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THE ALUMINUM PflOSPHATE ZONE IN ~HE PEACE ~IVER ARE~ 

LAND-PEBBLE PHOSPHATE FIELD~ FLORIDA 

By J o B., Cathcart 

ABSTRACT 

The Peace River area 9 comprising T., 30 and 31 So~ R. 24 and 25 Eo, 

contains a thicker and more persistent aluminum phosphate zone, and one 

that is higher in P205 and uranium content. than is known elsewhere iq 

the land=pebble phosphate district., This report has been prepared ' to 

bring to get her all of the information on the a.lumintml phosphate zon:e in 

the area where the first plant to treat this material will probably be 

locatedo The area may be divided into three physiographic units~ (1) 

the r~~ (2) the flatwoodsp ano (3) the valleyo Maps showing 

dist~"'ibution and grade of the aluminum phosphate zone indicate that the 

zone is thin or absent in the ridge unit·;; thickest and most persist.entJl 

and of the best grad~ in P2o5 and uranium in the flat"WOods unit "~ ansi 

absent or very low in grade in the valley · u.nito . ~iap~ _of -th~_gJme~us-:-:. ­

and of c!lernical composition show that even in favorable areas there are 

places where the aluminum phosphate zone is missing or of questionable 

economic importanceo 

The distribution maps also show that areas of hi~ P2o5 and hi~ 

uranium content coincide closely., Areas containing thick aluminum 

phosphate ma.terial usually have high uranium and P
2
o

5 
contents . 

It is estimated that an average of 13 9 000 tons per day of aluminum 

phosphate material might be mined from this areao This figure is based 

a I II t 
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on the probable amount of time 9 per year~ that mining \-Tould be in 

favorable groundo When all mines i,n the area are in favorable ground.9 

the tonnage per day might be about 23 ~ 000 tons o 

Tonnages of al.uminum phosphate material have been eomput ed for 

about 36 percent of the area of To 30 s. ~ Ro 25 Eo.9 and for 18 percent 

of the area of To 31 So 9 Ro 25 Eo The total inferred tonnage is about 

INTRODUC:TION 

The aluminum phosphate zone (the tFleached zone r11 of earlier reports== 

Altsehuler and Boudreau.9 1949~ StaffJ 1949i etco)~ ·is characterized by 

the presence of aluminum phosphate minerals==wavellite9 crandallite , 

and millisite==and commonly contains greater concentrations of uranium 

than the underlying roeks o This report w~s prepared in order to provide 

the Atomie Energy Commission 9 on whose behalf the 1...rork was done 9 with 

data on the aluminum phosphat e zone in the area. from which it is most 

likely this material will be mined first 9 and will be confined a.lmost 

entirely to the Peace River a.rea5> which includes Tps o 30 and 31 S • .9 

Rso 24 and 25 Eo j) in Polk County 9 Florida (fig. l)o The area is 

generally in the eastern part of the la.nd=pebble phosphate district9 

and the Peace River flows south through the eastern part of the a.rea.o · 

The area was chosen for the study because~ (1) the aluminum 

phosphate zone here is thicker9 richer in uranium9 and more persistent 

than elsewhere in the district 9 (2) it is in this area that most of the 

phosphate is mined~ and probably will continue to be mined for the next 

.... . ---
:__ ~ ... -.-
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decade or more~ and (3) because of the active mining and prospecting in 

this area 9 it is here that we have the most complete information regard~ 

ing grade and distribution of the aluminum phosphate zone., Inasmuch as 

any plans for mining and treating the aluminum phosphate material must 

depend 9 at least at first~ on plans of the active companies to mine 

under lyi..llg commercial ~9matrix~ 9 this area must be the first to be 

eonsideredo 

Thanks are due to M.. H o B er gendahl 9 1.. V.. Blade .9 W.. t1., Carr .9 and 

R .. G., Petersen9 of the Geological Sm"vey; who have contrilnted directly 

to this investigation ., The active phosphate companies have given> free 

aeeess to their drilling and an.alytical data o International Minerals 

and Chemical Corp .. :; Virginia=Ca.rolina. Chemical Corp., 9 and Swift and Co.,~ 

drilling under contract to the Atomic Energy CommissionJ sampled and 

analyzed the aluminum phosphate zone" The data from the drilling form 

an important part of this report., Mr .. Wayne Thomas 9 an independent 

eontractor 9 allowed access to his drilling and assay data;; and permitted 

~ollection of samples ., Much of the data in the north half ofT., 30 Se~ 

Ro · 25 Eo~ east of the Peace River were collected from drilling by the 

Royster Guano Coo 

Except as noted in the report 9 all analyses were made by the 

Geological Survey Trace Elements Washington Laboratory .. 
I 

( 
... · .... GENERAL GEOLOGY 

There are three recognized formations in the land=pebble phosphate 

district = the middle Miocene Hawthorn formaticnJI the Pliocene Bone 

Valley formationS! and the Pleistocene terrace sandso Wind=blown sand.}) 

7 
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swamp deposits j and bars a.nd flood plains of streams are generally con~ 

sidered to be Recento 

Figure 2 is a diagrammatic eross=seetion through the Peace River 

area~ showing relations of formations 9 gamma=ray logs 9 and mining 

terminologyo 

Hawthorn formation 

The Hawthorn formation is a buff~ sandy~ clayey limestone 9 con= 

taining varying amounts of phosphorite particles o The formation is 

exposed only in the Peace River Valley and in mining pitso The top 

few feet of the formation have been weathered to a gray~ yellow-gray or 

green san~ phosphate=bearing calcareous clay. The Hawthorn formation 

ranges in thickness from a feather edge in northern Polk C'ounty to at 

least several hundred feet in Manatee and Hardee Countieso It is 

fossiliferous in most exposures in the area~ and contains abundant 

casts and molds of invertebrates.9 shark's teeth 9 an.d manatee ribso 

The Hawthorn formation is middle Miocene according to MacNeil (1947) 

and Cooke (1945)o 

Phosphate particles in the limestone are generally leaner in P2o5 
and in uranium content t.han those in the overlying calcareous clay. 

Bone Vallex formation 

The Bone Valley formation consists of a lower zone composed pre­

dominantly of phosphate nodules ?J sand~ and clay~ and an upper zone 

composed predominantly of clayey sand, with minor amounts of phosphate 

nodules (Altschuler.$ et al. ?J 1951-' Cathcart.9 1950)o 
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The lower zone~ or phosphatic memberJ together with the residual 

mantle on the Hawthorp9 comprise· the ~8matrixJ!J 3 or economic phosphate 

deposit e This unit ranges in thickness from more than 40 feet to a 

feather edgeo In places.9 (!igo 2) the 11matrix'8 is cut out completely 

by sharp 9 narrow channel=like bodies of loose quartz sando 

In general, the material mined is composed of about equal amounts 

of quartz sand, slime (which is called clay in the area) 9 and nodules 

of phosphate 9 although individual beds may vary from almost barren slime 

(clay) or sand to those which are composed almost entirely of phosphate 

nodules (table 1) o The slime fraction~ that fraction which . passes a 

150 to 200 mesh screen~ is composed of clay minerals 9 quartz silt 9 

and phosphate partieleso Although this fraction contains between 10 

and 20 percent P2o59 the material is so finely divided that no practical 

means of recove~y has yet been devisedo 

The upper part of the Bone Valley formation ranges from a slightly 

clayey sand to a sandy clay~ and generally contains a few phosphate 

nodulesG The contact between the lower and upper zones of the Bone 

Valley formation is gradational over a few inches to as much as a foot G 

All of the matel:"ial above the minable umatrix'11 is called overburden by 

the mining eompanie s G The upper part ranges in thickness from as much 

as 50 feet to a feather edge~ but probably averages about 12 to 15 feeto 

_.,.._, - - - ~ 
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Table l o -Ratios of recoverable phosphate nodulesll sand (tailings)~ and 

clay (slime) in individual strata of the matrix~ land=pebble 

phosphate district~ Floridao 

Phosphate (percmt) Sand ( -14 .j. 150 mesh ) Clay ( =150 mesh) 
7 14 mesh .... 14 7 150 me ~h 

coarse pebble concentrate (percent) (percent) 

A~ 

Bo 

Co 

Do 

Eo 

84.4 o., s BoO 

l o4 54o6 38o0 

23o6 23o0 38o7 

3 o0 7o3 19o7 

( o6 4o3 79o6 

Ao Bed ~ foot thick near the top of the matrixo 

Bo Bed 2 feet thickll in the middle of the matrixo 

Co Bed 4 feet thick.~> at the top of the matrixo 

6o8 

6oO 

l4o7 

70. 0 

8.,5 

Do Bed 2 feet thick~ near the base of the matrix = so=called 

E o Bed 6 feet thickJJ near the t op of the matrixo 

~~ ~ __ ..,._ .. ..... ~- ----· 
Jl'_ .. - • .:: - ~·" ·--- - I 
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The Bone Valley formation has been called Pliocene by Simpson_(l929) 

on the basis of its vertebrate faunao There is a possibility~ however~ 

that this fauna may be upper Miocene in ageo~ However 9 the fossils 

_/ Letter from Go Go Simpson to F. So MacNeil~ 7/3/53o 

indicate an age younger than middle Miocene (Hawthorn) for the beds in 

which they are foundo 

The calcium phosphate zone 

The ealcium phosphate zone is that part of the Bone Valley formation~ 

together with the residual mantle on the Hawthorn formation Which is 

characterized by nodules or particles of apatiteo In most places this 

zone is the economic part of the sectiono Like the aluminum phosphate 

zone~ it is not a stratigraphic unit 9 and may be entirely within the 

lower unit of the Bone Valley formationS> or ma.y be entirely residual 

Hawthorn 9 or a combination of the two. 

The aluminum phosphate zone 

The aluminum phosphate zone is that part of the Bone Valley for= 

mation which shows severe alterationo The alteration is generally 

confined to the upper part of the formation and the top of the lower 

part~ although there may be some development of aluminum phosphate even 

in the basal part of the formationo The zone can be identified by some 

or all of the following fea~uresg vesicular-like texturej secondary 

cements~ white color,$) low specific gravity j) and indurated or friable 
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charactero The zone generally cuts across stratigraphy (figo 2)o 

Pleistocene (?) terraGe sands 

The loose sands overlying the Bone Valley are probably Pleistocenej 

and/or Recent in ageo The ~ands are massive.f> very well sortedj and are 

almost pure quartz~ commonly with less that 5 percent clay j and a bout 

~ percent heavy minerals o Locally :1 even in the surficial material 9 

chemical analyses show as much as Oo 5 · perc;;ent P 2o 5~ mostly in . phosphate 

nodules o The contact, between i~he loose sands and the Bone Valley 

formation is commonly gradational9 but disconforma.ble relations 9 io e o, 

channel cutting and f'illing 21 have been seen in a few places and in 

addition 9 lenses of clayey sand near the Peace River are thought to 

represent a floodplain deposit of Plei$toeene or Recent ageo Deposits 

of peat.f> muek.9 and windblowp scmd at the surface may be Recent in age. 

WEATHERING AND EROSION 

The wr'it er believes that ~.reath ering and erosion have af fee ted the 

phosphate deposits several t:tmf~s during their for:rration. The scope of 

the paper is too limited to prE~sent all the details of the weathering 

picture 5) but some aspects deseJ:nve emphasis o 

A period of weathering q.ncl erosion followed the deposition of the 

Hawthorn formationj) and the -q.pper surface of the limestone of the 

Hawthorn formation is now a buried karst topography with ranges in 

altitude of from 40 feet to OV49r 150 feet. Weathering processes at 

this time probably- dissolvep. the more soluble calcium carponate~ 

leaving behind the less solublE~ calcium phosphate-9 sands pnd clayo 
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This material is the residual Hawthorn.9 and is called Hbed clay'' by 

the mining companies o The "bed cla.yn commonly contains higher percentages 

of phosphate particles than the limestoneo The phosphate particles of 

the nbed clayu contain more P20 r· and uranium than those in the limestone o 
) 

Ga.nma=ray logs comnonly show a peak just above the limestone~ reflecting 

the hi~er uranium content of the i»bed clayn ( figo 2)o 

Following the weathering and erosion of the Hawthorn formation~ the 

sea advanced, at iea st part way.~ over the deeply weathered terrain, and 

the Bone Vall~y formation was d1:;positedo 

The weathering which alter,3d the Bone Valley formation can be con-

trasted with that which altered the Hawthorn formation o Acid ground waters 

attacked the phosphate minerals~ t he most soluble material remaining» and 

altered them to aluminum phosphate minerals (Altschuler and BoudreauS> 1949) e 

·Uranium presumably was concentrated at or near the base of the zone of 

weathering , and the line of thi:s weathering profil e is very :irregularo 

Where only the upper part of th~~ Bone Valley formation was weathered 

little or no phosphate or urani1ain is in the filea ched zone',!. ' Where weather-

ing was deeper and penetrated into the lower 5 more phosphatic part of the 

Bone Valley formation~ both uranium and P
2
o

5 
contents are high. 

distribution is illustrated by the gamma=·ray logs of figure 2o 

Uranium 

Log 2 

shows only a sl~ght rise in the upper Bone Valley~ with the highest counts 

in the tvnatrix? .,· · Log 4 shows a high peak at the top of the nleached zone'~', 

with lower counts belowo · Logs 3 and 5 show the highest peaks at the base 

of the zone of leaching where the weathering pe.netrated the lower part of 

the Bone Valley formation o Typical analyses of the alwpinurn phosphate 

zone are shown on table 2~ 

~· - -- -- - _--:- ~ 



Table 2.--Typieal analyses of the aluminum phosphate zone. 

PzOs 
percent 

CaO A.120J l1J 
percent percent percent 

Hole G-11 (See. 33, .T. 27 So;~ .R • . 24 E:~) Analyses by Coronet Phosphate Co~ 

.e...Jt feet 

3!-6 

6-12 

lttoose sand~ JSoverburdenis 

Sand • very ·Slightly clayey t 
(upper Bone Valley) 

o.? 

s :and, clayey$ .with phosphate 12$0 
nodules. (1ower Bone Valley& 
stmatrixwv_) 

Not analyzed 

0.3 1:$7 . o.oOl. 

15.'0 W;;o o.oo6 

Ratio 
P205 ~~ CaO 

percent/ percent 

2.) 

a;; so 

Role I-12 (Sec. 26, T. 30 s. » R. 2.5 E.): Analyses by International Minerals & Chemical Corp. 

.0-4 

4-6 

L oil .. 
0=-~ 

&t-16 

16-20 

:&oose saM., ·~overburden~ 

Vesicular-like leached material. 10.3 
(leached lower Bone Valley) 

As above with s ani layers 

Sal'ld, cla.yey. with soft white 
phosphate noduJ.es, . (leached 
lower Bone-Valley) 

15'*8. 

2:3.:3 

Sand, .clayey, ablplrl.ant brown ani 18'~'7 
tan phosphate nodules.{unleached 
lower Bone Valley) 

Not analyzed 

1.-9 

&•7 

2?"~4 

23!;9 

s.o 

lt~3 

.7;rt1 . 

~~ap 

etJ : o.ooJ. 

0.013 

foOl'? 

0c.024 . 

o.oo9 

5o4 

J:•fj 

(f1Js92 

o· •. 78 
• 

~ 
~ 



Table 2 • ..--Typieal analyses of the aluminum phosphate zone-Continued., 

Hole E-16 (See. 6$ T. 3i S~'-~ R. 2.5 E.}· 

0-8 

8-10 

10-14 

14-20 

2Q..JO 

::~!loose sand, n overburdengg 

Slightly clayey sand (leached 
upper Bone Valley) 

Clayey sarxl, rwvesieu1al:"~8 ! , 

(leached lower Bone Valley) 

Sand, clayey, with . soft white 
phosphate nodules, (base of 
leaching)) 

Clayey san::l, with phosphate 
nodules, (lower Bone Valley 
'' matrixtR ) 

PzO:J CaO Al20.3 
percent percent percent 

lJ 
percent 

Ratio 
P205 I caa 

percent percent 

Analyses by International Minerals & Chemical Corp. 

Not analyzed 

zr•9 l to3 7:6 0.002 2.;2 

15'•:5 16 •. 8 4'~:5 o.o13 a:92 

15;.1 1&;·6 4o·li. 0"•018 (1!:61~ 

19';'0} 2?\;4 z:-7 0.010 ~:69 

.,_ 

~ 
~ 



Note that the analysis of the sample from 3~-6 feet in hole G=ll 

is similar to the analysis of the sample for 8=10 feet in hole E=l6~ and 

that the analyses of unleached lower Bone Valley (6-12 feet in G=ll9 

16=20 feet in I-12~ and 20-30 feet in E~l6) are all similar, and that 

samples in holes I.-=.12 and E=l6 with tisoft white phosphaten have the 

st ura.niwn contents ., In hole I-12 there is . apparently no ''upper 

all eye~ represented. In all of the holes fJ the ratio of P 20 5/CaO ­

es with depthe 

MINERALOOY 

The mineralogy has been described by Altsehu~er and Boudreau (1949)~ 

Owens, Berman.9 and Altschuler (1953).9 and Berman (1953)., For ;further 

information on the mineralogy of the alt+minum phosphate zone, the reader 

is referred to these papers., 

The minerals eli seu ssed in this report are~ 

l o Carbonate fluorapatite C~ (P04,9 C~3)6 o CaF2 

Ratio P2o5/Ca0 is Oo65 

2 . Wavellite Al3 (F90h)3(P04)2 o 5H20 

3. Crqndallite CaAlJ (Po4)2 (OH) 5 • H20 

Ratio P2o5/Ca0 is 2o53 

4o Millisite (Na3 K) CaA16(P0~)4. (OH)
9 

o 3H20 

Ratio P
2
o5/Ca0 is 5o05 

5. Kaolinite Al4 (OH)
8 

Si
4
o

10 

6o Montmorillonite (A1.9 Mg, Fe)4 (OH)4 (Si,Al)so20 o SH
2

0 

7 o A"ttapulgite Mg5Sig o20(0H)2 • lOH20 

QL 
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8e Quartz Si02 

9o Calcite Caoo3 
lOo Dolomite Ca~ Mg (co3)z 

20 

Chemical formulae for the minerals~ and the P2o5/Ca0 ratios are 

from Dana's Sy'stem of Mineralogy (Palache~ et al., Jl 195l)e 

Berman (1953).!' in describing the mineralogy of a drill holeJl points 

out that the deeper unaltered Hawthorn limestone contains calcite~ quartz~ 

minor apatite.~> and the clay minerals~ either kaolinite~ or montmorillonitee 

The Hawthorn formation consists of dolomite 9 attapulgite~ quartz and 

apatite closer to the surfaee j the nmatrixn of the Bone Valley formation 

is quartz.9 montmorillonite,:,) a.nd apatite; and the tRoverburden 1s is quartz 

and montmorilloniteo This section is typical of those areas ~here there 

has been no development of aluminum phosphate mineralso 

X-ray spectrometer analyses of a series of vertical channel samples 9 

each sample representing a very limited stratigraphic interval~ were 

made by L" V. Blade in 1952o ·All of the ~ections were taken from the 

surface to the base of the exposure., The following are generalizations 

from several sections which are believed typical of areas that have been 

affected by leaching.., and where aluminum phosphate minerals have formed. 

The loose sand at the surface ~ontains only quartz 9 except near 

the contact with the clayey sand of the upper Bone Valley.., Where minor 

kaolinite w~s detectede In the clayey sand of the upper Bone Valley9 in 

all sections whether leaehing was apparent or not~ kaoliniteS> wavellite~ ­

crandallite (called pseudow~vellite in earlier reports) 9 and possibly a. 

minor amount of montmorillonite are present (quartz is 3 of course~ 

ubiquitous, and will not be mentioned hereafter) o Farther down in the 



sectionJ at the top of the lower Bone Valley9 the same minerals are 

present 3 but at the contact 9 or . slightly above it~ montmorillonite is 

the most abundant clay mi..neral~ apatite becomes abundant and commonly 

crandallite is more abundant than wavellite. In the lower Bone Valle.y 

(the matrix)~ apatite and montmorillonite are the most abundanfj minerals; 

kaolinite and aluminum phosphate minerals are minor constituents. The 

bed clay contains ca.leite and dolomite wl;lich are not present higher 

in the sectionJ in addition to apatite and montmorillonite. (Only one 

sample of be~ clay was analyzed~ and in this sample no attapulgite was 

identifiedo) The vertical distribution of the change in the ratio P2059 

CaO 
as illustrated in table 251 corresponds with the change from aluminum 

phosphate minerals higher in the sections to calcium phosphate minerals 

lower in the sectiono 

MODE OF OCCURRENCE AND DISTRIBUTION OF THE ALUMINUM PHOSPHATE ZONE 

The aluminum phosphate zone overlies and was derived .from the 

calcium phosphate zone (the 111:tn.a trixtu) o The mapped area consists of 

three physiographic units (Fowler~ et al. 9 1927); (1) the rid~ unit» 

a comparatively high rolling upland~ (2) the f~atwoods unit~ bordering 

the uplandsJ and C3) the valley unit along the Peace River~ (:fig. 1). 

The maps of distribution (£igso 9~ 10, 11~ 12~ 13 and 15) show the 

following relations g ( 1) The aluminum phosphate zone is thinj dis-

continuous.9 or absent in the ridge area from whieh it presumably was 

removed by erosion (figo 2)o These characteristics are exemplified in 



of the zone are irregular and the zone is thin (averaging less than 2 

feet~ and rarely exceeding 6 feet in thickness) or absent (figs G 9, 10,9 

ll)o (2) In the flatwoods unit bordering the uplands the zone is 

thicker, more continuousJJ aYld higher in gradeo Thickness averages 

about 7 feet.9 and ranges up to 25 feet in some plae@:s west of the Peaee 

Ro 25 Eo, the aluminum phosphate zone reaches thicknesses in excess of 

50 feete In a few, small, discontinuous areas on the flat1.«>ods region 

the aluminum phosphate zone is thin or absent, or low in P2o5 or uranium 

~ont ent o Enough data have not been a~cumulated to explain these areas 

where the zone is thin or absent.9 but they may be due to erosion of the 

zone or to the fact that in local areas 1 because of top9graphy or high 

water table 9 the zone was never formedo (3) Along the valley of the 

Peace River it self.9 the zone is missingJJ probably because it was removed 

by erosiono In a belt about a mile wide paralleling the river a gray 

clayey sand occupies the position of the aluminum phosphate zone 9 but 

this bed contains practically no P 2o 5 or uran iumo It is possibly a 

Pleistocene floodplain deposit of the Peace Rivere (4) There is an 

area or series of areas containing very thick aluminum phosphate zone 

about a mile east of the Peace River and parallel to it; (5) a second 

area or series of areas containing thick aluminum phosphate zone is 

about 2 miles west of the river and only crudely subparallel to it; 

(6) there is a third area on the edge of the ridge unit about 6 miles 

west of the river~ which also contains thiek aluminum phozphate zone 

(tige ll)o Chemical distribution and variations are discussed in a 

-

l 
\ 

\ 
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following sectionJ but it should be emphasized that generally9 the areas 

where the zone is thickest (figo 11) correspond with areas of high ~205 

a.nd uranium contento 

Relations of the aluminum phosphate zone to the calcium phosphate ~ne 

The ealciu.m. phosphate zone or matrix underlying the aluminum 

phosphate zone varies in composition and character as followsg (1) In 

the ridge U..l'lit 9 the matrix contains predominantly coarse (,.£14 mesh) 

phosphate particles which are low in P
2
o

5 
(average about 31 percent) 

~nd are high in uranium (average about Oo015 percent ) o (2) In the 

flatwoods unit .9 the matrix consists predominantly of fine ( - 1.4 ,ll50 rresh) 

phosphate particles ~ich are higp in P2o
5 

(average about 34 percent)~ 

a.nd are low in uranium (average about Oo009 percent) o (3) In the 

valley un.it.9 the matrix thins 9 and the phosphate pa.rt.icles are the 

same in character as in the flatwoods unit:; up to a line very close to 

the river (in some cases to within 300 feet or less)J> where coarser 

particles lm~er in P2o5 again pradominateo (4) In the very narrow 

channel of the river the matrix is absento 

Thus$) the most continuous 9 thickestJJ and hig}lest grade aluminum 

phosphate zone o~cupies a.n area between the rtver and the higher ridge» 

and overlies uma.trix2v· that is leaner in uranium than the nmatrixn 

material at higher elevations" 

If 9 as seems likely 9 the aluminum phosphate zone is an a.lterat ion 

product of the underly:ing matrix.9 it probably \"las developed over much 

of the district~ and the fact that it is either absent or onlY 

ft - - r .,... 

- - - --, - - --- - I ·- . :---~~ .. ~-
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sporadically present in the ridge unit may mean that it was removed sub-

sequent to its formationJ and carried away.9 or depositedJ probably in 

the flatwoods unito This would account for some of the over thickened 

areas in the flatwoods.9 away from the river~ and the high grade and more 

or less continuous extent of the zone in this area o It may also help to 

explain the fact that thick and high=grade areas tend to be the sameo 

In ~1 undisturbed section of l eached material, Ca0.9 P2o5 ~ and U are low 

at the top 9 and increase gradually to a maximum at or slightly below the 

contact of the aluw~num phosphate zone and the calcium phosphate zoneo 

Deposition of eroded material with high content of CaOJ P2o5 ~ and U9 on 

the normal section could account for the double peaks of these oxides 

shown in figure 7o 

CHEMICAL RELATIONS AND VARIATIONS IN THE ALUMINUM PHOSPHATE ZONE 

The aluminum phosphate zoneJ because it is secondar.y~ and presumably 

was formed by the action of acid ground waters on the phosphate deposits 

of the Bone Valley~ has a wide range in compositiono In partJ at least~ 

the range L~ composition depends on whether the upper, sparsely phosphatic 

part. of the Bone Valley formation or the lo\"lerJ' highly phosphatic part.$! 

or both were altered by the leaching ., Therefore~ any attempt to present 

an average.\) or representative composition, must be qualified by stating 

which part of the Bone Valley is involvedo A ft~ther complication is 

that there are areas where the Bone Valley formation is unaltered 9 or 

where altered material has been stripped off by erosion~ and unaltered 

lower Bone Valley is overlain by later (Pleistocene?) deposit s o 

~ :~ ~ j;;_ ~ ~---- -_:,: -- - -- -- --- .. 
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Table 3 shows the range in composition and the average composition of 

the aluminum phosphate zone for at"'1 area about 7 miles northwest of BartowJ 

Florida~ and for th~ Peace River area~ Although the first area is not in 

the Peace River Valley~ the analytical results are typical of places 

where the alwni.num phosphate zone either was not developed~ or where it 

developed from the upper~ low=phosphate part of the ·Bone Valley formation o 

In the Peace River area 9 both .high- and low=grade samples were used in 

~omputing the ranges and averages .. The low=grade samples in range 

eolumns A and B are very similars but the high=grade samples are very 

different o 

Table 3o--Chemical composition of the aluminum phosphate zone4 

Range (in percentl Average (in percent) 

A B B 

P205 Oo68 - 7o84 Oe59 = 22o08 2o52 7.,86 

Al203 1 .. 14 - 6o89 1 .. 22 - 22 .. 37 3o05 7.95 

CaO Oo02 - 4o43 0. 02 """' 26 .. 72 1.24 4.86 

U308 0~ 000 - 0. 010 OoOOl=- 0 .. 033 0.,005 OoOll 

Ao 27 samples north of Bartow~ analyses by Coronet Phosphate Coo 

(Whitney, 1953 J o 

B. 93 samples Pea~e River area)) analyses by International 

·Minerals and Chemical Corp. (1953)o 

In order to present some of ·the chemical relations in the aluminum 

phosphate zone~ a statistical comparison w~s made of the analyses of the 

~ ~ _.,.,~.,y-.- _.,._! ... ua•':"-:----~;;: 
·--·~-·· ·--·- -



93 samples from the Peace River areao The comparison is shown in 
( 

table 4 o Although the number of san:ples is perhaps too few to be 

, statistically valid~ the writer believes that t he results at least 

indicate certain interesting trends o Further statist ical work~ with 

many more samples~ is plannedo Details of the analyses will be pre-

sented Lu a report in preparationo 

The study showed that most of the samples which are low in uranium 

are also low in P2059 and that as uranium_ eontent increases~ the number 

of samples which are low in P
2
o5 decreases markedlyo There did not seem 

to be any consistent relation of uranium content to GaO oontent, but 

the Al2q3 content seems to il1crease as the uranium content inoreases o 

The most significant thing about this study is the P2o5 - U 

relationship~ whieh is confirmed by other data~ (ligso 9 and 10) 

whereas the relations of CaO and Al
2
o
3 

to U are not as elear eut o 

may be due to the fa~-t that these1 samples represent small vertical 

intervals from drill hole eores 9 whereas the maps of distribution 

represent the total thickness of the zonee 

This 



Table 4 . -~Table showing relations of P20.5 , Ca.O, airl Al203 to U30e· 

tJ 0 3 8 P2os Ca.O .u2°3 

No. of 
1<5%- .5-19% .>lo% <Stf, .5-~~ >101' <S% .5-10% ' Grade Range of Samples Samples 

'N"_ 

<r;oo~ 25 78fo ,_ 9f, 13% 83% ' 9% 8%. ~ -: 5(:$ 

. ~c,oo~ to ·~olo% 28 :30% 42% 28% 6($ ll~ 23% )fJI; 6f!/o 

/ 

'~Oll% .to . 015% 2l. 10~ 6f!/, 3rPfo ?a% 5% 25% 2~ 45% 

>.015% 26 8% 42$ 5rf% ?~ ' ~ j 12% 12% 29/o 
' I 

The fig'Qres within the heavy rectangle indicate the 

percentage of samples that fall rl thin the intersecting 

ve:FticaJ. and horizontal catagories~ 

/ 

>lo% 

{) 

10% 

35% 

- 59fo 
1\) 

~ 
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Comparison betwee:~ U.sJ P2o5s Ca.O~ and AlaP? per~entages in the =150 mesh 

(slime) fraction9 and the total (head) sample 

Early research work on the aluminum phosphate zone showed a con= 

centration of both uranium and phosphate in the slime fraction~ and it 

seemed likely that a sand=slime separation method of beneficiation of 

the zone might be used in processing the rna terials () For this reason 

much of the aralytical data on the aluminum phosphate zone is for the 

=150 mesh fraction o However~ the latest work on this material indicates 

that the raw material will be treated 9 without any sand=slime separationo 

J.n order to make -t,he maps of chemical distribution most, useful and to 

utilize a.l.l available inforrnationj) comparisons between =150 mesh analyses 

and total analyses were made to see if there was any consistent relation 

between them5 and if a factor could be applied to the slime analysis to 

convert it to an approximate head analysis-o 

Figure 3 is a scatter diagram shov>Ting the relation of CaO in the 

=-150 mesh fraction to CaO, in the head sa.mpleo -As can be seen~ the 
·'i·.- · 

scatter is extreme 9 but many of the samples with low CaO percentages 

in the =150 mesh fractionJJ have much lower percentages in the head 

samples.$) while many of the samples with high percentages of CaO in the 

=150 mesh fraction have equally high 9 or higher percents in the head 

. . _ ~rcent CaO =1 ;QI1 
sa.mpleo Accordingly~ the num.er1cal rat1os of (g:rcent CaO hea."~J were _ 

computed for 160 samples o The arithmetic average of all ratio~ where 

the CaO content in the ~150 mesh fraction is less than 5o0 percent is 

2o4SJJ whereas the average ratio for those samples where the GaO content 

of the =150 mesh fraction is between 5al and lOoO percent is l<>S2o The 
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average ratios continue to decrease as the GaO content in the -150 mesh 

fraction increaseso Where the GaO content in the =150 mesh fraction is 

more than 25 o0 percent the ratio is l ola 'Because of the wide scatter 

shown in fi~re 3~ the map of GaO· distribution ( fige 13) 9 made~ in part 

with the use of the above ratios 9 should be used and interpreted with 

caution<' 

Figures 49 5JJ and 6, are scatter diagrams showing respectively the 

relations of P2o5 ~ Al2o3 .1l and U in the -·150 mesh to those components in 

the head samples o From figure 4 the arithmetic average of the ratios 

of ~P-erc:ent. Pz0.2S~l50]l is 1·92~ For Al
2

o
3

, the average ratio is 3.26, 
percent P2P;(hea~ 

and or U9 the average ratio is slightly· more than 2o 

Accordingly where only =150 mesh analyses were available for the 

aluminum phosphate zone 9 the analyses figures were reduced by the ratios 

given aboveo The area east of the Peace River is the only one Where 

subst antially all the data are converted.. Elsewhere on the maps~ only 

a parl of the data were converte'do 

Vertical variations 

The maps showing distribution of the chemical components of the 

aluminum phosphate zone were made by using the analyses or averaging 

analyses for the total thickness of the zoneo However~ as shown by 
I 

det ailed analyses of channel or drill hole sample s 9 the zone is not at 

all uniform with depth. Because mining is by open pit methods, using 

large dragline:s 9 slight variations in the thickness mined may make a 

eonsiderable change in the analyses of the material mined with respect 

to the a~alyses predicted from a drill hole <' 

··- -. - - ,.,..,.. - ~- 4=-w- I 
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Table 5 shows the variations in analyses:~ which might result .from 

mining different parts of the aluminum phosphate zone a Data used are 

from Hole 1=4~ figure 7o 

Table · 5-o--Variation in chemical analyses with depth of t he 

aluminum phosphate zone 

Interval Average Average Average Average 
! 1203 CaO P205 u 

percent per·c;ent pereent percent 

10=22 9o4 6ol So6 OoOOS 

12=22 10o'2 6G8 9o4 Oo009 

12=16 l2e9 2o9 8 o4 Oo013 

20=22 6o3 l2 ol llo5 Oo006 

The same variation can be seen in hole H=l4 9 (£ig., 7) and in 

figure 8 ~ which shows the variations in analyses of the =150 me sh 

fraction from the surficial sands to the limestone of the Hawthorn 

for.ma.tiono 

.Lateral variations 

A series of maps have been: made showin~ the variations :Ln CaO» 

Al2o3 ~ UJJ P2o5JJ and thickness of the aluminum phosphate zone o Most of 

the data used in preparing these maps are from drill holes spaced at 

one hole per 40 acres~ but in a few areas (notably sec o 34~ T ~ 30 So 9 

Ro 24 E o ~ S6CS o 3 and 4j) To 31 S o ~ Ro 24 E., .9 sees ., 29 9 30.9 31 ~ and 32 , 

T~ 30 So 9 Ro 25 E o$ and sec ., 59 T., 31 S., 9 Ro 25 E . )~ the data are based 

on S or more holes per 40 acres ., 

. --·-- -_A,... --- --J 
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The maps showing distribution of U and P2o5 are verf sim.ilare (See 

figs~ 9 and lOti·) Areas of high PzOs contynt coincide closely with areas 

of high U content 9 and areas of low P2o5 content coincide with areas of 

low U content o This. 1-lould indicate ·that gamma;, ray logs :J which give a 

measure of radioacti vity-9 may be used to suggest the general range of 

Pz~; 'content as -well a:s uranium content o This relation is also shown 

graphically on the favorability map (figo 15)~ HoweverJJ there are 

rather large areas (seco 1 9 To 31 So~ Ro 25 Ed) 9 where the U content 

and P2o5 content do not coineideo Therefore:, this relationship .should 

be used with caution o 

There is also a general relationship between thickness and . grade~ 

areas underlain by the thicker parts of the alu.minwn phosphate zone 

tend to coincide with the areas containing higher=grade U and P2o5& 

(Compare .figo 11 with figs o 9 and lOo·) Areas underlain by the thinner 

parts of the zone also coincide with low grade areas~ particularly along 

the Peace River 51 but this can be explained as being due to the erosion 

of the aluminum phosphate zone by the river and the deposition 9 in its 

placeJ of non=phosphatic clayey sands of the floodplaino The mp of 

Al203 distribution (l'igo 12) shows that areas of medium content of Al2o3 

extend along and across the .Peace River in areas of low P2o5j) CaO, and . 

U content o This relationship m.ig._ht indicate an area of non=phosphatic 

clayey sands c There is~ howeverJ a belt of high Al2?3 patches in the 

west parts of To 30 S$ and To 31 Sc 57 which is roughly similar to the 

belts of hig)l P2o5 and U patches in west parts of T~ 30 Sc and T~ 31 S. 

The map of distribution of Ca.O (figo 13) is someWhat different than 
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the maps of U9 P205 and Al2o3 distribution in that areas of high and 

medium CaO content are rather small 9 and throughout most of the area the 

GaO content. is lowo However 9 areas of high CaO content coincide very 

generally9 with areas of high P2o5 and U content 9 although the areas of 

high CaO tend to be smaller in sizeo It is also true that s orne patches 

of highest U content correspond to patches of lowest CaO contento 

In general 9 the distribution maps show large areas of fairly 

uniform grade aluminum phosphate zone 9 and also show that higp U and 

P2o5 eontent go together9 with generally high CaO content 9 .although the 

-
last component is somewhat more irregular in distribution o However ~ 

these maps were made up from rather widespread data 9 and therefore 9 

figure 14 was prepared in order to deter~ine whethe~ more closely spaced 

data would show similar patterns ,or distributiono 

The distribution of P2o5.\) U J! Ca0.9 and Al2o
3 

is :rm1ch more erratic 

in the closely spaced holes in figure 14 than would have been predicted 

from the favorability map (tigo 15) o Each of the holes represents 

about two days of mining9 and an examination of .figure , 14 shows that 

there would be marked variations in feed to a plant 9 and that these 

variations would be almost daily.9 particularly in the portion of the 

diagram represented by holes 7 through 12 o The change in the character 

of the material is also significanto ln the areas represented 'by hol es 

3 to 6 and 13 to 75 9 the material is high in A1z03 and low in CaOs 

indicating the pres~nce of aluminum phosphate minerals .\) while in the 

area represented by holes 7 to l2s the material is high and variable 

in CaO and P2o 
5 

p.nd low in Al2o3
S> indicp.ti..l'Jg the presence of ca.leium 

phosphate or calcium aluminum phosphate minerals o 

...-i:.___ ·:·=_:- ... ... --·---~ --
-------~-~---
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The discussion above is the most pessimistic interpretationo Alter-

natively~ since this is a right angle traverse 9 ~here may be a continuous 

and uniform aluminum phosphate zone from holes 3 = 79 extending to 9 and 

including holes 12 = 75e However 9 even if this is not so 9 there are 

still two patches, each representing about one week of mining of 

relatively homogeneous 9 low=calcium material 9 separated by a patch of 

high-calcium9 low=uranium material. 

An examination of the · maps of distribution (figs o 9, 109 12j and 

13) indicates that the area of figure 14 would be medium=grade in uranium 

( Oo 005 to Oo 015 percent) J> variable grade Al2o
3 

.9 medium= grade P 20 5.9 and 

generally low=grade CaOo However 9 the detailed picture shows that only 

about tw:>""'thirds of the area falls into the above pattern 9 the remaining 

third being low in uranium (less than Do005 percent) and Al
2

039 and 

variable in P2o5 and Ca.Oo 

The preceding discussion indicated that variations in chemical 

analysis of the aluminum phosphate zon.e can be significant between 

samples spaced at 200 feeto Accordingly9 two mines were sampled on 

50 foot centers to determine the analytical variation between very 

clos$ly spaced samples ., Fifteen samples were taken at the Peace Valley 

mine, in seeo 8 9 To 31 So~ Ro 25 Eo The samples were taken at 50 foot 

intervals on the south face of a long eas~=west pit., A single sample 

of the ent:ire thickness of the aluminum phosphate zone was taken a.t 

each localityo The overburden thickness was uniform~ ranging from 

6 to 9 feetJ> but the aluminum phosphate zone was much more irregular~ 

ranging from 2 to S feet in thieknesso No regular changes in thick-

ness were noted in this section., 

13 I. 

\ 
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The analytical· variations are plotted in figure 16o The close 

correspondence in the shapes of the lines of P2o5 and uranium is note= 

worthyo The peaks and troughs of the lines rna tch very closelyo The 

uranium content falls below Oo005 percent in only one sample~ no e 12j 

but is Oo006 percent in holes 1 9 3~ 6j and 15o P
2
o

5 
falls below 6o0 

percent in samples 1 9 3J 6, 129 and 152 therefore all of these samples 

are of questionable economic value o Al2o3 content is uniformly higp; 

falling below 10 percent only in samples 39 63 and lle CaO is very low 

in samples 1 through 9 9 and in samples 10 through 15 is stromgly variable • 
... 

Twenty~one samples were taken at the Varn mine~ in seco 30, To 31 So~ 

Ro 26 Eo Samples 1=5 were on the north face of the pit and samples 6=21 

were on the east face of the pit~ making this a right angle sectiono 

The aluminum phosphate zone ranges from 11 to 13 feet in thickness on 

the north face and the north end of the east face and thins to a minimum 

of 2 feet at the south end of the east faceo The overburden is thickest 

at the south end of the east face, and thins northward as the aluminum 

phosphate zone thickens o 

Analytical variations are plot ted in figure 17 e The uranium content 

is higher and more uniform than at the Peace Valley mineo Only one sample ~ 

21, falls below OoOlO percento Also 9 although there is a fair correspondence 

between P2o5 and uranium contents~ it is not as close as the correspondence 

shown in figure 16o The section from sample 1 through 15 is quite uniform, 

containing low CaOj high uranium51 medium P2o5 (from 6 to 10 percent).$) and 

medium to high Al2o
3 

(from B to about 13 percent )~~ In samples 16-21, 

as the section of aluminum phosphate material becomes thinner, the 
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analytical variations become more extreme, P205 ranging from 4 o0 to l4. S 

percent~ CaO from Oe4 to l4 o0 percent~ U from Oo006 to Oo023 percent~ 

with only Al2o3 remaining relatively unifonno 

The conditions indicated by these closely spaced holes may also have 

general significance o They are in an area general ly favorable for the 

aluminum phosphate zone~ and it seems reasonable that similar variations 

will be found in other generally favorable areas . 

RELATIONS OF GEOLOGIC FEATURES TO UTILIZATION OF THE. ALUMINUM PHOSPHATE ZONE 

A number of factors must be considered in discuss ing the economics of 

the aluminum phosphate zoneo These factors can be divided~ for purposes 

of this discussion~ into those that directly affect the economics and those 

that indirectly affect the processing 9 or the final produet o The direct 

factors are (1) thickness of waste material (overburden) above the zone$ 

which must be less than an unknown maximum}) (2) thickness of the zone~ 

which must be above a given minimum~ and (3) phosphatpe and uranium content 

in percent~ which must be above a given minimwno If any one or combina= 

tion of these factors are below the minimum limit~ the zone is uneconomic o 

The indirect factors are g (l) High Ca.O content which may make pro.., 

cessing cost,s higherJ> and (2) higp Al2o
3 

content which may make the final 

product less desirablec In those areas where the percentage of Al2o
3 

and CaO are too large the economic value of the zone may be question~ 

able o 

Another indirect factor which may become important in the future, is 

whether or not economic phosphate deposit s underlie the aluminum phosphate 

t' -··- -=..:--
·~ . ....,. ~ -¥-~ 
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zoneo At present all mining of the zone must be integrated with the 

mining plans of the phosphate companies for the i 8matrixn o A few scat-

tered holes ;y in outlying areas indicate that a good aluminum phosphate 

zone is present in some parts of the land=pebble area Where there is no 

underlying economic rgmatrix11 o Future prospecting :may reveal more of 

those areas .. 

In the area of the Peace River drainagej the factor of excess over= 

burden thickness has not been consideredj inasmuch as overburden is thin 

enough in this area so that all of it is minable for matrixo It is~ 

" therefore~ favorable for mining the aluminum phosphate zoneo 

The factor of thickness of the aluminum phosphate zone is important. 

All of the active phosphate companies consider three feet as the minimum 

thickness that can be economically mined with the large equipment eur-

rently usedo Therefore the three foot isopach line has been used as a 

cutoff on figure 15 (favorability diagram)o Any change in this fa~tor~ 

either raising or lowering the linli t 9 would change only the details in 

the position of the line9 for instance raising the limit to 4 feet would 

move the line away from the Peace River :P and would add a few more iso-

lated unfavorable patches in otherwise favorable areaso 

The cutoff value of contained P
2
o
5 

has been arbitrarily placed at 

6 percent 3 p*incipally because some large areas contain less that 6 per~ 

cent P295~ and other large areas contain between 6 and 12 percent Pz95• 

Raising the limit would have about the same effect as raising thickness 

and uranium percent, io ea 9 it w:uld tend to move the line away from the 

Peaee River. 

... - ~~ 

.. -·-.- ~ -. _:~ 
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A limit of 0.,005 per~ent uranium as a cutoff has been chosen because 

most of the samples which were above this value had high contents of 

uranium in the slime fraction., The U content of the slime fraction is 

a,bout 0 ., 015 percent and ranges up to 0 . 030 percent mere head assays 

range from 0.,005 to 0 ., 010 per©ent U!o These amounts of uranium in the 

slime fraction might behigh enough to be economic if a sand=slime 

separation process is used in treating the material ., .Raising the cutoff 

value to 0 ., 010 percent would make the unfavorable area. much larger 

(fig., 9) by moving the cutoff line up t o a mile further away from the 
il 

Peace River o 

It is interesting to note the very . close similarity of unfavorable 

and favorable areas defined by each of the factors ., An area paralleling 

the Peace River and about a mile in width is unfavorable with respect to 

all factors~ and the actual lines for each factor correspond very closely., 

In the west two= thirds of T., 31 S .,· 9 R.. 24 E ., 9 small areas of favorable 

ground for one factor are generally not favorable for one or both of the 

other~ resulting in a large area of generally urtfavorable gr6undo This 

area is on the edge of the ridge :unit and the line~ between 'favorable -

and unfavorable ground probably c~incides fairly closely vdth the line 

dividing the ridgE m1it from t-he flatwoods unit~ Generally~ 

except for small patches~ the area of the flatwoods u~it contains 

favorable alumintun phosphate zone.)) and there is another favorable area 

to the east of the Pea©~ River ., The favorable area extends at least 

several miles south of the mapped areao 

More data on the area to the south will be available sometime in 

.... - - --- -··~---·· - ~ - .- - . - -
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the near future and will be discussed in a report now being prepared on 
\ 

the aluminum phosphate zone of the entire land~pebble districto 

No cu~off grades for CaO and A1203 have been chosen 5 as too little 

is known about how they affect the economics and process technology, 

• 
and their effe~ts on the final product~ 

MINING PLANS 

Mining of the aluminum phosphate zone in the Peace River area must 
• 

be carried on at the time the underlying 11matrixra is mined by the 

• phosphate companie9e Accordingly the mining plans of the phosphate 

companies are of importance in planning any exploitation of the a.l~num 

phosphate zoneo ~hree companies~ International· Minerals and Chemical 

Corpo ~ Vitginia=Carolina Chemical Corpo~ ~1d Swift and Company are active 

at present in the area under discussion~ and ~ fourth;; Davison Chemical 

Corpo will start mining in 1955 or 1956o 

Internation Minerals and Chemical Corpo operates the Noralyn and 

Peace Valley mines~ both in areas that are favorable, and will move to 

one or two other areas if present plans are carried outo The Noralyn 

Mine will be in operation for many years~ and as much as 7 :P 000 tons per 

day of alwninum phosphate zone material. will be mined a However:; there 

will probably be short periods of time when no economic aluminum phosphate 

zone material will be produced., Plans for the Peace Valley Mine are 

somewhat less certain., Mining may continue for a number of years, but 

eventually will be moved east of the Peace River to the French areab As 

• long as this company mines at Pea~e Valley~ production of aluminum 
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phosphate material nri_gb,t be as much as 79 000 tons per day~ in favorable 

areas» but would be subject to the same variations in production as the 

Noralyn Mineo Production from the French area may be expected to be 

somewhat different» depending on precisely Where the mining is carried 

ono The favorability map indicates that as ~ining approaches the Peace 

Riverj there will be periods \vhen little or po aluminum phosphate 

material will be produeedo Mining away from the river$) howevers> might 

be expected to be in favorable groundj) ana perhaps 5$)000 to 10~000 tons 

per day could be expected$) again howeverj with short periods of time of 

~ 

little or no productiono 

Ifin:ing plans of this company for the New Phosphoria area indicate 

that 6Ventually a large=scale operation may be started here~ as are-

placement for the Achan mine~ outside the area. under discussiono In-

asmu~h as the area where mining probably will start (secs o 3 and 49 T& 

31 So 9 Ro 24 Eo) 9 is unfavorable 9 only a. sporadic production of aluminum 

phosphate naterial c an be expected_9 therefore 9 this mine is omitted from 

the production t ableo 

Virginia~Carolina Chemical Corp o operates two mines~ Clear Springs 

and Homelandj both adjacent to the Peace River 9 almost on the line 

separating favorable and unfavorable ~reaso When mining in favorable 

groundj which would be about half=timeSJ the two areas might produce up 

to 10~000 tons per day of aluminum phosphate zone materialo Mining is 

expected to continue in this area for 10 years or moree 

Swift and Company operate two mines$) Varh and Watsonjl in the., areao 

The Varn Mine is close to tpe Peace River 9 where conditions are the s arne 

a.s at the Clear Springs and Homeland Mineso Production from this mine 9 
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when in favorable ground might be as much as 1J500 = 29 000 tons per day; 

the lower tonnage is due to the much smaller operationo The Watson Mine 

is just south of the map area in secso 4J 5.9 S9 9~ 15 .9 and 16$) T .. 32 Soil 

Ro 25 Eo Production may be as much as 3»000 tons per day in favorable 

areaso Present plans are that Swift will operate in these areas f~r 

10 - 15 yearso 

Davison Chemical Corpo will move into the South Ridgewood area in 

seeso 10 and 15 9 To 30 S o9 Ro 24 E .. il in 1955 or 1956o Although only 

thickness data are shown on the maps 9 a few analyses and many gamnm=ray 

logs indicate that this area is favorable 9 with only local small areas 

of unfavorable groundo Production from this area mignt be about 49 000 

tons per dayo 
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Production data are summarized in table 6. 

Table 6.--Possible daily production of the aluminum phosphate zone. 

Company 

IMCC 

Swift 

Davison 

Total. 

Possible average 
production 

short tons per day 

Current Future 

Peace Valley 5,000 I 

French 5 000 

Noralyn 7 u000 7, 000 

Clear Springs 4~000 4,000 

4$000 

Varn 12000. 

.Watson 

South Ridgewood 4 ,000 

23,000 2S5'000 

Possible time 
(months/year) mining 
at average production 

Current Future 

7-S 

5-6 y 

7-8 

5-6 y 
5-6 y 
5-6]/ 

7-S 

7 

j)1 When mining near Peace River there probably will be no production; 
this is assumed to be about half time. · 

-<l if- LI I 3Jiiil 
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As indicated in table 6~ the average production time for aluminum 

phosphate zone might be 7 months per year, or possibly about 13,000 tons 

per day. It is possiblej of course~ that all of the mines might be in 

unfavorable ground at the same ti.me.9 resulting in little or no production. 

However 9 indications are that mines in the favorab~e areas (Peace Valley, 

Noralyn.9 Watson.-9 and later South Ridgewood) would be out of production 

for only a few days at a }ime.9 and during observations in the mining 

areas over a several year period there was no time when all of the mines 

· in this area t'lere in unfavorable groundo ThereforeJ it seems likely that 
.. 

t he minimum production will be on the order of 5,000 tons per day. The 

ma.x:imum production$ on t.he other hand might be about 23,000 tons per day, 

as there have been many occasions when all six mines in the area have been 

observed min.ing in favorable ground o 

Beeause of the possible daily variations in tonnage and grade 9 plant 

design must consider large surge capacity and blending facilitieso In 

addition , as pointed out by the writer and others (Cathcart, 1951; 

Cathcart and others ~ 1953)$ substantial tonnages of favorable aluminum 

phosphate zone are present in the overburden dumps of mined out areaso 

This material could be removed~ according to company engineers 9 at a ,. 
reasonable coste Ihasmuch as production could be spotty, it may be 

important to consider production from the overburden chmps as a standby 

operationo 

.... - ~ ' 
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TONNAGE AND GRADE OF THE ALUMINUM PHOSPHATE ZONE 

Table 7 summarizes data on tonnage and grade for part of the area 

discussed. Data for the remainder of the area have not been computed as 

yet.. Thes.e data have been computed from all possible sources, but most 

have come from gamma=ray logs~ and are therefore, not precise. Because 

of the very large tonnages present, even if these figures merely show 

an order of magnitude~ enough material is present for many years of 

m~1ing.. If 13~000 tons per day are mined (table 6 and discussion, 

manuse~ipt p. 51) 9 the yearly production will be 4 million tons. The 

tonnage shown in table 7 9 therefore1 represents more tpan 35 years of 

production from these two townships. However, tonnages have been com-

puted for only a small part of the total area9 and considerably larger 

tonnages pro ba.bly will be developed in these town ships 9 pos sibly two 

or three times as large as shown. 

t:; ::- -------= ------ -:: 
- - -
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T. 31 S. • R. 25 E.o 

Totals 

Table 7~-Tonnage and grade summary. aluminum phosphate zone, 

T. 30 S., R. 25 E. t · T • 31 S., R. 25 E~ 

Average 
Percent of thickness 

area of 
computed JJ zone (feet) 

36 

18 

~ 
{ 2,: 

8 

Average 
eU;OH 

(percent) 

o·.o12 

0~'01~ 

Tons aluminum. phosphate 
material (in millions of tons) 

Inferred Irrlicaterl 

56 44 

ZL 30 

77 74 

jJ Tonnages were computed only for 40 acre tracts with at least one drill hole." 

Tons U308 
Inferred Indicated 

7500 4970 

2355 J079 

9855 8049 

\J1 
\.1.) 

(;. 
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