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Growth, Age Composition, and Recruitment of the Japanese Spiny Lobster
Panulirus japonicus Estimated from Multiple Length Frequency Analysis

Takashi YAMAKAWA™

Abstract

Growth, age composition, and recruitment of the Japanese spiny lobster, Panulirus japonicus, were
estimated from simultaneous analysis of multiple length frequency data sets. Carapace-length frequency
data sets of Panulirus japonicus at Wagu, Mie Prefecture, Japan, of 62,605 individuals over five fishing
seasons from October to April of 1990-1991 to 1994-1995 were analyzed. Von Bertalanffy growth curves
with seasonal growth oscillation were estimated for each sex. The estimated carapace length in October
for each age after settlement as pueruli was: for males, 45.0mm for the 1st age, 62.4mm for the 2nd age,
and 74.1mm for the 3rd age, and for females, 42.3mm for the 1st age, 56.2mm for the 2nd age, and 64.7mm
for the 3rd age. Growth fluctuated from year to year, which suggests the presence of density dependent
process. The most prominent age group in the catch was the 2nd age group. Mortality rates after the 2nd
age were estimated up to ca. 70-80% per year on average. Size selectivity of tangle nets for spiny lobster
is inferred based on the recruitment process of the 1st age groups during the fishing season and its fluc-
tuation between years. The estimated growth is compared with those in the literature.
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Table 1. Estimated parameter values using the multiple length frequency analysis of Yamakawa and Matumiya
(1997) applied to five-years' data of the Japanese spiny lobster from Wagu, Mie Prefecture, Japan. Seasonal
growth oscillation, shift of standard deviation, and the total mortality coefficient for groups older than 4th
age are introduced. Growth parameters K, and jo. are set as “independent” by year, while other parameters
were set as “common” for all data sets

Parameters to be estimated

12:21;5 von Bertalanffy growth parameters Seasonal growth Standard deviation Total mortaliy
K. - juu(year)  Leg (mm) As  Jie (year) Qa be Z, (/year)
1990-1991 0.408 -0.199
1991-1992  0.403 ~0.153
S 1992-1993  0.390 ~-0.241 98.5 0.727 0.001 0.13 5.103 0.843
1993-1994  0.395 —0.118
1994-1995  0.367 -0.235 “common”
1990-1991 0.488 -0.653 l
1991-1992  0.482 -0.447
1992-1993  0.527 -0.321 0.146 4972 0.238
$ 1993-1994 0481 -0.167 78.3 0.548
1994-1995 ~ 0.454 -0.647
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Fig.1. Estimated age composition for the catch of male Japanese spiny lobster Panulirus japonicus at Wagu,
Mie Prefecture, Japan, from the multiple length frequency analysis. Model A of Yamakawa and
Matsumiya (1997) was utilized. Columns correspond to the fishing seasons (1990-1991, 1991-1992, 1992~
1993, 1993-1994, and 1994-1995) from October (upper) to April (lower). Vertical arrows connect modes
of the 1st age group, the 2nd age group, and the 3rd age group, respectively, derived from the model. The
symbol “n” means the total number of individuals measured for each month.
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Fig.2. Estimated age composition for the catch of female Japanese spiny lobster Panulirus japonicus at Wagu,
Mie Prefecture, Japan, from the multiple length frequency analysis. Model A of Yamakawa and
Matsumiya (1997) was utilized. Columns correspond to the fishing seasons (1990-1991, 1991-1992, 1992~
1993, 1993-1994, and 1994-1995) from October (upper) to April (lower). Vertical arrows connect modes
of the Ist age group, the 2nd age group, and the 3rd age group, respectively, derived from the model. The
symbol “n"” means the total number of individuals measured for each month.
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Pig. 3. Estimated growth curves of the Japanese

spiny lobster Panulirus japonicus at Wagu, Mie
Prefecture, Japan, from the multiple length fre-
quency analysis. Model A of Yamakawa and
Matsumiya (1997) was utilized.  Upper: males,
lower: females. Age means the duration of years
after settling as pueruli, not years after hatching.
The initial date for reckoning age was set at
August 1st. For a detailed explanation of the
model, see the present text or Yamakawa and
Matsumiya (1997).
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Fig. 4. Effect of density dependence on growth of the
Japanese spiny lobster. Estimated average length
of the 1st and the 2nd age groups in October, as an
index of the growth rate for each year, is plotted
against the CPUE (total catch in the fishing
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ground. From testing the null hypothesis that the
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significant correlation was recognized at the 5%
level of significance (P=0.027).
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Fig. 5. Examination of the size selectivity for the
Japanese spiny lobster by tangle nets. Occurrence
rate of the group at recruit (Ist age group) in the
catch is plotted against the mean length of the
group. Each point represents the data for one
month for each sex. Data for the 2nd age groups in
October are also plotted for comparison. The solid
line is a sigmoid curve (logistic curve) fitted by
non-linear least squares method.
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Fig. 6. Comparison of the estimated growth rate of
the Japanese spiny lobster Panulirus japonicus re-
ported in the literature. Only the reports with de-
scriptions of growth for both sexes are used.
Upper: males, lower: females. The initial date for
reckoning age was set at August Ist. Results are
based upon : a) present paper (Wagu, Mie Prefec-
ture ; 1991-1992 fishing season), b) re-analysis of
the data of Nakamura (1940) using the present
model (Kominato, Chiba Prefecture), ¢) modes in
carapace length frequency (Misaki, Kanagawa
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frequency data by Harding's graphical method
(d, e: Minamiizu, Shizuoka Prefecture, f: Ohara,
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