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A database system for the data of small bathythermograph system
SBT-500 observed during tuna longline operations

Takayuki MATSUMOTO *', Kotaro YOKAWA ™', Denzo INAGAKE **, Keisuke MIZUNO *°
and Yasufumi ISHTHARA ™'

Abstract We have developed a database system for the observation records of the small
bathythermograph system SBT-500 and their related data during longline operations. The
purpose of this database is to summarize and hold SBT-500 data and related data such as
cruise, longline operation type, fishing gear type, biological data by species, calibration da-
ta for the sensors, and oceanographic data in order to assist analyses for studies in various
fields. These data are stored in individual tables or directories in a personal computer and
linked together. Using this database, analyses of 1) oceanographic conditions, 2) hooking
depth, temperature and time of captured species and 3) underwater shape of longline gear
can be conducted, not based on temporally and spatially limited small data sets but instead
using a large amount of linked data. So far there are over 20,000 records stored, and once
more data are gathered, even more reliable analyses will be possible.
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Table 1. Specification of SBT-500 system. Alternation of
Mizno et. al. (1997)
Item Value
Size(length Xdiameter) 170X 18mm
Weight 75g in air and 37g in
water
Sampling interval 1-60sec(can be set up
freely)
Sensors
Temperature
Measurement range -5~40C
Resolution 0.1°C
Precision +0.1°C
Depth
Measurement range 0-500m
Resolution 1m
Precision +2m

Data storage

Approx. 175KB (data
for about forty hours
by 10 seconds
sampling interval)

Table 2. Format of SBT-500 observation data. Italics mean comments, which are not included in the data file.

TAG 247 JEHR 10

BHAA 00/11/05 19:29:49 S05° 33.986
%7K 00/11/06 10:34:09 SO8° 15.881
Bk 00/11/06 19:51:49 S08° 20. 100
#&T 00/11/06 20:51:09 S08° 23.546
574 9129, 5426, 8772

TRE 40,4235 JBE  +11,+40.1

TREE - IR
0 399
0 3%
0 397
0 399

~
~

215 117
216 117
216 117
216 117

w020
woz24
Wo24
w024

* 04. 456
° 53.750
* 51.200
* 50. 750

Tag number and sampling interval (sec)

Start date time and position of data recording

Date, time and position of sensor’ s entry into water

Date, time and position of sensor’ s taking off from water

Finished date, time and position of data recording

The number of total record and record number of sensor’ s entry
and taking off from water

Minimm and maximum value of depthm) and temperature (G

Data for deoth@m and temperature @ 1C)
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Image of observation and data processing of SBT-500.
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Fig. 2. Position of longline operations SBT-500 was used by National Research Institute of Far Seas

Fisheries (1377 points which was conducted until January 2003 and data were processed).
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Fig. 3. An example of estimation of hooking depth etc. by SBT-500 (bigeye tuna). The arrow in the graph shows

estimated hooking position, and the figures in the box show hooking time and depth observed form the graph.
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Fig. 4. Vertical movement of branch line by direct hit of a fish
(bigeye tuna) and movement of adjacent branch lines to direct

hit observed by SBT-500.
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Fig. 5. Image of data delivery of SBT-500 database system.
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(1) Information of @) Information of longline (4) Probe and its related data (@ Probe
cruise operation (3) Detail of fishing gear +  Operation ID observation record
- CruiseID * CruiseID - Operation ID - Probe number and ID (ran data) : stored
+ Vessel name | - OperationID - TFishing gear ID + Position of probe setting in each directory of
+  Departure and + Operation date + Operation date + With or without a tangle of PC
arriving at port + Position of operation \ - Start and end basket line
+  Scientist name + Information of fishing number +  Position and time of probe’s
in charge of gear + Length and material of entry into and taking off Structure of
research cruise * Noon position, weather branch and float lines from water directories is as
and oceanography - Interval between branch + With or without direct / follows :
© With  or  without lines or between branch line indirect hit and sign of hit by
oceanographic and float line on the main time-depth graph Cruise ID
observation  (CTD, Tine + Information of catch (species, L0peration 1D
XBT, ADCP, etc.) alive or not, length, etc.) L0bservation
» Number of SBT probes records
used
9 Information of gear setting and
(6) List of probe (7) Calibration of (8) Calibration of probe haul ing
- Probe number and probe (history) (allocated for each + Operation ID
(5) Probe number and D | © Probe number cruise or operation) - Operation date
D ) > . Owner and ID + Probe number and +  Basket number
* CruiseID - Status (normal, + Date of D «  Position and time of gear
* Probe . number breakdown etc.) calibration - Start and end setting and hauling
and ID - Date of occurrence +  Values of operation ID +  Sea surface temperature
(purchase, calibration + Values of +  Direction of gear setting and
breakdown, etc.) calibration hauling
Fig. 6. Structure of SBT-500 database system. Each box shows form (table) and arrows show how these forms

link together. “Probe observation record” denotes raw data of observation which are stored in each directory
layered by cruise ID and operation ID. Only main items in each form are shown.
* “Probe number” is a numerical value (1-255, duplication is present) and “probe ID" is a text (no duplica-

tion).
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Examples of screen of SBT-500 database system. Left: main menu, right: data registration and update
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Fig. 7. Examples of screen of SBT-500 database system (continued). Upper: data search for operation form

(input conditions), lower left: result of data search (records which hit the conditions), lower right: result of data
search (detail of the record which hit the condition).
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Fig. 8. An example of cumulative time of hooks’
staying underwater (3rd branch lines of 5 hooks per
basket).
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Table 3. An example of a list of observation record of SBT-500 created by database system
IS5 B/ THIKE M)
& 78 | g |u|
% S0t 7 e el ® s | e | =
Es ® -y By | T = =
s| AB %Wéﬁ,f A R PT o w12 s | a|s| 6|7 8|0 |w0|n|nu®E
) # w5 | 7|8 ] 3 LA
frE 9
SY199502001 | 40 | 1995/11/16 | 50 | 13 | #5e® | 25 | 32| 50 | 5:34:52 | 19:01:18 6|67 | 2| m|® || W 79 7 61
SYI99502002 | 40 | 1996/12/9 | 50| 13 | #BE | %5 | 32| 50 | 9:01:37 | 19:57:59 8| 123 | 146 | 181 | 28 | 25 | 20 208 15 %
SYI9950008 | 20 | 1996/12/11 | 50 | 13 | #BE | %5 | 32| 50 | 9:50:59 | 17:44:40 2 156

Note: *1:operation number, *2:basket number, *3:date, *4 number of hooks per basket, *6:position of probe setting, *7:length of float lines, *8:length
of branch lines, *9:interval of branch lines, *10:time of sensor’ s entry into water, *11:time of sensor’ s taking off from water, :12:branch |ine

number / average depth (m), *13:float line, *14:comments, *15:near the hook.
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