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DRILLING OF AIRBORNE RADIOACTIVITY ANOMALIES 

IN FLORIDA, GEORGJA !) AND SOUTH CAROLINA - 19_54 

By J o B. Cathc.ar t 

Introdu.c. tton 

From Apn .l 22 to May 19 ~ 1953, a :i.rborne radi.oactivit y surveys totall:i.ng 

51 600 trave s e rn.iles were made jn 1.0 ar eas ... n Flori da (Moxham, 1954). Ab-

nc·J"'IG :. :r·3.d:>.c,a t:.. i .v:i.ty wa.~ r ecor ded in Br adford_, Clay_, DeSoto_0 Dixie, lake _9 

M~:ion_, OrangR_. Sumter , T3ylort and Uni on Counti es !' Flori da. Additional 

a1.r oorne surveys wer e made in. the Spr1.ng of 1954 i n Har dee and Manatee 

Counties_9 Fl orida, on the drainage of t he Altamaha Ri ver i n Georgi a , and i n 

+Jhe ar e=l of the old phosphate work:i.ng. :in and around Charl eston County J South 

Car olina .• 

All of the areas flown 1n Flc r :!.da e:.th<:Jr were known to c. on .a n phosphate 

depo51. t s 3 t 5A a ll0\·1 dep t-h cr were known to be areas wher e phospb.a te had been 

r ~po rt~d . Dn.l L .ng t o deter mine t he cause of t he anomalie.E was done w.".th a 

mob :ilP. dri .L:.. a j eep-mourrtJed power auger ) . AD . dri ll holes were cased and 

wer e l gged wit h ~ gamma-ray uru.t. Samples were taken in s ome of the pl aces 

wher P- t he gam~-ray l ogs s h0wed high cour1ts per minut e in surficial materials~ 

and s amples of phosphat e-beari.ng strat a wer e taken for ac.reeni.ng and analysi.~ . 

The drill1.ng was dc·r" between Aprj. 5 and April 17 3 1954, i n most of the 

ar eas of Fl orida.!) ~n South Georgi .a, where phosphate-·bearing r ooks were r eported 1 

jn the Altamaha drainage j n Georgi a and in southeastern South Carolina . Also 

on April 2.9 holes were drilled on a s l -i ght anom=lly i n Manat ee County, Flori da .9 

and on Apri l Jrd the anomalies 1.n Sumter Count y:" Florida were dri lled. 
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All of the operatiP~ phosphate companies in the area wer~ told of th~ 

Geological Survey drilling plans and were in vi ted to send personnel to ob-

serve the drillingo Samples of phosphate-bearing rocks were made available 

for mechanical and chemical analysis ; splits of the separated material are 

to be analyzed f or urani.um by the Geological Survey. All of the analyti cal 

results have not yet been received. A more comprehensive report will be 

writ+.en when all information is available. 

Results 

~natee Ccunty, Florida--The airborne survey in April 1954 indicated 

~ very slight anomaly approximately in seco 13, T. 36 s., R. 22 E. The 

position of this ~~ornaly was estimated from flight lines plotted on air­

photos and may not be correct. On Apri.l 21 1954 two holes were drilled in 

the section~ one i n SEi SEi~ the other 1n ~li SEi. The holes caved after 

drilling so it was not possible to.obtain gamma-ray logs. The lithologic 

log for tl}e hole in NWi SEt Sec. 13 follows g 

Sand, loose, fine- grained, white. 
Sand1 iron-cemented, brown (Hardpan). 

o..:4 · 
4-5 
5-36 Sand, loose, dark-brown, wet. Color lightens with depth to 

light-tan. 
36-41 

41-49 

Sand, slightly clayey, gray-tan, with minor fine- to medium­
grained sand-size black phosphate. 

As above, but contains :more and coarser phosphate. 

~ample No. 1 (41-49 feet) 

Weight Percent Percent Acid Percent 
Size fraction eercent BP~ Insoluble Uranium 

~4 7.0 61.6 8.2 Not available 
--14 ~150 (Feed) 86.1 12.2 II 

--14 ~150 {Concentrate) 66.9 4.2 II 

--14 il50 (Tail) 2.2 " 
-150 (Slime) 6.9 II 

* BPL (bone phosphate of lime) . ~ - percent P205 x 2.185. 
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49-56 

56-62 

62-68 

Sand, ver7 clayey 1 
sample). 

Sand, very clayey, 
phospha t e. 

Cl ay, sandy, gr een, 

Sample No. 

Weight 

3 

only fine-grained black phosphate (no 

coarse (-14 mesh) and fine (-14-150 mesh) 

phosphate as above. 

2 (56-68 feet) 

Percent Percent Acid Percent 
Si ze f r ac t ion Per cent BPL Insoluble Uraniwn 

ili! 3.2 61.8 10.4 Not available 
-14 +150 (feed) 90. 7 17.7 " Ll (concent r a t-e) 63.8 11.9 II 

'i ( t ai l s ) 4.4 II 
• 

-150 ( slime) 6.1 II 

68-?4 No r eturna , very f as t drilling (loose sand?), T.D. ~ 74' in 
same mat erial. 

The t~_ick: barren over burden (36 feet of loose sand) indicates that 

-t.h:Ls hole was not dri l l ed on t.he anomaly. The area is very flat and coVEsred 

wit .h l oose s and . No r eason could be found for the very slight anomalyo 

,Sumt er Coun~\. Florida--·rwo small anomalies were detected in this 

country. Bot h cor:r·espond -to small r ounded hills, apparently outliers of 

the Hawthorn f or mation on a flat plain of Eocene limestone • . Two holes were 

drilled, one in N\-1~ NEi sec . 201 T. 22 s., R. 23 E., the other in NWi S\vi 

sec . 34, T. 21 s., Ro 23 E. The logs of these holes follows: 

NWi sw; sec . 341 T. 21 s., R. 23 E. 

0-5 Clay_, vei'Y sandy, tan, with abundant soft wl:ite phosphate 
nodules. (Sampled.) 4-5 times background. 

5-12 Clay, sandy, tan, rust, and light grey, contains some phosphate 
nodules. About 2 times background. 

12-22 Clay, tan, and yellow, sticky, t race phosphate. Background. 

22-27 Cl ay_, sandy, y~Llow-brown, contains abundant fine to coarse sand 
s i ze phosphat e noduJ.es. (Sampled.) Background. 

27-34 Li mestone: white, soft, clayey, at 34' too hard to drill further. 
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!!!t NEJ sec. 20, T. 22 s.,_ R. 23 E. 

0-9 Sand, very slight.ly clayey, red brown. 6-8 times background. 

9-12 Sand, clayey, red and green mottled. 3 times background. 

12-16 Cl9.y: very sandy, wet, light tan; some white phosphate nodules. 
2 times background. 

23-35 Clay, calcareous, gray, green, and white nodules; some white 
and brown phosphate nodules. Background. 

At 3 5 ' too hard to r. on tin-:.A.e. Limestone ( ? ) • Analytical data not yet 
availab1a,. 

Mari c·n Cou.~.ty2 Flor~~--Eight holes were drilled in Marion County. 

Some of the holes were drilled on the anomalies, others . for check purposesJ 

on t.be edges. In addition, an. outcrop of aluminum phosphate zone was sampl'3d. 

The outcrop, in sec . U., T. 16 s., R. 21 E., was sampled with the following 

results: P 2o.S ... 14.6 percent, U :-: 0.019 per~ent. 

In. all of t he logs, background :r·efers to the radiation intensity on the 

gamma-ray log of ba:t·ren, J.oose qu3.rtz san.d1 and the radiation intensity of 

each li i .. holog:L-; 'lll"-1. . was averaged and related to t.he background in.tensi ty. 

One hole was drilled and sampled in NWi SEi sec. S, T. 17 s., R. 22 E. 

The log follows ~ 

0-2~ Sand,~~ very sl:tghUy clayey, brown, with lUJ11>s of iron-cemented 
sand. S~ightJ.y above background. 

2~8 Sand, clayey, brown, changes to gray at base. 5 times back­
grou.nd. 

8-ll Cla~ sandy, light gr·ay. 10 times background. 

ll-16 Clay, blue-gr.'een, f ·u.U of limestone fragments. 5 times back­
ground. (May be due to contamination.) 

Too hard to d!'ill at 16 feet. Limestone? Grab samples from 6 '-16' : 
P2o5 = 5.4 percent, U a 0.013 percent. 
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Because of the high count, (a peak of 10 times background from 3 -~ 11 ft. ).9 

a second hole was drilled about 100 y::n·ds north of t he above hole~ t-rit.h the 

following results. 

o-4 Sand, l oose, brown. Background. 

4-12 

12-l·, 

Sand .ll clayey, reddi.~h-brown .ll with fragments of limestone. 
J times background• 

Clay» greenish-gray~ sandyp some iron-cemented sand fragments 
and some l i mestone fragments. 4 times background • 

•. 8-48t: ClayJ! sandy» li.ght-brown» wtth iiJne.stone fragmentso 18-Jc ' -
J times background. 32-48 ~ - background. 

48- 71 Clay; calcareous~ tan (?). Ver¥ poor returr~ - und.t uncertai n. 
Background. Too hard to drill further at 71 feet. 

No samples were taken • 

In ~dditj.onr the following are significant drill-holes • 

o-4 C -ay~ gr·ay!' ca.lcar eo·ua.P with fragments of limestone , phO.::>phatic . 
4 times background. 

Clay.\) gray11 green!' and.brown., .with fragment s of phosphati-z.l3d 
l J.Illestone c 3 times bac.kground. 

At 7' too hard to penetrate - limestone? 

SEt SEl sec. 18, T. 16 S., R. 22 E, 

Q-2 Sand, loose, dark-brown. Background. 

2-lJ Clay, sandy, dark-brown$ slightly calcareous. 2-J times back­
ground. 

lJ-22 Clay: sandy, light-brown» ve~ calcareousp with abundant frag­
ments of limestone at 22' too hard to penetrate ~ Limes tone? 
Background. 

No sample taken. 
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SEaSE\ sec. 111 T. 16 s., R. 21 E. 

0-4.2 Sand, clayey, gray. 5-6 times background. 

4.2-lB.o Clay, sandy, brown and light-green. Background. 

18-27.0 Clay, sandy, gray- green. Background. 

27-29 Clay, sandy, whi te and light.-gray, sli.ghtly calcareous. 
Background. 

N samplea taken. 

In addition, two holes 1-rere drilled west of the anomalies, one in 

sec. 2, T. 15 s., R. 23 E. » the other in sec. 24, T. 15 ~., R. 24 E. Gamma~ 

ray logs showed nothing above background; both penetrated only loose sand or 

interbedded loose sand" clayey sand, and clay. 

Clay County, Florida--A large area only slightly above background waa 

delineated by the airborne survey of 1953. One hole was drilled in the 

anomaly in sec. 1» T. 5 s.» R. 24 E. This hole had the follovdng logg 

o-15 Sand, loose to slightly clayey, tan and reddish. Background. 

15-35 Sand, slightly clayey9 gray. Slightly above background. 

35-46 Sand, clayey, gray with l::lack phosphate nodules. 3-4 t.imes 
background. 

46-65 Sand, very clayey, gray and green with black phosphate. Back ­
ground. 

65~72~ Clay, sanq,, green, trace b~ck phosphate. 2 times background. 

72!-74 Sand.~~ brown.~~ loose. Sli.ghtly above background. 

Although this hole was drilled in the anomaly, nothing in the drill 

record indicates why the anomaly should have been present. 

Bradford County1 Florida--Two holes were drilled in the small anomalies 

in Bradford County, Both holes showed high gamma-ray counts at or close to 

the surface. Each hole penetrated about 7 feet of gray or white clayey 

sand, with a gamma-ray log 5-6 times background, under a thin cover of 
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loose sand. This material is prob~ly the alwni.num phosphate zone . Phos­

phate nodules occur under the clayey sand. Mo samples of the possible 

leached materi.al were taken because .of contamination during drilling, but 

samples of the underlying phosphate-bearing material were obtained. An~ 

alyti cal. results are not available at the present time. 

One additional hole was drilled outside of the anomali es. This hole 

had 22 fo~t of loose sand with no radiation above backgrounds above the 

phospnate~bearing strata. 

Union County~ Florida--One hole was drilled at the north edge of an 

anomaly in Olustee Creek. »o material above background was encountered in 

the drill~hole and apparently the hole was not on the anomaly. River pebble 

phosphate has been reported in Olustee Creek and in 1952 an :out6Top of phos~ 

phate-bearing rock was found at the bridge in SW! sec. 3g Tc 5 S. g R. 1~ E. 

Thi s anomaly may be due to r i ver pebble in a small tributar,y to Olustee 

Creek. 

£~oto County, Florida-~No drilling was done on the highs ~ DeSoto 

County. These anomalies were inYe4tig~ted by M. H., Bergendahl and R., M. 

Moxham of the Geological SurveyJ) who found them to be caused by phosphate 

rock exposed in mining pi ts in the so-called river pebble area. Grab 

samples of the river pebbles averaged 0.013 percent equivalent uranium 

(Moxham, 1954, p. 3). 

Taylor-Dixie Counties, Florida--A large anomaly was found along the 

Steinhatchee River at the boundar.y of these counties., A road traverse 

using a hand scintillation counter was run on State Highway 51 whi.ch passes 

through one corner of the anomaly, but no anomalous radioactivity was de-

' ·. tected. One hole was drilled at Cooks H&lllmock, on the Steinhatchee Ri ver, 
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northeast of the area flown. The log of the hole showed 4 feet of brown 

loose sand~ then 8 fee t of gray clay, containing white phosphata fragments, 

which b.ad r ad:..oact.iv:i.ty 2-3 t imes background. Hardrock phosphate crops ou.t 

at Cooks Hammock, and a road traverse with the scintillometer showed the 

material to have r·adioactivity much highe:r· than background. No uranium 

anlysis is available. 

LakewCount y, Flori d!--No dTi lling was done on the ano~lies found in 

tr.:!..s cour.ty o Howe'Ter, the release of the maps of the airborne rc.dioact tvi ty 

sur vey s"":.:Lrrnla · 9d _..c.~:.~?.rest, and some company drilling has been done in the 

are<l • 

.Q.ran&~ Co·E:l!z· Flor·ida:--No work has been done in t.he small anomaly in 

Orar.ge Coun":.y o Ri.ver pebble phosphate :!.s report-ed to occur north and east. 

of Reck Spr·:i.r!gs Run and, -c.~erefore, it is possible t.hat t..hi5 small anomaly 

is ~.a1.,. .sed by a o:·onc.en .:r.:~.t .• on of river pebble in or near the run. 

Al ... ~J:.a Ri val ' Drainage2 Georgia--Anomalous radioactivity was detected 

in a few small areqs, but t.~e anomal~es were only very slightly above back-

g otmd. Th.:ree hc . .:.es were C.:r·il.:..<J t:J 'Ln this drainage; none showeJ r adioactivity 

abo'\re ·backg:::-·oul'ld. 

Drilling j .n Sout"'J Carolina--The complete results of the airborne radio­

ac tiv:L+.y s1.u-veys in So,lth Ca:,.,ol.tna are not yet an.3.lyzed. However, R. M. 

Moxham of the Geolog::::: .U Survey reported in a letter of June 24_, 1954, that 

quite a few anomalous lo~alities were picked up in the Edisto Island area, 

southern Cha.rlest.on County. 

Fi ve holes we:re drilled in South Carolina; none showed anomalous radi o-

activity near the surface. However, three of the holes showed some high 

radioactivity deep in tile section. One hole, in Dorchester County, on St ate 
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Highway 61, 1.4 miles SO'I.!th of the junctien with u. s. Highway 17 Alt. 

was sampled. The log of the hole follows: 

0-3 Clay, gray and rust mottled, stiff. Background. 

3-9 Clay, dark t.an to gray, firm.. Slightly above background. 

9-14 Clay, coarse, with some gravel. Slightly above background. 

1)~-19 Clay, sandy, yellowish to l~ht-tan, calcat>eeus. Top of 
the weat..h.ered Coeper Marl. 2-3 times background. 

19-39 Clay, nry calcs.reous, or marl, olive-green, sandy. 
Ba~kground, O:":" slightly above. '!'his interval was 
sampled and the san;>le contained o.oo4 percent 
eq11.ivalent uranium, and 3.2 percent P

2
o5• 

Twe o~~Sl' holes in Dor~hester County showed similar radiation 

pa.t+-err .. o:-; one of these was sampled for phosphate with the tollewing 

Weight Percent Percent Acid 
s::..z.e f::-s.-:- tion Percent BPL Insoluble - - ---- , 

+20 3.0 ll.6 17.1 
-20+150 60 .. 9 8..5 
-J-.50 36.1 
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Conclusions 

Areas of abnorm:d rad:" .. oa -:: t:·~r .. t y-P as r·ecorded by airborne surveys in 

Florida!' :in general were proved by drilling to be underlain_, at shallN-1 

depths . by m ·an.i:J.m-be3.:'ing phospha~ic rocks. In Marion County, Florida, 

drilling w:ttn:in the areas of :m.om3.1ous radioactivity showed alum.i.num phos-

phate ma·_.erial very close t.o t h e SU't".face; check holes drilled outside the 

areas of anomalous radioa0tivit y showed thick, barren quartz sar.d at the 

sur.fs.:.e. He-wever, sever al ar eas of anomalous radioactivity wer e d.t·illed 

and r.htooked tor._· h sc:j_n+,LJ.aticn ccun..ter without finding any anomalo-:.1s radio-

activity. In the ar ea near Olustee Creek_, in Union County., F'lorida_, and 

ir.. the St e:lnhakhee aJ:•ea, the reason anomalous radioactivity was not. found 

may be t ha -!: the anomalous a~eas _, as shmm on county ,.oad maps, are mi.s~ 

p.: ot t. :=:d. C 0 c..n ·~y r o9ds :ir· t ot.h c 9.ses :tTe shown c:utt:ing across the edge-3 of 

-t:.he rtrH) tna 1.•::-··.:.. :; _,I'eas, and :Lf t he 1:-'_c,_e enclosing the area of. ano~lous r·adio·o 

ac t ,i vit.y we·r'a m0·1Ted .. ~ _ .._y a .sl:lor L di.stmce, the roads wou.ld be out of · -he 

araas and would be -. 1.:mk a :: t .he d.~·:i.ll:tng indi.cated. 

In Clay and Mana-t·.ee C ou.nt.i~s -P Flol":Lda_p and in the Alt.amah.a Rivf!r 

drsi.nage ·in Geor g: .a 9 the :=Jnomal i.es were very slight_, or..ly abou.t . twi..::~ back·· 

groun.d9 an.j_ r~3aons for f::.nd..ing no anomalous radioactivity on t.he ground are 

not knovm. 

In general9 't .. h.er e.fore, it "\-7ould seem that anomalies wh.i'::h are great er 

than about twi~ e background indicate t he presence of ~ani~bearing phos-

phati . r ocks at or near t.he surface, while those anomalies wl'tich are only 

I 

about twice background may or may net indicate the presence of phosphate 

rock. 
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