- Taking into account the huge surface occupied by marine sediments, the rela-
tive accessibility of this resource and the importance of potentially chiti-
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ABSTRACT

gne hundred marine sediments of various origins were screened in order to

 evaluate their chitin biomass. Our purpose was to assess the detritic
i chitin stocks in order to find some potential new source of chitin. The
' chitin biomass of marine sediments is very diversified, from 2 up to 2 BOO

ug g~1 decalcified sediment (DS). Most sediments have low or very low

| chitin biomass (67 % under 100 ug g ' DS). No significant difference

related to depth nor climatic influence was found except that all sediments
richer in chitin (above 300 ug g DS) are on the continental shelf (above

900 m depth). Actually, the chitin content is higher in coarse, much

" calcified sediments of organoclastic origin; bryozoa and shelly sands and

" gravels are the richest. The powerful hydrolytic activity of microorganisms
. lower the steady state equilibrium level between chitin input and weathering,
- go most "unprotected" chitin is weathered very soon after settling. Marine

sediments appear thus as a non competitive potential industrial chitin

. SOUTCE.

INTRODUCTION

nous organoclastic remains canstituting most of them, we decided to screen
various marine sediments and to evaluate their chitin biomass. Qur purpose
was to assess the detritic chitin stocks in such ‘biota in order to find
some potential new source of chitin.

MATERIAL AND METHODS

Hundred samples of sediments were analysed from different climatic areas
(cold. temperate to tropical) covering a wide diversity of ecological
settings and sedimentological canditions : origin and nature of the sedi-
ments, depth ... (Table 1).
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The sediments were sampled through the usual oceanographic techniques
(by diving, dredging or by grabs), washed with distilled water and stored
dry untill use, Chitin was estimated by the enzymatic method of JEUNIAUX
[1] after thoroughful decalcification (with 0.5 N HC1l) and protein extrac-
tion (with NaOH 0.5 N, 3 hours at 100 °C.). We applied the correction
coefficient estimated by POULICEK and JEUNIAUX [2, 3] in order to balance
the adsorption effect of chitinase on clay and sand particles

RESULTS AND DISCUSSION

The results of chitin and CaCO, estimations in marine sediments are exposed
in Table 1. The chitin bjomass of marine sediments is very diversified :
from 2 up to 2 800 pg g "1 DS (Decalcified Sediment). But most sediments
analysed have low or very low chitin biomass : in 67 % of the samples, the
-chitin content is below 100 pg 9_1 DS and in 84 % of the samples,, it lies
below 300 pg g_1 DS (Table 1, Fig.1). There is no significant difference
related todepth nor climatic jnfluence except that all the sediments with a
chitin biomass over 300 ug g ' DS are on the continental shelf (above 20?
meters depth). Deeper samples are always poorer (63 to 157 pg chitin g DS
(Table 1, Table 2, Fig. 1). '
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Figure 1 : relation between chitin and CaC0, content in marine sediments

(¢ and o : respectively tropical and temperate mediclittoral samples;- & and

A : tropical and temperate infralittoral samples; x : circalittoral,
bathyal and abyssal samples)

e

As seen in figure 1, the chitin content is generally higher in the most
calcified sediments, but there is no clear significant correlation between
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the two variables. All samples with chitin biomass over 300 ug 9“1 DS con-
tain more than 40 % CaCOs (samples in the nc" area, [fig. 1]). No samples
are to be found in the "8",area, corresponding to low calcification and
high chitin content (fig. 1). This can be explained by the fact that most
of the sedimentary carbonates arise from skeletal components with chitino-
proteic matrix (mollusk shells, crustacean cuticles, bryozoa ectocysts,...)
(Table 3). But this is not a general situation : actually, pelletoids or
oolithic sediments (with more than 99.5 % non skeletal CaCO0.) contain only
around 40-60 pg chitin 9_1 DS, mainly in the form of adsorbéd particulate
organic matter and endolithic microflera (fungi,--p)- Similarly, coral
reef sediments with high carbonate content (50 to 90 % CaC0,) show relati-
vely low amounts of chitin (100 to 150 ug g-j DS) since the most abundant
skeletal components (mostly fragments of coralline algae and corals,
Hatimeda, foraminifera and echinoid spines with lesser amounts of mollusks
and bryozoa) have no chitin or a low chitin content in their organic matrix
(samples in the "B" area of figure 1) (Table 2 and Table 3).

Mollusk shells can be considered as the main contributors to chitin
biomass in sediments as already showed earlier [3]. Shelly sands and gra-
vels, either tropical or temperate, shelter the highest biomass of sedimen-
tary chitin (500 to 1 800 pg g 1 DS). Although, there is one remarkable
exception : a highly localized relatively deep {170-200 m) gravel - a
thanathocenosis called "Gryphus beds" -, where highly calcified bryozoa,
tg?ether with mollusk shells raise the chitin biomass {1 600 to 2 800 ng
g ' DS). Underlying that thanathocenosis, the fine sand, mainly of terri-
genous origin as seen by its lcn.»."CaCD_3 content (30 %) is much poorer,
around BO to 90 ug g | DS (Table 1).

Another important parameter governing the chitin distribution in
marine sediments is the intensity of biodegradation phenomenons affecting
dead skeletons. We already showed that the ways and kinetics of chitin
bicdegradation depends on the nature of the skeleton (origin, mineralogy,..)
and of the environmental depositional conditions fa-9). The chitinous
matrices screened within calcified crystallites are degraded by microboring
organisms (bacteria, fungi, blue green algae) that secrete chitinolytic
enzymes at the precise level of the organic sheaths [2, 5, 8, 9]. By these
phenomenons, 60 % of the chitin of mollusk shells can disappear within 6
months in aerobic conditions [2, 3, 9] and 40 to 90 % in anaercbic condi-
tions [9]. Less protected chitinoproteic matrices (uncalcified or less
stabilized by chemical bonding) are weathered at a much greater rate : for
example, as much as 90 % of the c¢hitin of a crab cuticle can disappear
within less than 2 weeks at the aerobic water-sediment interface [8, 9],
99 % after & months in anaerchic conditions [9].

There is a clear correlation between the amount of chitin in marine
sediments and the number of viable chitinolytic bacteria (fig. 2}.

The activity of these chitinolytic microorganisms results in a quick
metabolization and recycling of the chitin settling onto marine sediments
although the less protected one. For example, planktonic organisms are
considered as the main chitin producers in the bay of Calvi compared to
benthic biocenoses [10, 11]. But most of the chitin so produced is very
soon recycled (even in open water) and cannot really contribute to an
increase of the sedimentary chitin biomass [12].

CONCLUSIONS

As a conclusion, most marine sediments have verylowchitinbiomass,probably
due to the prowerful hydrolytic activities of microorganisms lowering the
steady state equilibrium level between input and weathering. Even if the
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chitin biomass of some selected sediments may be relatively high, the bad
- accessibility and/or scarcity of such environments together with the need
for a complex demineralization of the material make sediment chitin not
competitive as a potential industrial source.
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" Figure 2 : relation between chitin content of marine sediments (inypg g_1D$) '
and number of chitinolytic bacteria (1n number of viable strains)
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