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MANGROVE FOREST TYPES A."') IJOCASS 

Samuel C. Snedaker and Douglas J .. Pool 

Center for Aquatic Sciences 

University of Florida 

Gainesville. Florida 32611 

Mangrove Forest Types_:-

The aaj or producers in mangrove ecosysteta. ue th tlu'ee -.;:rowe 

species, Rhiacpr.:n!O. 1r.angte (red). A~ rri.tlda (blact) ad ~'Zt:t.Pi4 
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l'fJCerr:osa (white). Contrary to reports in tbe early literatant. tJaese species-.· 

do not occur in successive landward zones ia tbe SDUth Florida aTe&; suCk 

examples are the exceptions. ThroughoUt the area tile rei .acnwe tettds to 

be the dominant species with black aJUI vldu aapows occuniD& ia YU')'i.JlJ 

appaTent differences in the species ca.positioa ... aross stldCt~oftt. 

mangrove forests which appear to be stroncly nlatM te die periodicity of 

inundation by seasonal terrestrial runoff ad tides.. FlYe -.rowe folest 

types are disting:w.sbable based aa these criteria aa4. 11ft kiefly fleseribecl: · 

1) 

These '}types an situatloa ca tile ..t•Jz•l Jll st ...... llte fMw. ... 

tions along the·lnlaswl terrestrial clra.blages. As ..._ tlleJ' an aposecl to 

less saline water for loaaer periods of tJ&e ,.._ as c ...... ta the .,... 

tides and stora tides. These forests are puticularly par! .. ta upset 



Figure 1.- Basin forest 

Figure 2.- Riverine forest 
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and have a noticeable epiphytic flora Oo.inated by vascular air pJ~s. 

Inland from the drainages. other trees (e.g., red ..,1e and bays) occur 

in association. Quanti~ative studies haye not been •de in this forest 

type and is reported here only to distinguish the five basic types. 

Riverine forest (figure 2) 

The riverine forests occur along the !Uijor river &tdiaaaes ...,tyiaa 

into the nllt1erous bays inlnnd from the Ten Thousancl Islaads. ...._, ... 

located on the "floodplains", frequently separated fro. the rifti'S .,. 

shallow benn!. These rivers are flushed by the daily riM 11114 fall of tile 

tides. Durini the summer tl'et season, water le\'els rise 8.11111 tJ• sallaity 

drops. Flow \·cloc:ities in these riverine forests an ¥ft'1 low; • sc:eariJ1a 

or .distribution of litter is apparent. Organic upon occws :-rJaariJr 

cringe forests (figure 3) 

Fringe forests are sl tuatect aloaa the sliptly sloplaa ._lias of · 
. . . . . . . . . . 

:he terrestrial mainland and the Jaracr islaftd.s.. ,.: th _.· ,att:._ ,...,. 

LTC eA.'Posed to the open bays (e.a •• Fal*autchee _. FOb Uld.GD) * ,. 
·eceive some wave act t. sliaht.~ They are...._~ .. t!Mt. · 

nrter islands whose e · · pre\._t daily ovenasld• ty hi• tUes. 

idal water movement is thus restricted to a 1•-oat p&nem wldda at a'T. 

i ven point in the fringe is ... ifntH as a rise 11114 fall of' t• Wllit• 

"'vel. Flow velocities are so .. u as to 110t flush la'J'I,e tletftul clt!l1.ria · 

c-s 

·'·., ... 

nto the bays on an outgoina tidlt. Orgaic eJPOrt fna· tt.e taen.r of die . , . 

rie forest occurs as S'lftall particulate IIDd dissolYed labile .ate:riaiS. · 
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Figure 4.- Overwash forest 

Figure 5.- Dwaft forest 



Overwash forest (fiaure 4) 

The overwash forest occur in and adjacent to the bays on -.11 islands 

and finger-like projections of the largu land casses. Ia 110st ias'taftces 

they are situated almost perpendicular to tidal flow patterns and are over­

washed with each high tide. The velocities ~ larae eaougk to carr, off 

c-s 

all loose debris into the inner bays. As these .~terfals are ROt recfepositn 

by the retreuting tides, thex-e is an obsenable paucity of tletritas ia tllese 

fore!'t. 

Dwarf forests (figure S) 

This type is considered onl)' to coaplete tf-~ tewtattlft listiaa of 

south Florida mangrove forest types. 1'lle be-st uaples Genii'· ia IOUtheast 

Florida (Dade and mainland !·bnroe counties}. Tllese ne fDftSts of sarttered, 

stunted l!i:mgrove indiyiduals, occurring a• clomillililts • ia usoeiatiu Kitft 

other pl.:l.nt forms. Based on leaf-scar analys-:s ~ .all ..pOYeS an. aot 

juveniles but rather are relatively olct . (ca. SCJ:-.l .ature spec~ .. 
. ' ' - . , ~ . ' 

Dwarfing or stuntin' is thought to be the resalt of ~Jy low.·autrii'Dt' 

input~ in both runoff aad the tidal waters ... Uplad ternst_rial aa.iuae 

low level 

is .not'' readily 4iscemihle... ._en_.....,. occar • · 

iDUDdated ~· titles,. the tie a.ters ~ aariR 

This c:lassificatioa basecl Oil topography .. n...u ... daancterisd.C$' 

is proving to be highly us...fol ia developi1aa iapat~ 'badJeU·•. ,.. 

organic and inorganic aa.terial nows. Further stuclies oa ttae spedftc: 

e hydro periods and saliaity reet•s aay reveal th ·c.sn for tiM!-_ -*tle 
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r differences in species dominance. Furthe~re, each type appears to be-.. 
h:t\'e uniquely in the way in "ilich net production h partioned between 

~xport as dis~olvcd or particulate organic ~aterial. The processes of 

decomposition, recycling and export are described qualitatively in this 

report. 

~·-

Mangrove Forest Biomass 

The purpose of these studies on terrestrial bioaass Kas to obtain 

compartment ~torage size~ for use in all future calculations and the COBpUter 

sin:ulations. Small areas of kno"n site (locations ia Fipre 6) were sampled 

obtaining fresh field weights and subsamples for dry weilht conversion and 

composition analyses. These data are S'll!mlari zed in Tables 1 to 6. Each 

n~ber therein represents an average for up to 32 data points. The data are 

dP.ta indicate that there is significantly more variati• ia angrove forest 

bio::tass t.:ithin a region than. is indicated in the literature. TJds brings 

into question the validity of extrapolating data, Sucll· as is found in ltltald 

(1971)1, over large areas. 

In additicm.,,., the topographic forest types. t:ve type5 of' apparat. 

succession • spoil islands a1UI oyster bars. n. spoil islaads 

Fahka Union river (Figure 6) are bo'ftlered by a 

relatively uniform (spacing and si:e, possibly age) stands of white aaa~es. 

T~o distinct varients are being studied. ~ne on a hard sand-shell sUbstrate 

(Site •n anJ the seconc! on a loose silt ttubstrate (Site 4t2) •. 1'1ae substrate 

differences show up in the root bi~ass (Tables 1 Yersus 2). ~bather or 

not succession is occurring on the orster bars is debatable at this t~. 

1 Heald, r.rtc J. 1969. lhe producti~n of orc~nic detritus in a soutJt 
Florida estuar::. Ph.D. Diss. University of Miami. 110 p. 
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STATtJT£ !.:J!ES ... :c: ·: 1$-~:::Z**f. t 

•. 1 

Si~e 1 - Plots 1. 2. -.> 

Site 2 - Plots <1, s. 6 
Sit.~ 3 - Plcts 7, 8, ' Sitl' 4 - Plot IG 
Site S Plot:. JJ. 12.1l 
Site G - Plou J4" 15 
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Table 1. S~ing ~tock bio.ass of a spoil island identified 
as S1te ~1. All data are expressed in 1 .-2 on an 
oven:(lry (700 C) weight basis. 

Compartnmt Plot 11 Plot #2 Plot #3 

Red mangrove leaves 0.0 o.o 3.0 ~~~ .. • wood o.o 1.8 21.2 
llli te mngrove leaves 62.2 279.0 150 • 

• .. wood 131.0 505.0 177.0 
Batie m<wti1'!12 0.0 o.o 8.9 
Grass o.o 5.6 5.8 
Rafl road vine 0.0 4.7 0.9 
Detrftus 5.4 19.8 71.7 
Rot'ts 1275. I,J.f. 614. 

Sur.Jna!2 

Total leaves R.z· 289.3: 168.6 
• t.IOOd 131 • 501. 198. 
• 1Z75. 663. 614. 
• 5.4 19.8 71.7· 

Total 199. 816. 438. 

Per cent detritus z.n 2.C t&.u 
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TUle 2. StaftdU.a stock bia.ass of a spoil ifieci 
as Site •2. All data are ex1rtnrsS4Dd: 
oven:arr (700C) weight basis. 

~t Plot #C Plot 15 Plot 116 

led -.gnaw leaves 0.4 ,.3 0.9 

p • • . .,.. l.fi 12.4 1.2 

llact ~·leaves o.o 2.5 25. 

• • wod 0.0 7.4 264.5 

Illite tMngroye leaves 156. 299. 319 • 

• • wood 364. 857. 1201. 

Roots 560. 1727. 3602. 

~-"""'!!% 

Total leaves 156.4 307.8 344.9 

• wood 366. 877. 1466. __ , 

• roots 5()0. 1727. 3602. 

Total aboveground biOMass 521. 1185. 1811. 

Per cent detrl tus 0 0 0 



Table 3. StaadiaJ stock •ta.ass of a .. n,rove over-wash 
forest identified as Site 1.3. All data are 
expressed ia 1 s-2 • a ovea-dr)• (700 C) wetaltt 
IJuis. 

C..,artment Plot 17 Plot fl 

Reel •ngrowe le1ves . ' JJ1.1 693.9 

• • f"'1t 2.0 23.6 

• • tad . 5127• 1048. 

• • prop .roots 5198.. 4192. 

1111 te 111ngrove leaves ,·134.5 0.7 .. • branches 1889 • 0.0 

• • ...,.,.. 2022. o.o 
Detritus 1731. 1399. 

Sul!'ll"'a ry 

Total leaves 726.3 694.6 

• fruit 2.0 23.6 --
--' 

• wood 7038. 7048 • 

• PtoP roots 5198. 4192. 

• detritus 1731. 1399. 

Total aboveground biomass 14695. 13357. 

Per cent det rf tus 11.8% 10.5~ 
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Table 4. StDt1ia& Stott bU..Ss ol • i•latecl 1'1111 _.,._, 
tree, 3.5 a tall ad a cl"'W'ft cii'CUI!fenace of

2
'J. •· 

frOII Site •.t. All data an espresse.t ia 1 a· .. • 
• oven-c!ry (7e0 C) eisht lluis. 

C~artrnent 

Total 

Red 11angrove leaves (green) 3365. 

• • 
• • 
li • 

• 
fruit 

wood 

·free prop-roots 

rooted prop roots 

(yellow) 134 • 

54.8 

12680. 

8168 .. 

9929. 

su::,surro~e: ivvt {ash­
free ov~n-dry weiqht) 5615. 

Plot ItO 

480. 

lt • 

7.8 

1809. 

1165. 

1416. 

sn. 
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Table s. Standlaa stocl ltt.ns of -cnrre frillte forest 
identified as Site tS. All data are expre•secl la 
a a-2 on a ov•-dry (700 C) •iglat. basis • 

Corqpartment 

Red mangrove 1 eaves 

" • fruit 

• • branches 
.. • wood 

• • prop roots 

Black mangrove leaves 
II II branches 

\~ite m3ngrove leaves 
N " branchEs 

" II wood 

Detritus 

Sul'il"'arv 

Total leaves 

" fruit 
It branches 

• wood 
.. prop roots 
.. detritus 

Total aboveground bio~~~s 

Per cent d~tritus 

• 

Plot ill 

. 512.7 

2.8 

1475 • 

.·. 3413 •.. 

2227. 

4.b 

22.5 

15.9 

68.3 

2273. 

593.4 

2.8 

1700. 

4096. 

2227. 

2273. 

10392. 

20. s:: 

~·:::. 

Plot #12 

487.0 

21.0 

1601.· 

4n4. 

2720. 

.4 

1.1 

96.9 

310. 

1801. 

6025. 

584.3 

21.0 

1912. 

6515. 

2720. 

6025. 

1nn. 

33.9!; 

Plot #13 

519.9 

13.lc,, 

1855. 

4646 • 

1nt. 

0.0 

0.0 

150.8 

65~. 

9841. 

730.7 

13.1 

1855 • 

10996. 

1719. 

9841. 

25145. 

3!1.1~ 
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Table 6. Star.Jing stock biomass of a rjverine .angrove fOrest 
identified as SitP ~6. All data are expressed ia 
g m-2 on an ovei\-'dry(700 C) weight basis. 

Compartment 

Red mangrove leaves 

" • fruft 

• • branches 

" • wood 
II • prop roots 

Black mangrove leaves 

" If branches 
It .. wood 

.. • bra'1ches 

Detritus 

SUfli:n~rx 

Total 

" 
• 
• 
• 
• 

wood 

prop roots 

detritus 

Plot 114 

367.2 

14.8 

1633. 

5977. 

1464. 

1.3.6 

<4.0 

308.0 

0.2 

0.0 

4295. 

381. 

14.8 

1677. 

6285. 

1464. 

4295. 

Total aboveground bfak.3SS 14117. 

Per cent detritus 30.4~ 

Plot f15 

lJS-9 
0.04 

524. 

867 • 

306. 

780. 

2243 .. 

' 12499. 

l.t 

0 .. 3 

3393. 

951. 

.04 

rl67 • 

133&6 • 

•• 
3393. 

20783. 

16.3S 
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