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ABSTRACT

The marine sediment samples collected from theheadtern Brazilian continental shelf, at
water depths between 20 and 80 m, consisted maifrdgnds with an almost total absence
of gravel and granules. Medium, coarse and veryseosand grains are mostly composed of
halimeda, lithothamnium, rodoliths and bioclastémds with a carbonate content varying
between 77 and 96 %. The chemistry in general slkodecreasing content of Ca (86.1 %)
>Si (6 %) > Cl (3.6 %) > Sr (0.8 %) > K (0.66 %)5>(0.62 %) > Al (0.6 %) > Na (0.55%) >
Mg (0.43 %) > Fe (0.4 %) > P (0.2 %) > Br (0.04 #%)the samples. There was no
correlation between CaCO3 and chemical contents grath size with depth and bio-
components. With the exception of Sr of marineiorigll other elements (P, S, Br, Cl, Fe)
are of continental origin. The lithothamnium of soroffshore samples shows higher
CaCO3 content, while Mg and Na are present onhgiimedas. Bioclastic sands contain no
Br, and silt and clay fractions are rare and charee samples closer to the coast. These
marine bioclastic granulates are of very pure higgealcium carbonates and are thus
highly to be recommended for economic purposes.

Resuwmo

Os granulados marinhos, da Plataforma Continerdahatdeste brasileiro, coletados de
profundidades entre 20 e 80 m, sdo predominantenaetas cascalhosas constituidas de
halimedas, litotames, rodolitos e areias bioclasticujos teores de carbonatos variam de 77
a 96 %. A concentragdo média geral de elementanicps na ordem decrescente é Ca
(86.1 %) > Si (6 %) > Cl (3.6 %) > Sr (0.8 %) > ®g6 %) > S (0.62 %) > Al (0.6 %) > Na
(0.55 %) > Mg (0.43 %) > Fe (0.4 %) > P (0.2 %) »(B,04 %), independentemente da
profundidade e tipo de bio-componente. Com excega8r, que é de origem marinha, 0s
demais elementos (P, S, Br, Cl, Fe) sédo de origaminental. Elementos como Mg e Na
foram restritos as halimedas em apenas duas asjostrguanto Br ndo foi detectado nas
areias bioclasticas. Os maiores percentuais dédsaiinas (silte e argila) foram encontrados
em amostras mais proximas a costa. Altas concéesate carbonato de calcio biogénico
caracterizam esse depdsito que pode ser considemdo recurso mineral marinho de
importante valor econdmico.

Descriptors: Marine sediments, Biogenic CaCO3, Gengstry, Continental shelf, Brazil.
Descritores: Carbonato de céalcio marinho, Geoquin®tataforma continental, Brasil.

INTRODUCTION carbonate on the continental shelf with an extensio
about 45,000 ki (FREIRE, 1985, REDE APL

The main mineral products of Ceara ardVINERAL, 2008). .
ornamental rocks thanks to their crystalline gegplog _The algal carbonate deposits represent a
fich in granites and marbles, being the second majd€"y important natural resource practically covgrin
Brazilian northeastern state in non-metallic mineraﬂ‘el whole continental shelf with an estimated 2
production. Even so, there are still vast economid0'' t of carbonate biogenic matter, that havgeis
metallic (e. g. uranium) and non-metallic mineral®€en little exploited (COMISSAO NACIONAL

resources such as the immense amount of marink aIé%lDEPENDENTE SOBRE OS OCEANOS, 1998).
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The study area, the continental shelfresources of the Brazilian Exclusive Economic Zone
including the coastal banks of the Ceara State, (&EE). Sediment samples were collected with a
mostly constituted of coarse-grained carbonatestainless steel grab and a Van Veen sampler at
composed of ramified coral algae with considerablédifferent water depths ranging between 10 and 100
occurrences of halimeda, lithothamnium and rodslith meters along the coast from the State of Cearaato th
which are the major components of the sea bottomf Bahia (Fig. 1). Nineteen samples (from water
platform supplying fish and crustaceans with natse depths ranging between 20 and 80 m) from the skvera
These deposits are also characteristic of the Baazil REVIZEE expeditions such as Northeast Il, Northeast
northeastern marine hard beds covered with bioma#$ and Northeast IV were chosen randomly.
rich in marine algae. The carbonate algae are th& m

important marine organisms producing calcium Treatment of Samples

carbonate and acting in the formation and mainteman

of the coral reefs (SALES et al., 1993; FREIRE; The samples were processed in accordance
CAVALCANTI, 1998). with the standard procedures of desalination,

Carbonate deposits (similar to those of thglehydration (at 60°C  during 48 hours),
Brazilian northeastern continental platform) havehomogenization and quartering. Finally, they were
frequently been exploited for industrial purposgs b properly stored while awaiting the analyses of iplrt
several countries since the 1960’s, mainly beirgglus size distribution, carbonate content and chemical
for acid soil correction. There are some reportgnfr element concentrations.
the Brazilian southern coast where carbonate
sediments with concentrations of between 50 anth75 Laboratory Analysis
CaCO03 have been used for cement production, animal
nutrients, and in the cellulose industry etc.
(MONT’ALVERNE; COUTINHO, 1982; CALLIARI
et al., 1999; DE MELO; FURTINI NETO, 2003).

The carbonate deposits of the Ceara platfor
are of highly important economic potential, howeve
there are still few studies of their geochemica
characteristics. The main objective of the prese
paper is to establish a geochemical data bankuid s
deposits and to create a scientific base for tloper
exploitation of the so-called Exclusive Economia&o
(ZEE). Thus, the present study focused on the tot
concentrations of carbonate and some chemic
elements of the carbonate sediment samples callect
along the Brazilian northeastern platform and bank
during the years 1998 and 2000 within the REVIZE
project.

Grain Size

The grain size analyses of the samples were
nqerformed by using a modification of Folk’s method
r(1974) at the Applied Marine Geology Laboratory of
Fhe Federal University of Ceara: 50 g of the trgate

ample was wet sieved to obtain fractions finentha
.062 mm (silt and clay), which were dehydradéed
room temperature. Their clay and silt content was
25 % of the total weight of the sample, and
gperefore the fractions < 0.032 mm were not
grpeasured. To hold back the coarser fractions (620.0
g1m), dry sieving was carried out using a screerofet
tainless steel sieves to separate the followoagyse
ractions: 5.66-4.00 mm, 4.00-2.83 mm, 2.83-2.00
mm, 2.00-1.41 mm, 1.41-1.00 mm, 1.00-0.710 mm,

0.710-0.500 mm, 0.500 -0.350 mm, 0.350-0.250 mm,
considers the possibility of the intensification thi 0.250- 0.177 mm, 0.177-0.125 mm and < 0.88 mm.

. - o The grain size classification was based on Larsanne
fossil fuel exploitation activities of PETROBRAS (the ]
Brazilian national oil company) on the Ceara — Riélg77)’ using the ANASED software (V. 5.0).
Grande do Norte continental platform, which could
further impact the environment just as has been
reported for the Brazilian Campos platform and other
oil producing hot spots of the world (STEINHAUER
et al., 1994; REZENDE et al., 2002; POZEBON et al.

2005; LACERDA; MARINS, 2006).

This study is also important when one

Carbonate Content (%)

A modified Bernard calcimeter and the acid
leaching method (LAMAS et al., 2005) were used
indirectly to obtain the calcium carbonate conteyt
measuring the CO2 gas volume produced from the
reaction of hydrochloric acid with the carbonatetaf

MATERIALS AND METHODS whole original sample (rich in algae, halimeda,
) lithothamnium and rodolith nodules and its lithatia
Sampling and bioclastic matrix). First, the volume (Vst) saft-

. satured (saturated ?) water displaced by the carbon
The sediment samples analyzed for thgjioyide gas released from the chemical reactiothef
present study were obtained during the REVIZEE | Hc| 109% with the carbonate in a 0.5 g standard
Program 1995-2000 (COUTINHO, 2005), a nationakympe of 99 % CaCO3 (Cst) was measured. The same
project for the evaluation of the living marine procedure was applied to the samples and their
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percentage of calcium carbonate was calculatedjusiperformed on the different constituents of 10
the equation: [csa (% CaCO3) = (vsa x cst) / vstlsubsamples such as the halimeda of the samples
where csa is the CaCO3 concentration of the sampldm-36, Am-42, Am-73, Am-101, Am-86, the
vsa the salt-saturated solution displaced by thieora lithothamnium of the samples Am-93 and Am-113, the
dioxide produced from the reaction of the HCI withrodoliths of the samples Am-92 and Am-94 and the
the calcium carbonate in the sample, cst is the GaCioclastic sands of the sample Am-109.
standard concentration, and vst the volume of salt- For this analysis a Mylar© film with low
saturated water displaced by the standard sample. absorption characteristics was stretched over tabou
1.0 g of the sample powder, and then subjectetigo t

Chemical Composition (%) X-ray fluorescence programmed to scan elements from
_ ) F to U, according to the suspended powder method as
The concentration of chemical elements waglescribed in the Rigaku ZSX Mini Il instruction

determined by X-ray fluorescence (XRF) with amanual. The chemical elements detected were Na,
Rigaku ZSX Mini Il XRF spectrometer at the Mg, Al, Si, P, S, K, Ca, Fe, Br, Srand Cl.
Department of Physics of the UFC. The analysis was
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Fig. 1. Location of the sampling stations alongBhazilian Northeastern continental shelf. REVIZEEgram (1995-2000).
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RESULTS Concentration of CaCO3

The calcium carbonate concentrations of the
samples are high, ranging from 77 to 96 %, with an

The sediment samples were mostly marinéverage value of 89 + 4 %. The mean CaCO3

bioclastic sands according to the classification oP€rcentage of each individual sedimentary material
Larsonneur (1977), with grain sizes varying betweelf@ries slightly, decreasing in the following seqeeen
sand and gravel. No fine fractions such as siltdlag ~nalimeda (90 %) > carbonate sand (89 %) >
were determined (Table 1). Generally the sampleiihothamnium (88 %) > halimeda sands (87 %),
showing some clay or siltE fraction are locatedselo (Table 2). ) _ _
to the coastal areas, whereas the samples cldsasie ~ Generally, there is no preferential trend in
sandy gravel and gravel after Shepard (1954) a,rg.e distribution of .the calglum ca.rbonate cohten
found in offshore locations, sampled at water depth with water depth or kind of bio-constituent, altigbu

between 20 and 80 m and in samples from the coasti Nigher contents of lithothamnium (Am-92 (91 %),
banks. They consisted mainly of halimeda and*M-86 (91 %), Am-93 (91 %), Am-94 (91 %) and

lithothamnium, with some rodoliths, halimeda sandshalimeda (Am-101 (90 %), Am-92 (91 %), Am-86

coralline alga and shell fragments. (92 %), Am-93 (96 %)) appear to be preferentially
located offshore (Figs. 2 and 3).

Grain-size

Table 1. Grain size classification of the marineboaate sediment samples of the Brazilian nortieeastontinental shelf.
REVIZEE Program (1995-2000).

SAMPLE GRAIN SIZE (%) CLASSIFICATION
Gravel Sand Silt and clay SHEPARD LARSONNEUR (1977) FREIRE ET AL. (1997)
(1954)
Am-36 36.46 62.46 1.08 Gravelly sand Bioclastic sand with  Bioclastic sand with granules
granules and gravels
Am-42 16.46 83.54 - Sand Bioclastic sand with Bioclastic sand with granules
granules and gravels
Am-51 41.86 57.54 0.6 Gravelly sand Bioclastic sand Bistic sand with granules
and gravels
Am-71 29.98 67.39 2.63 Gravelly sand Bioclastic sand Bitec sand with granules
and gravels
Am-73 58.63 38.28 3.09 Sandy gravel Bioclastic granules Bioclastic gravel
Am-75 71.56 27.13 1.31 Sandy gravel Bioclastic gravel ocBistic gravel
Am-86 85 15 - Gravel Bioclastic gravel Bioclastic gravel
Am-90 39.3 59.4 1.3 Gravelly sand Bioclastic sand Bistitasand with granules
and gravels
Am-92 47.24 52.5 0.71 Gravely sand Bioclastic sand Bistat sand with granules
and gravels
Am-93 35.24 63.9 0.86 Gravelly sand Bioclastic sand Bigtec sand with granules
and gravels
Am-94 72.49 26.82 0.69 Sandy gravel Bioclastic gravel ocBistic gravel
Am-101 99.9 0.1 - Gravel Coquina Bioclastic gravel
Am-102 99.9 0.1 - Gravel Coquina Bioclastic gravel
Am-103 99.9 0.1 - Gravel Coquina Bioclastic gravel
Am-108 9.61 86.91 3.48 Sand Coarse to very coarse Bioclastic sand
bioclastic sand
Am-109 9.98 83.7 6.32 Sand Medium bioclastic sand Bidiclasnd
Am-112 28.53 63.35 8.12 Gravely sand Bioclastic sand Bitad sand with granules
and gravels
Am-113 5.34 92.87 1.79 Sand Coarse to very coarse Bioclastic sand

bioclastic sand
Am-117 5.69 78.14 16.17 Sand Clayey bioclastic sand Baticlaand
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Table 2. Calcium carbonate content (%) of the neabioclastic sediment samples of the Brazilian heastern continental
shelf. REVIZEE Program (1995-2000).

CONSTITUENT CALCIUM CARBONATE CONTENT (%)
Halimeda 96 92 91 91 90 90 90 89 89 85 85 90 £ 96 85
(11 samples) Am-93  Am-86  Am-42  Am92  Am-10l  Am9  Am36  Am73  Am112  Am-108  Am103 2.7 MAX) ()
(7om)  (497m) (2L5m)  (55m)  (n.d) (78m)  (64m)  (24am)  (30m)  (70.8m) (nd)  (MEAN)
Lithothamnium nodule 94 91 90 88 88 88 87 83 83 88+3.5 94 83
(9 samples) Am-36  Am-86  Am-108 Am-10l Am-103  Am51  Am-113  Am71  Amd12  (MEAN) (MAX) ()
(64m)  (497m) (70.8m)  (nd) (nd) (53 m) (nd) @2m)  (@om)
Bioclastic sand 95 94 90 86 85 85 93 89 + 95 85
(7 samples) Am-93  Am-109  Am-90  Am75  Am94  Am-108  Am-117 4.4 (MAX) ()
(7om)  (om) (78 m) (s0m)  (684m) (708m)  (nd)  (MEAN)
Lithothamnium 93 91 88 88 70 86 + 93 70
(5 samples) Am-75  Am-92  Am73  Am-117  Am-102 9.2 MAX) ()
(50 m) (G5m)  (24m) (nd)  (@47.7m)  (MEAN)
Halimeda sand and gravel 91 91 77 86+ 91 77
(3 samples) Am-86 Am-42 Am-71 8.1 (MAX) (MIN)
(49.7m) (2L5m)  (32m)  (MEAN)
Rodolith nodule 94 72 83+16 91 72
(2 samples) AM92  Am-102  (MEAN) (MAX) (MIN)
(s5m)  (47.7m)
Lithothamnium and shell 91 88 89+ 91 88
Am-94 Am-109 2.1 (MAX) (MIN)
Irzag;nrﬁglt:s) (68.4m)  (40m)  (MEAN)
Lithothamnium nodule, 86 83 84+ 86 83
rodoliths AM90  Am-75 2.1 (MAX) (MIN)
(2 samples) (78 m) (50m)  (MEAN)
Lithothamnium nodules and 91
foraminifers ?7"01213)
(1 sample)
Halimeda sand and gravel, 87
corals /(*52;1)
(1 sample)
Total of sample: 43

N : CaCQ (%) content, Am-n : sample name;r(r): depth, (n.d.): no data of the dedthdX : maximum valueMIN : minimum value
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Fig. 2. Calcium carbonate content (%) in lithothaumm of the marine carbonate sediment samples of the
Brazilian Northeastern continental shelf. REVIZE®dgtam (1995-2000).
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Fig. 3. Calcium carbonate content (%) in halimefithe marine carbonate sediment samples of theilBwaz
Northeastern continental shelf. REVIZEE Progran9g:2000).

Taking the carbonate concentrations intdithothamnium (83 % Ca).
account those sediments were reclassified as Btacla The Si concentrations also varied widely,
sands (80 % of the total samples), varying betweefnom 2.0% to 11% in the following decreasing
bioclastic sand and bioclastic sand with granulesd a sequence: lithothamnium (11% Si) > halimeda and
gravels. The rest (20% of the total samples) werbalimeda flour (6.0 % Si) > rodoliths (4.0 % Si) >
classified as bioclastic gravels, according toféret bioclastic sand (1.0 % Si). Chlorine showed a median
al. (1997, adapted from Larsonneur, 1977) wh@bundance with a mean concentration of 3.0 % CI,
considers the carbonate content in its grain sizehereas Sr, Al, K, S, Fe, P and Br represent the les

sediment classification). abundant elements (mean concentration < 1.0 %).
Sodium was only detected in two samples of
Concentration of Chemical Elements the halimeda from depths of about 50 m on the

offshore platform (Am-51 and Am-101) and these
Table 3 shows the chemical elementcontained Fe and Al at or below detection limits
concentrations of the different constituents of theilthough both elements were almost always present i
samples. With some exceptions (Na, Mg, Br) all theil the sample components. The highest Fe
elements Mg, Al, Si, P, S, K, Ca, Fe, Br, Sr, Cl wergoncentration (2.32 % Fe) was found in the rodslith
detected in all samples. of the sample (Am-92; 49.7 m) similar to that oé th
As expected, the most abundant element wagiready mentioned halimeda sample (Am-101; 50 m)
Ca. The mean Ca concentration of the constituenigithout Fe and Al. The bioclastic sand sample (Am-
ranged from 83 % to 93 %, decreasing in the foltmwi 109; 40 m) of the most northerly part of the stadya
order: bioclastic sand (94 % Ca) > rodoliths (88 % Cashowed the lowest Fe concentration (0.11% Fe)gbein
> halimeda and halimeda flour (85 % Ca) >the only sample without Br in its chemical
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composition, whereas there is a restricted occaerenfollowing order: Ca (86.1 %) > Si (6 %) > Cl (3.6 %)
of Mg in the halimeda sample (Am-36; 70 m) of the> Sr (0.8 %) > K (0.66 %) > S (0.62 %) > Al (0.6 %0)
southern part of the area. Finally, the mean radati Na (0.55 %) > Mg (0.43 %) > Fe (0.4 %) > P (0.2 %)

percentages of these elements decreases

in thér (0.04 %) (Fig. 4).

Table 3. Chemical composition of the marine carb®sadiment samples of the Brazilian northeastentirental shelf.
REVIZEE Program (1995-2000).

CONSTITUENT CHEMICAL COMPOSITION (%)
Halimeda Ca Si Cl Fe Al S K Sr P Br Mg Na Total
Am-36 83 786 196 019 05¢ 043 042 068 017 nd 428 nd 10C
Am-42 90 136 574 019 03C 04¢ 03C 145 013 004 nd nd 10C
Am-73 93 089 395 014 04C 041 064 061 018 004 nd nd 10C
Am-101 92 041 218 nd. nd 061 029 096 014 .030 nd.  3.02 100
Am-86 67 19 759 nd.  nd 154 117 037 042 0.14nd. 245 100
Mean 8512 595 428 010 026 070 056 081 021 0.09.86 1.09 100
Rodoliths
Am-92 86 537 225 232 212 052 08C 068 016 nd nd  nd 10C
Am-94 90 231 414 039 029 073 08 059 026 060. nd.  nd. 100
Mean 88.07 384 320 136 121 063 082 064 021 0.03 100
Bioclastic sands
Am-109 94 114 230 011 030 043 024 095 018.d.n nd.  nd. 100
Lithothamnium
Am-93 96 051 144 nd 018 048 02 084 018 005 nd nd 10C
Am-113 70 21 425 063 149 055 166 043 020 .ndnd  nd. 100
Mean 8291 108 284 032 084 051 093 064 019 0.02 100
n.d.: no detected
Bioclastic sands Rodoliths
SrSAIKPFe KSrSPBr
Halimeda Lithothamnium
i cl
Mg Sr S KAI P KAISrsS Fe P

Fe Br

Br

Fig. 4. Relative distribution of chemical elemeintshe marine carbonate sediment samples of theilBra
northeastern continental shelf, REVIZEE Progran®§t2000).
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Pearson Correlation Coefficients The essentially biogenic characteristic of the
sediments is due to the macroscopical algae
The Pearson correlation coefficients werecomponents present in all the samples rich in
calculated among the concentrations of K, Ca, Sr, Féthothamnium, halimeda, rodoliths, bioclastic sand
Al, Si, P, S, Cl and Br. There is no correlationand shell fragments and to the high calcium carteona
coefficient data for Na and Mg because they wereontent ranging from 70 to 97 %, far above the
detected in one or two samples only (Table 4). reference value distinguishing lithoclastic from
bioclastic sediments, according to Freire et €97)
and Larssoneur (1977).
Discussion These bioclastic marine sediments of
halimeda, lithothamnium, rodoliths and bioclastic
The northeastern Brazilian continental shelf§@nds are of marine biogenic origin rich in Ca (CGa: 8
of Ceara can be divided into offshore and inshort® 94 %), but poorin Si, Aland K (Si: 0.41 % tb %,
platform sectors, where most of the sampling statio A" 0-19 % t0 2.12 %, K: 0.2 % to 1.66 %) whereby i
were located representing the organogenesis fagies S {0 Pe concluded that the latter contents arivete
Freire (1985) and Freire et al. (2004). from the clastic contlr)ental sources. .
The dominantly biogenic composition of the ~_1he correlation coefficients (r > + 0.5) point
offshore platform sediments is due to a combinatibn t© Piomarine sources for Sr (Ca/Sr = 0.62, Si/Sr = -
various factors such as the semi-arid equatorid]-66) and land sources for P (Ca/P = - 0.63, SilP =
climate, small and sparse fluvial drainage, and-69) S (Ca/S=-0.66, Si/S =0.58), Br (Ca/Br =70.9
relatively low rainfall (mainly during the periodoin ~ SV/Br = 0.99) and CI (Ca/Cl = - 0.62, Si/Cl = 0.53). In

June to December, with an average annuéhe case of Fe, with the exception of the corretati
precipitation of arou’nd 1,400 mm), which all Fe/Br (r=0.99) that indicates continental ratherntha

contribute to a low input rate of terrestrial seeiits  Piomarine  sources, all the other correlation

(FREIRE, 1985; SALES et al., 1993; COUTINHO coefficients obtained were insignificantly low (alk
1995; FREIRE; CAVALCANTI, 1998). *0.32) (Fig. 5).

Table 4. Pearson correlation coefficients betwémnahemical components of
the marine carbonate sediment samples of thelBrarortheastern continental
shelf. REVIZEE Program (1995-2000).

K Ca Sr Fe Al Si P S Cl

Ca -0.85

Sr -0.74 0.62

Fe 031 -0.24 -0.23

Al 063 -0.60 -0.42 0.19

Si 087 -098 -0.66 0.17 0.60

P 052 -0.63 -0.66 -0.10 -0.12 0.59

S 045 -066 -0.46 019 010 058 0.93

cl 051 -0.62 -0.17 -0.33 -0.10 053 0.67 0.73

Br 083 -097 -062 099 -032 099 095 097 0.75
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Fig. 5. Correlations between biogenic origin (Cadl @ontinental origin (Si, Al, K) chemical elemenfsthe
marine carbonate sediment samples of the Brazi@theast continental shelf, REVIZEE Program (1995-
2000).

The co-assimilation with carbonates, whichchemicals, the carbonate algae of the CE-RN
can occur during the formation of algal carbonateontinental platform show great potential for uee f
accumulations, can remove chemical substances fropimarmacological and cosmetic purposes. However, in
the interstitial solutions of the mainly superficia order to corroborate this preliminary geochemical
inshore platform sediments, released by more ietenstatement, further chemical analysis of a largenimer
fluxes of the interstitial waters in this zone (FREI of sampling points of this huge deposit is required
1985). However, interstitial adsorption in the bio-
minerals of these organisms (or other extracellular

points or non-metabolic components) seems to play n CONCLUSIONS

important role regarding Fe, probably due to itiitsh

to act as an inhibitor of calcium carbonate Considering the immense volume and
precipitation (LUTZ et al.,, 1996; YASUSHI;

biogeochemical characteristics, significant ecormomi
] -+ importance should be attributed to the coarse-gthin
al., 2006, EHRLICH, 1996; MARCADAM; 5rine deposits of the continental shelf within the

PARSON, 2004). Metals can be passivelyjggal domain of the States of Ceara and Rio Grande do
(bioabsorption) and actively (bio-accumulation)yorie.

captured by algae (MORSE, 2003; JAHAN et al.,

YASUSHI 1986; WILSON et al., 2004; ARYAL et

All the bioclastic samples analyzed, rich in

2004). ) __.calcium carbonate and free of metallic pollutants,
. The growth of algae through the biologicaligicate an extremely pure carbonate deposit, with
assimilation of ~carbon dioxide, mainly Dy great potentiality for various industrial purposesh

photosynthesis and bio-mineralization, and theedga ;5  nutritive supplements in general, cosmetic
ability to capture metals are well known and hagerb components, pH correction of soils, etc. On thesoth
used for pollution control. Nevertheless, therditte 404 the calcium of marine biological sources @en
information about the consequences of the expasiure g4gjly apsorbed than that of geological origin, alihi
algae to a metal rich medium (YAN, 1999; HAMDY, ¢ongiitutes a positive environmental factor. Future
2000; STIRK; VAN STADEN, 2002; SCHULTZ et sampling campaigns and geochemical analysis,
al., 2004, WILSON et al., 2004; BUCUR; SASARAN, ¢qyering the whole range of the deposits, will aiety

2005). provide the basis for a better understanding o$ehe

_ Due to their high calcium carbonate contenty,arine deposits and their economic usefulness.
ranging from 83 to 96 %, and the total absencexitt
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