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INTRODUCTION
The configuration of the potentiometric surface and the areas of A comparison of the potentiometric surfaces of the Floridan aquifer
30°— artesian flow of the Floridan aquifer in Florida as of May 1974 are shown for 1961 (Healy, 1962) and 1974 reveals most of the major features of the
on the large map. The potentiometric surface is the level to which water potentiometric surface have not changed appreciably during the
will rise in tightly cased wells that tap the aquifer. The level of this intervening 14-yr period. Areas where the potentiometric surface is
surface is referenced to sea level. The position of the potentiometric declining, the average annual rate of decline for the 14-yr period, and the
surface for May 1974 is based on water levels measured in 670 wells in net decline of ground-water levels are shown on figure 2. The average
Florida. The water levels were measured and the map prepared as an annual rate of decline of water levels in individual wells in the Floridan —{30°
integral part of the continuing cooperative program of monitoring the aquifer ranged from 2 ft/yr to less than 1 ft/yr during 1961-74. In five
ground-water resources of the state. areas where withdrawal of ground water has been heavy the
potentiometric surface has declined markedly: 10 ft or more in the
THE FLORIDAN AQUIFER north-central part of Orange County, in Putnam and St. Johns Counties,
i g . . and in the northern part of Hillsborough County; and 20 ft or more in the
The Floridan aqux.f.er. is part of an artesian aquifer system that coastal parts of Nassau and Okaloosag Counties and in the west-central
extends over 82,000 mi4 in Florida, southern Alabama, southeastern part of Polk County (fig. 2)
Georgia, anq part of South Carolina, and is a principal source of ground- The potentiometric. Su'rface also changed in Bay, Liberty, and
water supph.es in these areas., . . i N i Walton Counties. However, this change was probably the result of
Iy Florids, the:aquiler’ consisia chisfly, of limestane: formufions additional control data, obtained since 1961, that allowed better
ranging from middle Eocene to Miocene in age. It was given the name definition of the potentiometric surface in 1974.
“Floridan” by Parker (1955). The aquifer ranges in thickness from about The potentiometric surface declined markedly in several areas
500 ft in north-central Florida in Citrus and Levy Counties to about 2,000 before 1961. A decline of at least 60 ft occurred during 1946-61 along the
ft in northeast Duval County. The top of the aquifer is at land surface in coast in Okaloosa County; about 65 ft during 193961 in Nassau County;
north-central Florida and at least 1,200 ft below land surface in the and about 25 ft during 19,47~61 in Polk County. In Okaloosa County th(;
29°— eEiraes HOtULWeSTsTL PaEs ol Bl BUS Hin. 1)('1 : diti decline has not yet resulted in sea-water encroachment possibly because
Water in the Flfmda.n aquifer occurs under artesian conditions the transmissivity of the aquifer decreases seaward. In Nassau County,
except Yvherg the aquifer is close to land sm.-face'. In those areas where sea-water encroachment began in the early 1940’s, possibly because of AWKk N7 LTy
the aquifer lies close to the surface, the aquifer is under water-table or the observed decline in potentiometric surface there. In Polk County
unconfined conditions. Where the aquifer is overlain by confining beds it the decline has not resulted in any noticeable upward n;ovement of s alin(;
contains water under sufficient pressure so that water in. wells will ri.se water from depth. There, the confining beds below or in the lowermost — 29°
above the top of the Floridan aquifer and wells will flow if the potentio- part of the Floridan see;n to be effective in preventing such upward
metric surface in the well is above land surface. Hovement
The Floridan aquifer is the major source of fresh ground-water !
supplies in the State of Florida. In 1970, the aquifer supplied about 280 AREAS OF ARTESIAN FLOW
mgd for municipal use, 710 mgd for agricutural use, and 360 mgd for
industrial use. This total demand of 1,350 mgd represents 47 percent of The areas in which water in the aquifer is under sufficient pressure
the total daily fresh ground-water use in the State (Healy, 1972; Pride, to rise above land surface and, therefore, to flow from open wells and
1973). springs, is shown on the large map.
Water will flow from wells that tap the Floridan aquifer in 19,700
POTENTIOMETRIC SURFACE OF mi2 or 36 percent of Florida. Areas of flow include the Atlantic coast
THE FLORIDAN AQUIFER extending from Nassau to Dade County, the southern third of the
. i : ¢ : peninsula and the Gulf Coast from Monroe County and the Keys EXPLANATION
The potentiometric surface of the Floridan aquifer as of May 1974 is northward as far as coastal parts of Taylor, Jefferson and Wakulla
shown on the large map by a series of contours that connect points of Counties, and many areas in northwest Florida. Inland, flow areas D Floridan aquifer at or near land surface.
equal altitude of water levels in wells that tap the aquifer. The earliest parallel many of the major rivers and springs but are too small to be
28° portrayal of the .altitude of the potentiometric surface of a limestone included on the map.
aque‘r 11 mmd" was made by Gunter (1929) Wh(.) prepa‘red a Just as the potentiometric surface fluctuates because of changing —=200— Line of equal depth to Floridan aquifer
potentiometric map for the northern part of 'the Florida peninsula. quantities of recharge (prolonged dry or wet periods) and discharge f fio P n aq i
Stringfield (1936) prepared a potentiometric map that covered a (increased pumping, spring flow) so must the areas of artesian flow nterval 200 feet. Datum is mean o \
segment of the State extending from the Suwannee River to the Florida increaselind dosroase. tin response to these changes—where the sea level. OSCEOLA - o
Keys. The first potentiometric map to show artesian pressure conditions altitiude of the potentiometric surface is equal to or nearly equal to the - . o — 28°
for th.e st whole was ‘prepared by Healy (1962) from water- altitude of land surface. If the potentiometric surface rises, the area of Xy 3Q
level information collected during July, 1961. flowing wells will increase and, if the surface declines, the area of flow X wm
The potentiometric surface contmu?.lly fluctuates in response to will decrease. Thus, the area and amount of flow will decrease during a \ 7 v
changes in rates of recharge to and discharge f.rom Lhe.aq}ufer. It drought and increase during or after periods of heavy rainfall. Prolonged N ‘ >
recharge exceeds discharge the pressure surface rises and if mschuge dry periods and (or) periods of heavy pumping can lower the potentio- A . ‘ - &
exceeds recharge the surface declines. The surfage also ﬂuctuat.es'm metric surface to the extent that wells and springs in the center of, ° 50 MILES INDIAN RIYER
response to many natural phenomena other t_han rainfall, some of which rather than marginal to, the area of flowing wells will cease to flow. For L1111 § , - o
include changes in atmospheric pressure, wind, ocean tide§ and earth- example, Kissengen Spring flowed 28.2 mgd in 1933 and ceased to flow in
quakes. Because the contours reflect the hydrologic regimen of the February 1950 as a result of the decline of the potentiometric surface @Q . onos ¢ 2 D
aquifer they, accordingly, denote §uch hydrologic features., in general, below the spring outlet (Peek, 1951). Comparison of the area of flow in o N 3 K
5 atpas G talirdl recharge and dischinrgp). faul srean ok withgciwl by 1961 (Healy, 1962) with that of 1974 as delineated by the large map in this . S b oxckcnose
wells. Al}?o, the contourfd suréace Off the aquifer can bde used in con]unc; report reveals that the area of artesian flow has decreased only slightly /‘b \ =
tion with other hydrologic data for quantitative determinations o : F ; s : : K . . : \
hiydrolisgle psranieters ‘sush as the coelhicient of leskance (Bermas, ;Llc zfynyl :’;‘;i;“wsggz i;:‘:zliig:: ?:;Tlotth:eg?:::flometnc ik FIGURE 1. Depth to top of the Floridan aquifer in Florida (Adapted from D \ (ERC \
1963), velocities of ground-water movement (Faulkner, 1973), and rates g ’ ) Vernon, 1973.) \Vs . | o 1\
27°— of recharge to the aquifer (Clark, 1964). SELECTED REFERENCES o) . i ,
The principal source of recharge to the Floridan aquifer is rainfall. Bermes, B. J., Leve, G. W., and Tarver, G. R., j . ‘ -
The aquifer is replenished by infiltration of rain over about 13,000 mi2 1963 Geology and ground-water resources of Flagler, Putnam, and
(Cooper, 1953). In addition to rainfall in Florida, recharge also occurs by St. Johns Counties, Florida: Florida Geol. Survey, Rept. Inv. 32. . .
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Recharge to the aquifer occurs (1) where the top of the aquifer 1953 Ground-water in central and northern Florida: Florida Geol. O
intercepts land surface, (2) where sediments covering the aquifer are Survey, Rept. Inv. 10. - -
relatively thin and permeable, and (3) where the overlying impermeable Faulkner, G. L., TR o ) .
formations have been breached by erosional processes and sinkholes. 1973 Geohydrology of the cross-Florida Barge Canal area, with — TR
Mounds or highs in the potentiometric surface generally indicate special reference to the Ocala vicinity: U. S. Geol. Survey Water | e B O e S
recharge areas of the aquifer; however, the existence of a mound or high Resources Inv. 1-73. voi'\i CRIPSEDCITIT I s ol S 2 HENDRY BEALCH
in the potentiometric surface does not necessarily indicate that recharge Ferguson, . E., Lingham, C. W., Love, S. K., and Vernon, R. O. r,gT,‘_V.J‘ b h /"°~[H::)'-....o.\,yf:" (\_ ‘! Loa |
is significant. At least two significant hydrogeologic conditions can 1947 Sp’rin'gs of ‘Florida: Florida Geol. Su;'vey Geol. Bull. 31, | i [ Gima $;i - T_( T3 loaxe o .
produce potentiometric highs in the Floridan aquifer: (1) the cover of 2 \ " Jeusex| 3‘h'.o;‘7 R — q ‘ l
impermeable formations is thin or discontinuous and (or) numerous sink Gunter, Herman, and Ponton, G. M., . ) i e N | A |
holes are open to the aquifer. Such conditions are favorable for 1929 Need for conservation and protection of our water supply with 35:.}_1'2}’,‘““& - . ! - e e
. significant recharge. The mound (on the large map) in parts of Alachua, special reference to waters fgom t,;‘e glc‘da Limestone: Florida ST L
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permeability and silt and clay in abundance form a continuous cover. 1962 Piezometric surface and areas of artesian flow of the Floridan - ]
Recharge, generally small, can maintain a potentiometric high because aquifer, July 7-16, 1961: Florida Geol. Survey Map Series 4. coLliEn . e
the rate of lateral migration of water in the Floridan is low. The mound Healy, Henry G., 0 I PO
on the surface in the north part of Liberty County is an example of this 1972 Public water lies of selected icipalities in Florida, 1970: ) - o e
condition. Yields of wells that tap the Floridan there generally are less Florida Dept. Nat. Resources, Bur. Geology Inf. Circ. 81. N - Q
that 250 gpm (Pascale, 1975). .
Of the two conditions cited above, the second, concerned with low Healy, Henry G., . " . . EXPLANATION 5 J
permeability in the Floridan, may be relatively common. That recharge 1974 ;&mﬁegggg:ggufﬁzo%g t}éiy'(féoﬁ)“lo% aléS ur"ve%gn L \ . o -
is being rejected in the areas of some potentiometric highs is obvious: : pt. . g : BN IMp Eercs. 09, Net decline in feet. ,, . 2
land surface in these areas is wet or swampy much of the year. Hughes, G. H., Hampton, E. R., and Tucker, D. F., \ MONROE d
Discharge from the Floridan aquifer occurs as seepage or by spring 1971 Annual and seasonal rainfall in Florida: Florida Dept. Nat. 1- 5 SADE
flow into streams, withdrawals by wells, ground-water outflow to the Resources, Bur. Geology Map Series 40. .
ocean or to the Gulf, and evapotranspiration where the aquifer is near Parker, G. G., and others 5-10
land surf.ace. Some of t.he di§charge areas are defined by the 1955 Water resources of southeastern Florida with special reference D EXPLANATION ‘.‘ f
configuration of the potentiometric contour lines on the large map. For to the geology and ground water of the Miami area: U. S. Geol. D 10-20 —— 50— POTENTIOMETRIC CONTOUR. Shows altitude at which water /
e e e e A B ke L Bares Wor Bopt Fues a8 level would havestond in tightly cased welsthat pnetrate | )
where ground-water witildrawal is significant. The depression at the Pascalg‘,]g' E‘? eld A Us in Florida: . . 20-40 £he Florldm.l meiter, May 131 Con.tour intecvals 1¥ snd 20 / y
2850 coast in Okaloosa County is a result of such withdrawal. . N‘;tt’mﬁz:oduﬁs OBI:: {T eée;)’ﬁ)“gt;rn’,‘l’:p S;zieslo’%da' Florida Dept. feet, changing at sea level. Datum is mean sea level. A' / /
: : . : . i : ) 2 Average annual rate of
Rivef{‘:t;?r‘;i‘;l‘t“oﬁ';er;’i;ﬁ;tt‘;’::;‘:ff :;‘;‘y”;;ﬂ;f};;ls‘;i bl Peek, Harry M., Ao g 4 AREA OF ARTESIAN FLOW. Extent and distribution of areas ' >
the bed of the river. Approximately 34 springs discharge togthe river 1961 Cessation of fiow of Kissengen Spring in Polk County, Florida, i ( < means “less than”). / of artesian flow vary with fluctuations of the potentiometric s &
(Rosenau, 1974). According to Ferguson (1947), spring discharge o the }z;:it.e;.resource studies, Part III: Florida Geol. Survey Rept. » s}xrface. Areas of artesim‘l flow adjacent to springs, many 20
Suwannee River in the 32-mi reach from White Springs to Ellaville is 385 . R rivers, and coastal beach ridge areas have not been included. —] 25°
mgd. Discharge from the aquifer includes flow of 5,000 mgd from at least Pride, R. W., . . j 4 J
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water use from the Floridan aquifer in 1970. Resources, Bur. Geology, Inf. Circ. 83.
Rosenau, J. C., and Faulkner, G. L., 7z
1974 An index to springs of Florida: Florida Dept.Nat. Resources, FIGURE 2. Decline of the potentiometric surface of the Floridan aquifer in areas £
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