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Fig.6 Horizontal distribution of

Plectorhinchus cinctu and Trachinotus ovatus

SE

(1] BREE, BUNA. IR Mgk T =
MK S REA2EIR, 2005, 14(4) ;451 -456.

CHEN J T, DAI X J. Current status of fish tagging
technology [ J]. Journal of Shanghai Fisheries University,
2005, 14(4) ; 451 —456.

ERA, faRM, Ak, & SR BOENEK A S ES
P R[] AR, 2010, 29 (11);
2286 —2292.

WANG C Y, WEI Q W, DU H, et al. Applications of

ultrasonic telemetry in aquatic animal ecology: A review[]J].



244 AR SN R B AR R AR SR T WY 289
Chinese Journal of Ecology, 2010, 29(11) : 2286 —2292. Australia determined by acoustic monitoring[ J]. Fisheries

(3]

(6]

[10]

[11]

[12]

[14]

WELCH D W, MELNYCHUK M C, RECHISKY E R, et al.
Freshwater and marine migration and survival of endangered
Cultus Lake sockeye salmon ( Oncorhynchus nerka) smolts
using POST, a large-scale acoustic telemetry array [ J ].
Canadian Journal of Fisheries and Aquatic Sciences, 2009,
66(5): 736 —750.

YOKOTA T, MITAMURA H, ARAIN, et al. Comparison of
behavioral characteristics of hatchery-reared and wild red
tilefish Branchiostegus japonicus released in Maizuru Bay by
using acoustic biotelemetry[ J]. Fisheries Science, 2006, 72
(3):520-529.

VOEGELI F A, LACROIX G L, ANDERSON J M, et al.
Development of miniature pingers for tracking Atlantic salmon
smolts at sea[ J]. Hydrobiologia, 1998, 371 - 372, 35 -
46.

KAMIMURA H, MITSUNAGA Y. Temporal and spatial
distributions of Biwa salmon Oncorhynchus masou subsp. by
ultrasonic telemetry in Lake Biwa, Japan [ J]. Fisheries
Science, 2014, 80(5) : 951 - 956.

WROBLEWSKI J S, NOLAN B G, ROSE G A, et al.
Response of individual shoaling Atlantic cod to ocean currents
Newfoundland Shelf [ J ].
Research, 2000, 45(1) . 51 -59.

RILLAHAN C, CHAMBERS M, HOWELL W H, et al. A

on the northeast Fisheries

self-contained system for observing and quantifying the
behavior of Atlantic cod, Gadus morhua, in an offshore
aquaculture cage[ J]. Aquaculture, 2009, 293(1/2) : 49 -
56.

KYNARD B, SUCIU R, HORGAN M. Migration and habitats
of diadromous Danube River sturgeons in Romania; 1998 —
2000[J]. Journal of Applied Ichthyology, 2002, 18(4/6) .
529 -535.

PARSLEY M J, WRIGHT C D, VAN DER LEEUW B K, et
al. White sturgeon (Acipenser transmontanus) passage at the
Dallas Dam, Columbia River, USA[J]. Journal of Applied
Ichthyology, 2007, 23(6) : 627 - 635.

ACOLAS M L, ANRAS M L B, VERON V, et al. An
assessment of the upstream migration and reproductive
behaviour of allis shad ( Alosa alosa L.) using acoustic

tracking[ J ]. ICES Journal of Marine Science, 2004, 61
(8): 1291 - 1304.

KLIMLEY A P, HOLLOWAY C F. School fidelity and
homing synchronicity of yellowfin tuna, Thunnus albacares

[J]. Marine Biology, 1999, 133(2) . 307 -317.

GUNN T, BLOCK B A. Advances in acoustic, archival and

satellite tagging of tunas[ M]//BLOCK A B, STEVEN E D.

eds. Physiology, Ecology, and Evolution. California:

Academic Press, 2011 167 —224.

HONDA K, HOBDAY A J, KAWABE R, et al. Age-
dependent distribution of juvenile southern Bluefin tuna

(Thunnus maccoyii) on the continental shelf off southwest

[15]

[16]

[17]

[18]

[20]

[21]

[22]

[23]

[24]

Oceanography, 2010, 19(2) . 151 - 158.

TR, F AR B RE VA A YR IR AR SR I A2 [T ],
KRR, 2012, 39(2) ; 102 —103.

ZHANG P Y. Japan will continue to explore the resources of
the Indian Ocean Tuna fishing survey[ J]. Fisheries Science
& Technology Information, 2012, 39(2) . 102 —103.
TAQUET M, DAGORN L, GIRARD J C, et al. Behavior of
dolphinfish ( Coryphaena hippurus) around drifting FADs as
observed from automated acoustic receivers [ J ].
Living Resources, 2007, 20(4) : 323 -330.
SULAK K J, RANDALL M T, EDWARDS R E, et al.

Aquatic

Defining winter trophic habitat of juvenile Gulf Sturgeon in

the Suwannee and Apalachicola rivermouth estuaries,
acoustic telemetry investigations [ J ]. Journal of Applied
Ichthyology, 2009, 25(5) : 505 —515.

MITAMURA H, ARAI N, MITASUNAGA Y, et al. Directed
movements and diel burrow fidelity patterns of red tilefish
Branchiostegus ~ japonicus  determined ultrasonic
telemetry[ J]. Fisheries Science, 2005, 71(3) : 491 —498.

VOEGELI F A, SMALE M J, Webber D M, et al. Ultrasonic

using

Telemetry, tracking and automated monitoring technology for
sharks[ J]. Environmental Biology of Fishes, 2001, 60 (1/
3):267 -281.

fER, iR, PR, S VLR AR S IR 5
ARLIT. k=24l 1998, 22(3) ; 211 -217.

WEI Q W, YANG D G, KE F E, et al. Technique of
ultrasonic telemetry for Chinese sturgeon, Acipenser sinensis,
in Yangtze river[ J]. Journal of Fisheries of China, 1998, 22
(3):211-217.

PARK J S, FURUSAWA M. Development of biotelemetry
method combining SSBL and pinger synchronizing methods
[J]. Nippon Suisan Gakkaishi, 2006, 72 (6). 1082 -
1092.

GROTHUES T M. A review of acoustic telemetry technology
and a perspective on its diversification relative to coastal
tracking arrays[ M ]//NIELSEN J L., ARRIZABALAGA H,
FRAGOSO N, et al. eds. Tagging and Tracking of Marine
Animals with Electronic Devices.
2009, 9: 77 -90.

GULER N F, UBEYLI E D. Theory and applications of
Journal of Medical Systems, 2002, 26

Netherlands: Springer,

biotelemetry [ J ].
(2): 159 -178.
MIYAGI A, AMAKASU K, ABE K, et al. Change of source
level of pinger due to implanting into fish[ J]. Nippon Suisan
Gakkaishi, 2011, 77(5) : 791 -798.

MCCOVEY B W Jr. Klamath river green sturgeon acoustic
tagging and biotelemetry monitoring 2010 [ R ]. Final
Technical Report, Hoopa, CA, 2010: 1 -15.

LUO H W, DUAN X B, LIU S P, et al. Effects of surgically
implanted dummy ultrasonic transmitters on physiological

response of bighead carp Hypophthalmichthys nobilis [ J].

http: //www. shhydxxb. com



290 (SR (T E NI S S 1 25 45

Fish Physiology and Biochemistry, 2014, 40 (5) . 1521 - ultrasonic telemetry [ J ]. Environmental Biology of Fishes,
1532. 2012, 94(2) . 377 -388.

[27] WOLTERS W, MASTERS A, VINCI B, et al. Design, [29] KESSEL ST, COOKE S J, HEUPEL M R, et al. A review
loading, and water quality in recirculating systems for of detection range testing in aquatic passive acoustic telemetry
Atlantic Salmon ( Salmo salar) at the USDA ARS National studies[ J]. Reviews in Fish Biology and Fisheries, 2014,
Cold Water Marine Aquaculture Center ( Franklin, Maine ) 24(1): 199 -218.

[J]. Aquacultural Engineering, 2009, 41(2) ; 60 —70. [30] ARNOLD G, DEWAR H. Electronic tags in marine fisheries

[28] ZAGARS M, LKEJIMA K, ARAI N, et al. Migration research: A 30-year perspective [ M ]//SIBERT ] R,
patterns of juvenile Lutjanus argentimaculatus in a mangrove NIELSEN J L, eds. Electronic Tagging and Tracking in
estuary in Trang province, Thailand, as revealed by Marine Fisheries. Netherlands: Springer, 2001 7 —64.

Studies of behaviours of Plectorhinchus cinctu ( Temminck et Schlegel) using
acoustic tags

GUO Yu"?, TANG Yong', ZHAO Wenwu’, CHEN Guobao™*, LIU Shigang'”, YAO Zhuang'’, ZHANG
Jun®*, LIU Huabo’

(1. School of Marine Technology and Environment, Dalian Ocean University, Dalian 116023, Liaoning, China; 2. South
China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, Guangdong, China;
3. China Society of Fisheries, Betjing 100122, China; 4. KEK Field Scientific Experimental Station of South China Sea Fishery
Resource and Environment, Minisiry of Agriculture, Guangzhou 510300, Guangdong, China; 5. China Marine Surveillance,
Wethai Wendeng District, Wethai 264400, Shandong, China)

Abstract: We tracked and analyzed the diurnal movement and behaviours of Plectorhinchus cinctu ( Temminck
et Schlegel) using acoustic tags based on continuous observation by five days in the experimental pool (70 m
x70 m x4 m) in November 2014. The results showed that in the vertical direction, P. cinciu mainly moved
in middle water layer with a large depth range (about 2 m) in earlier stage and in pelagic layer with a small
depth range in later stage mainly; in the horizontal direction, P. cinctu tended to move around taking the
middle part of pool as centrality; in three-dimensional space, P. cinciu were apt to swim in a relatively small
scope around the middle of pool. Furthermore, the movement speed at night was greater than that during day
and varied obviously. The objective of this research was to provide basic data for conservation and
management of the species enhancement by studying behaviour of P. cinctu with acoustic tags methods.

Key words: Plectorhinchus cinctu; tracking; pinger; fish behaviour; acoustic biotelemetry
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