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Summary

Atotal of 476 Chinese squid jigging vessels were reported to operate in the Convention
Area and caught 422 thousand tons of jumbo flying squid in 2021. The active fishing
vessels varied from 227 (January) to 476 (December). Fishing days were 78,120 days
and decreased sharply when compared with the historical level, which result in a
significant increase in catch rate, i.e., 5.4 tones per fishing day in 2021. Two observers
were designated to perform the observer program during the 2020-2021 fishing year
with studying vessels. A total of 300 fishing days were observed, among which 167
fishing days occurred in 2021. 21,660 squids had been measured from the samples

collected by observers and studying vessels.

1 Description of Chinese Squid Jigging Fishery

The Chinese distant-water squid jigging fleet has targeted jumbo flying squid
(Dosidicus gigas) since 2001 (Chen et al., 2008). The Chinese squid jigging vessels
operate on the high seas of the South East Pacific. In general, small vessels catch
jumbo flying squid all year round, while the big vessels move to the South East Pacific
from the southwestern Atlantic to catch jumbo flying in a few months of the year. East-
central Pacific has become the main fishing grounds of the squid jiggers, and more
vessels moved to the equator waters from the traditional fishing ground, the high seas

off Peru.

Twenty-two fishing vessels arrived in the international waters of the Southeast Pacific
in 2001. The number of vessels increased to 119 in 2004 and then declined
continuously in the flowing three years. During 206-2020, the number of active squid
jigging vessels is increasing and reached 557 in 2020, while it declined markedly in
2021 (Table 1).
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The number of active fishing vessels varies within a calendar year on a weekly basis.
356 jigging vessels were reported to operate in the Convention Area in 2017, and the
monthly maximum number varied from 180 (April) to 327 (November), however, in
2018, it changed from 192 in March to 373 in November. In 2019 the maximum
occurred in the third week of December while the minimum number was 193, which
occurred in the first week of January. In 2020 the number of active squid jiggers varied
between 437(January) to 557 vessels (December), while it dropped sharply in 2021,
the minimum and maximum numbers of active fishing vessels were 140 and 359

respectively, which occurred in April and November in 2021.

Annual total catches of the Chinese squid jigging fishery fluctuated widely in the first
few years in the Southeast Pacific but maintained at a higher level during recent years.
The annual catch of jumbo flying squid reached the highest level in 2021 at 422

thousand tons.

Table 1 Number of vessels and annual catch of the Chinese squid jigging fisheries in
the Southeast Pacific during 2017-2021

Year Number of vessels Catch in tons
2017 356 296,100
2018 435 346,200
2019 503 305,700
2020 557 358,000
2021 476 422,000

Table 2 Catch, effort, and CPUE of the Chinese squid jigging fleet in the past five

years
CPUE (tons/day-
Year Catch in tons Fishing days
vessel)

2017 296,100 75,655 3.9
2018 346,200 85,862 4.0
2019 305,700 111,343 2.8
2020 358,000 119,306 3.0

2021 421,000 78,120 54
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2 Catch, Effort and CPUE Summaries

Annual catch reached a higher level in the last five years and over 300 thousand tons
except 2017. It grew generally but decreased in 2019, after that it continued to rise in

the next 3 years and reached a new record in 2021.

Fishing effort and CPUE during 2017-2021 are presented in Table 2. Fishing days in
2021 fell 41 thousand, or 34.5% compared to 2020, second only to 2017 and the first
fall since 2018. CPUE stabilized around 4 tons/day-vessel during 2017-2018, and
decreased to 2.8 tons/day-vessel in 2019, then it rebounded. CPUE in 2021 grew to
5.4 tons/day-vessel, up to the level of 2014-2015.

Monthly catches and CPUEs over the period 2017-2021 are presented in Figures 2
and 3, respectively. Overall, the catch is highest in the fourth quarter, followed by the
third and first quarter. The lowest catch occurred in the second quarter, April or May.
Monthly catches of 2017 decreased in the first half-year and increased in the second
half of the year. In 2018, the monthly catch continued to grow basically and peaked in
September, and then it started to decline month by month. In 2019 the monthly catch
fluctuated more sharply than it in the last three years and showed two rise phases and
decline phases. In 2020, catches in January, February, July, and August were higher
than that in the same period of previous years, while in 2021 catches in June, July,
September, October, and December were higher than those of the preceding four

years.

Monthly CPUEs in the first half year of 2017 declined and then recovered month-on-
month, however, in 2018, the CPUE peaked in February, and had not started moving
upward since September, but continued to fall with the catch. In 2019 monthly CPUE
was highest in December, and it appeared to a small peak in July. The trend of monthly
CPUE in 2020 was very similar to that in 2019 except in May and November. In 2021,
CPUE was higher than the previous year in most months, and fluctuated month to

month, with scarcely a two-month consecutive decrease of increase.

Monthly catch or CPUE distributions in recent years are shown in Figures 4, 5, 6, and
7. The monthly geographical distributions showed that these fishing vessels operated
in the high seas and moved back and forth between high seas off Peru and equator

waters. The former was the main fishing grounds for the Chinese squid jigging fleet but

3
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has been replaced by the latter since 2017. Furthermore, only a few vessels operated
on the high seas off northern Chile. In 2021, the fishing vessels distributed from the
high seas off Peru to the 120 degrees west longitude of the equatorial waters, however,
fishing activities occurred in the high seas off Peru decreased significantly. The Ministry
of Agriculture and Rural Affairs adopted a closure measure in 2020 and all Chinese
squid jigging vessels were prohibited from fishing in the area of East Pacific (5°N-5°S,
110°W-95°W) from 1 September to 30 November 2020, thus the fishing activities were

disappeared in this colures area during September-November.
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Figure 1 The number of monthly maximum active fishing vessels during 2017-2021
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Figure 2 Estimated monthly catch during 2017-2021
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Figure 3 Estimated monthly CPUE during 2017-2021
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Figure 4 Monthly catch rate distribution of the Chinese squid jigging fishery in 2021
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Figure 4 Monthly catch rate distribution of the Chinese squid jigging fishery in 2020
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Figure 5 Monthly catch rate distribution of the Chinese squid jigging fishery in 2018
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Figure 6 Monthly catch rate distribution of the Chinese squid jigging fishery in 2017
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3 Fisheries Data Collection and Research Activities

Two types of fishery data were collected for the squid jigging fishery, the catch data,
and biological data. The logbook was designed and made by China Distant Water
Fisheries Association. Some key information such as the fishing vessel (hame, engine
power, total light power, etc.) and fishing activities (start and end locations and time,
catch and by-catch species of marine mammals, birds and turtles) are all listed in the
logbook. Moreover, the fishing companies were requested to report the estimated
catch and number of fishing vessels with their status (operating, being repaired,
returning, or shifting) every week. Since 2015, data collection work has been in the
charge of the National Data Centre for Distant-water Fisheries of China (DCFC). The
e-logbook system developed by DCFC has been tested and applied to the squid jiggers

gradually in the last two years to improve the quality and efficiency of data collection.

Atotal of 70,621 recorders of daily fishing activity from 460 active Chinese squid jiggers
that operated in the high seas of Southeast Pacific in 2021 were collected, checked,

and then submitted this year, and the rate of logbook submission reached 97 percent.

Biological data and samples were also collected in 2021 by the scientific observer and
studying fleet. Observers are requested to record catch data and collect length, sex,
maturity, and by-catch information, and monitor transshipment on the sea. The caught
jumbo flying squid were sampled randomly for length measurement each time, in which
some individuals were weighed and determined sex and maturity. A total of 21,660
squids were sampled and measured, among which 12,548 squid were sampled by the
observers in 2021 on the sea, 9,032 individuals were measured length from the catch
by the studying fleet and the other 80 samples were frozen and transported to the
laboratory for biological examination. The studying fleet was requested to conduct
random sampling weekly and transship to the lab, however most of these samples still
have been stored in the lad or waited for transferred because of the COVID-2019

pandemic.
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Research activities of the squid research team of SHOU focused on suitable habitat
and feeding ecology of the jumbo flying squid. Feng et al. (2021) examined ENSO-
driven habitat fluctuations of jumbo squid in the Southeast Pacific Ocean off Chile
during 1950-2017 using a habitat suitability index (HSI) modeling approach. The
optimal HSI models sourced from 10 weighing-based scenarios were developed,
selected and validated using the crucial factors water temperature at 400 m depth
(Temp_400m), sea surface height anomaly (SSHA) and sea surface salinity (SSS).
Results suggested that the optimal HSI model could accurately predict the habitat
hotspots for D. gigas. The ENSO event (indicated by Nifo 3.4 index, NI) was
significantly related to environmental conditions in Chile. Cross-correlation revealed
positive relationships between NI and SST, SSHA, SSS, and Temp_400m and a
negative correlation between NI and MLD. The NI was significantly negatively related
to the HSI of D. gigas. Compared with the El Nifio years, suitable habitats of D. gigas
dramatically enlarged during the La Nifia years, and the suitable habitat moved

southwestward under this climate condition.

Hu et al. (2021) measured stable isotopes of 8'*C and &'°N in five continuous sections
along the crest to investigate the potential ontogenetic habitat shift and foraging
ecology change of D. gigas from the oceanic waters off Ecuador. The &'*C values were
from -18.99%o to -17.49%. and 5'°N values were from 0.69%o to 7.09%o.. Kruskal-Wallis
test showed there were significant differences in both isotopes between sections. The
GAMs result showed a significantly overall decrease in both §"*C and &N values
across the beak crest. The corrected standard ellipse area (SEAc) of the beak sections
was 0.48%0? to 0.93%0° with no high overlap between each of the two sections with
values ranging from 0.00 to 0.57. High individual variation of 3'°N values in most beak
sections indicates that D. gigas appears to have a relative generalist food spectrum in

their most life history, except for the stage most nearly before being captured.

Hu et al. (2022) investigated ontogenetic and spatiotemporal feeding strategy shifts of

jumbo flying squid by isotopic analysis along the lateral wall of the lower beak. The
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differences in isotopic niche among life stages indicated that the habitat and feeding
habit were likely changed with the growth of individuals. Compared with normal years,
the habitat of squids might change during the El Nifio year. However, during the strong
El Nifio year, habitat location changed and niche size decreased compared to normal
years. The trophic niche of D. gigas differed between different geographic areas.
Stable isotopes in early life stages were most effective for distinguishing different
geographic populations. Females and males were likely to inhabit similar geographic
areas throughout ontogeny, while females may have larger habitats and wider trophic

niches than males.

4 Biological Sampling and Length Composition of Catches

In 2021, biological sampling for jumbo flying squid was carried out by scientific
observers and studying vessels. Two observers worked onboard from October 2020
to April 2021. A total of 21,660 individuals of jumbo flying squid were measured for
length onboard by the observers, and some of the specimens were also determined
sex maturity stage and stomach fullness. The studying vessels collected 30 squid
randomly per day, measured and sent length as well as daily fishing activities to DCDF.
Moreover, the studying vessels are requested to take random samples (15-20kg)
weekly and sent them to the lab for biological measurement. The hard structures of
these samples including statolith, beak, gladius, and lenses of eyes were also
extracted, and muscular tissue was applied to the genetic study. All the biological
samples from the studying fleet in 2021 are still stored in the factory cold storage or
the lab because of the COVID-2019 pandemic.

The length frequency is based on jumbo flying squid sampled or measured in 2021 by
observers and studying vessels in Figure 8. Mantle length ranged from 10 cm to 97
cm, similar to last year, however, only two models can be distinguished obviously, 22-
29 cm and 75-87 cm. In general, the small phenotype squid derived from catch in the
northern fishing area around the equatorial waters, and the large phenotype were
caught in the high seas off Peru. Compared with the historic length composition, the
range of length distribution was similar but the proportion of middle size squid
decreased sharply, which related to the decreased fishing activities off the high seas

of Peru. When data from observers were removed, the length frequency did not change

10
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obviously which showed the advantages of the studying fleet, especially when there
are no observers onboard. Fishermen of the studying vessels measured 30 lengths a
day by following the guidance, thus the sampling covered the whole fishing grounds

and seasons.

Because the squid sampled by the studying fleet are still waiting for analysis, gonad
maturity stage measurements were only based on samples from the observers. Thus,
the maturity stage distribution can only represent the maturity status of the first quarter
of 2021, and the frequency of the sex-specific sexual maturity was different from
previous years, i.e., the percentages of stage 2 were increased (Figure 9). Squid with
maturity at the stage and stage 2 took account for about 90 percent of the total sample
and there was no males at stage 5 were sampled, and only 1 female at stage 5 was
collected. These results indicated that most of the jumbo flying squid was immature in
the equatorial waters in the first quarter of 2021. The mean size at the maturity stage
of squid increased with gonad development. After maturing, female seems to stop
growing in length while the size of the male decreased, which should be biased and

related to the small sample size.

11
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Figure 8 Size frequencies of the jumbo flying squid sampled on the high seas
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Figure 9 Sexual maturity stages of the small and medium jumbo flying squid
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Figure 10 Sexual maturity stages of the big size jumbo flying squid

5 Observer Implementation Report

The observer program was designed to collect representative biological data for jumbo
flying squid. Two observers as well as the studying fleet were designated to perform
the observer program in 2020-2021. 167 fishing days were observed in 2021 fishing
year and a total of 21,660 squids were sampled or measured by observers and
studying fleet. Observers ended the onboard observation mission in April 2021 and
landed in June 2021, after that deployment of observers had to be suspended because
of concerns about the spread of COVID-2019.
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