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Fig. 1 The study area with showing the sample locations
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Table 1 The main fatty acids found in the rock cod and their

corresponding potential food sources
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Table 2 The size group of the rock cod
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Table 3 Fatty acid contents in different tissues of the rock cod

T4t /mg-g”!
ez LA JFRE PERR
UNESS NI JSYZN UNESS NSNS YN UNESS NSNS YN
C14:0 1.094+0.63 1.71£1.43 1.26+0.94 15.09+12.07 17.39+7.30 15.73+£10.90 8.81£16.08 14.31£18.59  10.34+16.73
C15:0 0.23+0.10  0.33+0.10  0.26+0.11 1.27+0.86 0.93+0.18 1.18+0.75 1.66+1.60 1.87+2.11 1.72+1.72
C16:0 7.54£3.63  11.50+4.58  8.64+4.25 62.57£49.07  65.78+23.79  63.46+43.21 42.59+£51.55  59.26+£64.79  47.22+55.09
C17:0 1.37£0.80  1.64+0.69  1.45+0.77 3.14+1.03 2.67+0.19 3.01+0.90 7.94+7.37 4.07+£3.10 6.86+6.66
C18:0 2.84+0.87  3.28+0.62  2.96+0.82 12.8349.00 11.95+6.30 12.58+8.26 13.6949.80 10.08+8.40 12.69+9.46
C20:0 1.33+0.82 1.56+0.78 1.40+0.81 2.43+0.65 2.29+0.14 2.39+0.56 7.57+7.72 3.34+2.78 6.39+6.95
C21:0 1.094+0.68 1.26+0.65 1.14+0.67 1.87+0.54 1.67+0.01 1.824+0.46 6.17+6.40 2.5442.21 5.17+£5.77
C22:0 0.47+0.29  0.55+0.27  0.49+0.29 0.82+0.23 0.74+0.01 0.80+0.20 2.21+1.94 1.15+0.98 1.91+1.78
C23:0 1.02£0.70  0.92+0.78  0.99+0.71 1.75+0.73 1.68+0.03 1.73+0.62 6.06+6.39 2.37+2.32 5.04+5.78
C24:0 0.96£0.60  1.11£0.57  1.00+0.59 1.64+0.48 1.47+0.01 1.60+0.41 5.38+5.71 2.09+2.05 4.46£5.15
SFA 17.95+6.74 23.86+£5.69 19.59+6.93 103.41£70.60 106.55+£36.18 104.28+62.44 102.08+83.38 101.09+£100.31 101.80+86.91
C15:1n5 0.61+0.46  0.80+0.42  0.66+0.45 1.16+£0.41 1.07+0.01 1.144+0.35 3.77+4.15 1.62+1.40 3.18+3.71
C16:1n7 2.40£1.24 3324141  2.65+1.34  53.82450.09  70.35+44.18  58.41+48.48  18.61+20.97 222642520 19.62+21.91
C17:1n7 1.49+1.06 1.27+1.25 1.43£1.10 0.95+1.41 0.25+0.79 0.76+1.30 7.83£10.12 3.234+3.60 6.55+8.99
C18:1n9 5.11+£3.31  7.58+4.33  58043.73 133.75+£146.03 151.35+86.67 138.64+131.25 38.17+49.91 54.61+66.59  42.74+54.54
C20:1 1.76£0.85  2.44+0.89  1.95+0.90 7.51£5.04 8.46+4.99 7.77+4.97 9.78+7.88 7.46£5.95 9.14+7.39
C22:1n9 1.49+0.83  2.07+0.79 1.65+0.85 3.79+1.41 4.43+1.83 3.97+1.53 8.63+7.80 7.82+8.85 8.41+£7.98
C24:1n9 1.254+0.74 1.52+0.67 1.33+0.72 2.62+0.68 2.38+0.32 2.55+0.60 7.21+6.88 3.90+3.18 6.294+6.22
MUFA 14.11£5.74  19.00+£6.06 15.47+6.16 203.60+197.94 238.29+130.78 213.23+180.64 94.01+81.53 100.90+107.71 95.92+87.98
C18:2n6 6.01£3.61 6.85£3.25  6.24+3.49 11.94+3.52 9.98+0.62 11.40+3.12 32.94+32.74  14.94+12.17  27.94+29.50
C18:3n6 1.49+0.92  1.73+0.87  1.56+0.90 2.64+0.73 2.36+0.06 2.56+0.63 8.43+8.64 3.60+3.11 7.09+£7.78
C18:3n3 1.80£1.03  2.16+0.93  1.90+1.01 3.42+0.89 3.16+0.23 3.34+0.77 8.33+6.92 5.03+4.23 7.41£6.40
C20:2 1.46+0.85 1.71+£0.77 1.53+0.82 3.04+0.77 2.74+0.16 2.96+0.67 8.14+7.97 3.80+3.05 6.94+7.19
C20:3n6 1.08+0.69 1.27+0.64 1.14+0.68 1.93+0.53 1.75+0.06 1.884+0.46 4.55+4.76 2.61£2.21 4.01+4.27
C20:3n3 3.17€1.71  3.77£1.55  3.34+1.67 6.29+2.10 5.39+0.83 6.04+1.87 16.54+16.09 7.44+5.26 14.01+14.46
C20:4n6 5.57£3.12  6.50+2.97  5.83+3.07 10.63+£3.13 9.35+1.02 10.28+2.76 29.82+29.59  13.69+10.45  25.34+26.59
C20:5n3 8.86+4.86 11.2444.76  9.52+4.89  21.04+£24.76  18.50+8.59  20.33+21.41  21.35+27.64 41.97+45.10 27.08+34.00
C22:2n6 1.12+1.37 1.01£1.61 1.09+1.42 2.40+1.19 2.18+1.15 2.34+1.16 7.02+11.24 3.02+3.98 5.91+£9.88
C22:6n3 26.48+12.84 32.61+12.38 28.18+12.84 46.06+64.40 43.11+24.99  45.24+55.90 36.19+47.71  82.41+85.98  49.03+62.99
PUFA 57.05+18.25 68.85£13.76 60.33£17.76 109.40+92.23 98.51+34.06 106.37+79.99 173.30+138.01 178.51£157.40 174.75+141.35
C15:0+C17:0 1.60+0.88 1.97+0.71 1.71+0.84 4.42+1.77 3.59+0.36 4.19+1.55 9.60+8.05 5.944+4.81 8.58+7.42
C20:1+C22:1 3.26+1.67 4.51+£1.65 3.61+1.74 11.304+6.30 12.89+6.79 11.74+6.38 18.41+15.56  15.28+14.42  17.54+15.11

C20:5n3 / C22:6n3  0.35+0.16

n-3 PUFA

n-6 PUFA

TFA

0.36+0.13  0.35£0.15 0.59+0.20 0.47+0.11 0.55+0.19 0.62+0.20 0.46+0.15 0.58+0.20

40.31+16.37 49.78+14.49 42.95£16.25 76.80+89.37  70.16+£33.66  74.95+77.50  82.41+79.43 136.86+135.07 97.53+99.04

15.28+9.02

17.36+6.83  15.85+8.42  29.5547.37 25.62+2.07 28.46+6.57 82.75+83.90 37.85+£31.49  70.28+75.49

89.12+28.89 111.70+23.94 95.39+29.14 416.40+322.22 443.36+178.00 423.89+287.16 369.39+285.84 380.50+359.57 372.48+302.71
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- RFE e -
0.6+ M Cl16:1n7 0.032 0.295 0.010 0.554 0.001 0.848
I VL C18:1n9 0021 0395 0.004 0720 0.002 0.797
B2 BT 2 R M e R ) 4 SIS R 4 B 4 A C18:2n6 0.095 0.067 0235 0.003" 0251 0.002°
el €20:1+C22:1 0232 0.003° 0019 0417 0.152 0.019"
Fig. 2 Principal component analysis plot in different tissues of . .
C20:4n6 0.097 0.064 0.225 0.003 0.240 0.002
the rock cod
. . . e . B C20:5n3 0.016 0.462 0.001 0.856 0.025 0.362
PC1 H 85— F 4 STHR 3R, PC2 M85 — 3 oy BTk 385 A3 7 Ak b
C22:6n3 0.011 0.551 0.002 0.795 0.061 0.148

5 7 AR bR S B N RE S PCL R PC2 B I3 17 L
PC1 (PC2) represents the contribution ratio of the first (second) principal
component; the vertical coordinate on the right and the horizontal
coordinate on the top are the scores of sample points on PC1 and PC2,
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The distribution of fatty acids in tissues of rock cod
(Patagonotothen ramsayi) in the Argentina Patagonian
Shelf and their implications to feeding habit

3 1,234

Yang Qingyuan "**, Zhu Guoping

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Center for Polar Research, Shanghai Ocean Uni-
versity, Shanghai 201306, China; 3. Polar Marine Ecosystem Laboratory, Key Laboratory of Sustainable Exploitation of Oceanic Fisheries
Resources, Ministry of Education, Shanghai 201306, China; 4. National Engineering Research Center for Oceanic Fisheries, Shanghai
201306, China)

Abstract: As one of the most abundant species of family Notothenioidei, rock cod (Patagonotothen ramsayi) plays
an important role in energy transfer in the food web in the Patagonian Shelf. Currently, the work on feeding eco-
logy of this species mainly bases on the conventional stomach content analysis, which only reflects short-term vari-
ation in feeding. Therefore, this study analyzed the distribution of fatty acids in three tissues (muscle, liver and gon-
ad) of rock cod, and analyzed whether fatty acids in these tissues can characterize their feeding habits and transfer
of diet. The results indicate that 27 kinds of fatty acids were detected in the tissues of rock cod. The storage and use
of fatty acids in liver and gonad tissues are not suitable for indicating the diet of rock cod because they are involved
in growth and reproduction. Compared to liver and gonad tissues, the longer renewal cycle of muscle tissue may
better reflect its absorption of fatty acids from food. For the analysis of fatty acids in the muscle tissue of the rock
cod in different size groups, it is inferred that the small-size rock cod (immature individual, 100—240 mm) mainly
fed on planktonic organisms. The benthic feeding characteristics of rock cod increase with the increasing of size,
and the feeding pattern transfer from planktonic feeding to planktonic-benthic feeding. In addition, due to the con-
sumption of a certain amount of fishery discards by rock cod, the contribution rate of saprophytic food chain to
predatory food chain is weakened. The results derive from this study further demonstrate that, compare to tissues of

liver and gonad, the fatty acids of muscle tissue can be more suitable to indicate the food source of oceanic fish species.

Key words: rock cod; fatty acid; feeding habit; Patagonian Shelf



