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Abstract

The influence of genetically modified organisms (GMOs) on the environment is a
growing concern because of their increased use in recent years. Since the 2003
fiscal year, the Japanese Ministry of the Environment (MOE) has been collecting data
regarding the geographical distribution and growing conditions of genetically
modified herbicide-tolerant oilseed rape (Brassica napus [B. napus]) in Japan to
expand our understanding of how the GMOs affect biodiversity.

An investigation conducted by the MOE and Ministry of Agriculture, Forestry,
and Fisheries from 2003 to 2007 revealed that a relatively large number of B. napus
plants, including herbicide—tolerant B. napus, were found along roadsides near the
ports of Kashima, Yokkaichi, and Hakata, 3 of the 12 major oilseed importing ports
(Tokyo, Kashima, Chiba, Yokohama, Shimizu, Nagoya, Osaka, Yokkaichi, Kobe, Uno,
Mizushima, and Hakata). These B napus plants undoubtedly grew from imported seeds
spilled from vehicles during transportation. Therefore, from 2009 to 2010, B. napus
and related species (Brassica rapa [B. rapal and Brassica juncea [B. _junceal) were
investigated inin Kashima, Yokkaichi, and Hakata. The analysis of the morphological
features and flow cytometry (FCM) of the maternal tissues of the plants found on
Yokkaichi riverbanks revealed a possible hybrid between B napus and B. rapa.

From 2011 to 2021, a survey was conducted using similar methods at seven study
sites in Kashima (two sites), Yokkaichi (three sites), and Hakata (two sites). At
these sites, the population of B napus and other related species that could
interbreed with B napus were examined along the riverbanks and roadsides near
bridges. Based on those survey results, it was speculated that the growing
conditions of B. napus were deteriorated by land development and mowing. Therefore,
two new study sites were set up in Otaru this year, instead of Kashima, where 5.
napus has rarely been observed since about 2016.

The survey results from 2022 revealed that B napus were observed along the
roadsides on the bridges at the Yokkaichi and Hakata sites. B napus were also
observed along the riverbanks at the three sites in Yokkaichi. The distribution
range of B napus along the riverbanks was limited under the bridges or primarily
less than 10 m from the bridges. The population sizes were usually small, and most
of these were within 20 individual plants. Alternatively, B rapa, B. _Jjuncea, and
Raphanus sativus var. raphanistroides were rarely observed along the bridges widely
grew along the riverbanks. Although B rapa were observed at the riverbanks at the
Yokkaichi and Hakata sites, their population sizes were relatively small, with most
ranging from a few individual plants to 20 or less. Moreover, B. _Jjuncea were
observed at all sites. R sativus var. raphanistroides were observed at the
Yokkaichi and Hakata sites. The population of B. Jjuncea and K. sativus var.

raphanistroides were large and widespread, ranging from a few plants to 100 or more



Moreover, possible natural hybrids have been confirmed at one site in Yokkaichi.
Alternatively, except for Korippa indica, the study species were not observed in
Otaru.

These results are similar to those observed in the 2011-2021 investigation.
Large fluctuations in the population sizes and number of communities through the all
study years were observed for B napus. Also, most of its individual plants were
found around the bridges, suggesting that B napus were maintained by a supply of
spilled seeds from transportation vehicles rather than by natural reproduction
processes. Therefore, it is unlikely that genetically modified herbicide—tolerant A
napus and possible natural hybrids between herbicide—tolerant B napus and related
species, including B. rapa, would spread in natural habitats

Separately, leaves as maternal tissues and their seeds were collected from 5.
napus and related species to investigate the intergenerational gene flow of
herbicide—tolerance genes. In 2022, 860 maternal samples from 322 population and 430
seed samples from 188 population were collected from three sites in Yokkaichi and

two in Hakata for herbicide-resistant protein analysis
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& 10 EXBAHE (REID (BT EEBOY LT VITHER (1/2)

x | B
Bz ma ﬁg@gﬂﬁ)"( B |5 E RIBH EEBFRA w 2
By
1-001 AT FELR 1~25 3 3 EERINL 34.9256|  136.61529
1-002 AV FER 1~25 7 6 EERAL 34.92544|  136.61528
1-003 ATV FER <1 3 3 ERRAL 34.92493|  136.61494
1-004 AT FELR <1 1 1 EERIRL 34.92451|  136.61501
1-005 AV FER 1~25 8 6 EERAL 34.92391|  136.61478
1-006 AV FER <1 1 1 BEERALY 34.92379|  136.61474
1-007 tA4IHFER <1 1 1 BB 34.92321|  136.61451
4-001 AT F AR <1 1 RN EREE Y] 34.92552 136.6153
4-002 (A FAR 25~100 11~20 |10 | 5 |mpjghzx |EF TRl 34.92524|  136.61524
4-003 AT F AR 1~25 4 4 A |BETRAL K 34.92492 136.6153
4-004 AT F AR 25~100 7 6 |1 |m)szE AR BET 34.92478 136.615
4-005 AV FER <1 1 1 gk [BETRAEL EKEK 34.92476|  136.61517
4-006 ATy F AR 1~25 6 6 A |GEABRET 34.92444 136.6149
5-001 EERFAR <1 1 1 B E 34.92515|  136.61537
5-002 EERS4H <A 1 1 i)l |[AETRAE. IS URED 34.9247|  136.61584
5-003 EEF2H sl 1 1 g |[AETRE.VIOURER 34.92466 136.616
5-004 EEFEH 1~25 2 2 |1 sz (AR TRALVSIURED 34.92449|  136.61543
6-001 H5F 1~25 2 2 |2 s | ERLERACBRET 34.92542|  136.61515
6-002 H54 1~25 11~20 | 3 | 3 |z |ERLRALLBRET 34.9253|  136.61508
6-003 "5+ 25~100 | 21~30 | 3 | 3 [m)) g |ERTHA 34.9253|  136.61517
6-004 55 1~25 11~20 | 3 | 3 gz |ERERALBRET 34.92527|  136.61512
6-005 HI54 25~100 11~20 | 3 | 2 |wm)gez |EFTRE 34.92524|  136.61524
6-006 HS5L+ 1~25 11~20 | 2 |1 | |[ERERELVBRET 34.92522|  136.61513
6-007 _ |h5> 5 25~100 | 21~30 | 3 | 2 g% |BFTREALBME 34.9251|  136.61566
6-008 A5+ 25~100 11~20 | 3 | 3 | |ERLERAELBRET 34.92505|  136.61511
6-009 HS5+ 1~25 6 2 | 2 g |ERERALBRET 34.92505|  136.61496
6-010 H5F 25~100 3 2 | 2 s |ERLEREL EKE 34.92503 136.6148
6-011 A5+ 100~ 31~50 | 3 | 3 |s)ghz |[BETHREL. JUFERD 34.92498| 136.61548
6-012 HS5+ 25~100 | 31~50 | 3 | 3 [m))igg |GR THRAL EKBEAL 34.92496|  136.61582
6-013 "5+ 100~ 51~100 | 3 | 3 | ez |BETRE 34.92495|  136.61569
6-014 A5+ 25~100 11~20 | 3 | 3 [ |BETHREL. 7URED 34.92493|  136.61612
6-015 HS5+ 25~100 11~20 | 3 | 3 |z |AiF FRAl. EKE 34.92492 136.6153
6-016 "5+ 100~ 31~50 | 3 | 3 |sa)ighz: |EFELERAL EKE 34.92489|  136.61477
6-017 H5F 25~100 | 31~50 | 3 | 3 [ s |ER LA EKE 34.92489|  136.61451
6-018 H54 100~ 100< 3 | 3 [s)ghe | LR EKE 34.92489|  136.61432
6-019 "5+ 25~100 11~20 | 2 | 2 [ g |ERLEFRAL EKE 34.92489|  136.61409
6-020 H5+ 100~ 100< 3 | 3 g |ERLERAL EKE 34.92484| 136.61414
6-021 HS54 100~ 51~100 | 3 | 3 |sjighz |&EiF LAl EKE 34.92483|  136.61464
6-022 H5F <1 1 1 s (AR TREL. TS IURED 34.92481|  136.61526
6-023 H5F 25~100 5 3|2 msE AR BET 34.92481|  136.61514
6-024 H54 100~ 100< 3 | 3 mgE |[AETREA 34.92479|  136.61556
6-025 HS5L+ 25~100 11~20 | 3 | 2 |z |BF.BBETF 34.92478 136.615
6-026 H5F 100~ 100< 2 |1 s |[AERTRAELTSVUFRED 34.92471 136.6156
6-027 A5+ 100~ 100< 3|1 gz (AR TRAEL VS IURRED 34.9247| 136.61584
6-028 H5F 100~ 100< | 4 | 2 [mge |ARTHA. F5OURRERD 34.92468 136.6155
6-029 H5F 1~25 5 3 |3 |z |[ARALBRET 34.92467|  136.61507
6-030 A5+ 100~ 100< 3| 2 gz (AR TRAEL VS IURRED 34.92466 136.616
6-031 HS5+ 25~100 11~20 | 3 | 2 |z |BF.BBETF 34.92464|  136.61468
6-032 H5F 100~ 100< 3 | 2 sz (AR TRALVSVUFED 34.92456|  136.61621
6-033 A5 F 100~ 100< 3 | 3 g |AETRAEL VSOURER 34.92449|  136.61543
6-034 Hh5o+ 1~25 4 3 AIEE 34.92412|  136.61487
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& 10 BEXBME (REBID 2B T2EHOFUTY U THR (2/2)

Bz AE ﬁ’fg(*m’;)'rx i B | ms EESFEE e 'E
My
11-001 [\ & 13y 1~25 21~30 | 3 BRI 34.92419|  136.61454
11-002 [\ & 1Y 1~25 11~20 | 3 | 2 |3&B&INL 34.92415|  136.61498
11-003 _ [/\=& 13y 1~25 11~20 |3 BRI 34.92399|  136.61447
11-004 [N\ H 1Y 25~100 | 31~50 | 3 BRI 34.92392|  136.61494
11-005 [N\ g& 13y 25~100 | 51~100 | 3 | 3 |#@E&ipLY 34.92375|  136.61478
11-006  [/\ZH 13> 25~100 | 51~100 | 3 | 1 |#EKALY 34.92359|  136.61478
11-007 _ [1\=& 13> 1~25 31~50 | 3 | 3 |#EEinLY 34.92344 136.6147
12-001 (1w & A3 25~100 | 51~100 | 3 | 3 |z |EETiRdl 34.92536|  136.61577
12-002 [\ E 13> 25~100 | 21~30 | 3 | 1 [sn#% |[EFTRA 34.9253|  136.61517
12-003 _ (N\wH A3 25~100 | 51~100 | 3 | 3 |5 ghz |&EF Tl 34.92529|  136.61606
12-004  [/\IHF AV 25~100 5 3|1 g | ERTRE 34.92524|  136.61524
12-005 [\ H 13y 1~25 3 1 )l |ERERAL EKE 34.92521|  136.61498
12-006  |[/\TH 13 <1 1 LT nges |[BETHREL BHE 34.9251|  136.61566
12007 |[/\w& 43y <1 1 LT snges [RETREL 9VRED 34.92498|  136.61548
12-008  |[/\TA (3 25~100 11~20 | 3 |1 |)gz |[BETHRAL EKEBL 34.92496|  136.61582
12-009 [\ H 13 25~100 | 11~20 | 3 |1 [sjE% |[BFETHRE 34.92495|  136.61569
12-010  [/\T¥ 13> <1 1 11 gz |BRTRE. DURER 34.92493|  136.61612
12-011  [I\IF ALY <1 1 U1 g | EREREAEKE 34.92489|  136.61432
12-012  |n\w5 13> <1 1 1 gk |EFLERALEKE 34.92489|  136.61409
12-013  [/\ZH¥ 13> <1 2 1 g |BETRE. VS5 9VUFED 34.92481| 136.61526
12-014 [N\ & 13> 100~ 100< 3 a)lsE (BETRE 34.92479|  136.61556
12-015  |[\=& 13 100~ 31~50 | 3 AN | BRTRAL JSVURED 34.92471 136.6156
12-016  [/\IF ALY 100~ 100< | 3 s |BETRE.FS5IOVFED 34.9247|  136.61584
12-017 |\ F A2 100~ | 51~100 | 3 A |BETRE. I 5 RRE 34.92468|  136.6155
12-018 [\ & 43y 100~ 51~100 | 3 A)IEE |BETREL ISV RED 34.92466 136.616
12-019  |\e& 43> <1 1 1 A |GEALBRET 34.92464 136.615
12-020 |\ H A3 100~ 100< | 3 A)IEE |(BETREL V57U RED 34.92456  136.61621
12-021  |\e& (3> 100~ 51~100 | 3 AgE AR TRAE. ISV RRED 34.92449|  136.61543
12-022  |[\gH 13 100~ 100< 3 AgE (AR BET 34.92441|  136.61531
12-023  |[\eA (3> 100~ 100< 3|3 [igx |BER.BET 34.92435|  136.61519
12-024 |\ & 13y <1 1 1 Al |AELERA 34.9243|  136.61418
12-025  |\eA (3 1~25 21~30 | 3 s |BETRE. S50V FED 34.92422|  136.61563
12-026  |[/\wH 1Y 25~100 | 31~50 | 3 Al 34.92412|  136.61487
15-001 _ [/\SHSY 25~100 | 21~30 | 3 | 3 |#EKALY 34.92399|  136.61485
15002 [/N1\FHF 25~100 | 21~30 | 3 | 3 |#EinLY 34.92389|  136.61482
15-003  [/N\5HSY 25~100 | 31~50 | 3 | 3 |#EKALY 34.92375|  136.61478
15-004  [/NNSHSY <1 1 1 BRI 34.92321|  136.61451
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& 11 SHEXEBME @END) CEFHEBO0 T UT#E (1/2)

% |
B meg | FEIOX) Ean | E RS ERISHHE BE B
oy
1-008 EAAYFER 1~25 11~20 | 8 EERRL 34.91066|  136.60524
1-009 AV FER 1~25 4 2 BN 34.9105|  136.60521
1-010 A3V F I <1 5 5 RN 34.91048|  136.60527
1-011 A3V FER 1~25 10 4 EREALY 34.91044|  136.60518
1-012 EAAYFER 1~25 6 4 EREALY 34.91032 136.6052
1-013 EAAYFER 1~25 5 3 HEERNL 34.91018|  136.60519
1-014 AV FER 1~25 2 2 |1 R 34.90993|  136.60522
1-015 EAIAYFER <1 2 1 BREALY 34.90973|  136.60522
1-016 A3V FER <1 1 1 ERRALY 34.90917|  136.60526
1-017 EAIAYFER <1 1 1 ERRALY 34.90812 136.6054
1-018 4395 <1 1 1 BB 34.90758|  136.60526
1-019 AV FER <1 3 3 BN 34.90746|  136.60548
1-020 EAIAYFER <1 11~20 | 3 BREALY 34.90728|  136.60548
1-021 A3V FER <1 1 1 ERRALY 34.90666|  136.60557
1-022 A3 7F IR 1~25 3 2 BN 34.90647|  136.60557
1-023 EAAYFER 1~25 3 2 |1 R 34.90633|  136.60561
4-007 |43 F48% 1~25 4 4 ANEE | ER BRET 34.90913|  136.60537
4-008 AT F R <1 1 11 s |EF BRET 34.90907 136.6055
4-009  |w43yF4% | 25~100 | 11~20 |5 ANgE | BERBRET 34.9089|  136.60523
4-010 AT F AR 100~ 21~30 | 11| 2 [@)ghzx [GRBRET 34.90889|  136.60532
4-011 (A F AR <1 1 1|1 gk |[BETHREAL R)IBL 34.90889|  136.60559
4-012 A3V FER 100~ 11~20 |11 2 [s)ngess 34.90853|  136.60547
4-013 AT F AR < 1 11 s AR BRET 34.90851|  136.60527
4-014 AT F AR <1 1 2 s |BETRELRIBL 34.9085|  136.60624
4-015 AT F AR <1 1 1|1 g |[BETRREL R)IBL 34.90839|  136.60625
4-016 AT F R 1~25 4 2 Al AR BRET 34.90817|  136.60516
6-035 HS5F i 1 1 g | ERBRET 34.90934|  136.60513
6-036 H5F 100~ 51~100 | 3 | 2 | | &=, BKE 34.90933|  136.60607
6-037 H5F 1~25 7 3|1 s | ERBRET 34.90932|  136.60518
6-038 H5F 1~25 11~20 | 3 | 2 s gz | EF.BRET 34.90927|  136.60516
6-039 5 F 1~25 2 1|1 g |ARLERA 34.90924|  136.60497
6-040 Hh3+ 100~ 31~50 | 3 | 3 g | KR BKE 34.90923|  136.60596
6-041 H5H+ 25~100 11~20 | 3 | 3 [sm) gz |ER.BBRET 34.90922|  136.60524
6-042 H5F 100~ 51~100 | 3 | 3 |5 gZ |EETR. EKERDL 34.90922|  136.60556
6-043 H5F 100~ 31~50 | 3 | 2 [susE |ER. BKE 34.90922 136.6062
6-044 H5LF <1 1 1 s | EFELERA. SKE 34.9092|  136.60421
6-045 HS5F <1 1 1 g | AR LA SKE 34.90917|  136.60409
6-046 H5F 25~100 11~20 | 3 |1 [ | EFEBRET 34.90916|  136.60531
6-047 5+ 25~100 | 51~100 | 3 | 3 [sm[jighz |EF.BRET 34.90913|  136.60507
6-048 H5F 100~ 51~100 | 3 | 2 [sm) gz | EE.BBRET 34.90913|  136.60537
6-049 H5LF 25~100 11~20 | 3 | 3 [sm) gz | &R BBRET 34.9091|  136.60501
6-050 H5F 100~ 31~50 | 3 | 3 g |EF.BRET 34.90907 136.6055
6-051 15+ 100~ 31~50 | 3 | 3 [k |EF TR, M E 34.90906| 136.60572
6-052 H5+ 25~100 21~30 | 3 | 3 |m) g |[BELEFRA 34.90904|  136.60476
6-053 1S5+ 25~100 21~30 | 1 |1 [m)gezx |[BELRA 34.90892| 136.60433
6-054 A5+ 25~100 11~20 | 3 Al |[ARBRET 34.9089|  136.60523
6-055 Hh3+ 25~100 | 21~30 | 3 | 3 |m)gh% |EREBRET 34.90889|  136.60532
6-056 H5F 100~ 31~50 | 1 Al g B TR JRIIERL 34.90889|  136.60559
6-057 H5F 100~ 21~30 | 1 | 1 [sm)ges |[BELEFRAL EKE 34.90889|  136.60574
6-058 h5i+ <1 1 1|1 gz |[AELERA 34.90878|  136.60376
6-059 A5+ 100~ 31~50 | 3 | 3 gz [AEBRET 34.90874|  136.60508

BEEY A XXy A=1m* K, 1~25=1m* LAk 26m* i, 25~100=25m* L\ k= 100m* i, 100<=100m* oL L.
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6-060 H5F 25~100 | 21~30 | 3 | 2 [s)ghz |GEBRET 34.90874|  136.60514
6-061 H5F 25~100 | 21~30 | 3 | 2 |z |BF.BRET 34.9087|  136.60524
6-062 Hh3+ 25~100 | 31~50 | 3 | 3 [mpgks |[BE. LA 34.90863|  136.60478
6-063 HS5F 25~100 | 31~50 | 3 dsE |[AE. ERA 34.90862 136.6045
6-064 H5F 1~25 21~30 | 3 | 3 |z |[BF.BBRET 34.90859|  136.60516
6-065 H5LF 25~100 | 31~50 | 3 A (AR, LRA 34.90856|  136.60421
6-066 H5F 100~ 31~50 | 3 | 2 g |[ERBRET 34.90853|  136.60547
6-067 H5F 100~ 31~50 | 3 | 3 |z |[EEERET 34.90851|  136.60583
6-068 HS5F 100~ 31~50 | 3 | 3 |m)ighe |BETFRALRILAL 34.90851 136.60592
6-069  |H5LF 100~ | 51~100 | 3 | 3 |s)ughs |HF FHREAL RN 34.9085|  136.60624
6-070 A5 F 25~100 | 31~50 | 3 | 3 |sa))gzs |GE. LA 34.90846 136.6046
6-071 A5+ 1~25 11~20 | 3 | 1 [ gz |6R.BRET 34.90843 136.6051
6-072 Hh5L 4 25~100 | 31~50 | 3 |1 |@)uge% AR, LARA 34.90843|  136.60433
6-073 A5 F 100~ 51~100 | 3 | 3 [s)gre |AETHRAELRIAL 34.90839|  136.60622
6-074 A5+ 25~100 | 21~30 | 3 | 1 [sm))ghz |G, LA 34.90832|  136.60414
6-075 HS5F 25~100 | 31~50 | 3 | 3 |mgpzx |BFE. LA 34.90832|  136.60466
6-076 HS5F 25~100 | 31~50 | 3 | 2 |s))ghzs |BE. LA 34.90832|  136.60478
6-077 A5+ 1~25 11~20 | 3 | 3 [sm) gz | BR.BBRET 34.90828|  136.60514
6-078 Hh5i+ 25~100 | 21~30 | 3 | 3 |k |[BF. LRA 34.90827|  136.60444
6-079 H5F 25~100 | 21~30 | 3 | 2 [sm))gez |G, LA 34.90821|  136.60427
6-080 A5+ 1~25 11~20 | 3 | 3 [sm) gz | BR.BBRET 34.90816|  136.60527
6-081 H5F 25~100 | 21~30 | 2 A (B, LRA 34.90812|  136.60508
6-082 H5F 1~25 11~20 | 3 | 2 i) gz |6 BBRET 34.90806|  136.60533
6-083 H5F 1~25 11~20 | 3 | 2 s gz | BR. BRET 34.90797|  136.60534
6-084 H5LF 1~25 11~20 | 3 |1 [ ghz |6 BRET 34.90777|  136.60528
6-085 H5S+ 1~25 5 3 s |[BFEBRET 34.90729|  136.60549
6-086 H5F 1~25 3 3 A (AR BRET 34.90693|  136.60553
11-008 |\ & 4> 1~25 21~30 | 3 | 3 |ERRIALY 34.90663|  136.60574
11-009  |/\I& 43> 1~25 11~20 | 3 | 3 [EEpL 34.90661|  136.60521
12-027 |\ H¥ 43> <1 1 1 A (AR BRET 34.90748|  136.60548
21-001 _ |[N\YSFEH* 1~25 3 3 BRI 34.90633|  136.60561

BEGE A XX 57 <I=1m* K3, 1~25=1m* L\ L 256m* Kfii, 25~100=25m* L/ _E 100m* AKjii, 100<=100m* LA L.

Q@EWXIFEFHE (EHND

Yo T Y TR LT REOMEEK 39 12, RO EE2K 12 18T, B3 U
BIR,AERTEZR, BT FT ORI NTHT IO 4 TN, EORE % 82 BEE 266 ¥ 7L,
F R OB 2 46 BER 135 o T ERIRL T2,

53



| ER
[
1-028 & 0%
J —4-037,6-117
1-029 —
1-030
| ——4-038.5-0076-118
6-119 | &—4-039
5-009 o 0l0
5-011
6-121
T—6-122
A—4-041
i NS ) A—4-042 = EJL;T;
Sy, : =
\ E
| o -
i ®—1-032
g ]
/
1 @—1-033 /
0 50 100 m -
e —
1-034—@
® tAIVFARGERIBLY [11] R
A CAADFARCANNESE) [12] BB
Y BAIADFRRECTNESE) [14] 7K
= FEERFRRCGAIEE) [6] AIRE
© NIV FEBBLY [1] EERER
A DIVFCANEE) [22] — =55l
®

INFHSVCGERRLY [1]

X 39

DMK DIERIZ M=o T,
DH VIR (BT 2500 GE &% 1000) | 24 I L7-
YEXIZIE Map Info Professional (v10.5) & Fv 7=,

54

EHXEHE (BHID SBVWTRBOY U TY T 27212 R EOHENE
S HRHITR A FHMAAE A OFGRERS T, FflA%To12006 —EFILAT



& 12 THRIBAE (EHND BT3B H LTI THEA/2)
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- 5 =S| F

By
1-024 AV FER <1 3 1 WEEALY |EIE 34.65038|  136.51942
1-025 AV FER <1 1 1 WEENL |BEIE 34.65027|  136.51938
1-026 ATV FER <1 1 1 EEgAL |£F 34.65015 136.5196
1-027 AV SR <1 1 1 WEENLY | BRAIF 34.64907|  136.51909
1-028 ATV FER <1 1 1 WAL |BRAIF 34.64806|  136.51893
1-029 ATV FER <1 1 1 WL | BRAIF 34.64803|  136.51892
1-030 AV FER <1 3 3 EERALY BT 34.64757|  136.51888
1-031 LAV FER <1 1 1 BN ERERO#ER 34.64616|  136.51889
1-032 AV FER <1 1 1 RO |BRAIF 34.64541|  136.51887
1-033 AV FER <1 1 1 WEELY | BRAIT 34.64468 136.5188
1-034 AV FER <1 1 1 WEENLY | BRAIT 34.64426|  136.51853
4-017 AV FEF <1 2 2 |1 NS KR BRAD 34.64984|  136.51935
4-018 AV FEF 1~25 4 4 |1 IS | EF BRED 34.6498|  136.51927
4-019 LAV FER 1~25 11~20 [ 10| 9 A% | 5. BRED 34.64969|  136.51934
4-020 AT FER 1~25 7 712 g% KR BRED 34.64959|  136.51917
4-021 AIAVFER 1~25 6 6 | 3 A% E5. BRED 34.64947|  136.51931
4-022 BATDFER 1~25 11~20 |10 6 [im)I#% | £ BRED 34.64943|  136.51924
4-023 AV FER <1 1 1 A% | EF BREED 34.64941| 136.51913
4-024 AV FER 1~25 2 2 |1 FIEE | AR TREAL ZiEMih 34.64936)  136.51948
4-025 AV FER 1~25 11~20 |10 | 9 [im)Ig%E £ 1BRAD 34.64932 136.5192
4-026 A3y A% | 25~100 | 11~20 [ 11| 6 [AJIIEE 34.64928|  136.51932
4-027 AV FEF 1~25 10 9 |4 AMIKE KR BREAD 34.64919|  136.51924
4-028 AV FEH <1 2 2 |2 [AIgSE KR TRA EiEpi 34.64907|  136.51951
4-029 AT FER <1 1 11 N | EE BRET 34.64898|  136.51904
4-030 LAV FER <1 1 11 N | EE BRET 34.64874|  136.51922
4-031 AV FER 25~100 1~20 | 2 |2 [MIE%E £ BRET 3464871  136.51916
4-032 AV FER 25~100 8 3 |3 [AIEE £ BRET 34.64856|  136.51912
4-033 AV FER 25~100 11~20 | 10| 5 jMIE%E £ BLET 34.64837|  136.51902
4-034 AV FEF 1~25 11~20 | 10| 4 jMIE%E £ BEET 34.64833|  136.51903
4-035 AV FEF <1 1 1 ANEE | EE BRET 34.64832|  136.51901
4-036 TATADFER 1~25 5 1 A% | EE BRET 34.64828|  136.51907
4-037 AT FER 1~25 4 4 g% | EF BRET 34.64813]  136.51899
4-038 LAV FER 1~25 11~20 |10 g |AE Tl BRE< 34.64668 136.5191
4-039 BATYFER 1~25 2 2 B |BE TR BRIA 34.64665|  136.51913
4-040 TAIADFER <1 2 2 wNEsE |AEABRET 34.64656|  136.51872
4-041 AV FER 1~25 7 7 g% | AFABRET 34.64611|  136.51901
4-042 TATADFER 1~25 5 6 g% | ARABRET 34.64592|  136.51895
5-005 ERFIT 1~25 2 2 | 2 |EgesE | LthEEO M 34.64852 136.5176
5-006 EERFE 25~100 3 4 | 4 NgE | THhEHO M 34.64847|  136.51778
5-007 EERFIR 1~25 4 4 AIEE |GETREL FRE< 34.64668 136.5191
5-008 EERFET <1 1 1 ME%E [ AEALBRET 34.6466|  136.51877
5-009% |#ERF 2R <1 1 1 S [ AEALBRET 34.64658|  136.51869
5-010 ERSF IR <1 1 1 g% | AEABRET 34.64656|  136.51905
5-011 EXRFEIT 1~25 2 2 wNgE |AFABRET 34.64643|  136.51894
3-001 hoi+ 1~25 11~20 | 3 B |£F 34.65015 136.5196
6-087 Hh3 o+ <1 1 U FENEE | ER BRAD 34.64984|  136.51935
6-088 Hh3oF <1 1 11 ENEE (AR ERED 34.64984 136.5192
6-089 Hh5L % <1 1 1 ANEE BRET 34.64959|  136.51917
6-090 HhoiF 1~25 4 3 g% | BRED 34.64943|  136.51924
6-091 hoi+ 25~100 31~50 | 3 | 3 [FAIE%E |EE Tafl. ZiEhi 34.64936 136.51948
6-092 Hh3iF 1~25 11~20 | 3 | 3 jmMI#% | £ BEAD 34.64936|  136.51913
6-093 Hh5i+ 1~25 11~20 | 3 | 3 jI#% £ BEEAD 34.64934| 136.51916
6-094 Hh5L+ 100~ 21~30 | 3 |3 AN AR BRED 34.64926|  136.51875
6-095 Hh5L 4+ 25~100 | 31~50 | 3 | 3 jIE%E | £ . BEET 34.64917| 136.51934
6-096 Hh5L 4 25~100 | 21~30 | 3 | 3 |)lIg% |£iF Fofll, iRt 34.64907|  136.51951
6-097 Hh3i+ 100~ 31~50 | 3 | 3 |A)Ig% &£ BERED 34.64905|  136.51897
6-098 Hh354+ 100~ 51~100 | 3 | 3 [i)I#%Z £ .BRET 34.64901 136.51924
6-099 HhoL T 100~ 31~50 | 3 |3 A% E5.BRED 34.649|  136.51891
6-100 Hh3iF 100~ 31~50 | 3 | 2 [[AIEE £ . BRET 34.64898|  136.51904
6-101 hsi+ 100~ 21~30 | 3 | 3 [[AIEE L& BRED 34.64895 136.5187
6-102 Hh5L+ 100~ 31~50 | 3 |3 ANIEKE AR BRED 34.64887 136.5189
6-103 Hh5L 4+ 25~100 11~20 | 3 | 3 iIEE |[MTHOAY 34.64875|  136.51821
6-104 Hh5L 4 1~25 4 2 |2 AIEE B BRET 34.64874|  136.51922
6-105 Hh3i+ 25~100 21~30 | 3 |3 A% | ER. BRET 34.64871 136.51916
6-106 Hhsi+ 100~ 31~50 | 3 | 3 |Ig%E &£ BEED 34.6487|  136.51885
6-107 HhoiF 25~100 21~30 | 3 |3 A% | ER. BRET 34.64856|  136.51912
6-108 HhooF 100~ 100< 101 NgEE | T ihEEO i 34.64852 136.5176
6-109 H5F 100~ 51~100 | 2 | 3 [l g% |+ HEE(HD M 34.64847|  136.51778
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6-110 h35i+ 25~100 | 51~100 | 3 | 1 |i)IgZ [MTE&DOAY 34.64837|  136.51822
6-111 HhIiF 25~100 11~20 | 3 |2 g% £ . BRET 34.64837|  136.51902
6-112 Hh3i+ 100~ 51~100 | 3 | 3 iM% | E=.BRET 34.64833|  136.51903
6-113 Hh3L+ 1~25 21~30 | 3 A% | £ BRET 34.64832|  136.51901
6-114 Hh5L+ 100~ 100< 3 |2 A% AR BRET 34.64829|  136.51915
6-115 Hh3oF 25~100 11~20 | 3 | 3 [mMIE%E [ EETREBRHEQIHD] 3464821  136.51919
6-116 Hh3i+ 25~100 31~50 | 3 |3 A% &R BRET 34.64819|  136.51893
6-117 Hh34+ 1~25 11~20 [ 3 AESE | ER BRET 34.64813|  136.51899
6-118 HhILF 1~25 11~20 | 3 AIEE | GETREAL BREC 34.64668 136.5191
6-119 hsit+ 1~25 4 3 g% |AE Tl BRE< 34.64661 136.51868
6-120 Hh3i+ 1~25 11~20 | 3 g% | AEABRET 34.6466|  136.51877
6-121 Hh5L+ 1~25 5 3 W% | AEEBRET 34.64643|  136.51894
6-122 Hh5F 1~25 11~20 | 3 B 34.64616|  136.51892
15-005  [//1\SHSS 1~25 11~20 | 3 EEAL [£F 34.65015 136.5196
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1-035 tAIAVF AR <1 1 2 EERALY 33.62091|  130.43934
1-036 ATV FER <1 1 1 EERALY 33.61968|  130.43919
1-037 ATV FER <1 3 2 EEEALY 33.6196 130.4392
1-038 ATV ER 1~25 5 3 ERRALY 33.61953|  130.43917
1-039 tA4IHFE% <1 2 2 BEREALY 33.61946]  130.43916
1-040 A3 F 2% 1~25 4 3 |1 BRI 33.61936|  130.43915
1-041 A9BSR <1 3 2 |1 @A 33.6193|  130.43916
5-012 fELFaH 1~25 11~20 | 2 | 2 | |EEERRAL.EF 33.61984|  130.44027
5-013 EEF 2% 1~25 6 3 | 2 g |ARTRAEL EKE 33.61952|  130.43866
5-014 fEEFaH 1~25 3 2 |1 g |ERTHRALLEFLE 33.61924|  130.43691
5-015 TEEFE N 1 1 g AR TR EKE 33.61921|  130.43691
5-016 EERFEIR <1 1 1 Al g | EETRE. TF 33.61894|  130.43698
6-123 A5+ <1 1 1|1 g |EELEREL SERND 33.62013|  130.44042
6-124 5+ 1~25 11~20 | 3 | 2 [s)gez |[BETREL EKE 33.61952|  130.43866
6-125 5+ 1~25 11~20 | 3 | 1 [ ghss |BFTHRAEL EKE 33.61951|  130.43838
12-028 |/1\wH A2 <1 1 1 A | EREREL EKE 33.61991|  130.44016
12-029  |/\wA A 1~25 11~20 | 1 A |ARTREL EKE 33.61954|  130.43875
12-030  |/\TA A2 1~25 5 2 ) ghs |AE TR EKE 33.61952|  130.43866
12-031  |n=& 43> <1 1 1 g |ERERA EKERE 33.61944 130.4397
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57



QLN & EE 3 S48 & DR iE

VTV TR LT OME R 4112, FREO—EE2R 14177, B3 U
AR AERT B, BT FTRONTEA 2D 4TS, EOFEZ 50 BEK 90 V0 7 LE
L7z, £/, FOREE 27 BE% 49 U 7 VERE L 72,

®—1-042
@ —1-043
@—1-044
125032 —53 _—5-019 @—1-045
12:033=—"5-017—am Fl12-0m— 1205 [—12-036
5-018—) 1" 5-020—m . —12-039, [ 12:038
5-021 X —=12-041
T—12-042 W—5-022 ] 12703, 120405 15 00— R
5-023 —=12-045
12-046
5-024 —m £212-047
5-025—m . \A=12-048
12-050— V123049
A 56 @—1-046
12-051 —12-052 =
N aF
w05
‘2'054*6—E5—027
12055
120565 —12-057
ZE = 12_05B_zf——|2-059
= E=125060
12-061—= @—1-047
R @—1-048
0 50 100 m
Skor s 1-049—@ |
® tAIAVFHRGERRIBLY) [8] |
= ZERFARGANEEF) (1]
A NSVFCGEANEE) [1]

NIFATVGANEF) [30]

N

M HENEEEISREDHBEICEWVTHBOY LT VT T o= FT 2 R EOHEME
(] 25000 (HUXE#4) | (E - HPERE : https://maps. gsi. go. jp/development/ichiran. html) % & &2
— IR EN BSRERBEAFIE® o # —1ER%. 1EXIZIE Map Info Professional (v10.5) % v 7=.

58



x14 HENEEESSREDBEEICETIABOY LT VIR

e mg | FEOIX| EEA OB B | mos £HS A nE ax
By
1-042 tAIYFER <1 1 1 BEERIBLY 33.56542|  130.46315
1-043 AT FHR <1 3 3| 1 | EBBLY |[PROBR 33.56513|  130.46379
1-044 TAAVFEAR <1 2 2 AL 33.56479|  130.46478
1-045 43V 5% <1 1 1 HEREIL 33.56412 130.4662
1-046 (A F L <1 1 1 ERRALY 33.56279|  130.46716
1-047 A3 F AR 1~25 3 3 BEERIBLY 33.56148|  130.46923
1-048 ATV FER <1 1 1 HEREIL 3356123  130.46954
1-049 43V F AR <1 1 1 HEERBL 33.56057|  130.47004
5-017 EEFoR 25~100 | 21~30 | 1 A |[AFREKE. K 33.56397|  130.46298
5-018  |7EEF 5% 100~ | 51~100 | 2 | 2 |sigs |[BREKE. kil 33.56394|  130.46324
5-019 ERSER 100~ 51~100 | 1 | 1 [@)ugks |BFEKEL KD 33.5639|  130.46344
5-020 EEF 4R 25~100 | 21~30 | 3 | 3 |k |GR. EKE 33.56384|  130.46404
5-021 EEFoR 25~100 11~20 | 1 A |BE. BKE 33.56384|  130.46467
5-022 FEEFER <1 1 11 g |EE.EFE 33.56359|  130.46248
5-023 ERFER 100~ 31~50 | 3 | 3 [mlugesE |ER. EKE 33.56346|  130.46402
5-024 EEFaR 25~100 3 1|1 g |EEEKE 33.56321|  130.46548
5-025 EEF % 1~25 11~20 | 1 | 1 sz AR, #RLE 33.56308|  130.46665
5-026 FEEFER <1 1 1 AgE [AF. EFE 33.56239|  130.46745
5-027  |fEERF4EH <1 51~100 | 1 A |(BR.EFE 33.56225|  130.46758
6-126 Hh5v+ 25~100 | 21~30 | 3 |3 g% |[BR.EFE 33.56272|  130.46719
12-032 |\ & A <1 1 1 AsE AR EFE 3356412  130.46239
12-033 |\ & ALY 1~25 5 3 A AR EFEE 33.56399|  130.46243
12-034 |n\eH 43> 100~ 51~100 | 1 | 1 | g |[BFEKEL Kil 33.5639|  130.46344
12-035  |/I\RE ALV 25~100 | 31~50 | 1 | 1 [s)igsE |B=. EKE 33.5639|  130.46451
12-036  |/\wH (a2 25~100 | 31~50 | 1 |1 |k |GR. EKE 33.56385 130.4648
12037 |1\e& 43> 25~100 | 21~30 | 2 | 2 s |GR.IEKE 33.56384|  130.46467
12-038  |N\wA (v 100~ 100< 3 A (AR .2 FE 33.56374|  130.46572
12-039  |[N\E4aY 25~100 | 31~50 | 1 g | B EKE 33.56374|  130.46523
12-040  |/\TH AT 25~100 | 51~100 | 3 | 1 |s)ighz |EE. EKE 33.56372|  130.46534
12-041  |n\=H 43 25~100 | 31~50 | 3 | 3 [)ig% |BFE.EFE 33.56369|  130.46588
12-042 |\ A (v 25~100 31~50 | 1 A | ER. 2 FE 33.56359 130.4619
12-043  |n\wH4av 25~100 | 21~30 | 1 AgE | BR.EFE 33.56355|  130.46612
12-044 |\ H A2 25~100 | 21~30 | 3 | 3 |sm)gh |BE. BKE 33.56353|  130.46589
12-045  |1n\wH4av 25~100 | 31~50 | 2 | 2 |s))g% |BF. EF L 33.56347|  130.46635
12-046 |\ H ALV 25~100 | 21~30 | 2 AgE | KR BKE 33.56346|  130.46402
12-047 |\TH A 1~25 11~20 | 1 |1 |@) g AR .E2FE 33.56319|  130.46673
12-048 |\ H ATV 1~25 1M~20 | 1 |1 g (B EFE 33.56309|  130.46691
12-049 |1\ H 43> <1 2 T s | EFE 33.56293|  130.46693
12-050 |/\TH AV 25~100 | 51~100 | 3 | 3 [ sz |G, #FRL 33.56291|  130.46686
12-051 NI 25~100 31~50 | 3 | 3 [)ges |[BFE.EF L 33.56272|  130.46719
12-052 |\ H 40y 100~ 100< | 3 |3 g% |BR.EFE 33.56255|  130.46733
12-053  |/\wH 13> 25~100 1 3 A% (BR.EFE 33.56239|  130.46745
12-054  |/\wH 43> <1 1 1 s |BF.ERLE 33.56228|  130.46754
12-055 |\ A (v 25~100 1 3 A AR EFE 33.56225|  130.46758
12-056  |/\TH A 25~100 31~50 | 1 A (AR .2 FE 33.562|  130.46776
12-057  |n\=e&4av 25~100 | 21~30 | 2 g |(BR EFE 33.56188|  130.46784
12-058  |/\wH4av 25~100 | 21~30 | 3 | 3 |s)g%E |BF. EF L 33.56187|  130.46776
12-059 |1 H 4 25~100 | 21~30 | 1 g |(BR EFE 33.56186]  130.46791
12-060 |/\TH A 25~100 11~20 | 3 | 2 | |[BR.E2F £ 33.56178|  130.46796
12-061  |/\eH4av 25~100 | 31~50 | 1 |1 |m)igsk B, EKERL 33.56148|  130.46797
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