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EXPERIMENTAL SURVEYS OF SEISMIC-ACOUSTIC IMPACT
ON THE NORTH CASPIAN AQUATIC ORGANISMS

Abstract. Materials of experimental and field surveys of seismic-acoustic impact on the North Caspian zoo-
plankton, zoobenthos and ichthyofauna in summer, 2012-2013 are provided in this article. The article also demon-
strates that for assessment of seismic exploration impact, the following is of high indicator value: proportion of
traumatized or dead specimens, the values of Shannon-Wiener diversity index and the value of an average individual
mass of the specimen in hydrocoenoses. The highest proportion of the traumatized and/or dead specimens was
recorded in plankton and benthic invertebrates populations in the course of experimental tests at a distance of 1m and
5m from the seismic SP. At the same period, a deviation of the Shannon-Wiener diversity index values and average
individual mass of the specimen from background values was recorded in the both communities. Species compo-
sition of ichthyofauna was characterized by a high level of similarity throughout all stages of the surveys imple-
mented. The lowest indicators of diversity (number of species, values of Shannon-Wiener diversity index) and fish
numbers were recorded during seismic exploration. An increased average individual mass of a specimen in ichthyo-
coenoses together with the reduced numbers during seismic exploration may indicate the avoidance of unfavorable
zone by younger fishes.
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An intense seismic exploration aimed at development of oil fields is causing the increased anthro-
pogenic load on the entire Caspian Sea ecosystem [1]. Currently published data on assessment of seismic-
acoustic impact do not present the level and scope of its effect on various groups of aquatic organisms
constituting the relevance of this article [2-8].

Experimental study of seismic-acoustic effects on aquatic communities was implemented in two
North Caspian areas (Figure 1) in June, 2012 and August, 2013. Three studies — before impact (back-
ground level, stage 1), during pneumatic source impact (experimental tests, stage 2) and after completion
of seismic exploration impact (stage 3). To evaluate the impact of seismic acoustic effects on behavioral
response of fish fauna, the composition and quantity of bento-pelagic fish communities were studied
throughout all stages of seismic surveys.

Selection and processing of zooplankton, zoobenthos and fish fauna samples were performed using
standard methods [1-5]. At all stages of the surveys, proportion of injured and/or dead specimens was
studied in the populations of plankton and benthic invertebrates.

During experimental tests, cages with the fish and zooplankton samples caught in advance were
placed at the depth of 3-4 m and at a distance of 1 m, 5 m and 10 m from the pneumatic source (Figure 2).
In order to maintain the relative accuracy in the distance between the pneumatic source and cages setting
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