UNITED STATES DEPARTMENT OF THE INTERIOR

FLORIDA DEPARTMENT OF NATURAL RESOURCES

GEOLOGICAL SURVEY MAP SERIES NO. 31, July, 1969 published by BUREAU OF GEOLOGY
89° 88° 87° 86° 85° 84° 83° 82° 81° 80°
l | l I I I | | I
31° b
ﬁ%?éﬁ%?@;ﬁ% o = §” I A ey
w ESCAMBIA ¢ Rl ER 7 SARAE = aHOAL RIVER ‘ HOLMES Ly APALACQICOLA RIVER —]31°
=) 24— (near Cenfury) ; 2< / Inear Crgs'vnew) 7/ 247 “(at Chattahoochee)
&9 N « HEstview uéw bt i [ woODRUFF DAM s
S dla N e Lo \ /,1.8 ™ {}ge, B E)ﬁF AK ﬁ%‘»’hé&ﬁsﬁ f by 18— ./ .
Q R R S e wmm,@ e/ : ‘ N f@gﬁwwescxm - Ne=c
- 12 L2 - /2’ i 12 T e e e / HASSAU M
Ea \ { ! EADSOEN gty o S A\ {
w26 wabkingron — - 6 N SUWANNEE RIVER "~~~ -— __ : A
© E . [ 1o F ol L 7 i e JAaé Branford ) % | N ; /f S L
i JFMAMU yASON : %é <nL 3; A &QN P o it 3 m\d}iﬁﬁ'ﬁ@ A MY .LA Sjﬂ’l\l D . ’; JEFFERSQN | MADISON kf\ [ rron N E B / - mjwi /X
Average flow 6,’\'2(83""'”&5}6»{&1 lverage flow™ ~HQG4 Ecubl(: teer Lo Avero&‘e fiow 21 23%5/ cubic ; 2 // hat e R :gw\}:w%
per second. ) per second. T A, ; fest per secp‘rrd - — LZ e i 20 | Q;ﬁm FE | R :/ 4
Record used: ~ g0 T | ‘ T B ; - = ; RIVE MY =
el ( d: 1935-60) (Record used: 1939-60) < L _(g;aw Lu;;gw lge\g-mﬂng - T hadeo % | commn | (near” Fort | White)- - D ) o\
1 ) { O - t LAKE Cf d oG 3 sz ~_ \
S A”“’*«“’}WK ; JFMAMUJGASOND Pu e % \
< A e ( Bm"*‘“% i e Dl (U \
—— - S Averaqe flow-6y436 c bic ‘-?t L o E \\X
FRANKLIN o féé} per second. #A %\ L~ o+ eo 7 Ponmel > —30°
: i \(m\co?d 1932-60) 7/ o4 [\ ] A
= \ A %SéF / Q\I/ﬂ* i N Y % \
7 L ;l S JFm \\; \ <
ey N & GAINESVILLE g N ‘ﬁ\y Vias g," \ >
g = \\YW‘ e (2{ SELLER Anxcauﬂveroqe flow P99 c\&ncs i r’”/\ 2
SEASONAL VARIATION OF STREAMFLOW IN FLORIDA & 3 § L-L feet pe£ second. ) [ \ "
N X ecord ed: 1933- \
o I\\\ ( £§// ‘ L_ﬁ'rg \i\i} - 6?2 W msfa.sa \\ -
e /{ LEVY /,«' g N \9.4; \&,,, e o
< ‘ | z s ) =ION Y o\
W. E. Kenner B - i x b \ 2 o\
29°— R4 : MARION N ad [ voLusIA \
Florida’s pattern of streamflow variation is unusual in two autumn months of September, October, and November for g % ) Y J @8 )
respects. First, the month-to-month variation in average the Escambia River is only about 13 percent; for the 3 wﬁf/d “&5; oo ;’ S ®oe Aaw 2N
streamflow is relatively small; second, the seasonal variations Withlacoochee River in west-central Florida autumn flow was HH H Dﬂ HOLDER @ R _,__f{; S S 0 g ST. JOHNS RIV}R — 29°
of streams in different sections of the state are different. A about 27 percent; for the St. Johns River was 39 percent; and NIRRT B CRCRAD w THLACOOC FRIVER % {E T LAKE ) e ar D % Lend} \
convenient way to show seasonal variations of streamflow is for the Tamiami Canal Outlets (prior to construction of DEFUNIAK SPRINGS < = (mear __Holder R \_ o s \{:}
to graphically compare monthly average flow, in terms of the Conservation Area 3) was about 55 percent. 33 024 crTRUS \"'\5} \:}& ! q;";/ 8 o }f /3 -
percentage of average annual flow as shown on the map. o = T3 i ; Vo W\i} | f/ S
The percentage of summer (June, July, August) flow in _ - 12 T —{ symTya— ! T 2 smmme
Several factors contribute to the variation of streamflow. relation to the annual flow averages about the same Blim -3 J ; M/ 6 L \;
The small month-to-month variability in streamflow is the throughout the state and is about equal to that during the o ] _ S =5 NANDO A0 & 17 [M}
result of (1) the relatively low variability of average monthly winter months (December, January, February), even though ’—l ] [—I l_l fr’ E 0 ) v ) ¢ J F M A W .j J &2 s§ Q/N 0
rainfall (Figure 1); (2) the relatively high rate of about three times as much rainfall occurs during the summer w O he J))'F M A MTY A s o IN D 1 : $
evapotranspiration in the summer (Figure 2); (3) the large as during the winter. About 20 percent of the annual flow ¥ BLELE SAK“E ch? SHORNAC ‘ e e ey Mu‘g‘g ”‘ﬂb”"“%oyé\\ c\umc
volume of slowly released natural storage in Florida’s occurs in each of these seasons. An exception is the Upper z Veraggsc flow 191 c Tfeet i» 7 kje per’ sepon&k\ 1%
numerous lakes; and (4) the large and relatively stable inflow Peace River basin where a considerably larger percentage of T or per second ' ;\ ! ?3( R /% 5 I\
28° vely ) ! ] t é _{ {Recdrd used: 93‘}? g )\
of ground water to streams from extensive limestone and streamflow occurs in the summer than in the winter. s\ = Refm usedeSBz- Cj) \ N R \
alluvial aquifer systems. Two examples illustrate the small g = ﬁi 1S ‘N S ’ (x ,,/ \\\\
variability of average monthly flow of streams of different Florida’s unusual pattern of seasonal variation of w or ;s 4 y X 8 QE/‘ e [ \i\‘ <
sizes that drain different geologic terrain. streamflow is due largely to its position in the transition zone g l—“—]ﬂ HH fj ﬁz\ ) ‘(H/nv.i.ssaneugﬁ i) v \f> ,,f ‘\“” \‘ i \;\ o —2¢
between the continental weather pattern of southeastern w o mﬂ gj s, . i’"’“ ) {3%‘ e ‘ \\\ -
The Santa Fe River near Fort White has an average United States and the tropical weather pattern of the < dFUAEJI 800N { d%; AT FoLs ) \“"\ = b e
discharge of 1,599 cfs (cubic feet per second), drains about Caribbean Sea. During the winter and early spring the 2 GAINESVILLE ‘1, / b i}b - L ¢ \ >
1,100 square miles, and is fed largely by springs issuing from continental pattern, characterized by high pressure air masses £ = ) ’ CD \ \ o INDIANIRIVER Z
limestone aquifers. The highest average monthly flow that move southeasterly from western Canada across the g ) N e o ﬁ - e o \\Xe\
(October) is 10.2 percent, and the lowest average monthly Central Plains States, predominates in northern Florida. o ; o ‘H?;’::imf:mif (B \
flow (February) is 7.1 percent, based on continuous Generally, these air masses flow eastwarc over the Mississippi 5+ - (MANATEE /| waroeE ) i ﬁ\\
streamflow records for 1933 to 1960. The Shoal River near Valley, thence to the northeast over the Atlantic Seaboard, H H < s Sy T\ k’{',. okEecHOBEE |
Crestview has an average discharge of 1,064 cfs, drains about and over the Atlantic Ocean. The leading edges of cold air o rll—lrll—l BIm [ 5 T {f\ ‘“‘@‘ ) % \
475 square miles, and is fed largely by seepage from shallow masses meet the warmer moist air masses of the Gulf region JFMAMUJJASOND T m} ) | e | /{ \\“(‘“ | btlEls \
alluvial aquifers and direct runoff. The highest average and produce the “frontal” weather that results in severe AVON PARK SARASOTA |~ : & 4 ARCADIA R AN A ‘oxezcmass
27° monthly flow (March) is 11.2 percent and the lowest average storms and copious rainfall. These weather fronts frequently / RS é’g (N 0 % L«M e ”‘”"“j \l
monthly flow (October) is 6.1 percent of the average annual move across southern Alabama and Georgia and northern 10 w EACE RIVER Q%’ 7" pEseTo "‘55”" R
flow, based on continuous streamflow records for 1939 to Florida but rarely reach as far south as Lake Okeechobee. b = 24 (pear: Arcddlo 4 Y ("90(\ eechob \) MARTIN \
1960. 5 w9 _-,JJ}\” - v Lake " N\\ ..
Florida’s summer and fall climate is sub-tropical and is <>[ w18 & P// / \“” - == TR 27
Although the average month-to-month variation in characterized by local thunderstorms and humid, HI—IH [1o .y 12 ﬁ et I E{\ Okeechobee \
streamflow is small, recognizable patterns of seasonal low-pressure air masses (easterly waves) that usually form in & J FMAMUJUJASONDT D ; P \ ¥ B '\,
streamflow exist statewide; the pattern in northwestern the Caribbean Sea and move westward of north-westward. As BELLE GLADE - 2 6 A Y { 1. I " h
Florida is distinctly different from the seasonal streamflow these masses of moist air pass over peninsular Florida, = <21 (o] L S FMAF & %gg i
pattern of southern Florida. precipitating their moisture as rain, thev gradually dissipate o J FM % { J A /§> OND - i M g ' |
with correspondingly less rainfall on northwestern Florida Figure 1. Monthly Average Rainfall for the 30-year Average & \J ,326 fcubgcg feet senplverage iflow \\2,2|T\\ cubig,, .., j
The graphs on the map show the monthly stzeamflow, in and southern Georgia and Alabama. Occasionally an easterly period, 1931-1960 at De Funiak Springs, Lake City, per sedon d ® L feet per, second. {
terms of the percentage of aver ge annual flow that occured wave becomes intensified and forms intc a tropical storm or Gainesville, Avon Park, and Belle Glade. ‘5 (\ ; ] (Record Psed: 1929-60) ;
for each of 10 representative steams or canals. Averages and hurricane. High winds and heavy rainfall accompany such (Record use MO) 1 Q % b \ N ) {
percentages representing the seasonal pattern of runoff were storms which often add to the normal late summer and fall % : ; ' o = o X e = R = o
computed on the basis of the periods of streamflow record rains in southern Florida. © % - L_ o wi A N ;;
26° indicated on the graphs, the shortest being the 20-year record o + \ T } \ oA RD }‘
for Tamiami Canal outlets. Where more than 20 years of The line of demarcation between areas dominated by the s { : N : |
record was available, the longer record was used in the two weather types is not sharp. The continual north-south 5L e \ eTiE R % h “ |
computations. In general, during the spring, streamflow is shifting of the tropical and continental air masses results in a 'ﬁ: < \ ; ‘ —26°
high?st in extreme no'rthwest Florida, 'moderate in central seasgnal distribution o‘f rainfall that has a pl:edom.inanﬂy 2 [_l HH \@ W TAMIAMI C Aﬂh]Aqu E BUTLETS. mmji—;x - N
Florida, and lowest in southern Florida. A gradual but continental pattern in northwestern Florida, is less S S T T AT T AL G0 N0 LN v (Mi '#io gg Monroe) ,/%5
progressive decrease in springtime streamflow from north to continental and more tropical in central Florida, and is 3 WOODRUFF DAM W}§\24 MM\&!”; ;}
south is evident. For example, the combined average for the predominantly tropical in southern Florida. The pattern of 5 Hesabert S di‘g T ; rasiAMi| | CANAL N ¥
Escambia River for the spring months of March, April, and seasonal rainfall caused by the interplay of the two weather Sor = \ MONROE | ' {
May is 40 percent of the annual average; for the Santa Fe systems, seasonal variations in evaporation, and releases of S — :Il 12 3 .
River about 25 percent‘; for the Peace River, about 13 water to streams from stored ground water are all reflected in ~ gk = 2 6 |
percent; and for the Tamiami Canal Outlets, about 6 percent. Florida’s pattern of seasonal variation of streamflow. s l_”—ll—’ I—H—lﬂ EXPLANATION e Z o g
w i 4
Conversely, the autumn streamflow shows a progressive g ° JFMAMUJU JASON |:| TAN * J o A M iy Nf D % 5?;
increase from north to south. The combined average for the g G(?;:gsi\é";l,‘s i~ Av %::;e - :(;ld 800 <ubic ;et\; /;
2s° Prepared by the %10 (#{cord used |94|,§oa)m J
U. S. GEOLOGICAL SURVEY g N ~ v W/
in cooperation with the = ,{/// —] 25°
BUREAU OF GEOLOGY HH Hﬂﬂ Y
FLORIDA DEPARTMENT OF NATURAL RESOURCES e e e e <
TALLAHASSEE, FLORIDA HIALEAH A <
1969 (1943-67) .
N 7
Figure 2. Monthly Average Pan Evaporation at Wood- W
ruff Dam, Gainesville, and Hialeah. b2 Ve
o 10 20 30 40 S0 MILES
[ s .
| l | l | l [ [ |
89° 8s° 87° 86° 8s° 8a° 83° 82° 81° 80°

AREK
T65
MS
31

o, A



FLORIDA DEPARTMENT OF NATURAL RESOURCES
published by BUREAU OF GEOLOGY

UNITED STATES DEPARTMENT OF THE INTERIOR

MAP SERIESNO.31. UPDATED GEOLOGICAL SURVEY

89° 88° 87° 86° 85° 8A° 83° 82° 81° 80°

I | I I I I I I I

310f—
T Y. N R —
csIm}mv / saNTA ROSA | \ “} .
w { ) » APALACHICOLARIVER 3"
: *.ESCAMBI/ IARIVER ;ﬁ g / \
G}
<z \nﬂgr g\ogtury \ RESTVIEW,O’L \(EHOA ax. ( &%Qp&;}ahgg&hee) =
< 9 20 NS Jey 20 ; . “uﬁ L ~ | cHATTAHOOCHEE -
< *\3 I e — e {
o N o pso / 9,:, y T ——— ——
I'Z— g \ - e I 'f / 4 E}f'/ !( AN / K \— T ——— - e '
52 it , P17 g Ty 3 R ‘
Oz e S AT 0* ) P MADISON O WANNE,EFIWE,B D
SEASONAL VARIATION OF % < FMA J /A o i L F A - J A 56 - N-—QL—J caLkoun S E- M A W S0 I\Lég) / sEFFERSON | 20 (ag-Branford) \ : /
= i E Wt |
STREAMFLOW IN FLORIDA - A"erag eet Average fTow 1]022cub®Yeet [ I \ & Average fIoW21,870 cHi feet | A 4 n\ L s
per second. per second o " perse . o . A \"\/v‘/ T | eaker ’
(Record used: 1935-72) (Record used: T9 (Record tsed: 1929 72) L“WI s — - SUWAN .
e by WENS)S s |
W.E. Kenner : ./ n k2 U FiM LLM \b\d ASOND
N N ) "
Proparedbythe S —ne N < Mrage toub skt O
UNITED STATES GEOLOGICAL SURVEY \.:"{—;RANKUN ) oy @ ® > —{30°
in cooperation with the —4g (R cordused: 19 ‘17 O N
BUREAU OF GEOLOGY & 3| > c
FLORIDA DEPARTMENT OF NATURAL RESOURCES < ) s SAN Gf\’msv, M A
TALLAHASSEE, FLORIDA I h ® 1~
1969 / k& GILCHRIST] ALACHUA AV drage ﬂ.ﬁ'WATa
UPDATED 1975 pIxIE ‘: ' ! ébsecond
X

Florida’s pattern of streamflow variation is unusual in two
respects. First, the month-to-month variation in average
streamflow is relatively small; second, the seasonal variations of
streams in different sections of the state are different. A
convenient way to show seasonal variations of streamflow is to
graphically compare monthly average flow, in terms of the
percentage of average flow as shown on the map.

Several factors contribute to the variation of streamflow.
The small month-to-month variability in streamflow is the result
of (1) the relatively low variability of average monthly rainfall
(Figure 1); (2) the relatively high rate of evapotranspiration in
the summer (Figure 2); (3) the large volume of slowly released
natural storage in Florida's numerous lakes; and (4) the large
and relatively stable inflow of ground water to streams from
extensive limestone and alluvial aquifer systems. Two examples
illustrate the small variability of average monthly flow of streams
of different sizes that drain different geologic terrain.

The Santa Fe River near Fort White has an average

Florida’s summer and fall climate is sub-tropical and is
characterized by local thunderstorms and humid, low-pressure
air masses (easterly waves) that usually form in the Caribbean
Sea and move westward or northwestward. As these masses of
moist air pass over peninsular Florida, precipitating their
moisture as rain, they gradually dissipate with correspondingly
less rainfall on northwestern Florida and southern Georgia and
Alabama. Occasionally an easterly wave becomes intensified and
forms into a tropical storm or hurricane. High winds and heavy
rainfy accompany such storms which often add to the normal
late summer and fall rains in southern Florida.

The line of demarcation between areas dominated by the two
weather types is not sharp. The continual north-south shifting of
the tropical and continental air masses results in a seasonal
distribution of rainfall that has a predominantly continental
pattern in northwestern Florida, is less continental and more
tropical in central Florida, and is predominantly tropical in
southern Florida. The pattern of seasonal rainfall caused by the
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discharge of 1,670 cfs (cubic feet per second), drains about 1,100 interplay of the two weather systems, seasonal variations in
square miles, and is fed largely by springs issuing from limestone evaporation, and releases of water to streams from stored
aquifers. The highest average monthly flow (September) is 10.8 ground water are all reflected in Florida’s pattern of seasonal
percent, and the lowest average monthly flow (May) is 7.1 variation of streamflow.
28°— percent, based on continuous streamflow records for 1933 to
1972. The Shoal River near Crestview has an average discharge
of 1,042 cfs, drains about 475 square miles, and is fed largely by
seepage from shallow alluvial aquifers and direct runoff. The
highest average monthly flow (March) is 11.0 percent and the
lowest average monthly flow (November) is 6.2 percent of the
- average annual flow, based on continuous-streamflow records for
1939 to 1972.
Although the average month-to-month variation in
streamflow is small, recognizable patterns of seasonal
streamflow exist statewide; the pattern in northwestern Florida
is distinctly different from the seasonal streamflow pattern of
southern Florida.
The graphs on the map show the monthly streamflow, in
terms of the percentage of average annual flow that occurred for
each of 10 representative streams or canals. Averages and
percentages representing the seasonal pattern of runoff were
27| computed on the basis of the periods of streamflow record
indicated on the graphs, the shortest being the 32-year record for
Tamiami Canal outlets. Where more than 32 years of record was
available, the longer record was used in the computations. In
general, during the spring, streamflow is highest in extreme
northwest Florida, moderate in central Florida, and lowest in
southern Florida. A gradual but progressive decrease in
springtime streamflow from north to south is evident. For
example, the combined average for the Escambia River for the
spring months of March, April, and May is 40 percent of the
annual average; for the Santa Fe River about 25 percent; for the
Peace River, about 13 percent; and for the Tamiami Canal
Outlets, about 8 percent.
Conversely, the autumn streamflow shows a progressive
increase from north to south. The combined average for the
autumn months of September, October, and November for the
Escambia River is only about 12 percent; for the Withlacoochee %
River in west-central Florida autumn flow was about 37 percent; &
26° |— for the St. Johns River was 38 percent; and for the Tamiami orF +
Canal Qutlets was about 48 percent. PR
The percentage of summer (June, July, August) flow in
relation to the annual flow averages about the same throughout
the state and is about equal to that during the winter months
(December, January, February), even though about three times
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Florida's unusual pattern of seasonal variation of streamflow
is due largely to its position in the transition zone between the
continental weather pattern of southeastern United States and
the tropical weather pattern of the Caribbean Sea. During the
winter and early spring the continental pattern, characterized by
high pressure air masses that move southeasterly from western
Canada across the Central Plains States, predominates in
northern Florida. Generally, these air masses flow eastward over
the Mississippi Valley, thence to the northeast over the Atlantic
Seaboard, and over the Atlantic Ocean. The leading edges of cold
air masses meet the warmer moist air masses of the Gulf region
and produce the “frontal” weather that results in severe storms
and copious rainfall. These weather fronts frequently move
across southern Alabama and Georgia and northern Florida but
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