 

set of r e s i d u a l s  which m a y  enhance t h e  resolurion of l o c a l  

aneaalies, X e s i d u a l  s e p a r a t i o n  cannot g i v e  a u n i q u e  solu- 

t i o n .  The investigator must r e l y  on exper ience  an2 

i n t u i t i o n  to s e l e c t  t h e  order of t rend  surface which  5 e s  t 

r e p r e s e n t s  a r e g i o n a l  t r e n d .  

A s  shown in Table  1 an a r r e m p t  has  been made  to s e p a -  

r a t e  a r e g i o n a l  graviry component from t h e  d a t a  s e t ,  Less 

t l ~ a n  half o f  the  gravity d a t a  variability I s  explacned  by a 

sixth order t r e n d  surface, C l e a r l y  a simple regional trend 

does  n o t  exist on t h e  s c a l e  of the s t u d y  a r e a .  ThFs con- 

clusion is su~ported by t h e  strong c l o s v r e  of contcurs in rhe  

3ouguer  a~onaly map (F igu re  5 1 ,  F o r  r h e s e  reasozs t k e  

Bouguer  anomaly map w a s  s e l e c t e d  as t h e  b a s i s  for c o n s c r u c -  

ring observed gravity arofiles, 



T a b l e  1 

N~nerical r e s u l t s  of polynomial t r e n d  surface anzlyses 

W l  Order  OF Trend C o r r e l a t i o n  I> Variaticn E x p l a i n e d  

Surf a c e  C o e f f i c i e n t  By Sur face  



GEOLOGIC INTEWRETATIONS 

Grav i ty  Computations 

The u s e  of a computer to c a l c u l a t e  the g r a v i t y  effect 

of hypo t h e t i c a l  g e o l o g i c  cross-sections is the interpretive 

n e t h o d  used in this study. The program used is POLYGOX V 

(19731, created  at the P r i n c e t o n  University Depar tnen t  o f  

Civil and G e o l o g i c a l  Engineer ing ,  w i t h  modifications b y  

Janes Rober t son  o f  the University of Wisconsin. The p r o g r e n  

r uses the method o f  po ipgons  or Talwani, and o t h e r s ,  ( 1 3 5 9 ) .  

S u b s u r f  ace  structures o r  l a y e r s  are  approximated in cras s -  

section Sy polygonal f o r m s .  Using d e n s i r i e s  and skapes 

d e f i n e d  for each l a y e r ,  t h e  program calculates t h e  g r a v i t y  

f i e l d  along a l i n e  o f  d i s c r e t e  p n i n t s .  A curve constructed 

through these  calculated g r a v i t y  p o i n t s  is compare? to a 

curve  of observed Bouguer anomaly va lues .  Residual d i f -  

f e r ences  a r e  r e c o n c i l e d  by a l t e r i n g  t h e  s s a p e s  axdlor 

assigned densiries of t h e  p o l y g o c s .  U s i n g  z f a u l t  n o d e 1  2 s  

zn example, f o r  each d e n s i t y  d is ; r ibu t ;on  t h e  iterarive 

procedu re  involves  he g e n e r a t i o n  of fzmilies of c z l c u l a t ~ d  

gravity curves repressnting i n c r e a s i n g  fauli displacen~nis. 

P r e n a r a t l ~ n  of Geolc-Crons 

m 
io i n v e s t i g a t e  rke possible g e o l o g i c  siructures, f h r e e  

ic; ercocnecrtng p r o f  i? es 1-ere r rcughlv perp enliculer 
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to Bonguer anomaly contours in a reas  w i t h  h i g h  gravity 

g r a d i e n ~ s  ( F i g u r e  5 ) .  Using the data in Appendtx 1, geologic 

cross-secrions were drawn f o r  each p r o f i l e  dividing t h e  units 

i n t o  l ayers  of uniform d e n s i t y .  A s  sho-rn in t h e  g e o l o g i c  

s e c t i o n s  (Figures 6-81, thicknesses of  Tertiary and Upper  

C r e t a c e o u s  (Gulf tan Group) r o c k s  a re  relatively u~iiorm 

t h r o u g h o u t  the s t u d y  area. Lower Cre taceaus (Comanchean 

Group)  rocks  thin gradually f rom west  to east, pinching 

our  a l o n g  the western  f l a n k  o f  t h e  Peninsular a r c h ,  Tke 

thickness range of the underlying P a l e o z o i c  Erarhem is 

unknown s ince  basement r o c k s  have n o t  been p e n e t r a t e d  by 

d r i l l h o l e s  in t h e  s t u d y  erea, 

Drillhole data establish t h a t  t h e  depth  t o  basement  

rocks unde r ly ing  well JPBC on p r o f i l e  A ' A -  m u s t  exceed 2 km 

below sea  l e v e l  (F igure  6 and Appendix 1). This m i n i m u m  

d e p t h  is h e l d  constant on all cross-sections of A - A ' .  Base- 

menr depths  in p r o f i l e s  3 - B '  and C - C f  are  c o n s ~ r a i n e d  b y  

their p lanes  o f  intersection wirh p r o f i l e  A - A ' ,  

Dens i t v  De t ermina t ' i ons  

The d e n s i t i e s  of the basement  and o v e r l r i n g  P a l e o z o i c  

r o c k s  a r e  unknoxn. Hcwever, va lues  can be selec;eC ichich 

m a x i ~ i z e  t h e  d e n s i t y  contrast between the P a l e o z o i c  end base- 

m2nr r o c k s .  Using t h e  l a r g e s t  reasonable densicy contrast 

produces e e o l o g i c  sections which have the smallest 7ossible 

o f f s e t s  CT r e l i e f .  

r X e u r r o n  d e n s i r y  l o g s  es~abiish a formaricc d e n s i r y  oi 

a ~ ~ r c x i r n 2 t e l y  2 . 4 0  b / c m 3  for L ~ p e r  Cretacecus rocks 2 2  
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northern F l o r i d a  (Tab le  2 ) .  It is m l i k e l y  t 5 a t  the deeper 

P a l ~ o z o i c  rocks  are l e s s  dense,  e s t a 5 l i s h i n g  a lower limit 

on t h e i r  d e n s i t y  range. Mericle ( 1 9 7 9 )  presents srrong 

ex-idence t h a t  a transirion zone in c e n t r a l  Florida s e p a r z r e s  

c o n t i n e n t a l  crusr in nor the rn  Florida f r o m  oceaz ic  c r u s t  in 

southern F l o r i d a ,  Me~icle's work is s u p p o r t e d  by  the 

earlier g r z v i t y  calculations of Wicker and Snith (1975) . 
The g r o s s  l i t h o l o g y  of continental c r u s t  is g r a n i t i c  in 

nature, Consider ing t h e  density range of granitic n z t e r i a l s  

(Dobr in ,  1976) I t  is * & - l i k e l y  t h a ~  such continental c r u s t  

3 would  have an average density grearer than 2.80 , g / c x  . 

Development of Conceptual  Basenent Xodels - 

Figures 6-8  show comparat ive  p l o t s  of observed g r z v i z y  

and g r a v i t y  calculated o n  t h e  b a s i s  of knokm s t r a t i g r a p h y .  

Large  discrepencies bezween observed and calculated curves 

are  caused by anomalous mzsses a t  d e p t h s  g r ea r e r  than the  

deepest w e l l  p e n e t r a t i o n  of 2 km ( w e l l  JTBC, Figure 6 and 

Agpend ix  1). 

Observed Bougtler anomalies (Figur~ 5)  may result from 

t h e  e f f e c t s  of l a t e r a l  dens icy  v a r i a t i o n s  in the bzsernent, 

r e l i e f  on the besement  s u b c r o p ,  o r  a c o r r 5 i n a t i c n  of t h e s e  

e f f e c ~ s .  Relative to 2 g r a n i t i c  bzscment and a s s m l n g  ze ro  

3zsecent  r e l i e f ,  l a t e r a l  d e n s i t y  c o n t r a s t s  c o u l d  s r i s e  in ?he 

. - foLlowir ,g  ways: juxtz?os:",ron of con'cinental  and oceanlc 

- 3 .  erus:al blocks by wrench z a x i r i n g ;  i n t r u s i o n  cf big? con-  

cen:ratFons of diabase dikes and s i l l s ;  e n p l a c e ~ e n t  05 aafic 

o ~ -  ul~rz-nafic ? l u r o n s .  XelFef on i h e  base~ent s?>Scrop could 



T a b l e  2 

Sources  o f  formation d e n s t t i e s  

Geo log ic  Formation 
D e ~ s  itv U n i t s  Densities g /  crr! 3 

T e r t i a r y  

uppe r  
Cretacecus 

Lower 
Cretzceous 

Pzleozoic 

Basement 

Source  

Maxinuii vzlue f o r  T e r -  
tiary s t r a t a ;  va lue  
i s  x e a n  o b t a i n e d  from 
3 neut ro-  d e n s i t y  
l o g s  Ln N. Florida 

R i c h a r d  C .  S r z d l e y  
#I - Brunswick P u l p  

and Paper 

Union Co, 

G e t t y  Oil Co. 
1 - R  Sielling 4-1 

Getfy Oil Co. 
1-KO D i r k s '  

Yean value o b ~ a i n e d  
£TOE neutror-. l o g g i n g  
o f  w e l l s  l i s r e d  above 

Miniz~m a s s m e d  value  
relative to Upper 
C r e ~ a c e o u s  d e n s L t y  

Saxe as abo7,-e 

Maximum -172 1 - ~ e  3 ss e 2 
on g r o s s  g r z ~ i t i c  
comp~sitlon o f  
continer:zl  crxs t 



have been produced by f a u l t i n g ;  igneous i n t r u s i o n s ,  or dif- 

f e r e n t i a l  e ros ion  p r i o r  to d e p o s i t i o n  o f  t h e  P a l e o z o i c  

sedimentary column. 

It is very unlikely thar t h e  s t r o n g l y  closed, r e c t i -  

linear anomalies in t h e  study area have any r e l a t i o n  to 

oceanic  crust. Basalt flows, diabase dikes 2nd a s s o c i a t e d  

c l a s t i c  sediments o f  T r i a s s i c  2nd Jurassic ages  are common 

in eastern North America (Triassic S u b c ~ ~ i t ~ ~ e ,  1957 ; May, 

1971; :.Iarine and S i p l e ,  1 9 7 4 ;  DeBoer and S n i d e r ,  1977). 

G r a v i t y  c a l c u l a t i o n s  s 5 o ~ -  t ha r  sheets  o f  basalt o v e r l y i n g  

tie P z l e o z o i c  Erathem c o u l d  a c c o u n t  for t h e  observ~d posi- 

t i v e  anomalies, However ,  well d a t a  d i s p r o v e  tkis i n t e r p r e -  

tation. Fnree w e l l s  were d r i l l e d  in areas c h a r a c t e r i z e d  by  

positive Bouguer anomalies (veils F51, JPBC and F52;  Figures 

5 ,  6 and  7 ;  Appendix  1). A l l  t h r e e  w e l l s  t e m i n z t e d  in 

P a l e e z o  ic rocks w i t h o u t  encounter ing igneous b o d i e s .  Veil 

JP3C ? e n e t r a t e d  more than 1 km o f  t h e  Paleozoic "-- ,, a t h e n .  

Diabase  dikes or basalt flows have been p e n e t r a t e d  bp v e l l s  

in e a s t e r n  T a y l o r  County, but t hey  o c c u r  in a r e z s  cllarac- 

t ~ r i z e d  by  negac ive  Bouguer anomalies, 

Although d i f f e r e n t i a l  erosion in PrecaubrLan ( ? )  :o 

Caxkrian ( ? )  tine c o u l d  a c c o u n t  f o r  che  rn~gn l tude  of 

observed anomalies, i; cannot account f o r  t h e  s t r o n g  n o r t h -  

e a s t  t r ends  of anomalies in t h e  s t u d y  area and o t h e r  p z r t s  

of n o r r h e r n  F l o r i d a .  Therefore ,  igneous  p l u t o n s  and f a u l z s  

z r e  t 3 e  only r e a s o n a b l e  g e o l o g i c  interpretations fsr t h e  

o S s e r v e d  anomalLes, Xo evidence f o r  or ageins :  71- tons czn 



b e  o f f e r e d .  However ,  o t h e r  g e o l o g i c  investigations in 

n o r t h e r n  F l o r i d a  favor inrerpretations which i z - ~ o k e  block 

f a u l t i n g  , 

- 
In che s t u d y  a r e a ,  zones o f  h i g h  gravity g r a d i e n t s  a r e  

s t r o n g l y  linear, suggestive of scbcrop f a u l t  t r a c e s .  The 

more p r o m i n e n t  zones t r e n d  northeast and ? a r a l l e l _  the p r o -  

posed  t r e n d  of m a j o r  n o r m 1  faults in che Soutkwest G s o r g i a  

Enbayment (Arden,  1 9 7 4 ;  B a r n e t t ,  1975). T h i s  n o r t h e a s t  

t r e n d  a l s o  parallels t h e  g e n e r a l  t r e n d  of T r i a s s i c  norxal 

f a u l t i n g  in the A t l a n r i c  C o a s t  r eg ion .  Diabase ( ? )  sanples 

frox Lehmdes County,  Georg ia  have  been dated ac 180 a n d  200 

 illi ion years  b e f o r e  p r e s e n t  ( ? l i l t o n  and G r a s t y ,  1969). 

T h e r e f o r e ,  i n t r u s i v e  a c t i v i t y  and normal f a u l  ring p r o b a b l y  

o c c ~ r r e d  in rhe  region o f  ?he southwest Georg ia  E n S a y e n t  

d u r i n g  Triassic time. 

The work of Eggles~on (1979) provides a d d i t i o n e l  e v i -  

dence o f  block faulting in the r e g i o n  o f  t h e  s t ~ d y  a r e i .  S e  

has i n r e r p r e t e d  the  r e s u l t s  of a seismic reflection s t u d y  on 

the c o n t i n e n t a l  shelf in the northeastern G ~ l f  05  ?lexica. 

Ye F r c p o s e s  a Pre-Jurzssic horizon which exhibits tensional 

i t  The dominant  t r e n d  o f   he p r o p o s e d  faults is n c r z h -  

west, b u t  t he  l a r g e s t  fault maaped c r e n d s  n o r t h e a s t .  

~~gleston's p r o j e c t  area i s  l o c a t e d  o n l y  3 2  k m  west of t h e  

stcdy area. 

' ? l u l t l ~ l e  Wo-rkln~ Eczot 'neses 

A l l  of t h e  g r a v i t ; ~  calcul~tions in t h i s  r e p o r :  a r e  b z s e d  

on the in2orranr assu~ptio: c h a t  i h e  d e n s i t - <  ~f r h e  S a s e z e n t  



is l r ~ e r a l l y  un i fo rm throughout t h e  s t u d y  area. Given t h i s  

cons t r s i n r ,  observed g r a v i r y  anomalies a r e  assu~ed to 52 

caused by r e l i e f  on the  Sasernent subcrop .  

U s i n g  p r o f i l e  A - A t  (F igu re  5) as an example, F i g u r e  9 

shows f o u r  g e o l o g i c  i n t e r p r e t a t i o n s  which can a c c o m r  f o r  

observed g r a v i t y  anomzlies. Figure 9 A  presents a ' h a s  ter 

fault" interpretation in which crus ts l  b l o c k s  a r e  displaced 

a long  a narrow, high-angle shear zone.  Diagram 93 shows 

d i sp l acemen t s  o c c u r r i n g  along a s e r i e s  o f  parallel s t e p  

faults. Calcu la t ed  gravity p r o f i l e s  displacement does not 

vary. 

Figure 9C d e p i c t s  e i t h e r  sn irregular P r e c a ~ b b r i a n  t o y o -  

g r a p h i c  s u r f a c e  b u r i e d  by P a l e o z o i c  sedinents or igaeozs  

emplacemen?. Fcgure 9D represenzs  one of aany p o s s i S i l i t i e s  

which combine the f ea tu r e s  o f  9A a n d  9C. A m o d e m  analog cf 

f i g u r e  93 is t he  western flank of t he  Wasarch Range in Utah. 

P r o f i l e  Descriptions 

Proposed geologic cross-sections wbici account f o r  the 

observed  g r a v i t y  p r o f i l e s  were p r e p a r e d  f o r  each p r o f i l e .  

All cross-sections have a v e r t i c a l  exaggerzr ion of 3 . 2 .  

S o u r c e s  o f  formation densities assigne6 to t h e  g e o l o g i c  

layers a r e  r a b u l a t e d  in T a b l e  2 .  The d e n s i c y  c o n r r a s r  

between Sasement and P a l e o z o i c  rocks  is critical f o r  eech 

p r o f i l e ,  

P r o f i l e  A - A '  

Fig-ares 10 -Yi  shew s -a r ious  geclagic i - . rer?rerzt ior ,s  f o r  



Figure 9 ,  N u l r i p l e  w c r k i r g  i - y ~ o t h ~ s e s :  .A - "mas:erT' 
fault; B - s t e p  faulting; C - inrrusion or 
buried r e l i e f ;  D - co~hination af A and C .  
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p r o f i l e  A - A ' ,  Basement dep ths  S e n e z ~ h  well JPSC a r e  h e l d  

cons tan t  in all s e c t i o n s ,  F i g u r e s  10-12 give very s i m p l e  

f a u l t  i n t e r p r e t a r i o n s  . One f a u l t  and two c r u s ~ a l  blocks 

tilted w i t h  r e s p e c c  t o  each o t h e r  e a s i l y  account for the 

observed gravity f i e l d .  The minirnurr! p o s s i b l e  throw o f  1.2 

krn is given in F i g u r e  10 where t h e  density contrast b e ~ w e e n  

P a l e o z o i c  and basement rocks  has  the m a x i x m  value o f  0 - 4  

g/crn'. A s  Figures 11 and  12 show, rhe observed g r a v i ~ y  

field can a l s o  Se approximated by  reduc ing  t h e  d e n s i t y  con- 

m a s t  and i n c r e a s i n g  f z u l t  t h row.  In Figure 11 a c o n t r a s t  

of 0 . 3  g/crn3 requires a f a u l t  t h r o w  of 1.8 km. Ir. F i g ~ r e  

1 2 ,  f a u l t  t h row in excess  o f  3 km is r equ i red  in ccnjunct ion  

3 w i t h  a d e n s i t y  contrast of 0.2 g/cm . 
Figures 13-15 show interpretations of bzsemegt relief 

wi thou t  faulting, The smallest possible s l o ~ e  of t3e base- 

ment surface i s  5 "  (Figure 131, In F i g u r e s  14 and 1 5 ,  base- 

ment s l o ~ e s  of 10" and 15", r e s p e c t i v e l y ,  sre required. 

P r o f i l e  B-B' 

The smallest possible t h r o w  of faults which S o r d e r  the  

p r o p o s e d  hors t benezth w e l l  F52 is 1.2 kn (F lgu re  16). 

Figure 17 i l l u s t r a t e s  a d e n s i r y  contrsst of 0.3 g/cm3 2nd 

t y r o w s  o f  1,8 kn, Figure 18 shows t 5a t  throws of 3 , 3  km 

3 &re r e q u i r e d  f o r  a d e n s i t y  contrast of 0.2 g / c n  , 

1 

.-* : ! 
I.., , 

P r o f i l e  C - C '  

Only  c h r e e  c r u s t a l  b locks  and two f a u l r s  are nzcessary 

~2 a c c o u ~ t  f o r  c h e  okse rx-ed  g r a v i t y  field along p r c f i l e  C-C', 



01  o 61- l L  z E P E 
S'-lV9177!N m 1 3 h 3 1  V 3 S  M0738 AH 

'I! I 
: > ;  I 

(i, 







39 

Note  t h a t  t he  southern end of p r o f i l e  C - C '  ( F i g u r e  5) is 

tied to a well which lies o u t s i d e  t h e  study area (well 750,  

Figure 5 and  Appendix  1)- F i g u r e  19 shows rha t  t h e  P a l e o -  

z o i c  Era them th i ckens  n o r r h  of a horst p r o p o s e d  under well 

F51. The m i n i m u m  basement d e p t h  b e n e a t h  well F102 is 3 . 5  Icn 

-below sea level, Figure 20 i l l u s t r a t e s  t h a t  fault thro;$s 

3 - cf 1 krn c o r r e s p o n d  r o  a density contrast of 0 . 3  g j c n  . s n  

Figure 21, a density contrast of 0.2 g/crn3 requires z h r o w s  

of 2,3 kn or m o r e .  

Summary o f  Results 

In F i g u r e  2 2  subcrop l o c a r i o n s  of p r o p o s e d  f a u l t  t r a c e s  

a r e  supe r imposed  on t h e  Bouguer znornaly imp .  Major anonalies 

a r e  l e t r e r e d  to f a c i l i t a t e  discussion, Anomalies A ,  3 and 

C are p r o b a b l y  produced by upthrotvm b l o c k s  bounded by 

northeast m e n d i n g  faults w i t h  m i n i m u m  displacements r a n g i n g  

f r o n  0 . 7  t o  1 - 3  km. Downthro~m b l o c k s  p r o b z b l y  produce  

anomalies D ,  E and F .  Anomalies D and F 2re the c e n t s ~ l  

p o r t i o n s  of Icng linear t r oughs  whrch t r e n d  northeasr from 

t h e  c o n t i n e n t a l  shelf across F l o r i d a .  Ar.onzly E r e p r e s e n t s  

2 local bas in  which is p r o h a b l y  bounded on ch ree  or nore  

s i d e s  by m a j o r  u p t h r o ~ ~ r .  b l o c k s ,  
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COSCLUS TONS 

The 3ouguer anomaly map (Figure 5 )  a d d s  additional 

d e t a i l  to the r e g i o n a l  gravity map of F l o r i d a  (Oglesby and 

o t h e r s ,  1973). Tne snorna1.i l o c a t e d  on t he  boundary  between 

Lafayette and Dixie Counties (F igu re  1) is resolved i n r o  

t w o  d i s c r e t e  f e a t u r e s  in F i g u r e  5, 

The g e o l o g i c  c r o s s  s e c t i o n s  show t h a t  rhicknesses of 

the Pz leozo ic  E r a t h e m  have a minimum range  of 0.5 ro 2 . 5  krlC 

Bloc* faulting p r o b a b l y  produced t h e  c o r r e s p o n d i n g  mini rnui i l  

basement  o f f s e t  of 2.0 k m .  Subcrop  l o c a t i o n s  of calculated 

and inferred faul~s a r e  shown in Figure  22. fie more pro- 

minen t  faults p a r a l l e l  B a r n e t t  ' s  (1975) proposed norrheas c 

t r e n d  of major normal f a u l t s  in t h e  Southwest Georgia Embay- 

ment .  Basa l t  flows or d i a b a s e  d ikes  have been p e n e t r a t e d  

in wells d r i l l e d  in eastern Taylor County. The prcximity 

of  t h e s e  flows and/or dikes  to t he  s tudy  area coxforms K i t h  

2 h y p o t h e t i c a l  zone of rifri~g in e a r l y  Elesozaic t h e .  

3 ; o  l o n g ,  l i n e a r  basFns  a r e  i n f e r r e d  f r o m  rhe graviry 

da;a. One t r e n d s  nc r theas  t from southern Taylor County to 

Sa; i . i l~on  County and t h e  o t h e r  t r e n d s  n o r t h e a s t  froa s o u z h e r n  

Dixie County to Baker C o - m t y .  A n  i s o l a r e d ,  local 3 i s i r  ->?a- 

r e n r l y  u n d e r l i e s  southerstern Lafayetre County. 01 5zrnert1s 

(1975) strucEure map (Ffg- re 23) t h t  m o r e  soutter:;- l i c e a r  



F i g u r e  1 2  Ba;gucr anor;aly map of stud: i  area s'ic;<i?.g 
l c c a r i s n s  05 p r o p c w d  s " b c o ?  f z u l r  t r a c e s  
( l e t r ~ r s  r ~ f c r  to d i s c c ; s i J ~  in ;ex:) . 



7 r i g u r e  Subcrop  s t r u c t u r e  ma? o f  sub-Zuni  ~ n c o n f o r -  
mFty in F l o ~ i d a  and s o ~ t h e r n  Georgia .  
(from Barnet?, 1375). 
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basin is terminated in Gilchrist County by  a northxest 

t r e n d i n g  graben. This g r a v i t y  s t u d y  s u p p o r t s  the v i e w  rha t  

t he  b a s i n  is structurally continuous from the c o n t i n e x t a l  

shflf scross F l o r i d a  to Eaker County, 

Resu l t s  of t he  gravity inv~s~igation, in corrbinarion 

w i t h  o t h e r  g e o l o g i c  informa t i o n ,  suggest thzt basezent o f f  - 
s e t s  produced  by b l o c k  faulting are che sources  of observed 

regional grav i ty  and r n ~ g ~ e  t i c  anomalies in northwest ?enin- 

su iar  F l o r i d a ,  A s e r i e s  o f  p a r a l l e l  fault-block bzs ins  and 

u p  lif rs a r e  proyos ed as the dominanc basement s tructures 

(F igu re  2 4 ) ,  These structures and the Southwest Gecrgiz  

Z d a y r n e n t  may have deve loped  in response to the sane regional 

s t r e s s  f i e l d  in e a r l y  Xesosoic t ine .  



F i g u r e  2L. Locations of proposed f a u l  t - b l o c k  bas ins  a s &  
uplifts in nor:hwest peninsular  F l o r i d a .  
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Appendix 1, Data on w e l l s  p e n e t r a t i n g  sub-Zuni rocks in nor thern  F l o r i d a ,  

Opera t o r  
a n d  

Wel.1 #;'C:: County Well N a m e  

Depths  in fect be low sea l e v e l  

To P TOP Top 
Gulf i a n  Cornanchean P a l e o z o i c  T o t a l  

Group Group Erathem Depth 

JTBC La fayc t t e  J e t  Phillips - ? ? 4594 6 7 1 7  
Buckeye C e l l u l o s e  1 

l31.1 C o l u m b i a  Richard C, B r a d l e y  - ? 2 9 8 7  3000 
Brunswick P u l p  & 

- 
P a p e r  Co. 

B12 Colurrlb i a Richard C.  R r a d . l e y  - 
J ,  M. C a r t e r  1 

B30 Laf  n y e t t e  Hunt O i l  C o .  - 
P. C. Crapps LA 

R62 Union G e t t y  O i l  Co, - 
R, B i e l l i n g  4.-1  1 

E 6 4  Union G e t t y  O i l  Go, - 
IC, 0 .  Dicks I 

F2 Alachua Tidewater Assoc. Oil 
Co, - 
R. H .  Cat 1 

F50 DFxie S t a n d a r d  Oil & Gas 
Co, & Sun O i l  Co. - 
P e r p e t u a l  F o r c s t ,  
I n c ,  1 
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APPENDIX 2 .  Observed gravity values and g r a v i t y  s r a t  i o n  
I c c a t i o n s  . 

STATION STATLOFk 
StF1BEX ELEVATION LATITUDE ' LOEGITUDE ' READ ING;'T<; 

.C Slevation In feet 
-'- -r+ . L ,\ Interna~icnal observed ~ r e v i t y  a r  s r a t i o n  in miiligals 
i 

I 292557 = 23"25'57" and € 2 3 9 3 4  = 82039' 3L" 



Appendix  2 (continued) 

STATION STXTIOW 
N W B E R  ELEVATION LATITUDE 



Appendix 2 (continued) 

STATIOX STATIONik 
fiLYBER ELEVATION LATITUDE LONGITUDE 



A ~ p e n d i x  2 (continued) 

STATION STATIONik 
lKJI"J3ER ELEVATION LATITUDE 



Appendix 2 (continued) 

STATION ST4TIOK'k 
NUYBER ELEVATION LATITUDE 


	Coleman Gravity Thesis USF Pt 1 1979.pdf
	Coleman Gravity Thesis USF Pt 2 1979.pdf
	Coleman Gravity Thesis USF Pt 3 1979.pdf

