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Appendix 2. The name list of catches only on November 22, 1992; categorized into three groups of high,
low, and non- price

The Journal of Shimonoseki University of Fisheries

Group Scientific name Japanese name Group Scientific name Japanese name
High price: Low price:
Lophius litulon Kiankou Urolophus aurantiacus Hirataei
Doederleinia berycoides Akamutsu Non-price :
Psenopsis anomala Ibodai Prerois lunulata Minokasago
Stichopus japonicus Manamako Pseudaesopia japonica Setoushinoshita
Charybdis acuta Beniishigani
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Accuracy of Positioning by GPS-1I*!
Effect of Correction by a Differential GPS using Three Types
of GPS Receiver at Two Fixed Stations

Kojiro Motomura™?, Yutaka Nakada *2, Kazuyoshi Uchida™®®, Masato Hamaguchi**,
Kiyoharu Tabuchi*°, Shin-ya Shimokawa **, Toshitaka Hotta™, and Etuyuki Hamada™S .

A capability to control the accuracy of the GPS satellite signals, selective availability(SA),
is intentionally operated for military purposes, thus causing errors in the ship’s position. This
is improper for fishery research works. One way of correcting the errors as small as in an
allowable range is to adopt a mode of differential GPS(DGPS).

Experiments were carried out to investigate the distribution of errors of the positions at
two stations with three types of GPS receivers in Shimonoseki city in 1993. The errors were
measured at the two stations where the same type of receivers were set. The GPS receivers
used are the l-channel(initial), 1-channel(improved) and 5-channel types. The best results
were obtained when two shipping GPS receivers with the 5-channel type were used in the
DGPS of three dimensional positioning, and this method is of great use for fishery purposes.
The conclusions are summarized as follows:

(1) 97.1% of positions corrected by the DGPS were distributed within the range of 20 meters
from an antenna.

(2) Considering the standard deviation and the distance root mean squared, position accuracy
under the SA-on condition was improved about three times by the DGPS compared with
that by a GPS receiver with a 1-channel type under the SA-off condition.
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Table 1. Method of experiment
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Method

Date Type of GPS receiver of Refer'e nee Ren}ote
o station receiver
positioning
Feb. 12, 1993 (24 hours)  l-channel receiver: JLR-4000F (JRC) 2D S.U.F  Tenyo-maru
13 (24 hours) (initial type) 3D S.U.F  Tenyo-maru
Mar. 12, 1993 (24 hours)  1-channel receiver: JLR-4100 (JRC) 2D S.U.F  Tenyo-maru
Dec. 15, 1992(24 hours)  (improved type) 3D SSUF S UF

Apr. 13, 1993 (12 hours) ~ 5-channels receiver : JLR-4110 (JRC) 2D S.U.F  Tenyo-maru
14 (12 hours) 3D S.U.F  Tenyo-maru

S. U. F: Shimonoseki University of Fisheries
2D : Two dimensional positioning
3D : Three dimensional positioning
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Fig. 1 Distribution of positioning errors of GPS and residual by DGPS using

1-channel receivers of initial type.
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Fig. 2 Distribution of positioning errors of GPS and residual by DGPS using
1-channel receivers of improved type.
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Fig. 3 Distribution of positioning errors of GPS and residual by DGPS using
5-channel receivers.
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Table 2. Mean, range, drms and ¢ of positioning error by each receiver and residual by DGPS (unit in meter).

Type Relative Mean Range Drms. 4
of freqency

GPS Receiver (%) Lat. Long. Dist. Lat. Long. Lat. Long. Rad. Lat. Long. Rad. Dist.
GPS2D 8047 7625 658E 4179 460.35 287.82 37.70 3201 4946 3692 31.33 4842 2646
1-channel receiver DGPS.2D 3648 4.08S 1056E 5694 67871 220324 147.83 108.63 18345 147.77 108.12 183.10 174.39
(initial type) GPS:3D 7555 1081S 921E 4404 37530 44086 3746 3541 5155 3586 3419 4955 26.78
DGPS.3D 3056 4.28N 4.20W 60.17 182699 69399 8385 4279 9414 8374 4259 9395 7240
GPS2D  97.76 1.87S 495E 3499 30506 26535 3044 2901 4205 3038 2859 4172 23.33
1-channel receiver DGPS.2D 39.65 1955 6.84W 999 22002 29609 1019 1135 525 1000 906 1349 1152
(improved type) GPS-3D  40.63 4.06S 975E 3423 233.13 21591 2914 2838 4068 2886 2665 3929 2198
DGPS.3D 2394 1828 132E 998 22763 23973 1193 1263 17.37 1179 1256 17.23 14.22
GPS2D 9994 2.12N 1444E 3545 16629 240.88 2642 3064 4046 2634 27.02 37.73 1949
. DGPS.2D 3690 096S 0.34E 940 14005 20477 821 859 1189 816 859 1184 7.27

5-channel receiver .
GPS-3D  99.07 396N 1448E 3466 25344 230.25 3105 2836 4205 30.80 24.39 3928 23.82
DGPS3D 6631 0.1IN 0.27W 704 9393 6598 643 539 839 643 538 839 456

Drms : distance root mean squared
Lat. : latitude

Long. : longitude

Dist. : distance

Rad. : radius
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Fig. 4 Relative frequency distribution of distance errors of GPS and residual
by DGPS by each receiver in case of three dimensional positioning.
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Fig. 5 Curves showing time series of latitudinal(upper) and longitudinal
(center)errors with corrected errors. Lower portion of this figure
shows combinations of satellites, and PDOP values.

——: reference station

——: remote receiver

——: residual by DGPS

—: satellite number

——: PDOP value

PDOP: position dilution of precision
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Fig. 6 Distribution of positioning errors by DGPS when the satellites were
not in the same combinations between at GPS reference station and

GPS remote receiver.
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Fig. 7 Relative frequency distribution of residual of distance by DGPS when
the satellites were not in the same combinations between GPS

reference station and GPS remote receiver.
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Variations of SH Content and Kamaboko-Gel Forming

Ability of Shark Muscle Proteins by Electrolysis

Moritsugu Hamada*, Shoichiro Ishizaki* ', and Takeshi Nagai®

The variations of SH content and kamaboko gel-forming ability of muscle protein by
electrolysis were examined using ground shark, Charcharhinus japonicus. Sarcoplasmic and
myofibrillar proteins of 0.5-0.8 mg/m/ were electrolyzed for up to a maximum of 5 h at 55
mA/cm?, and the contents of total SH (T-SH) and the reactive SH (R-SH), namely exposed
SH on the surface of the protein, were determined during electrolysis. The content of R-SH
increased with the duration of electrolysis, although those of T-SH did not vary. On the other
hand, the pH value of the protein solution at the cathode side, increased with the time duration
of electrolysis. Consequently, the increase in content of R-SH was found to be dependent on
the exposure of the SH group which was buried inside the molecule by the raised pH, not by
the reduction of the SS bond. The kamaboko gel-forming ability of the electrolyzed shark
mince was unable to be improved by electrolysis, as evaluated by the results of both puncture

and folding tests.

1 Introduction

Kamaboko, one of the traditional and
popular seafood products in Japan, is made by
heating the minced fish meat kneaded with a
small amount of salt. The quality of kamaboko
is chiefly evaluated by the strength of ashi,
namely the total assessment of rigidity, elastic-
ity, crispiness, and texture. The ashi depends
mainly on the property of network structure of
myofibrillar proteins. The formation of the
network structure has been reported by many

workers' ™ to be mainly attributed to the cross
linkage between myofibrillar proteins through
disulfide bond (SS bond), hydrogen bond,
and/or hydrophobic bond. On the basis of the
SS bond theory, we deduced following hypoth-
esis: If the free or highly reactive SH groups
can be increased in number by exposing the SH
groups which are buried inside the myofibrillar
protein molecules to the surface, the strength of
ashi may be enhanced.

In this report we describe the variation of
SH content by electrolysis and kamaboko-gel
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