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Seasonal changes in lipid content of arabesque greenling (Pleurogrammus azonus) captured in Shiribeshi area and
their relationship with the body length and condition factors
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Seasonal changes in the lipid content of arabesque greenling (Pleurogrammus azonus) captured in Shiribeshi area were
examined. Lipid content was higher in males than in females in all months. And lipid content was low in winter, increased in
spring, peaked in summer, and then rapidly decreased in females, but remained high in males until October. In addition, lipid
content was correlated with the condition factor, and it was thought that the lipid decreased as maturation progressed. Lipid
content of large fish (body length more than 320 mm) that thought to be more than 3 years old tend to be lower than that of
smaller ones. Therefore, to catch high-lipid fish, it is important to target aged-one or -two fish from May to July for females

and from May to October for males.
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Table 1 Lipid content, body length, sampling date, and number of female arabesque greenling (Pleurogrammus
azonus) collected in sampling areas and fishing gears

Sampling Sampling  Fishing Female Body length(mm) Lipid content(%)
date area gear Number Min  Max Mean Min  Max Mean SD
2019/4/1 Otaru Danish Seine 10 275 - 375 311 13- 5.1 24 1.1
2019/4/4  Shimamaki Bottom setnet 4 279 - 284 282 20- 48 37 1.1
2019/5/15  Otaru Danish Seine 8 281 - 313 294 30- 100 62 22
2019/5/16  Iwanai Bottom setnet 16 212 - 312 257 1.4 - 100 64 2.5
2019/5/27  Furubira Gill net 8 297 - 322 306 53- 126 7.8 2.3
2019/7/11  Shakotan  Gill net 24 270 - 339 304 38- 11.0 74 1.9
2019/10/7  Furubira Gill net 24 285 - 351 309 1.0 - 8.1 4.2 1.7
2019/10/17 Otaru Danish Seine 8 286 - 320 302 03- 43 23 1.2
2019/11/22  Suttsu Bottom setnet 8 275 - 308 295 05- 65 1.8 1.9
2019/11/26 Otaru Danish Seine 16 186 - 347 252 0.0 - 69 1.7 1.7
2020/1/13  Otaru Danish Seine 16 192 - 341 250 02- 34 1.2 1.0
2020/2/13  Iwanai Gill net 8 270 - 326 303 01- 25 1.3 0.8
2020/2/26  Otaru Danish Seine 8 282 - 306 298 0.0 - 2.1 0.7 0.7
2020/3/26  Suttsu Bottom setnet 8 256 - 310 286 04 - 50 31 1.4
2020/5/7  Otaru Danish Seine 16 196 - 366 270 19- 97 54 2.3
2020/5/15  Shimamaki Bottom setnet 8 301 - 336 314 02- 63 38 1.7
2020/5/28  Furubira Gill net 16 313 - 350 327 25- 99 68 2.2
2020/6/8  Yoichi Gill net 16 282 - 345 317 28 - 89 56 2.2
2020/6/23  Yoichi Gill net 16 293 - 331 318 31 - 9.1 5.8 1.5
2020/7/9  Yoichi Gill net 24 290 - 334 311 39- 89 64 1.3
2020/7/20  Yoichi Gill net 16 301 - 344 318 28 - 75 52 1.2
2020/8/4  Yoichi Gill net 16 307 - 336 320 25- 82 51 1.6
2020/8/19  Yoichi Gill net 16 294 - 349 319 26 - 105 59 2.0
2020/9/1 Yoichi Gill net 16 296 - 356 321 1.6 - 74 49 1.7
2020/9/16  Yoichi Gill net 16 306 - 341 321 13- 58 39 1.4
2020/9/17  Otaru Danish Seine 8 307 - 334 322 25 - 103 6.1 29
2020/10/1  Yoichi Gill net 16 303 - 351 318 0.6 - 9.1 32 1.8
2020/10/13  Yoichi Gill net 16 305 - 347 321 07 - 40 25 1.0
2020/10/20 Otaru Danish Seine 8 301 - 335 314 04- 32 20 0.8
2020/11/3  Yoichi Gill net 16 310 - 341 323 02 - 4.6 1.8 1.2
2020/11/12  Suttsu Bottom setnet 8 298 - 324 315 07 - 5.1 2.1 1.3
2020/11/19 Shimamaki Bottom setnet 8 290 - 325 307 02- 23 1.4 0.7
2020/12/9  Suttsu Bottom setnet 8 283 - 328 308 01- 15 06 0.4
Total 430 186 - 375 305 00 126 43 2.7
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Table 2 Lipid content, body length, sampling date, and number of male arabesque greenling (Pleurogrammus

azonus) collected in sampling areas and fishing gears

Sampling Sampling  Fishing Male Body length(mm) Lipid content(%)

date area gear Number Min  Max Mean Min  Max Mean SD
2019/4/1 Otaru Danish Seine 8 275 - 348 309 04 - 120 4.4 3.4
2019/4/4 Shimamaki Bottom setnet 4 266 - 286 274 25- 64 4.0 1.5
2019/5/15  Otaru Danish Seine 8 268 - 301 285 24 - 119 8.0 2.5
2019/5/16  Iwanai Bottom setnet 16 209 - 295 255 1.5 - 104 6.0 2.3
2019/5/27  Furubira Gill net 8 291 - 322 299 55 - 137 9.8 2.9
2019/7/11  Shakotan  Gill net 24 268 - 323 295 5.6 - 12.7 9.2 1.8
2019/10/7  Furubira Gill net 26 272 - 316 293 49 - 120 7.5 2.0
2019/10/17 Otaru Danish Seine 8 278 - 296 285 24 - 175 5.1 14
2019/11/22 Suttsu Bottom setnet 8 256 - 284 271 04 - 64 3.0 1.7
2019/11/26 Otaru Danish Seine 16 181 - 296 245 09 - 115 5.0 3.1
2020/1/13  Otaru Danish Seine 16 180 - 302 235 0.6 - 7.7 3.0 2.1
2020/2/13  Iwanai Gill net 8 273 - 312 297 04 - 56 2.2 1.5
2020/2/26  Otaru Danish Seine 8 265 - 301 281 03- 93 4.6 2.7
2020/3/26  Suttsu Bottom setnet 8 265 - 305 283 1.6 - 9.7 4.9 2.9
2020/5/7 Otaru Danish Seine 16 209 - 316 260 2.8 - 10.1 6.2 1.5
2020/5/15  Shimamaki Bottom setnet 8 291 - 325 312 04 - 10.6 5.8 3.5
2020/5/28  Furubira Gill net 9 290 - 315 306 6.7 - 13.1 105 1.7
2020/6/8 Yoichi Gill net 16 285 - 326 304 56 - 11.0 8.6 2.2
2020/6/23  Yoichi Gill net 16 291 - 326 308 36 - 11.1 7.7 2.1
2020/7/9  Yoichi Gill net 24 282 - 320 300 3.1 - 13.0 8.7 2.5
2020/7/20  Yoichi Gill net 16 294 - 326 310 6.1 - 11.3 8.9 1.5
2020/8/4 Yoichi Gill net 16 296 - 323 308 43 - 129 8.6 2.4
2020/8/19  Yoichi Gill net 16 291 - 331 311 4.1 - 124 7.4 2.3
2020/9/1 Yoichi Gill net 16 291 - 333 309 44 - 135 8.4 2.2
2020/9/16  Yoichi Gill net 16 292 - 337 307 34- 99 7.0 2.1
2020/9/17  Otaru Danish Seine 8 293 - 312 302 25- 124 7.1 2.6
2020/10/1  Yoichi Gill net 16 291 - 331 310 1.3 - 85 4.8 2.1
2020/10/13  Yoichi Gill net 16 294 - 332 312 38 - 114 7.2 1.9
2020/10/20 Otaru Danish Seine 8 261 - 298 282 0.7 - 44 2.5 1.3
2020/11/3  Yoichi Gill net 2 290 - 302 296 2.1 - 36 2.9 0.8
2020/11/12  Suttsu Bottom setnet 8 271 - 306 292 1.1 - 62 3.0 1.5
2020/11/19 Shimamaki Bottom setnet 8 260 - 291 279 22 - 60 3.8 1.1
2020/12/9  Suttsu Bottom setnet 8 281 - 302 289 0.7 - 32 1.3 0.8

Total 409

180 - 348 291 0.3 13.7 6.5 3.1
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Fig.2 Monthly change of lipid content of arabesque
greenling ( Pleurogrammus azonus) collected from
April 2019 to December 2020. The upper and lower
lines of box indicate 75 and 25 % of the data,
respectively, and whiskers indicate minimum and
maximum points of each group. The bold line in the
box shows the median value of the data. Circles
indicate outliers. The dotted lines indicate 5.3%,
which is the median of all lipid data.
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Fig.3 Monthly change of condition factor of arabesque
greenling ( Pleurogrammus azonus) collected from
April 2019 to December 2020. The upper and lower
lines of box indicate 75 and 25 % of the data,
respectively, and whiskers indicate minimum and
maximum points of each group. The bold line in the
box shows the median value of data. Circles indicate
outliers. The dotted lines indicate 13.0, which is the
median of all condition factor data.
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Fig.4 Gonad somatic indices (GSI) of arabesque greenling
(Pleurogrammus azonus) by month. The box indicates
75 and 25 %, and whiskers indicate minimum and
maximum points of each group. The bold line in the
box shows the median value of the data. Circles
indicate outliers.
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Fig.5 Relationship between body length and lipid content of arabesque greenling (Pleurogrammus azonus) for

each month. The dotted lines indicate 5.3%, which is the median of all lipid data.
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Table 3 Summary of lipid contents of arabesque greenling
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above the median of lipid content of all samples (5.3%)
by length class collected from May to August
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Fig.6 Relationship between condition factor and lipid content of arabesque greenling (Pleurogrammus azonus) for

each month. The vertical and the horizontal dotted lines indicate the median of the condition factors and lipid
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Fig.7 Monthly changes in category percentages classified by the median of lipid content and
condition factor of arabesque greenling ( Pleurogrammus azonus). Classified into the
following four categories, (1) low CF (condition factor) and low LC (lipid content), (2)
high CF and low LC, (3) low CF and high LC, (4) high CF and high LC.
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