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Many trawls have been made in southern California waters over the last few decades by govern-
ment agencies, universities, and monitoring groups. For various reasons much of the data so
obtained are not complete, reliable, nor readily available. This Project recognized that a con-
veniently available collection of trawl data covering much of the coastal shelf in the Los
Angeles region would be valuable to many interested persons.

Therefore, this paper is a summary of 317 trawls at 148 stations in all seasons at depths ranging
from 10 meters to 627 meters that were made by Project personnel during the period 1977 to
1932. A complete account of this work, as well as the similar surveys of benthic invertebrates
and bottom chemistry, will be published in a SCCWRP Technical Memorandum in 1983. We
believe this to be the best information available about near-bottom fish and epibenthic inverte-
brates on the southern California coastal shelf. The principal virtues of these data are their uni-
formity and their reasonably complete coverage of a region where man’s activities might be
expected to influence sea animals.

Our trawl data have been tabulated according te depth, distance from outfall, and general loca-
tion along the coast (Table 1). The depth groups are shallow (10-50 m), moderate (50-200 m),
and deep (200-627 m). The following numbers are averages per trawl.

Using depth as a criterion, the most species of fish (12.6) are found in moderate depths and
the most species of invertebrates (17.5) are found in deep waters. The biomass of both is great-
er below 200 m, 17.3 kg fish and 47.3 kg invertebrates.

Using distance from outfalls as a criterion, at a depth range of 55-65 m (that includes the four
largest outfalls) the number of species within 1 km of the outfall are: fish 11.5, inveriebrates
10.3. Within 2 km there are 11.3 species of fish and 10.5 of invertebrates. And, within 3 km
the comparable numbers are 11.9 fish and 10.8 invertebrates. Further than 3 km from the out-
falls at the same depth range the number of species of fish is 11.6 and of invertebrates, 14.6. In
other words, these data show little difference in the average number of fish species as one ap-
proaches an outfall and the standard deviation is smaller (the area in the canyon near the

mile sludge outfall averages 17.4 species of fish and 15.4 species of invertebrates, possibly
because it is deeper [130-170 m] [Bascom 1980]). The number of species of invertebrates
increases with the distance from an outfall.
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All of the trawls reported here were made using the same kind of nets towed along the bottom
at the same speed for the same length of time. Positions of touchdowrn and liftoff were fixed
by LORAN C and depths were recorded. All animals were identified, measured, weighed by
species or groups of species, and tabulated. The results of this work are species lists that include
nearly 200 species of fish and over 500 species of invertebrates. The 25 most abundant of each
are given in Table 2. The fotal abundance of each species was obtained, but these can be used
only as a generalized guide because a school of fish or cluster of invertebrates sometimes gives
a false impression of the actual abundance in a given area.

Project personnel have reviewed the procedures and trawl catch data of several other marine
laboratories and agencies. We have found, at various times and places, inconsistencies in the
rigging, gear type and size, navigation, time on the bottom, taxonomic identification and rec-
ord keeping which made us wary of using the data. Therefore, in this account we have relied
entirely on our own data from trawls taken after 1977 for which all needed data were available.

As a result of taking hundreds of trawls, using various ships in depths to 600 meters, we have

learned much about the mechanics of trawling not covered by our previcus papers on the sub-
ject (Mearns et al. 1974 and 1978).

Under ordinary working conditions Project personnel average 7 standard trawls a day in 60 m
of water, 11 in 30 m and 4 in 400 m. This is accomplished by leaving early and trawling be-
tween 7:00 A.M. and noon, before the afternoon breeze comes up. We find that careful deploy-
ment of the net and maintenance of vessel speed at 1.1 m/sec are the most important factors in

trawling. The animals caught are identified and counted on board; this must be done with care
if the data is to be useful.
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METHOD

One or more ten minute (on-bottom time) trawls were taken at each of the 148 stations shown
in Figure 1, using a bottom trawl manufactured by James Willis of Morro Bay, CA. The princi-
pal characteristics of the Willis net arc: Headrope length is 7.6 m. (25 ft.); mesh (stretched) 4.1
cm. body, 5.1 em. cod end, 1.3 cm. liner; the headrope has 16 plastic floats and the foot rope
has 6.6 kg. of chain;the otterboards measure 76 x 51 x 5 cm; the doors are connected to 23 m.
bridles. These trawls were pulled along the bottom parallel to the depth contour at a speed of
1.1 m/sec or 2.5 knots and a scope of 3 to 1 (3 times as much cable out as the waterdepth).
LORAN C coordinates were recorded for the start of the trawl (full deployment of cable) and
at the end of the trawl (initiation of cable retrieval).

Upon retrieval, the catches were sorted by species (fishes and invertebrates) and specimens
were measured, counted, weighed and examined for external signs of disease. All fish with pos-
sible health problems were brought into the laboratory for further study; the remainder were
returned to the sea.

RESULTS

For purposes of data presentation the area from Ventura on the west to Point Loma at the
south has been divided into five geographic regions. These regions are 1) Ventura to Point
Dume, 2) Point Dume to Palos Verdes Point (Santa Monica Bay), 3) Palos Verdes Point to
Angels Gate (Palos Verdes), 4) Angeles Gate to Dana Point (San Pedro Bay), and 5) Point Loma.
Table 1 summarizes the findings in each region and gives the combined totals and averages for
all regions. The largest number of trawls were made in Santa Monica Bay and off Palos Verdes
because these two regions are most likely to be affected by man’s activities. The average catch
in these two areas does not show any decrease in the number of species or biomass compared
to the other areas.
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The twenty-five most frequently occurring species of fish and invertebrates are shown in Table
2. The majority of these species were collected on nearly ail of the 317 trawls. Using all daia
from all regions the average number of species of fish was 11.7 whose average weight was 11.1
kilograms. There were 11.6 species of invertebrates per trawl with an average weight of 13.6
kilograms.

This information must be considered in the light of the following paper by Cross which demon-
strates that data on the number of species are quite reliable, but that on biomass and numbers
are highly variable.
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