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INTRODUCTION

The kind and number of demersal fishes that live in and about the
areas where wastewater is discharged, relative to other areas, is
a subject of intense interest to the Coastal Water Project. 1In
the past, we have relied mainly on data from daytime trawls, but
questions have been raised as to whether or not these data tell a
complete story. Perhaps the larger and more active fish swim out
of the trawls or major population changes occur from day to night.

Thus, we decided to try other techniques to identify the fishes
that live in the areas, the species that change locations at night,
and the predators that prefer Dover sole, our prime study fish.

PROCEDURES

The observations described here involved the use of an automatic
cine camera to photograph the activity around a bait at fixed in-
tervals. The camera equipment was developed at the Scripps Insti-
tution of Oceanography by Prof. John D. Isaacs and Richard Shutts
for use in deep water and generously loaned to the Project at cost.
Mr. Shutts personally brought and operated the cameras, assisted
by Jack Mardesich of our staff, who planned the exercise. The
Sea-S-Dee (Capt. Rusty Shields), owned by the Los Angeles County
Sanitation Districts and operated under the direction of oceanog-
rapher Douglas Hotchkiss, served as the camera launch and recovery
platform. Other Project personnel who participated were biologists
James Allen, Jack Word, and Charles Greene and engineers Harold
Stubbs and Willard Bascom.

Generally, the system operates as follows: (1) the self-contained
camera, light, and bait package is lowered to the bottom; (2) at
regular intervals, such as 7.5 minutes, the lights go on, and the
camera photographs the water around the bait for, say, 15 seconds;
(3) after 24 hours, the entire system is retrieved. The stations
at which we used the system are shown on Figure 1. One drop was
made at each station; Drop 10 was unsuccessful.

The camera arrangement is shown in Figure 2. This configuration
was developed for deep water as a free instrument (it returns to
the surface on its own after a clock timer or a magnesium link re-
leases the buoyed camera from its anchor) but we secured it to a
surface buoy so we could retrieve it conveniently.
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Figure 2. Isaacs/Shutts cine camera system (shown on ocean
bottom). From Shutts 1973.




The camera used was a Bell & Howell transport system with 400-foot
film spools. The film was Ektachrome 7242, processed at Consoli-
dated Film Industries with normal development. Lens aperture was
£/2.8; critical focal distance was set at 8 feet. The three
250-watt lamps and the camera were powered by 20 Yardley nickel-
cadmium batteries, which performed satisfactorily.

The processed film prints were projected for the benefit of our
biology staff, and the species present at each time and depth

were identified by Jim Allen, Jack Word, and Danuta Charwat. Alan
Mearns has summarized their findings on the following pages.

Generally, the system worked well except for Drop 10, where the
camera and lights switched on and remained on rather than switching
on and off at intexrvals. The Project is pleased with the results
and plans to use the method again soon in other areas.

RESULTS

The films from each of the nine successful drops (described in
Table 1) were examined for species identification, abundance, be-
havior patterns, sediment type, presence of water column particu-
lates, and water movement. Each "scene" (10 or 15 second exposure
of film) was examined in detail by stopping or reversing the film
as needed. During the camera drops, we also conducted trammel-net,
trawl, and hydrographic surveys in cooperation with the Sanitation
Districts' staff. These surveys will provide valuable data for a
complete description of the Palos Verdes environment.

Each successful camera drop included both day and night observa-
tions, but the proportion of each varied depending on the time of
the drop. The number of scenes in the films from the eight best
drops ranged from 29 to 53; each scene was considered a "sample"
in our analysis.

Except for the rocky shallow stations (23 meters), all areas were
characterized as having muddy or silty bottoms. Suspended parti-
culate material was sparse inshore, but particle size and density
increased offshore along both the outfall and control transects.
Currents and water movement caused by waves was quite visible as
deep as 137 meters. At 305 meters, water velocity was low and
constant.

Forty species of fish and 19 species of invertebrates were tenta-
tively identified in the scenes (Table 2), and all film from the
successful drops included scenes of fish, crabs, shrimp, snails,
urchins, and other orgamrisms.

Both of the inshore rocky-shelf stations (Drops 5 and 6) were
occupied by the most diverse fauna. Blue rockfish, crabs,
senoritas, and blackeye gobies were common at both stations, but
the control station, Drop 6, was occupied by a number of addi-
tional species. 1In contrast, the deeper stations (61 and 137 to
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152 meters) were occupied by only a few species at a time (crabs,
snails, sablefish, bocaccio, and shortbelly rockfish). Most dra-
matic was the large abundance of sablefish at 61 meters. Sable-
fish are common but not abundant except at night in trawl surveys,
and these films suggest that this is a dominant species. Hundreds
of small, light-colored snails (probably Nassarius sp.) littered
the soft bottom at all depths and appeared to be attracted to bits
of the bait. The bait also attracted starfish (Patiria miniata),
which moved in and then out again, to be replaced by urchins. As
the urchins moved out, they were replaced by crabs (Cancer and
Mursia). Fish and invertebrates were rare at the 305-meter sta-
tions.

In general, there appeared to be no great differences in the species
present at the outfall and control stations except inshore, as
indicated above.

Iong-desired behavioral observations are abundant in these films.
Figure 3, for example, demonstrates the dramatic day-night changes
in some of the fish fauna off Point Vicente and provides us with
explanations for the appearances or absences of certain species.

PRELIMINARY CONCLUSIONS

These films indicate to us that sablefish and spiny dogfish are
more abundant than indicated by our trawl catches. Conversely,
many species common in our trawl catches were not observed in the
films; most notably absent were small fish, ‘such as sculpins and
combfish, small flatfishes, and several species of rockfish and
croakers very common in trawl catches. A major value of these
films is that they are confirming for us (1) the importance of
community structure, (2) the balance and interaction that occurs
between fish species, and (3) the differences between day and
night assemblages.

A detailed analysis of the data from this survey will be pre%ented
in a future publication.
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Figure 3. Number of species per scene and activity patterns of
six rocky subtidal fishes observed off Pt. Vicente
(Drop 6), 29-30 November 1973.
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