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ACOUSTIC ASSESSMENT OF HERRING STOCKS

IN ALASKA DURING 1978-1979

INTRODUCTION

Acoustic techniques of fishery resource assessment are becoming
increasingly used in fishery management throughout the world because of
their accuracy, efficiency, and timeliness. The University of Washing-
ton has been an important center for the development of these techniques,
especially through its Sea Grant Marine Acoustics Program. These
dévelopments include techniques for herring stock assessment which are
being routinely used in herring management by both Washington and Alaska
state fisheries agencies. Because of the large capital cost of acoustic
data processing systems, acoustic analysis services have been provided
by the University through contracts with the Fisheries Research Insti-
tute (FRI). Results of analysis of acoustic data from surveys con-
ducted by Alaska Department of Fish and Game (ADF&G) during the past
yvear have been previously reported to ADF&G by telephone, since time-
liness is a crucial factor. These results and the procedures used in
the analysis are consolidated in this final contract report for the

1978-1979 field season.
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PROCEDURES

The surveys were conducted primarily by ADF&G personnel in

southeastern Alaska aboard ADF&G research vessels Auklet, Kittiwake,

Steller and Sundance. In addition, one survey was collected in co-

operation with the National Marine Fisheries Service (NMFS) at Auke
Bay aboard the Murre II. As in previous years the acoustic systems
aboard all the vessels were Ross 200 A eche sounders modified for
collection of data on analog magnetic tape (Thorme et al. 1972).

These systems operate at 105 kHz with 7° circular transducers (nominal
full beam angle). The acoustic data are heterodyned to 5 kHz for

recording on magnetic tape.

The hydroacoustic systems are fully calibrated. The system
parameters which are monitored are source level, transducer receiving
response, receiver gain, receiver linearity, TVG, and pulse length.
Parameters except receiver gain and TVG are reasonably stable and are
measured at least once each year, usually at the beginning of the survey
season. These parameters are measured with a special calibration system
including a calibrated standard hydrophone on a frame which is attached
by a diver to a special mounting plate behind the transducer on the
hull. The receiver gain characteristics are measured for every run by
the use of an internal calibration signal in the hydroacoustic system.

The acoustic parameters of the various systems are given in Table 1.

The survey procedure is to define an area encompassing a herring

concentration by preliminary search or previous experience, then run a
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series of oblique transects spaced evenly over the area. After the
survey, the tapes are sent to FRI either by mail or Alaska Airlines
Gold Streak Express, depending upon time limitations. The data are
rapidly analyzed and the results telephoned to ADF&G. Data analysis
is by echo integration. The present data analysis system uses a PDP
11/45 computer with special software and hardware modifications
(Thorne 1977). Density estimates are based on an assumed acoustic

target strength of -33 dB/kg.

RESULTS AND DISCUSSION
A total of 141 surveys was conducted. The amount of acoustic
survey data collected and processed was 91 hr, the largest total since
the program began in 1971. Quality of the data was generally high.
The description of the various surveys and the biomass estimates are

given in Table 2.

Substantial concentrations of fish were observed in several areas
including Lisianski, Sitka, Anita Bay and Seymour Canal. Populations
were generally higher than the previous year, apparently due to success—

ful recruitment.

Several aspects of the data are particularly interesting. Agreement
between replicate runs with the same vessel was usually good. In addi-
tion, a l4-run two-vessel comparison was conducted in the Sitka area
during 17-19 March. The mean density over 14 runs was 9.8 lbs/m2 from
the Kittiwake and 7.0 lbs/m2 from the Steller. Unfortunately, the

Steller followed behind the Kittiwake for all 14 runs and some reduction
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in echostrength was noted in the Steller data due to interference from
the wake of the Kittiwake. This factor probably accounts for the 29
percent lower mean estimate from the Steller. The lead vessel should be

alternated in future multiship comparisons.

In general, the results were in good agreement with other sources
of information on the stock sizes, especially subsequent fishery catch
and spawning biomass data. One exception was the Seymour Canal data
which appeared to be unreasonably high. A similar situation was noted
the previous year. Several factors may help explain this discreépancy.
One possibility is a significant portion of immature herring which do
not appear in the subsequent fishery or spawning biomass data and also
have a higher target strength per unit biomass factor. Secondly, these
fish in Seymour Canal have distinctly different behavior and distribu-
tional patterns compared to the earlier runs in different areas. This
altered behavior could conceivably affect the target strength or linea-
rity assumptions in the hydroacoustic data processing. A third possibi-
lity is that the discrepancy is not acoustical in nature, but the result
of a transient population which does not spawn in the area, thus is not
accounted for in the fishery or spawning biomass data. An advantage of
the steadily growing data base of good, quantitative acoustic data on
the various runs of herring throughout southeastern Alaska is that oc-
casional irregularities or exceptions can be detected, accounted for,

and eventually, hopefully, understood.
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