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INTRODUCTION
Mexico is a major agricultural country, and pesticide use has been both extensive and intensive,
particularly after the Green Revolution. The manufacture of pesticidal chemicals has become a
major domestic industry, with imported pesticides accounting for less than 20% of total use (FERTIMEX 1981). Mexico has remained a major producer of DDT, with an annual capacity of about
5,000 tons (FERTIMEX 1981 ). Restrictions on DDT use were implemented in the 1970s, and currently there is official approval only for use on cotton plantations in the State of Chiapas (SAHR
1983). Nevertheless, widespread use of DDT has apparently continued; moreover, many other
organochlorines whose uses have ended or have been restricted elsewhere continue to have widespread applications (FERTIMEX 1981 ; Inigo & Risebrough, this volume). In addition to uses in
agriculture, large amounts are used for the control of the vectors of tropical diseases (Bodegas et
al. 1980).
In spite of this intensive use of organochlorine pesticides, only one study has so far been undertaken of the effects on birds of prey in the Neotropics; Kiff et al. (1980) reported significant reductions in eggshell thickness indices of eggs of the Aplomado Falcon (Falco femoralis) and of the Bat
Falcon (F rufigularis) preserved in museum collections and that had been obtained in eastern
Mexico between 1954 and 1967. Mean reductions were 25% and 18%, respectively, suggesting that
the local populations of these species were likely to have depreseed reproduction; the changes in
thickness index were furthermore correlated with concentrations of the DDT compound DDE in
the lipids of the eggshell membranes.
Very little information is available about the biology and population status of most neotropical
birds of prey (Kennedy 1986). Information on the use of pesticides in the tropics and about potential effects on resident and migratory raptors is fragmentary (Maltby 1980; Risebrough & Springer
1983; Burton & Philogene 1986; Inigo & Risebrough, this volume).
In this paper we report on the organochlorine pesticides detected in fragments of three eggs and
in a whole egg of the Black Vulture ( Coragyps atratus) and on the shell thicknesses of these eggs.
This species was selected for this study in view ofits widespread distribution in the country and its
close relation with human garbage dumps. It and other species of New World vultures are sensitive to the shell-thinning effects of DDE (Wilbur 1978; Kiff et al. 1979, 1983).
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STUDY AREA AND METHODS
The study area was the Tuxtla Valley in the central plateau of the State of Chiapas in southern
Mexico. The valley includes the city of Tuxtla, surrounding farm lands, and cattle ranches.
Egg fragments and one whole egg were collected from nests in 1985. Shell thicknesses of these
and of 12 pre-DDT eggs collected in Mexico and now preserved in the Museum of the Western
Foundation of Vertebrate Zoology in Los Angeles were measured with a model 35 PS Federal
bench comparator thickness gauge.
Following the method of Peakall (1974), lipid-soluble residues were extracted with hexane from
the shell membranes of the egg fragments with the aid of ultrasonic vibration.
Extracts were analysed without clean-up for organochlorine residues by gas-liquid chromatography using a Ni63 electron capture detector. The identification and quantification of the
residues were accomplished by comparing the chromatograms of the extracts with those of authentic standards of known concentrations; identifications were confirmed through the uses of two
columns, of different polarity.

RESULTS
The analyses showed that the DDT and hexachlorocyclohexane (HCH)compounds were the
principal contaminants accumulated by this group of Black Vultures (Table 1 ). Assuming that the
lipid content of whole eggs is 5% (KifT etal. 1983), highest concentrations of p,p'-DDE and of the
alpha isomer of HCH were in the order of 1 ppm wet weight, or 20 ppm lipid weight. Traces of the
chlordane compounds, including heptachlor epoxide, and of HCB (hexachlorobenzene) were
also detected.
TABLE 1. Organochlorine contaminants in membranes of three egg fragments and one whole egg of Black
Vultures in Chiapas. Parts per million of the lipid weight.
Contaminant
alpha-HCH
beta-HCH
gamma-HCH
HCB
Heptachlor epoxide
p,p'-DDE
p,p'-DDD
p,p'-DDT
alpha-chlordane
gamma-chlordane
oxychlordane
lipid weight (g)

Egg Fragment s
1
2
19
19
5.5
3.1
1.2
2.6

+0.18

20
1.6
1.4
0.26

+
+0.026

+
+3.4
0.62
0.36
-

3
_*
1.4
1.1
-

5.3
0.97
0.68
-

-

-

-

-

0.014

0.009

Whole Egg
4

+**

+
+
+
+
13
+
+
+
-

0.522

* not detected at the analytical sensitivity employed
** detected but not quantified

Mean thickness of the pre-DDT eggs was 0.439 mm. Shell thickness of egg - 1 was 0.450 mm,
2.5% higher than the estimated pre-DDT mean. Shells of eggs 2,3 & 4 were 5.9,11, and 5.2% thinner
than the estimated pre-DDT mean. A lack of correlation with DDE levels is attributed to the small
sample size and to the generally low levels of DDE recorded in the eggs.

DISCUSSION
The DDE levels we found were substantially lower than a mean concentration of 5.6 ppm wet
weight recorded in Black Vulture eggs from Texas over the period 1948-1970 by Kiff et al. ( 1983).
The mean thickness index in the Texas samples was 17% lower than the estimated pre-DDT index,
and a significant negative correlation between thickness index and DDE levels was recorded.
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Populations of Black Vultures are declining throughout Mexico (Phillips & Alvarez del Toro,
pers. comm.). Without additional studies it is not possible to link this decline with environmental
contaminants.
Mora (1984) found lower levels of DDE in wintering ducks in north-western Mexico than in
southern California; similarly, Henny and Blus ( 1986) found lower DDE levels in Black-crowned
Night Herons (Nycticorax nycticorax) wintering in eastern Mexico than in birds wintering in the
south-western United States. Although this area of the United States continues to have exceptionally high levels of DDE contamination (White & Krynitsky 1986), continuing DDT use in Mexico
has not necessarily resulted in the accumulation of high levels of DDE in local food webs.
In view of the continuing use of DDT and of other organochlorines in Mexico, continuing
studies of environmental levels of these compounds will be necessary to determine their potential
effects upon the fauna.
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