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INTRODUCTION

The environment of the rock pools is characterised by drastic variations
of the physical-chemical factors as regards meteo-marine changes and
these fluctuations influence the structure and the dynamics of the
ecclogical communities (1}.

Verious studies on the rock pools of superior middle coast plane in the
Gulf of Genoa {Ligurian Sea) were carried out (2-8); recently, the
variations of physical-chemical parameters and the fluctuations of the
population of the Tigriopus fulvus {Copepoda Harpacticoida), characteristic
of this envircnment were examined (3,7,8). In particular, the bacteria
and copepod association was studied {(9), as a model for the evaluation
of the degradation of organic matter in the marine environment and also
regarding the suitability for survival and growth of human and animal
pathogen bacteria (10-14).

Despite this, there is little knowledge about the heavy metals found in
Ligurian coastal rock pools, probably due to the analytical difficulty
connected with a scarce biclogical matter present in the environment;
therefore few studies concerning the heavy metal (mereury) interaction
with a biotic component have been carried out. In general, in the Ligurian
Sea ecosystem, the processes of changes and accumulation of mercury
presence in seea water, in benthos, in nekion and in marine mammals are
not well known (15,16). Here the resulis of a 1-year study of mercury



concentrations in the rock pool environment are reported.

MATERIALS AND METHODS

The study examines a rock pool of superior middle coast of the Ligurian
Sea (Genova-Nervi); the research was carried out from September '94 to
September '95, with monthly investigations. As regards the physical
parameters, pH and temperature of the rock pool water (portable pH-
meter, HAMEL) were measured in situ. At the same time water samples
were collected to evaluate the dissolved oxygen and salinity in laboratory
{17). Samples of rock pool water (1 litre)} for mercury analysis (water,
organisms and particulate matter), were collected; the Tefion sampling
botiles were treated with 5% HNO3/ water solution. In laboratory the
samples were pre-filtered (plankton net, mesh 200 u to separate the
copepods; male and female copepods were separated and then put into the
stove at 70°C for one night to determine their dry weight. To separaie
the particulate matter, the residual sample was filtered on glass fibre
filter {(Whatman GF/F, O = 47 mm), before conditioning (12 hours, T0°C)
and weighing. The mercury was determined, before treatment with acid
and in microwave coven for about three minutes, with the cold vapour
method, and detected with atomic fluoresecence specirometry. The
instrument was tested with copepods sample standard with inorganic
mercury concentration equal to 0.28 ugl/g (MA-A-1, n® 555 IAEA,

Monaco}.

RESULTS

Results regarding rock pocl water are reported in Tabs. 1 and 2. The
lowest temperature was recorded in January (9°C), and the maximum in
June (32°C). The pH changed from 8.3 in December and Jenuary to 8.0
in February and September '95 (mean value = 8.7)}. The oxygen changed
from 9.4 mg/l {September 94) to 13.7 mg/l (May). The minimum wvalue of
salinity (15.8%) was recorded in November, the maximum {85.59%) in June.
The mercury concentration in the rock pool water changed from 0.11 ng/
1to 1.86 ng/l (mean value = 0,92 ng/l). In the particulate matter there




is a variation from 86.24 ng/g (June) to 1349.32 ng/g dry weight
{November) (mean value = 312.05 ng/g)}. The concentration range of
mercury in the males of Tigriopus fulvus is 91.85-2876.95 ng/g dry
weight (mean value 743,38 ng/g); in the females the value changes from
63.75 to 867.409 ng/g dry weight (mean value 439.58 ng/g). In July the

rock pool was dry.

Tab. 1 - Physical-chemical paramsters.

DATE T(°C) pH 02 (mg/l) Salinity (%) Rainfall{mm)
Sept.'94 26 8.5 9.4 - 152.8
Oect. '94 18 8.8 11.9 22.16 64.8
Nov. '94 17 8.8 12.5 15.80 82.8
Dec. '94 15 8.3 11.2 35.46 0.0
Jan. '95 a 8.3 11.6 44.81 0.0
Feb. '95 15 9.0 13.6 27.83 28.4
Mar, '85 17 8.7 10.2 44,52 0.0
Apr. '85 24 8.9 13.1 40.82 27.6
May. 'S5 27 8.7 13.7 37.94 2.4
Jun. '95 32 8.6 10.8 85.59 0.4
Jul. '95 - - - - -
Aug. '95 28 8.7 i1.3 27.90 16.6
Sept. '95 27 9.0 13.8 21.83 12.8

Tab. 2 - Mercury values in the component of rock pool environment.

DATE Water Particulate Male T. fulvus Female T. fulvus
(ng/l) {ng/g) (ng/g) (ng/g)
Sept. '94 0.27 - 2675.85 469.15
Oct. '84 0.8 123.77 1837.18 815.12
Nov. '04 1.32 1349.32 918.48 748 .88
Dec. '94 1.16 634.99 716.43 634.33
Jan. '95 0,32 192.98 663.18 562.54
Feb. '95 1.14 12%2.10 304,14 3559.85
Mar. '95 1.41 33.74 To- 83.75
Apr. "85 1.29 56.99 183.64 4392.06
May. g5 0.11 631.89 116.99 " B68.95
Jun. '95 0.37 6.24 107.28 84.584
Jul. '95 - - - -
Aug. '95  1.86 61.04 91.85 167.34
Sept., '9B 0.04 219.72 562.35 887.409




DISCUSSION

The study permitted to focus an analytical methed for mercury
determination in copepods, organisms with high density, but low biomass;
this method allows the analysis of samples with dry weight of about 0.25.
The influence of some parsmeters on mercury concentration has been
evaluated (Figs. 1,2,3).
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Fig. 2 - Relation with water, mercury and rainfall.

These data show that T. fulvus males, except May '95, have a greater
mercury concentration than females. In order to avoid the reduction of
the natural population it was impossible to analyze the females with egg
sacs, to establish if the physiclogical condition influences the mercury

concentrations.
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Fig. 3 - Mercury in the particulate matter and in Tigriopus fulvus.

The analysis of the various parameters, enables to hypothesise that the
mercury concentration falls with the increasse ¢of temperature, more in
females than in males; instead, the concentration seems to increase with
rainfall. The negative correlation between rainfall and density and
salinity parameters may be due to the influence of the sea state and
temperature on the rock pool. There are no significant correlations
between the rock pool water and the particulate matter.

Data for Oceanographic Campaigns (15,18) show that the reactive mercury
concantration in water samples collected in the pelagic zone of the Ligurian
Sea (depth 0-10m), is from 0.1 ng/l and 0.5 ng/l, while in the neritic
zone (depth 0.1 m), the concentration is 0.15-0.30 ng/l.

We observed that the reactive mercury value in the water rock pool (0.11-

1.86 ng/l) is in maverage greater than in the Ligurian Sea.

In the present study the mercury concentration has been investigated in
three components of a rock pocl environment of Genoa Nervi (Ligurian
Sean): water, particulate matter and Tigriopus fuivus (Harpacticoid

copepod). The influence of some parameters (pH, temperature, salinity,

rainfall) on mercury concentration has been evaluated.
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These data show that the mercury concentration is greater in Tigriopus

males than in females and that the concentration also depends on

temperature wvariations.
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