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The coastline of Veracruz is a unique environment due to
the presence of extensive coraline systems and of
natural oil seeps. Depending on the environmental
parameters the coraline systems are higly productive and
diverse (UNEP/IUCN, 1988). Changes in these parameters
by non-natural processes will cause damage or even the
disappearance of these systems (UNEP, 1988). Thus
baseline studies in this zone are important in order to
establish the natural concentrations of trace metals and
the presence of petroleum hydrocarbons originated either
from natural o0il seeps or accidental spills.

In the present paper the concentrations of nickel and
vanadium in seawater and in sediments, as well as
petroleum hydrocarbons in sediments are described in
order to obtain base line information for the assessment
of future man-induced alterations of the study area.

MATERIAL AND METHODS

The sampling sites are presented in Fig. 1. The
stations were divided in five transects. Samples were
collected during the PEMARUN-I and II cruises, during
November and December 1985, aboard the R/V Justo Sierra.
The surface and bottom water samples were collected
using Niskin bottles previously cleaned (Kremlin, 1983)
and stored in plastic bottles with double distilled
nitric acid wuntil their analytical +treatment in the
laboratory.

Sedlment samples were obtained by using a Van Veen grab
(0.1 m2). Each sample was carefully taken from the
central portion of the grab. For the total content of
metals the samples were +taken with an acid washed
plastic spatula (HC1:HNO3; 1:5), placed in plastic bags
and stored frozen. The hydrocarbon sample were
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Figure 1. Study area and location of sampling site.

prlaced in glass Jjars properly washed and stored at
-20°cC.

The seawater metal concentration was determined using
the methods of Kingston et al (1978) and Bruland and
Coale (1985) and an atomic absorption spectrophotometer
(Perkin Elmer Model 2380, with graphite furnace Model
HGAR-400). The metals in sediments were digested
successively with HCl, HNO3, HCl0,, HF and heated
(Bruland et al., 1974). Hydrocarbons in sediments were
determined by the methods of Clark and Finley (1973) and
Botello and Mandelli (1978). The gas chromatography
analyses were performed using a Varian 2700 model gas
chromatograph equipped with a flame ionization detector
The colummns used were packed with 5% FFAP on Gas Chrom-
Q (80/100 mesh). The hydrocarbons were analyzed only for
the PEMARUN-I expedition.

RESULTS AND DISCUSSION
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The average concentrations of Ni and V in seawater an
sediments are shown in Table 1 and for petrolew
hydrocarbons in sediments in Table 2.

Nickel in seawater ranged from 0.008 to 0.046 ppb fo
PEMARUN-I expedition. Whereas in PEMARUN-II the value
ranged from 0.013 to 0.095 ppb (Table 1). Thi
difference may be caused by the '"north winds" which ar
typical of this area, and responsible for this mixtur
process (Longhurst and Pauly, 1987). The nicke
concentrations were similar in the five +transects an
with a c¢lear difference between the surface and botto
samples. These wvalues are in agreement with other:
reported previously for marine ccastal environments (0.:
to 6 ppb; Snodgrass, 1980; Jacobs and Emerson, 1985).

Vanadium in seawater ranged from 0.001 to 0.043 ppb fo:
cruise PEMARUN-I and from 0.007 to 0.119 for c¢ruis:
PEMARUN-II (Table 1). Along the first expedition the
values for the surface and bottom samples were constan
within experimental error, and for the second cruise the
values showed differences due to the presence of '"nortl
winds" (Longhurst and Pauly, 1987).

The difference in Ni and V concentrations in surface anc
deep samples may be related to pH wvalues, since tota:.
and free metal trace concentration depends on pH (Stumr
and Morgan, 1981; Ahrland, 1985).

Nickel concentrations in marine sediments ranged from 8¢
to 113 and 82 to 111 ppm (dry weight) in PEMARUN-I anc
II, respectively. The concentrations are higher in the
samples taken far away from the c¢oast (100m) due t«
diagenetic processes (Krauskopf, 1967). Nicke!
concentrations in marine sediments were quite similar ix
both expeditions, but each transect had H
characteristic distribution.

Average concentrations of nickel are comparable witl
those reported in previous works (Fig. 2). Our wvalue:
are in agreement with those reported for Alvarado Lagoor
(F in Fig. 2) by Rosales et al. (1986), but are mucl
higher than those reported for Coatzacoalcos River (I ir
Fig. 2), and Ostion Lagoon (J in Fig. 2) (Paez ef
al.,1986) and San Andres Lagoon (G in Fig. 2) (Vazque:
et al., 1990).

Vanadium concentrations in marine sediments ranged fron
39 to 63 and 39 to 61 ppm (dry weigth) to PEMARUN-I anc

11, respectively. These wvalues were similar in bot!
cruises, but each transect had a characteristic
distribution.

Standard deviation for +the nickel concentrations ir
marine sediments are high due to the dispersion of the
values (Table 1), this is because nickel ir
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Table 2. Concentrations of petroleum hydrocarbon in
sediments of the coastline of Veracruz,

Mexico.
Parameter T.AL.H. T.AR.H. T.H.
PAPALOARPAN TRANSECT
MERN 103 194 297
MIN. 91 142 233
MRX. 115 233 348
VARIANCE 79 918 1460
ST.DESV. S 30 38
INTERNAL TRANSECT
MEARN 144 215 359
MIN. 119 173 292
MAX. 235 282 517
VARIANCE 1648 1560 5887
ST.DESV. 41 40 77
EXTERNAL TRANSECT
MEAN 133 224 357
MIN. 101 177 278
MAX. 188 344 5342
VARIANCE 961 3757 8299
ST.DESV. 31 61 91
JAMAPA TRANSECT
MEAN 103 194 297
MIN. 91 142 233
MAX. 115 233 348
VARIANCE 79 924 1460
ST.DESV. 9 30 38
ACTOPAN TRANSECT
MEAN 89 152 241
MIN. 66 103 169
MAX. 120 223 343
VARIANCE 502 2144 4671
ST.DESV. 22.4 46.3 68.3

T.AL.H.= Total aliphatic hydrocarbon: n-Cq, to n-Cgzsg
T.AR.H.= Total aromatic hydrocarbon: naphtalene (methyl
and trimethyl), phenanthrene (methyl), anthracene,
fluorene (methyl) and pyrene.

T.H.= Total hydrocarbon

sediments is associate to organic matter and HS™
{Stumm and Morgan, 1981) Vanadium concentrations have
low dispersion (Table 1) when compared with nickel
values. This is Dbecause in both expeditions these
concentrations were quite similar.

The analysis of aliphatic and aromatic hydrocarbon in
recent marine sediments confirmed the predominance of
aromatic compounds. The hydrocarbon source was the
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Figure 2. Nickel concentration in marine sediments from
Veracruz coast. See text for abbreviation.

natural oil seeps (Table 2). The concentrations of
total aliphatics in the sediments of this area ranged
from 66 to 235 ppm (dry weight). These values are

higher than those recorded (< 70 ppm) for unpolluted
coastal areas and deep marginal seas (NAS, 1975: Botello
and Mandelli, 1978). Each transect had a characteristic
distribution (Fig. 3). Total hydrocarbon levels are in
agreement with those reported previously by Botello et
al. (1987).

The results presented in this study clearly indicate
that Ni and V concentrations in seawater are not
affected by o0il seeps. While Ni concentration in
sediments are derived from ©0il seeps. Vanadium
concentrations in sediments near oil seeps have not been
detected.
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