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Downward fluxes of nucleic acids adsorbed onto settling particles play a key role in the supply of organic
phosphorus and genetic material to the ocean interior. However, information on pelagic-benthic coupling,
diagenesis, and processes controlling nucleic acid preservation in deep-sea sediments is practically nonexist-
ent. In this study, we compared nucleic acid fluxes, sedimentary DNA and RNA concentrations, and the
enzymatically hydrolyzable fraction of DNA in a bathyal continental margin (North Aegean Sea) and an
open-sea system (South Aegean Sea) of the Eastern Mediterranean. The two systems displayed contrasting
patterns of nucleic acid fluxes, which increased significantly with depth in the North Aegean Sea and decreased
with depth in the South Aegean Sea. These results suggest that in continental margin and open-ocean systems
different processes control the nucleic acid supply to the sea floor. Differences in nucleic acid fluxes were
reflected by nucleic acid concentrations in the sediments, which reached extremely high values in the North
Aegean Sea. In this system, a large fraction of DNA may be buried, as suggested by the large fraction of DNA
resistant to nuclease degradation and by estimates of burial efficiency (ca. eight times higher in the North than
in the South Aegean Sea). Overall, the results reported here suggest that the preservation of DNA in deeper
sediment layers may be favored in benthic systems characterized by high sedimentation rates.

Downward fluxes of particles exported from the ocean sur-
face play a key role in the fuelling of organic material to the
ocean interior, where it is mostly recycled (24). Although the
intensity and temporal variability of vertical fluxes of organic
matter to the deep sea can vary widely, previous investigations
highlighted the intimate link between primary productivity in
the euphotic zone and the particle rain (see reference 30 and
citations therein). However, in topographically complex deep-
sea marginal areas, mechanisms of particle transfer to the sea
floor are dependent upon pathways that are different from
those reported for open oceanic systems. These pathways in-
clude direct settling from the surface, down-slope transport,
and rebound and/or recycling of bottom particles (3, 34, 41). In
continental slopes, high sedimentation rates are typically ob-
served, and in deep-sea areas adjacent to land, pelagic-benthic
coupling is a more complex process than in open-ocean set-
tings (21, 33). These factors, together with the slope topogra-
phy, may lead to the formation of organic-matter hot spots
characterized by fast degradation and burial rates. In this re-
gard, previous studies reported carbon remineralization and
burial rates for continental slope sediments that were 5 to 10
times higher than those for deep-sea sediments of open oce-
anic regions (1, 25, 36, 42). Organic matter buried in continen-
tal margin sediments may also be better preserved than that in
open-ocean sediments (19, 20). All of these features suggest
that marginal deep-sea areas and subsurface sediment layers

may represent models for investigating the diagenesis and
preservation of organic molecules (23, 35, 38, 39).

Recent studies have also shown that large amounts of extra-
cellular DNA may reach the deep ocean floor adsorbed onto
settling particles (up to ca. 10 mg DNA m�2 year�1 at a
4,800-m depth [12]). The nucleic acid supply may therefore
contribute to the transfer of labile organic phosphorus from
the water column to the sediment, with potential important
implications both in phosphorus biogeochemical cycling and in
benthic trophodynamics (9, 13). In this regard, previous studies
reported that the regeneration of phosphates from the extra-
cellular DNA pool in marine sediments may supply �40% of
the daily benthic bacterial P requirement (14). At the same
time, extracellular DNA escaping remineralization may be pre-
served in deeper sediment layers, thus representing a molecu-
lar marker for improving the reconstruction of past communi-
ties and related paleo-environments (7, 8). Despite the
potential relevance of nucleic acids in benthic biogeochemical
cycles and paleo-ecological reconstructions, information on
pelagic-benthic coupling, diagenesis, and processes controlling
nucleic acid preservation in marine sediments is practically
nonexistent (12, 13).

In the present study, we compared nucleic acid fluxes, sed-
imentary DNA and RNA concentrations, and the enzymati-
cally hydrolyzable fraction of DNA in a bathyal continental
margin and an open-sea system of the Eastern Mediterranean.
The contrasting features of the two systems are expected to
influence the magnitude of nucleic acid supply to the deep-sea
floor and related diagenetic processes, thus providing new in-
sights into factors controlling pelagic-benthic coupling and the
fate of nucleic acids in the deep sea.
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MATERIALS AND METHODS

Study area and sampling. Sediment sampling and trap deployments were
carried out at two bathyal sites in the Eastern Mediterranean. The site located in
the North Aegean Sea (40°14.85�N, 25°11.35�E; 1,250-m depth) is a continental
margin ecosystem characterized by mesoeutrophic conditions (primary produc-
tion values of 30 g C m�2 year�1), high terrigenous inputs from the continent
(31), and high sedimentation and mixing rates (0.21 cm year�1 and 4.2 cm2

year�1, respectively [26]). In contrast, the site located in the South Aegean Sea
(Cretan Sea; 35°44.7�N, 25°06.0�E; 1,550-m depth) is a typical oligotrophic open-
sea system (primary production values of 15 gC m�2 year�1), characterized by a
lack of terrigenous inputs (31) and relatively low sedimentation and mixing rates
(0.02 cm year�1 and 0.022 cm2 year�1, respectively [26]). Organic carbon con-
centrations in the sediment were higher in the North than in the South Aegean
Sea (31). A shift in the biochemical composition of the biopolymeric C fraction
(as the sum of C equivalents of the protein, carbohydrate, and lipid pools) was
observed, as the South Aegean was characterized by a dominance of carbohy-
drates, while the North Aegean was dominated by proteins (31).

Trap material was collected in each area by using two sediment traps (Tech-
nicap PPS3/3; surface, 0.125 m2) mounted on the same mooring line, placed at a
500-m depth and 35 m above the bottom, and armed with 12 collecting funnels.
Trap samples were collected on a fortnightly basis from March to September
1997. Sediment trap samples were fixed in situ with buffered and prefiltered
formalin (4% [vol/vol] final concentration) in order to minimize bacterial activity
(18). Trap material was processed according to the method of Heussner et al.
(22). The sediment trap material was split into 16 fractions, and subsamples were
used for the analysis of nucleic acids.

Surface sediment samples (top 40 cm) were collected using a multiple corer
(Maxicorer; internal diameter, 9.0 cm). This equipment allows the collection of
undisturbed sediment samples and the sediment-water interface. Multiple corer
deployments were carried out in March-April 1997 (referred to hereafter as
April 1997) and September 1997. During each cruise, four to seven cores were
taken from different independent deployments. All cores were sectioned verti-
cally into five layers, i.e., 0 to 1, 1 to 2, 2 to 4, 4 to 6, and 8 to 10 cm, and frozen
at �20°C until analysis. These layers were selected to highlight differences in the
investigated variables within and below the sediment mixing depth (mixing depth
was at 4 to 5 cm) (26).

Nucleic acid analysis of sediment trap material. Subsamples of sediment trap
material (5 to 10 ml) were filtered in duplicate under a vacuum (�100 mm Hg)
onto GS-type membrane filters (0.22-�m pore size). Particulate nucleic acid
extraction was carried out according to the procedure described by Bailiff and
Karl (2). The filters were extracted in 100% acetone for 1 h at �20°C and then
centrifuged, and the supernatants were discarded. The pellets were newly resus-
pended in cold acetone (100%, �20°C) and extracted for 30 min at �20°C until
the filters were completely dissolved (usually two or three separate rinses were
required). The samples were then washed once with 90% acetone (4°C), once
with 10% trichloroacetic acid (4°C), and twice with 95% ethanol (4°C), and the
resulting pellet was resuspended in NH4OH. In order to determine the amount
of DNA and RNA in the same subsample, we combined spectrofluorometric
DNA determination (using diaminobenzoic acid [27]) and spectrophotometric
analysis for total nucleic acids (TNA; measured by absorbance at 260 nm [12]).
Particulate DNA concentrations in trap samples were calculated by using a
calibration curve of calf thymus DNA and then expressed as equivalents of
absorbance at 260 nm in order to calculate (by difference) the absorbance due to
RNA, as follows: ARNA � ATNA � ADNA.

RNA absorbance was then converted to a concentration using standard solu-
tions of RNA type III from baker’s yeast.

DNA and RNA concentrations determined for trap subsamples (5 to 10 ml)
were converted to nucleic acid fluxes as follows: (i) DNA and RNA concentra-
tions from subsamples were reported relative to the nucleic acid concentrations
present in the total volume of the trap cups, (ii) total DNA and RNA concen-
trations were then divided by the surface area of the collecting trap (0.125 m2) to
be reported relative to the surface area of 1 m2, and (iii) this value was divided
by the number of days occurring at each deployment (i.e., the interval between
an open and closed trap for each sampling period). DNA and RNA fluxes were
then expressed in �g m�2 day�1.

Nucleic acid analysis of sediments. Before analysis, large macroscopic organ-
isms (i.e., macrofauna), if present, were removed from the sediment samples.
Nucleic acid extraction and determinations from frozen sediment subsamples
were carried out according to previously described spectrophotometric methods
(15, 16). Briefly, 1 g of sediment (three replicates) was treated with 3.0 ml of 0.5
N perchloric acid, stirred for 3 min, and sonicated three times for 1 min (with
intervals of 30 s). Nucleic acids were hydrolyzed at 75°C for 30 min with contin-

uous stirring. After centrifugation (3,000 � g, 10 min), the absorbance of TNA
content in the supernatant was measured at 260 nm. DNA absorbance was
determined with a diphenylamine (2% in acetic acid) light-activated reaction (40
W, 12 h) at 598 nm and converted to a concentration using standard solutions of
DNA type I from calf thymus. DNA concentrations were then expressed as
equivalents of absorbance at 260 nm in order to calculate the absorbance due to
RNA as described above.

The RNA absorbance was then converted to a concentration using standard
solutions of RNA type III from baker’s yeast. The interference in TNA deter-
mination due to organic and inorganic compounds was tested on sediment
subsamples which had previously been treated in boiling 0.5 N perchloric acid for
30 min (16). Data were normalized to the sediment dry weight after desiccation
(60°C, constant weight).

Estimates of enzymatically hydrolyzable DNA fraction. The analysis of enzy-
matically hydrolyzable DNA (HDNA) in sediment samples was carried out
according to the method of Dell’Anno et al. (13). This method, based on extra-
cellular DNA hydrolysis by means of commercial nucleases, mimics natural
extracellular DNA degradation mediated by cell-associated and extracellular
nucleases. Frozen sediment subsamples were stirred at 150 rpm in 2.5 volumes of
0.1 M Tris-HCl, 0.1 M NaCl, 1 mM CaCl2, and 10 mM MgCl2, pH 7.5. Triplicate
sediment slurries were treated with DNase I (1.9 U ml�1), nucleases P1 and S1
(4.0 and 2.3 U ml�1, respectively), and exonuclease 3 (1.9 U ml�1); another set
of replicates was added with an equal volume of buffer (but without enzymes)
and utilized as a control. Samples were incubated at room temperature for 2 h
with gentle agitation. After incubation, all samples were centrifuged at 2,000 �
g for 5 min, and supernatants were utilized to determine the amount of DNA
released from the sediments. Supernatants were dried under a vacuum and
analyzed fluorometrically using diaminobenzoic acid. The fluorescence of hydro-
lyzed DNA was converted to concentrations using calibration curves obtained
from standard solutions of calf thymus DNA. The amount of extracellular DNA
hydrolyzed by nucleases was obtained by the difference between the nuclease-
treated and untreated control samples. For all sediment types, control samples
contained �5% of the extracellular DNA pool released by nucleases. HDNA
concentrations were normalized to the sediment dry weight after desiccation
(60°C, constant weight).

Statistical analysis. Analyses of variance (ANOVA) followed by a post hoc
Tukey test were carried out to test temporal and spatial differences of the
investigated variables.

RESULTS

Nucleic acid fluxes. DNA and RNA fluxes in the North and
South Aegean Sea at a 500-m depth and 35 m above the
bottom are reported in Fig. 1A to D. Nucleic acid fluxes in the
North Aegean Sea were significantly higher than those in the
South Aegean Sea (P � 0.01), with the only exception being
DNA fluxes measured at a 500-m depth, which did not show
significant differences. In the North Aegean Sea, DNA and
RNA fluxes increased significantly with the water column
depth (on average, from 56.8 	 8.9 to 316.3 	 110.9 �g DNA
m�2 day�1 and from 326.7 	 42.8 to 814.8 	 168.3 �g RNA
m�2 day�1; for both variables, P � 0.01). Conversely, in the
South Aegean Sea, nucleic acid fluxes decreased with increas-
ing water depths (from 87.8 	 23.2 to 49.6 	 5.5 �g DNA m�2

day�1 and from 94.2 	 24.8 to 87.5 	 17.7 �g RNA m�2

day�1; for DNA, P � 0.01).
Nucleic acid fluxes in the North Aegean Sea were charac-

terized by significant temporal changes (P � 0.01 for both
traps). DNA and RNA fluxes in the trap at the 500-m depth
were characterized by similar temporal patterns, with the high-
est values in July and the lowest in May. In contrast, temporal
patterns of nucleic acid fluxes in the deepest trap were oppo-
site, with the highest DNA fluxes in March and the highest
RNA fluxes in September 1997. In the South Aegean Sea,
significant temporal changes of DNA and RNA fluxes were
only observed in the trap at the 500-m depth (for both vari-
ables, P � 0.01).
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Nucleic acid concentrations in sediments. DNA concentra-
tions in the sediment from the North Aegean Sea were about
4.5 times higher than those observed from the South Aegean
Sea (integrated value for 0 to 10 cm for the two sampling
periods, 55.5 	 8.7 and 12.0 	 3.8 �g DNA g�1, respectively;
P � 0.01) (Fig. 2). Similarly, RNA concentrations were signif-
icantly higher in sediments from the North Aegean Sea than in
those from the South Aegean Sea (28.7 	 11.0 and 5.8 	 2.9
�g RNA g�1, respectively; P � 0.01) (Fig. 2).

Nucleic acid concentrations in the sediment from the North
Aegean Sea were characterized by significant temporal
changes, with higher values in September than in April 1997 (P
� 0.01 for both DNA and RNA). In the South Aegean Sea,
DNA concentrations showed a limited temporal variability
(not significant by ANOVA), whereas RNA concentrations
displayed significant differences between the two sampling pe-
riods (P � 0.01).

Sediments from the North Aegean Sea were characterized
by subsurface maxima of DNA and RNA at the 1- to 2-cm
sediment layer, whereas nucleic acid concentrations in the sed-
iment from the South Aegean Sea decreased progressively
from the surface down to the deepest sediment layer (P �
0.01).

Enzymatically hydrolyzable DNA in sediments. Enzymati-
cally hydrolyzable DNA concentrations (HDNA) in sediments
from the North Aegean Sea were about three times higher
than those in sediments from the South Aegean Sea (inte-
grated value, 14.6 	 2.5 and 4.6 	 3.5 �g HDNA g�1, respec-
tively; P � 0.01) (Fig. 3). In the North Aegean Sea, HDNA
concentrations were about double in April (20.4 	 3.9 �g

HDNA g�1) compared to those in September 1997 (8.9 	 1.4
�g g�1; P � 0.01) (Fig. 3A). Similar temporal changes were
observed in the sediments from the South Aegean Sea (5.8 	
1.1 and 3.3 	 0.1 �g HDNA g�1 in April and September 1997,
respectively; P � 0.05) (Fig. 3B).

HDNA concentrations in the North Aegean Sea displayed
the highest values at the 1- to 2-cm sediment horizon and the
lowest values at the 8- to 10-cm sediment layer (P � 0.01).
HDNA concentrations in the South Aegean Sea decreased
significantly with increasing depths of the sediment (P � 0.01).

In the North Aegean Sea, the contribution of HDNA to the
total DNA pool remained relatively constant with the depth of
the sediment (average for the two sampling periods, 22% 	
2% and 37% 	 13% in the top 1-cm and the 4- to 6-cm
sediment layers, respectively), whereas in the South Aegean
Sea such a contribution decreased significantly (from 70% 	
9% to 26% 	 2% in the top 1-cm and the 8- to 10-cm sediment
layers, respectively; P � 0.01) (Fig. 3C).

DISCUSSION

Pelagic-benthic coupling of nucleic acids. Previous studies
dealing with downward fluxes of nucleic acids reported that
changes in the DNA supply to the ocean interior are controlled
by changes in primary productivity (2, 40). Therefore, differ-
ences in primary production between the North and the South
Aegean Sea were expected to influence the downward fluxes of
nucleic acids. However, we observed at a 500-m depth a lack of
significant differences in DNA fluxes between the two sites.
The two systems were under different hydrodynamic condi-

FIG. 1. Temporal changes in nucleic acid fluxes. The data reported are DNA fluxes in the North (A) and South (B) Aegean Sea and RNA fluxes
in the North (C) and South (D) Aegean Sea at a 500-m depth and 35 m above the bottom.
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tions (i.e., there was stronger lateral advection in the northern
site [31]), which might have influenced the efficiency of sedi-
ment traps in collecting settling material (28). However, this
was not the case for the present study, as significant differences
in organic carbon fluxes were measured from the same set of
samples (with values about double for the North Aegean Sea
compared to those for the South Aegean Sea) (31). Therefore,
the most likely explanation for the uncoupling of particle ex-
port from the photic zone and nucleic acid fluxes is that DNA
molecules are more rapidly degraded in the North than in the
South Aegean Sea. This was further supported by the analysis
of RNA fluxes, which at a 500-m depth were about four times
higher in the North Aegean than in the South Aegean Sea.

Different temporal changes were observed between the two
sites, with the highest nucleic acid fluxes in early spring in the
South Aegean and the highest fluxes in summer in the North
Aegean. Such different patterns may be related to the different
compositions of sinking organic material. Indeed, direct mi-
croscopic observations revealed a fresh input of phytodetritus
(i.e., mainly diatom remains) in the South Aegean Sea in early
spring, whereas aged material (i.e., amorphous particles) char-
acterized summer downward fluxes in the North Aegean Sea.

In the North Aegean Sea, DNA and RNA fluxes increased
significantly with the water column depth, reaching values
among the highest reported in the literature (up to ca. 1.5 mg

DNA m�2 day�1 and 2.5 mg RNA m�2 day�1) (2, 12, 29).
Conversely, nucleic acid fluxes in the South Aegean Sea de-
creased with depth. Such patterns are consistent with those of
total mass and organic matter fluxes reported for the two sites
(10, 31). These contrasting patterns reflect the typical features
of continental margin versus open-ocean ecosystems, suggest-
ing that different processes controlled the nucleic acid supply
to the sea floor. In the North Aegean Sea, the nucleic acid
supply appears to be mainly derived from lateral export from
the continental shelf down slope. The lateral control of particle
supply to the deep site of the North Aegean Sea is suggested by
the highly significant relationship between total mass and DNA
fluxes (n � 12; R2 � 0.907; P � 0.01) (data on total mass fluxes
are summarized in reference 31). Conversely, the vertical pat-
terns reported for the South Aegean Sea suggest that the
nucleic acid supply depends on vertical fluxes of particles pro-
duced in the photic layer.

Differences in nucleic acid fluxes from the deepest traps
were reflected by the DNA and RNA concentrations in the
sediment. Nucleic acid concentrations in the North Aegean
sediments were high and comparable with values reported for
coastal sediments (5, 32), thus suggesting the presence of a
depocenter of nucleic acids in bathyal sediments of marginal
areas. Conversely, DNA and RNA concentrations in the sed-

FIG. 2. Vertical distribution of DNA concentrations in sediments from the North and South Aegean Sea (left panel) and RNA concentrations
in sediments from the North and South Aegean Sea (right panel). Standard errors (n � 3) are reported.
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iment from the South Aegean Sea were typical of deep sites of
open-ocean regions (11, 12, 17).

Benthic biomass contributes to DNA concentrations in the
sediment. However, estimates of benthic bacterial abundance
carried out on the same sediment cores utilized for this study
(average for the two sampling periods, 4.97 � 108 	 1.25 � 108

cells g�1 in the North Aegean Sea and 1.88 � 108 	 0.06 � 108

cells g�1 in the South Aegean Sea [data are summarized from
reference 10]) revealed that DNA associated with bacterial
cells accounted for a very small fraction of total DNA concen-
trations (on average, ca. 2% for both sites). Since bacterial
biomass accounts for up to 90% of the total benthic biomass,
these results indicate that the majority of DNA pools in the
sediment are extracellular (13, 15). Therefore, we conclude
that DNA concentrations in surface sediments may depend, to
a large extent, on the magnitude of DNA input to the deep-sea
floor.

Temporal changes in nucleic acid concentrations in the sed-
iment were generally coupled with changes in nucleic acid
fluxes (i.e., March versus September 1997). In the South Ae-
gean Sea, both DNA concentrations in the sediments and
downward fluxes displayed a reduced temporal variability. In
both areas, sedimentary RNA concentrations displayed signif-
icant temporal changes coupled with changes in RNA fluxes.
The results presented here suggest that temporal changes in
sedimentary nucleic acid concentrations may be detected when
clear changes in nucleic acid fluxes occur. However, in the
North Aegean Sea the temporal changes in sedimentary DNA
concentrations revealed a pattern opposite to the one reported
for particulate DNA fluxes, suggesting an uncoupling between
DNA deposition and degradation rates. This was further con-
firmed by the analysis of temporal changes of enzymatically
hydrolyzable DNA, which revealed a significant decrease in the
degradable fraction with an increase in DNA pool size.

Diagenesis of nucleic acids in the sediment. Once deposited
on surface sediments, DNA undergoes complex biogeochemi-
cal transformations, which may strongly affect its diagenesis
(13). However, the diagenetic processes influencing DNA deg-
radation and burial in the sediment are still largely unknown
(7, 14).

Previous studies carried out in deep-ocean systems reported
a sharp decrease in nucleic acid concentrations along the sed-
iment core (12, 17). Similarly, in the South Aegean, nucleic
acid concentrations decreased exponentially with depth in the
sediment core, whereas sediments from the North Aegean Sea
displayed subsurface maxima. Such differences appear to be
dependent on the strong differences in sedimentation and mix-
ing rates reported for these bathyal sediments (26).

In order to explore the fate of nucleic acids, we determined
the fraction of DNA that was hydrolyzable by nucleases in the
different sediment layers. Our results indicated that, on aver-
age, ca. 80% of the total DNA pool in the top 1 cm of the
sediment from the North Aegean Sea was represented by
DNAs resistant to DNase degradation. Conversely, in the
South Aegean the fraction resistant to nuclease degradation
was ca. 30%. The different degradabilities of DNA pools are
difficult to explain. However, it is known that mineral particles
(e.g., clay particles) may strongly adsorb and stabilize DNA
against DNase degradation (37). The large dominance of the
lithogenic fraction of the material fuelling the deep North
Aegean Sea (annual average, ca. 75% [31]) is likely responsible
for such an effect (i.e., DNA stabilization against DNase at-
tack). This was confirmed by analysis of the vertical profiles of
the North Aegean Sea, which revealed a similar fraction of
degradable DNA in surface sediment and deeper sediment
layers.

FIG. 3. Vertical distribution of enzymatically hydrolyzable DNA
(HDNA) in sediments from the North (A) and South (B) Aegean Sea
and average contribution of the enzymatically hydrolyzable DNA frac-
tion (C) to the total DNA pools (HDNA, expressed as a percentage).
Standard errors (n � 3) are reported.
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Previous studies hypothesized that the accumulation of
DNA in marine sediments might be dependent on an imbal-
ance between DNA degradation and burial rates (14). To test
this hypothesis, we estimated DNA decay rates based on a
steady-state diagenetic kinetic model (4) and burial efficiencies
by a mass balance approach (6). DNA decay rates were, on
average, ca. five times higher in the sediment of the North
Aegean than in that of the South Aegean Sea (0.14 	 0.06
year�1 and 0.027 	 0.003 year�1, respectively). As a conse-
quence, the amounts of DNA remineralized in the sediments
of the North Aegean (on average, 67.9 	 3.2 mg DNA m�2

year�1) were much larger than those of the South Aegean Sea
(on average, 4.6 	 0.8 mg DNA m�2 year�1). These findings
are consistent with synoptic in situ measurements of sediment
community oxygen consumption, which in the North Aegean
were ca. seven times higher than in the South Aegean Sea (119
and 18 �mol O2 m�2 h�1, respectively [31]). However, burial
efficiency was much lower in sediments of the South Aegean
than in those of the North Aegean Sea (7% 	 2% and 53% 	
17%, respectively). Therefore, although DNA was recycled at
a higher rate in the North Aegean, ca. half of the DNA de-
posited on the sediment surface may escape remineralization
and be buried.

Previous studies reported that extracellular DNA preserva-
tion in sedimentary deposits over geological time scales (from
1,000 to �100,000 years) is favored by low temperatures and
permanent anoxic conditions (7, 8, 43). The results reported
here suggest that large amounts of DNA may also be preserved
in benthic systems characterized by a relatively high tempera-
ture (ca. 13°C) and high sedimentation rates.

Further studies are needed to clarify the relative importance
of abiotic (e.g., oxygen availability, grain size and mineralogical
composition, and pH) and biotic (e.g., DNase-mediated deg-
radation rates) factors controlling the diagenesis and preser-
vation of DNA in marine sediments.
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