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* MANGROVE FOREST TYPES AND BIGMASS A
Samuel C. Snedaker and Douglas J. Pool
(;enter‘ for Aquatic Sciences
University of Florida
Gainesville, Florida 32611

Mangrove Forest Types ;
The major producers in mangrove ecosystems are the three mangrove
species, Rhiscpiora mangle (red), Avicennic nitida (black) and Lagiorcularia

racerosa (white). Céntrary to reports in the early literature, these species - '5

do not occur in successive landward zones in the south Florids ares; such

examples are the except‘ions. Throughout the ares the red mangrove tends to
be the dominant species with black and white mamgroves occurring in urying'

mixtures. WKhereas there ic no ubiqvifm:@tiw wm, thﬂ'e are' ~

apparent differences in the species couposinm nd gruss stmetmv cf the
mangrove forests which sppear to be stmgly rel:tei ta thc periadic;ty of
inundation by seasonal terrestrial runoif and tides.\ “Five mgmme ﬁunst

types are distinguishable based on these criterilni. m lrieﬂydcscribed

tions along the inlaud terrestrial duinqés. As such, they are exposed to

less saline water for longer periods of the vcc as eq-n& to the more
coastas types. Saline-warer flushing prebshly oceLTs Jurin; :.xtxa.s:ae high

tides and storm tides. These forests are ptrtieuhrly gnarled ia_sspect :
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and have a noticeable epiphytic flora dominated by vascular air plants.
Inland from the drainages, other trees (e.g., red maple and bays) occur
in association. Quantitative studies have not been made 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 major river dr{inagts emptying
into the numerous bays inland from the Tem Thousand Islands. They are
located on the "floodplains", frequently separated from the rimshy ’7
shallow berms. These rivers are flushed by the daily rise and,ftnv of the

tides. During the summer wet season, water levels rise and the salinity

Cc-3

drops. Flow velocities in these riverine forests are nry low; mo uanrin, A

or’distributlon of litter is apparent Organic txpon ocm wfinrily

in the form of lablle materials, products of ue\.o&.wutiou. LA

“ringe forests (figure 3)

Fringe forests are situ&tod aloag the sli;htly slnpiu sbulins ot |

he terrestrial mainland and thc Iargtr 1slands Fﬁl th m’t pﬂ- tlltr
ire exposed to the open htys (c.;‘. FMtchee ald Fnhh Ihiﬂ) ali

‘eceive some wave actum* Hbeit, slig)n ‘They are hst tbﬁned wtht

arger islands whose el

prevent daily wemsbiug by hi;t Iil . L

idal water movement is thus. ‘réstricted to an in-cut paften ul:ici st nr ’

iven point in the fringe is mifested as 2 rise and fall of tln m., e

avel. Flow velocities are so smail as to not flush um detnu! dein'u o

ato the bays on an outgoing tide. Organic expert from the i:tericr of t& -

rix. forest occurs as small paruculate and dissclved labile msterials.
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Overwash forest (figure 4)

The overwash forést occur in and adjacent to the bays on small islands
and finger-like projections of the larger land casses. Im most instances
they are situated almost perﬁeﬂdicular to tidal flow patterns and are over-
washed with each high tide. The velocities are large enough to carry off
all loose debris into the inner bays. As t&eu .gaterhls are not redeposited
by the retreating tides, there is an observable paucity of detritus in these

forest,

Dwarf forests (figure 5)

This type is considered only to complete the tentative listing of
. south Florida mangrove forest types. The best. m}u eetut in mthust

Florida (Dade and mainland Monroe counties). Thse m fmstx of sattered,

stunted mangrove individuals, occurring as dominats n iu nsoci-tion nth

other plant forms. Based on leaf-scar mlys-s 4th snall mgrwes are aat

juveniles but rather are relative}y old (a. 58 ;urs) nture specms
Dwarfing or stunting is thought to be thc resu&t cf extrm!v lt'nc putrient
inputs in both runoff and the tidal waters. Uplaad tcmstntl duiuge

into these forest <ypes is not rudily dxsccmibh« ~ Mm they ocur on

mmdzted by tides the ti&e ﬁaters !mm Ill‘inl

characteristics iacludiut a nlatively low dissohved miut lod.w“
This classification based on topography ané floo&iu chsuctuistic:

is proving to be highly useful in developing inpnt-axput ‘tmdgeu of

organic and inorganic material flows. hn-ther smdics on ttn s;m:iﬂ::

.hydro periods snd salinity regimes may reveai the causes fcr the shtle |
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differences in species dominance. Furthermore, each type appears to be-
have uniquely in the way in vhich net production is partioned between
export as dissolved or particulate organic material. The processes of

decomposition, recycling and export are described qualitatively im this

report.

Mangrove Forest Bionass

The purpose of these studies on terrestrial biomass \és to obtain
compartment storage sizes for use in all future calculationsk and the computer
simulations. Small areas of known size (locations im Figure 6) were sampled

“obtaining fresh field weights and subsamples for dry weight conversicm’am!
composition analyses. These data are sumarized in ‘I‘ab}eskl to 6. Each
. nurber therein represents an average fof up to 32 data points. The data are
2len strrmaviced in Tab!n 7 and corpornd with s'.‘m;ik* stndies #}sev"m he
data indicate that there is sigﬁificamly more var‘iatim’in mgme —fafest

bionmass within a region than. isl indicated in the Iitmture." This brings

into question the validity of extrapolatxrg dau, such as is fmnd in Heald

(1971)1, over large areas. ,7 :

e

In addition, ”the topographxc forest types, two typu of apparent ’

‘ ‘ied spoil islands and oyster bars. Thc synl islawh

succession wer
at the terminus of the Fahka Union river (Figure 6) are bordeud by s :
relatively uni form (spacmg and size, possibly age} stands of white mpovcs.
Two distinct varients are being studied, one on a hard s&nd-shell substrate
(Site #1) and the second on a loosc silt substrate (Site 92)., ‘l'he substrate
differences show up in the root biomass (Tables 1 versus 2). Mher or

not succession is occurring on the oyster bars is debatable at this tire.

1 Heald, Eric J. 1962. The producticn of orgonic detritus in a south
Florida estuary. Ph.D. Diss. University of Miami. 110 p.
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Table 1. Standing stock biomass of a
as Site #],

oven-dry (700 C) weight basis,

Plot 21

Compartrent Plot #2

e SRR 3 S i ol A

spoil island idsntified
All data are expressed in g m”

on an

Plot #3

Red mangrove leaves
- . wood
White mangrove leaves

wood

0.0
0.0
62.2
131.0
0.0
0.0
0.0
5.4

1275,

. 0.0
18

279.0
. " 505.0

tig rartim
Grass
Railroad vine

Detritus

5.6
a7
19.8

Roots -

Surmary

Total leaves 62.2

; 2. e
" s.‘v 1908

0.0

633,

o PR

3.0
21.2
150.
177.0
8.9
5.8
0.9
e na
618,

8.6
198,

onr

193. 816,
272 4

am.
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S R !hbla 2.< Staading stock biomass of a spoil is identified
et L o ~as Site #2.  All data are expressed. m-2 on an
- oven:ary {70°C) weight basis. :

" Cowartrent © " Plot#4  Plot #5  Plot #6

| 'Mt@"-‘?v‘,’*',‘mﬁs 0.4 63 0.9

B T Y T X B 1.2
|  Black mangrove Teaves 0.0 2.5 25.

’ V"' | ' | m o 0.0 7.4 264.5

shite wangrove leaves 156 299. 9.
" wood 4. 857, 1200,
560. 1727. 3602.

A

[y

Total leaves  156.4 307.8 344.9
*  wood e 366. 877. 1466.
*  poots 560. 1727. 3602.

Total aboveground biomass 521. 1185. 1811.
Per cent detritus 0 0 0
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Table 3.

Standing stock bié-nss'of'a inngro?e over-wash

" forest identified as Site #3,

“expressed in g 3-2 on an oven-dry (70° C) weight

- Compartment ' : ' ;f7 Plot #7

g v et g PR B PRI Sl

C-9

All data are

pd 5 o RIS, b il o

Plot #8

Red mangrove leaves . - ¥1.8

‘ .
White

-

it 2.0
" B
- FfuprnotsvfufTs,gs;’
mangrove leaves IS5
) ‘V.brhnChes ,i1889;5‘;
w22

Detritss 173

Summary
Total

Total

leaves {‘ - 726.3
fruit N ;:- 2.0
wood 7038.
prop roots 5198.

detritus 1731.

§93.9 o
23.6 -
a92,
0.7
0.0
0.0

]3990

694.6

23.6
7048.
4192.
1399,

aboveground biomass 14695,

Per cent detritus 11.8%

13357.
10.5%
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Table 4. Standing stock biomass of am isolated rod mangrove
: tree, 3.5 n tall and a crowm circumference of 3 m,
from Site #4, All data are expressed in g »Zem
en oven-éry (70" C) w-xght basis.

Compartment el ﬂdt 10
IR | - Total per crows ares
Red manérove leaves (green) 3365.” a0, M
e (yellow) 1. .
~ " fft . 548 1.8
ot wed 12680 1808.
“free prop-roots " - B168. 1165.
rooted prop roots | - 9929. 1416.

Subsuvrace oot {ash-

free oven-dry weight) 5615. - 801,
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Tadble 8.

CompartMent

C-11

Standing stdcﬁ‘bie-i:s'éf anaifnvc fringe forest

fdentified as Site #S,

All data are expressed in

gm-2onan oyygoary,(70P’C) weight basis.

U Plet £11 - Plot 612

Plot #13

Red mangrove leaves

Black mangrove leaves

thite mangrove leaves

="

Detritus

Summary

Total leaves
*  fruit
®  branches

*  wood

*  detritus

Total abovearound biorass

prop roots

A fruif/ ,
branches oars.
s .

~ prop foﬁts'yﬂf:2227.

- branches i22-5

' 1.9
branches = -

od 68.3
- 2273.

wood

593.4

2.8
1700.
4096.
2227.
2273.

‘ 3;;13572’7 i
2.8

B ‘87.0l ;
e
. 601,
-4,

584.3

21.0
1912.
6515.
2720.
€025,

K

730.7

131
1855,
10996.
mo.

9841.

10592.

Fer cent detritus 20.¢%

1771717.

33.9%

25145,
39.1%
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Table 6. Starding stock biom2ss of a riverine mangrove forest

identified as Sit~ #6. All data are expressed in
g m-2 on an oven-dry (70° C) weight basis.

Compartment Plot #14  Plot 115

t

Red mangrove leaves 367.2 168.9

"t fruft 14.8  0.08

branches 1633. 528.

" " wood 5977. 867. o
prop roots 1464. 306. - ‘ '

Black mangrove leaves 13.6 780,

. " . branches = 44.0 2243.
" " wood 308.0 12498,
’\. nangirove icaves o 0.2 ‘ ‘o& -

braaches 0.0 - 0.3

Detritus © aes. xe3.

Surmary

Total leavegs: . CE 8l 351.

o B it
re R AT, RR S o

» : 5285. !‘m. :

prop roots ‘ 468, @ﬁ. L
* detritus 4295, 3'393{ ‘ L

o o

. "+ Total aboveqground biomass 14117. 20783.
Per cent detritus 30.4% 16.32






