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Behavior of reactive nitrogen oxides in Hokkaido
Izumi Noguchi, Takashi Yamaguchi

Abstract

The concentrations and dry depositions of reactive
nitrogen oxides (NO,, NO, HNO,, HONO, and NO; )
in the atmosphere were measured at three sites in
Hokkaido, northern Japan: Rishiri (a coastal remote
site) , Moshiri (a mountainous remote site) , and
Sapporo (an urban site) . To estimate the depositions,
measured nitrogen oxide concentrations were multiplied
with the calculated deposition velocities using the
inferential method.

The Moshiri and Sapporo sites showed high NO,
and NO concentrations, while the Rishiri site showed
high NO, and NO;

contribution of NO,; "~

concentrations. Therefore, the
to the deposition of all reactive
nitrogen oxides (NOy) was significant at Rishiri. HNO;
showed a large contribution to NOy deposition, although
its concentration was low at most of the sites. However,
the contribution of NO to NOy deposition was small,
despite its high concentration because the deposition
velocity of this oxide was lowest. Moreover, the HONO
concentration was higher than the HNO; concentration
at Sapporo. Despite its relatively small deposition at
other sites, HONO was the second largest contributor to
NOy deposition in Sapporo in winter.

The contributions of indirect emission resulting
from reactions with NO, and H,O are large concerning
HONO formation. The HONO/NO, ratio indicated
HONO formation increased in summer with
increasing temperature and water vapor. Therefore,
the concentration of HONO increased under high
temperature conditions during summer in Rishiri. In
addition, an abundance ratio of HNO; for NO; increases
according to temperature. Therefore, an increase in
temperature at a given site may alter the amount of
nitrogen deposition, because the HNO, concentration,
which increases at high deposition-velocity, is enhanced
by high temperatures. Thus, global warming may cause
changes in the composition of reactive nitrogen oxides,
particularly in low-temperature regions of northern

areas.
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Measurement of fog deposition by the throughfall
method and ion deposition amounts from fog and rain
at Lake Mashu.

Takashi Yamaguchi, Izumi Noguchi.

Abstract

We evaluated the concentration in fogwater and
deposition amounts of air pollutants from June to
September in 2013 at Lake Mashu, in eastern Hokkaido,
northern Japan. Concentrations of major ions derived
from air pollutants were higher in fog water than in
rainwater. The concentration of ammonium ion (NH,") in
fog water was 126.7 neq L', which was 8.5 times larger
than the concentration in rainwater. The deposition
amount of rain water was 462mm, while the deposition
amount of fogwater, measured by the throughfall
method, was 122mm, or 26 % of rainwater deposition.
Nitrogen deposition (NH,” + NO, ) by fog was estimated
at 21.7 meq m ? (NH,":17.5 meq m % NO; 4.2 meq m %)
and was double of that of rain, which was 11.5 meq m*
(NH,"70 meq m % NO; :45 meq m ?) .

The results indicate that the nitrogen deposition by
fog deposition could be a main nitrogen source for trees

in mountainous areas.
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Classification of major river basins in Hokkaido
based on ecosystem services

Toshikazu Kizuka, Seiki Igarashi, Hidetoshi Mikami,
Satoru Ono, Yoko Nishikawa, Takashi Shimamura,
Katsumi Tamada, Yasushi Ishikawa, Naoyuki Higaki,
Kaoru Marutani, Masato Osawa, Masazo Takami,

Satoshi Ozawa, Yusuke Morino

Abstract

Major river basins in Hokkaido, northern Japan, were
classified using indicators of ecosystem services, aiming
to achieve appropriate basin management according to
their natural biophysical characteristics and industrial
structures. We calculated 14 indicators of ecosystem
services, including provisioning, regulating, habitat, and
cultural and amenity services based on the national
standard area mesh (a tertiary mesh, approximately
1 km?® . Hierarchical cluster analysis was adopted to
classify small watersheds throughout Hokkaido into eight
groups, based on the indicator values. The relationships
in ecosystem services between upper and lower river
basins were examined, focusing on the effects of pollutant
loads derived from upper river basins on lower-basin
ecosystems. Some types of river basins have potential
issues of pollutant loads, the impact of livestock, and dry-
field farming (upper) on fishery environment in lakes

(lower) , as well as the impact of livestock farming

(upper) on wetlands ecosystems (lower) . Further,
we identified some river basins corresponding to the
respective types. Our classification results can be used
to determine high-priority basins for conservation and
development of appropriate conservation programs for

river basins, according to their industrial structures.
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The characteristics of the composition of PM,; in

Hokkaido, northern Japan

Masayuki Akiyama, Hideyuki Otsuka,
Tomoko Akutagawa

Abstract

Samples of fine particulate matter (PM,;) were
collected at six sites in urban and remote areas in
Hokkaido, northern Japan. The behavior of PM,;
and water-soluble components, carbon components
contained in the PM,; were investigated for each site.
Characteristics of the composition of PM,; are discussed.
The average PM,; concentrations for FY2007-2014 were
7.1 - 124 pg/m® in urban areas, and 5.0 and 6.5 pg/m?
in two remote sites. In all sites, the decreasing trend of
PM,; concentration, a long-term change, was recognized.
As seasonal trends, PM,; concentrations were higher in
spring at remote sites, whereas the PM,; concentrations
were higher in spring and winter at urban sites.

The major component contained in PM,; was SO .
Its proportion in PM,s was high, especially at remote
sites. Though the SO,>” concentration was higher in
spring, its proportion in PM,; showed a higher tendency
in the summer because the production of secondary
particles becomes active. The content of EC, OC, and
NO,;™ in urban sites is higher than in remote sites. NO;~
showed a seasonal variation, a significantly higher
concentration in winter. Estimates for the impact of the
regional sources in winter at urban sites indicate high
contribution rates of more than 60% in Muroran and

Asahikawa.



BB v ¥ -t 5% 2015

*012FFEIEDT—2(HF) [F6~IARFDI-HBEBEEL. FHIZFEFZL.

54

7231 MBI OPM, B O K5 D4Rt (1)
PMy 5 S0, NO;~ cr NH," Na K
e | EE (ug/m®) (ug/m®) (ug/m®) (ug/m*) (ug/m®) (ug/m®) (ug/m®)
ESSE-UN BX| ¥ | &N &X| Y & &X| Y | s &X| T | & N IR RE-ZN &X| T | & =R
2009 | 90 | 57 ~ 121| 24 | 14 ~ 38| 037 {001 ~ 10| 005 <001 ~ 0.17| 098 | 035 ~ 16| 0.14 { 007 ~ 021| 006 | 004 ~ 010
2010 | 99 | 80 ~ 137| 25 | 16 ~ 36| 043 {001 ~ 17| 005 {<001 ~ 0.15| 094 { 055 ~ 16| 010 | 002 ~ 020| 010 | 006 ~ 0.18
| 200 94 | 64 ~ 120| 25 | 15 ~ 42| 035 {<001 ~ 11 | 005 {<001 ~ 020| 095 {060 ~ 15| 012 { 007 ~ 021 007 | 002 ~ 014
2012 | 85 | 49 ~ 110| 23 | 13 ~ 29| 045 {001 ~ 13 | 007 {<001 ~ 019| 089 | 038 ~ 13| 010 { 002 ~ 021| 010 | 007 ~ 0.16
2013 | 78 | 48 ~ 124 23 | 15 ~ 37| 042 {001 ~ 14| 006 {<001 ~ 023| 091 {048 ~ 15| 012 { 005 ~ 019| 008 | 004 ~ 0.13
Ave. 89 24 0.40 006 093 0.11 0.08
2009 | 126 | 76 ~ 211 28 | 16 ~ 47| 084 | 003 ~ 31| 009 <001 ~ 035| 12 | 059 ~ 23| 011 | 003 ~ 022| 0.12 | 007 ~ 025
2010 | 116 | 75 ~ 169 26 | 17 ~ 36| 077 {002 ~ 26 | 008 {<001 ~ 023| 11 | 053 ~ 20| 009 {002 ~ 015| 0.12 | 007 ~ 021
| 2011 | 116166 ~ 231 25 | 16 ~ 39| 089 | 002 ~ 37| 009 |<001 ~ 034/ 11 {054 ~ 25| 009 {004 ~ 017 013 | 007 ~ 028
2012 | 105 | 58 ~ 241| 21 | 13 ~ 32| 090 {001 ~ 43 | 008 {<001 ~ 038| 096 { 043 ~ 22| 006 | 000 ~ 013| 012 | 006 ~ 027
2013 | 102 | 55 ~ 165] 23 | 12 ~ 34| 090 | 001 ~ 26 | 008 {<001 ~ 029| 10 {042 ~ 19| 011 {003 ~ 024| 011 [ 004 ~ 021
Ave. | 113 25 0.86 0.09 11 0.09 0.12
2009 | 140 | 83 ~ 207 31 | 18 ~ 45| 036 {002 ~ 070 0.15 | <001 ~ 040| 099 | 044 ~ 16| 027 | 016 ~ 039| 012 | 008 ~ 0.19
2010 | 151 {110 ~ 231| 38 | 24 ~ 52| 043 {006 ~ 095| 022 | 001 ~ 077| 12 {048 ~ 17| 027 | 011 ~ 053] 0.15 | 009 ~ 022
sg| 2001 | 141172 ~ 193] 37 | 22 ~ 65| 044 1002 ~ 12| 024 | 001 ~ 069| 11 {047 ~ 20| 025 019 ~ 034/ 013 | 007 ~ 019
2012 | 128 | 72 ~ 187| 36 | 20 ~ 46 | 040 {003 ~ 10 | 020 {<001 ~ 057| 11 {032 ~ 16| 022 {009 ~ 033| 0.13 [ 006 ~ 021
2013 | 126 | 75 ~ 219| 35 | 23 ~ 52 | 042 {001 ~ 16 | 019 {<001 ~ 054| 11 {058 ~ 18| 023 {013 ~ 033| 0.12 | 005 ~ 023
Ave. | 137 35 041 0.20 1.1 0.25 0.13
2009 | 86 | 53 ~ 124 25 | 1.8 ~ 30| 039 {001 ~ 099 0.10 <001 ~ 039 090 | 055 ~ 12| 019 {007 ~ 032| 008 | 004 ~ 0.12
2010 | 90 | 48 ~ 124| 25 | 15 ~ 32| 037 {002 ~ 099| 008 {<001 ~ 028| 092 {050 ~ 14| 018 { 007 ~ 039| 007 | 004 ~ 0.12
aigs| 211 83 | 50 ~ 105 24 | 17 ~ 37| 037 {001 ~ 097| 008 {<001 ~ 027| 089 {045 ~ 13| 018 { 011 ~ 032| 008 | 004 ~ 013
2012 | 73 | 49 ~ 101| 21 | 14 ~ 30| 037 {001 ~ 097| 0.10 {<001 ~ 049| 079 { 046 ~ 13| 019 | 006 ~ 046| 0.10 | 005 ~ 031
2013 | 66 | 43 ~ 92| 21 | 13 ~ 29| 027 {001 ~ 094| 005 {<001 ~ 0.14| 075 {035 ~ 10| 020 | 008 ~ 043| 006 | 003 ~ 0.11
Ave. 7.9 23 0.36 0.08 0.85 0.19 0.08
2009 | 72 {50 ~ 115] 25 | 16 ~ 38| 005 [ 001 ~ 0.13| 002 <001 ~ 008 070 | 041 ~ 11| 024 {015 ~ 035| 009 | 005 ~ 0.14
2010 | 71 | 44 ~ 102| 24 | 14 ~ 35| 010 {002 ~ 031| 004 {<001 ~ 0.10| 073 {033 ~ 13| 025 | 007 ~ 037| 0.11 | 004 ~ 0.19
s 201 65 | 39 ~ 94| 22 | 13 ~ 42| 012 {002 ~ 038| 005 {<001 ~ 0.14| 067 | 034 ~ 14| 025 {010 ~ 050| 0.10 | 005 ~ 0.19
2012% | 66 | 39 ~ 93| 20 | 10 ~ 27| 006 | 001 ~ 018| 001 |<001 ~ 007| 053 | 018 ~ 083 024 | 013 ~ 040| 008 | 006 ~ 011
2013 | 60 | 37 ~ 104 21 | 12 ~ 33| 010 {<001 ~ 058| 003 {<001 ~ 0.10| 069 {032 ~ 12| 020 { 006 ~ 037| 007 | 003 ~ 0.14
Ave. 6.7 23 0.09 0.04 0.70 0.23 0.09
2009 | 62 | 43 ~ 100]| 21 | 15 ~ 28] 006 | 001 ~ 0.11| 004 {<001 ~ 0.15| 052 | 019 ~ 081] 035 | 022 ~ 053] 005 | 002 ~ 009
2010 | 58 {35 ~ 85| 20 | 091 ~ 31| 009 | 001 ~ 026| 0.10 {<001 ~ 058| 050 { 009 ~ 096| 036 { 019 ~ 070| 005 | 002 ~ 008
x| 200 54 | 31 ~ 88| 19 {097 ~ 31| 010 {001 ~ 023| 006 {<001 ~ 020 046 | 024 ~ 080| 037 {019 ~ 067 004 | 001 ~ 0.10
’ 2012 | 47 {33 ~ 82| 17 | 11 ~ 26| 009 {<001 ~ 025| 0.13 {<001 ~ 038| 035 { 012 ~ 062| 038 | 012 ~ 067| 005 | 002 ~ 008
2013 | 49 {32 ~ 75| 17 097 ~ 25| 009 {001 ~ 026| 010 {<001 ~ 036| 037 | 016 ~ 072| 034 | 014 ~ 076| 0.05 | 002 ~ 0.09
Ave. 5.4 1.9 0.08 0.09 0.44 0.36 0.05
*012EETIZEDT—2(FHF) F6~9ARADI=-HSEELL, FHITEEFLL,
32 MR B OPM, M B3 DFEF I E (2)
PM,s Mg2+ Ca2+ TC EC oC
| EE (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®) (ug/m®)
| F BK| T | Fb K| Fy | Fh BK| Ty | F K| Ty | Fb BK| Ty | & &K
2009 | 90 | 57 ~ 121 002 {001 ~ 003| 006 | 002 ~ 017| 19 | 12 ~ 25| 093 {073 ~ 12| 10 [ 045 ~ 17
2010 | 99 | 80 ~ 137] 002 | 001 ~ 003| 007 {002 ~ 022 22 | 15 ~ 34| 11 {070 ~ 18| 11 |[062 ~ 20
| 200 94 | 64 ~ 120 001 {<001 ~ 003| 003 | 001 ~ 006 22 | 15 ~ 37| 098 {059 ~ 14| 13 {090 ~ 23
2012 | 85 | 49 ~ 110] 002 | 001 ~ 003| 004 {001 ~ 009f 17 | 10 ~ 25| 072 {051 ~ 12| 095 | 054 ~ 13
2013 | 78 | 48 ~ 124] 001 {001 ~ 003] 002 | 001 ~ 005] 1.7 | 10 ~ 26 | 070 | 042 ~ 10| 097 | 062 ~ 17
Ave. 8.9 0.02 0.04 1.9 0.89 11
2009 | 126 | 76 ~ 21.1] 002 {001 ~ 003] 009 [ 003 ~ 016] 32 | 20 ~ 50| 16 | 11 ~ 24| 17 {08 ~ 26
2010 | 116 | 75 ~ 169 002 | 001 ~ 003| 008 | 004 ~ 016 29 | 1.7 ~ 41| 13 {08 ~ 19| 16 {083 ~ 24
| 2011 | 116 |66 ~ 231] 002 | 001 ~ 003| 010 | 005 ~ 018 32 |17 ~ 66| 14 {063 ~ 29| 17 {098 ~ 37
2012 | 105 | 58 ~ 241 001 | 001 ~ 003| 006 | 002 ~ 020 27 | 17 ~ 64| 11 [064 ~ 17| 1.7 {094 ~ 46
2013 | 102 | 55 ~ 165] 001 |<001 ~ 002| 004 [<001 ~ 012| 25 | 12 ~ 44| 095 [ 051 ~ 16 | 15 {071 ~ 28
Ave. | 113 0.1 007 29 13 1.6
2009 | 140 | 83 ~ 207] 005 | 003 ~ 006] 025 | 007 ~ 040 31 | 13 ~ 51| 16 | 074 ~ 24| 15 | 052 ~ 26
2010 | 151 | 110 ~ 23.1] 005 | 002 ~ 008| 030 {016 ~ 069 32 | 17 ~ 47| 16 | 11 ~ 24| 16 | 063 ~ 25
s 2011 | 141 72 ~ 193] 005 1004 ~ 007]| 031 | 013 ~ 082f 28 | 15 ~ 41| 15 | 085 ~ 20| 13 | 061 ~ 25
= 2012 | 128 | 72 ~ 187] 004 | 002 ~ 006| 027 {008 ~ 066 23 | 12 ~ 36| 11 {053 ~ 16| 13 | 067 ~ 20
2013 | 126 | 75 ~ 219] 004 { 001 ~ 007| 022 {003 ~ 048] 23 {092 ~ 37| 11 046 ~ 16| 12 |047 ~ 22
Ave. | 137 0.05 027 28 14 14
2009 | 86 | 53 ~ 124] 003 | 001 ~ 005| 003 | 001 ~ 005| 18 | 090 ~ 25| 075 | 043 ~ 11| 10 | 046 ~ 15
2010 | 90 | 48 ~ 124| 003 | 001 ~ 007| 004 | 001 ~ 014 18 | 10 ~ 26| 071 {042 ~ 11| 11 {054 ~ 16
gigs| 2011 83 | 50 ~ 105 003 {001 ~ 005| 003 | 001 ~ 005 18 [ 11 ~ 29| 072 {041 ~ 11| 11 |[066 ~ 19
2012 | 73 | 49 ~ 10.1| 003 | 001 ~ 006| 004 [ 002 ~ 008 14 {083 ~ 25| 057 {032 ~ 10| 088 {044 ~ 15
2013 | 66 | 43 ~ 92| 001 {<001 ~ 006| 001 {<001 ~ 006| 14 |068 ~ 23| 053 {028 ~ 080 087 {039 ~ 15
Ave. 7.9 0.03 003 1.6 0.66 0.99
2009 | 72 | 50 ~ 115 003 | 002 ~ 005| 003 | 002 ~ 006 10 {036 ~ 20| 034 [ 019 ~ 054| 077 | 038 ~ 15
2010 | 71 | 44 ~ 102| 004 | 001 ~ 007| 003 {002 ~ 006 12 {070 ~ 15| 035 | 020 ~ 048| 080 | 044 ~ 1.1
| 201 65 | 39 ~ 94| 003 | 002 ~ 007| 002 | 001 ~ 006( 12 [078 ~ 24 | 032 | 021 ~ 048] 087 | 056 ~ 20
2012« | 66 | 39 ~ 93| 003 | 002 ~ 005| 003 | 002 ~ 004| 12 {084 ~ 16| 031 | 020 ~ 044| 092 | 064 ~ 13
2013 | 60 | 37 ~ 10.1] 001 {<0.01 ~ 004| 001 [<001 ~ 004 097 {049 ~ 18 | 026 | 014 ~ 047| 072 | 035 ~ 13
Ave. 6.7 0.03 002 11 0.32 0.79
2009 | 62 | 43 ~ 100] 004 | 002 ~ 007] 002 | 001 ~ 005[ 083 [ 038 ~ 14 | 024 | 009 ~ 036| 059 | 029 ~ 1.
2010 | 58 | 35 ~ 85| 004 {002 ~ 008| 002 {001 ~ 003| 074 { 035 ~ 12 | 021 {010 ~ 034| 053 | 026 ~ 091
| 200 54 | 31 ~ 88| 004 | 001 ~ 008| 001 {<001 ~ 004 073 {041 ~ 15| 020 | 009 ~ 031| 053 {032 ~ 12
’ 2012 | 47 | 33 ~ 82| 005 {002 ~ 0.10| 002 {001 ~ 004]| 058 | 040 ~ 088 | 015 {008 ~ 024| 042 {029 ~ 066
2013 | 49 | 32 ~ 75| 004 {002 ~ 011] 001 | 001 ~ 005] 061 {025 ~ 12 | 014 | 006 ~ 030| 047 | 0.19 ~ 097
Ave. 5.4 004 0.02 0.70 0.19 051




JLHEE 2 B B PM,s DAL DI IZ DWW T

F4-1 R, FEETR OPM,s K O EE (2009 ~ 20134EEE) (1)

PM,s SO, NO, ¢ NHS nNa' K* Mgt ca®*  TC EC oc

th ES0] .

pg/m
2009 10.9 25 033 003 096 018 005 003 008 22 09 14
2010 95 2.4 040 004 089 012 007 003 007 1.6 072 090
& | 2011 10.7 3.0 048 006 1.1 017 006 001 003 2.1 0.79 13
2012 9.4 2.6 048 007 097 016 010 002 006 1.7 0.64 10
2013 9.4 2.6 056 003 1.0 014 010 002 004 1.7 0.60 1.1
Fiy 100 2.6 045  0.04 1.0 015 008 002 006 1.8 072 1.1
2009 8.1 29 002 <001 11 009 006 001 003 1.4 073 064
2010 10.2 32 004 001 11 004 010 002 005 2.1 11 10
g | 2011 9.8 3.4 001 <001 1.2 007 005 001 002 1.8 0.80 10
2012 8.6 27 002 <001 095 004 009 002 004 1.6 063 096
2013 8.0 2.9 002 <001 1.0 007 006 002 001 1.2 055 069
iR Fiy 9.0 3.0 002 <001 1.1 006 007 001 003 1.6 076 087
2009 6.6 15 003 002 043 013 005 001  0.10 19 1.0 0.89
2010 95 2.1 016 002 066 009 010 002  0.10 27 12 15
g | 2011 8.6 18 013 002 062 011 009 002 004 27 12 16
2012 59 16 014 001 052 010 007 001 003 16 072 086
2013 6.4 1.8 012 002 059 011 007 001 001 1.8 0.70 1.1
E1 7.4 1.8 012 002 056 011 008 001 006 22 097 1.2
2009 95 2.4 097 0.3 12 014 007 001 003 22 1.1 11
2010 10.4 2.4 11 0.13 1.1 015 011 002 004 25 1.4 11
& | 2011 8.2 16 096 016 083 014 008 002 002 23 12 1.1
= 2012 100 22 1.2 0.18 11 011 013 001 002 18 088 095
2013 7.4 2.0 096 020 098 015 007 _ 001 00l 20 095 1.0
Fiy 9.1 2.1 1.0 0.16 1.1 014 009 001 002 22 1.1 1.0
2009 13.4 29 056 005 1.1 019 010 003 012 3.1 13 19
2010 1.7 29 054 004 11 012 011 003 013 2.4 0.99 14
% | 201 109 24 056 003 093 011 010 002 0.1 23 0.88 14
2012 106 2.2 045 003 082 009 009 002 0.0 22 0.86 14
2013 11.2 25 076 004 1.0 012 012 001 007 2.1 0.77 1.4
Ty 11.6 26 057 004 099 013 010 002 0.0 24 095 15
2009 8.8 24 004 <001 088 006 008 001 006 2.2 12 10
2010 9.3 27 003 <001 094 003 009 001 005 24 1.2 12
g | 2011 8.3 27 003 <001 093 005 010 001 006 20 0.90 1.1
2012 6.9 2.0 002 <001 072 001 008 001 003 1.9 0.79 1.1
2013 6.6 2.0 002 <001 070 004 005 <001 _ <001 1.5 063 0.9
A F1 8.0 2.3 003 <001 083 004 008 001 005 20 0.95 1.1
2009 107 2.1 038 005 083 009 011 002 008 3.1 16 15
2010 10.4 19 037 006 073 008 011 001 007 35 16 19
g | 2011 10.4 19 041 005 074 009 013 001 0.0 36 17 20
2012 6.3 13 024 003 051 005 007 001 004 2.1 0.99 1.1
2013 8.0 1.7 035 004 069 011 009 _ 001 _ 002 25 097 1.5
Fi 9.2 1.8 035 004 070 008 010 001 006 3.0 1.4 1.6
2009 17.7 36 24 0.28 19 012 019 002 009 44 22 22
2010 15.0 3.0 2.1 0.22 1.7 012 016 002 008 3.4 16 18
= | 2011 17.0 3.0 26 0.28 18 012 019 002 012 47 22 25
= 2012 18.4 30 29 0.28 18 010 022 001 008 47 16 3.1
2013 14.8 29 25 0.24 1.7 017 018 001 005 338 1.4 24
Fiy 16.6 31 25 0.26 18 013 019 002 008 42 18 24
2009 17.9 4.1 052 019 1.4 036 013 006 031 42 2.1 2.1
2010 17.4 40 072 025 13 033 015 007 042 3.1 16 15
& | 2011 16.7 4.2 073 023 1.4 031 014 006 026 3.1 16 15
2012 15.8 41 070 026 13 032 014 006 029 27 13 14
2013 15.9 40 082 026 1.3 029 015 005 029 26 1.2 1.4
F1 16.7 4.1 070 024 1.3 032 014 006 032 3.1 15 1.6
2009 9.3 32 006 002 10 023 008 004 010 13 077 06
2010 118 5.0 007 001 16 014 014 003 016 20 12 08
g | 201 118 47 005 001 13 024 012 005 016 1.8 1.0 0.7
2012 102 41 005  <0.01 1.3 014 011 003 0.0 15 0.64 08
2013 9.6 39 003 001 1.2 016 007 002 008 1.3 0.65 0.6
= Fiy 105 4.2 005 001 1.3 018 010 003 0.2 1.6 0.86 07
2009 13.1 25 032 006 064 027 014 005 029 30 16 14
2010 14.0 238 029 009 073 024 015 005 033 3.6 17 20
g | 2011 12.0 26 029 007 059 022 013 005 029 3.1 1.4 1.7
2012 9.0 22 012 004 046 022 009 004 020 20 0.90 1.1
2013 10.1 26 015 004 063 024 011 ___ 004 018 23 0.94 1.3
Fiy 11.6 25 023 006 061 024 012 004 026 28 1.3 15
2009 158 26 053 035 095 022 014 004 029 40 2.1 19
2010 17.3 36 065 055 1.3 038 018 006 029 40 20 20
= | 2011 15.8 32 067 063 090 025 014 006 054 33 19 1.4
= 2012 16.3 40 074 049 13 023 018 005 050 32 1.4 18
2013 14.9 35 069 045 1.2 025 016 005 033 3.1 1.4 1.6
E 16.0 34 066 049 1.1 026 016 005 039 35 18 17
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F4-2 MR, FEEIR OPM,s K OHSREE (2009 ~ 20134EEE) (2)

- =4 PM,; SO,2 NO, cr NH,* Na* : K* MgZt  ca? TC EC ocC
pg/m
2009 10.3 2.9 0.37 0.09 0.98 0.29 0.09 0.05 0.04 1.9 0.68 12
2010 9.8 2.7 0.41 0.04 0.89 0.25 0.08 0.05 0.07 1.5 0.53 1.0
= 2011 9.5 2.9 0.41 0.08 1.0 0.28 0.09 0.04 0.04 1.7 0.54 1.1
2012 85 25 0.43 0.11 0.87 0.29 0.08 0.04 0.05 1.3 0.47 0.87
2013 7.6 2.3 0.34 0.07 0.83 0.27 0.07 0.02 0.02 1.2 0.41 0.78
Ty 9.1 2.7 0.39 0.08 0.92 0.27 0.08 0.04 0.05 1.5 0.53 0.98
2009 6.0 2.1 0.02 <0.01 0.71 0.11 0.05 0.02 0.01 0.95 0.44 0.51
2010 78 2.6 0.03 <0.01 0.93 0.11 0.05 0.02 0.01 1.1 0.50 0.64
5 2011 6.8 25 0.03 <0.01 0.87 0.12 0.06 0.02 0.02 1.1 0.46 0.68
2012 56 1.9 0.03 <0.01 0.67 0.07 0.06 0.01 0.03 0.96 0.38 0.58
2013 5.7 24 0.01 <0.01 0.83 0.12 0.05 0.01 <0.01 0.81 0.33 0.47
2lEs FEy 6.4 2.3 0.02 <0.01 0.80 0.11 0.05 0.01 0.02 1.0 0.42 0.58
2009 8.0 22 0.28 0.03 0.77 0.16 0.07 0.03 0.03 1.9 0.83 1.0
2010 7.9 19 0.29 0.05 0.69 0.15 0.07 0.02 0.03 2.1 0.87 1.2
o 2011 8.1 20 0.26 0.05 0.66 0.19 0.09 0.03 0.03 2.3 0.86 1.4
2012 53 1.7 0.12 0.03 0.47 0.22 0.06 0.03 0.03 1.2 0.52 0.70
2013 6.1 1.7 0.10 0.02 0.52 0.22 0.06 0.01 0.01 16 0.61 1.0
i 7.1 1.9 0.21 0.04 0.62 0.19 0.07 0.02 0.03 18 0.74 1.1
2009 9.9 2.6 0.89 0.28 1.2 0.19 0.1 0.03 0.03 2.4 1.0 13
2010 10.4 2.7 0.76 0.23 1.1 0.20 0.10 0.03 0.04 2.4 0.95 14
= 2011 8.7 22 0.80 0.21 1.0 0.14 0.10 0.02 0.03 2.3 1.0 1.3
= 2012 9.6 25 0.93 0.27 1.1 0.19 0.18 0.02 0.05 2.3 0.90 14
2013 7.1 1.9 0.62 0.11 0.83 0.19 0.08 0.01 0.01 2.0 0.77 1.2
15 9.2 24 0.80 022 1.1 0.18 0.11 0.02 0.03 2.3 093 1.3
2009 9.9 3.0 0.06 0.04 0.84 0.32 0.10 0.04 0.04 1.4 0.40 0.99
2010 10.2 2.6 0.31 0.08 0.81 0.30 0.12 0.06 0.06 1.5 0.40 1.1
= 2011 8.2 2.8 0.23 0.07 0.82 0.34 0.11 0.05 0.04 1.3 0.32 0.93
2012 8.7 2.6 0.10 0.03 0.77 0.26 0.09 0.04 0.04 1.3 0.31 1.0
2013 8.5 2.7 0.23 0.02 0.94 0.22 0.10 0.02 0.02 1.2 0.32 0.92
FEiy 9.1 2.7 0.18 0.05 0.83 0.29 0.10 0.04 0.04 1.3 0.35 0.99
2009 6.5 2.7 0.01 <0.01 0.79 0.16 0.07 0.02 0.02 0.67 0.21 0.46
2010 7.0 3.0 0.02 0.01 1.0 0.13 0.08 0.02 0.02 0.91 0.32 0.59
2011 6.7 3.0 0.02 0.01 1.0 0.13 0.09 0.02 0.02 0.92 0.27 0.65
X 2012
2013 55 24 <0.01 <0.01 0.81 0.09 0.04 0.01 0.01 0.58 0.17 0.40
TE iy 6.4 2.8 0.02 0.01 0.91 0.13 0.07 0.02 0.02 0.77 0.24 0.53
2009 6.0 1.9 0.03 0.01 0.52 0.21 0.08 0.03 0.02 1.1 0.31 0.76
2010 6.3 20 0.09 0.06 0.55 0.29 0.12 0.04 0.03 1.2 0.33 0.86
o 2011 6.0 1.5 0.07 0.04 0.43 0.27 0.12 0.03 0.02 1.6 0.37 1.2
2012 4.0 1.2 0.04 <0.01 0.25 0.23 0.06 0.03 0.02 1.2 0.32 0.89
2013 47 1.6 0.04 0.02 0.45 0.22 0.07 0.01 0.01 0.95 0.23 0.72
Ty 54 1.6 0.05 0.03 0.44 0.25 0.09 0.03 0.02 1.2 0.31 0.89
2009 6.5 23 0.08 0.04 0.63 0.27 0.09 0.03 0.03 1.0 0.45 0.88
2010 6.8 2.1 0.13 0.05 0.58 0.30 0.12 0.05 0.04 1.3 0.39 0.87
= 2011 50 16 0.15 0.06 0.43 0.27 0.07 0.03 0.01 1.0 0.33 0.70
= 2012 6.2 2.0 0.04 0.01 0.47 0.23 0.08 0.03 0.03 1.2 0.31 0.86
2013 54 1.8 0.13 0.06 0.55 0.25 0.08 0.01 0.01 1.1 0.31 0.81
S 6.0 19 0.11 0.04 0.53 0.26 0.09 0.03 0.02 11 0.36 0.82
2009 8.4 2.4 0.06 0.05 0.59 0.45 0.06 0.06 0.04 1.1 0.29 0.82
2010 7.0 2.7 0.16 0.08 0.61 0.51 0.06 0.06 0.03 0.71 0.22 0.49
= 2011 78 2.7 0.16 0.14 0.56 0.57 0.06 0.07 0.03 0.85 0.25 0.60
2012 6.4 2.2 0.16 0.25 0.46 0.55 0.06 0.08 0.03 0.71 0.19 0.51
2013 6.1 2.0 0.15 0.19 0.44 0.48 0.06 0.06 0.03 0.67 0.17 0.50
Ty 7.1 24 0.14 0.14 0.53 0.51 0.06 0.07 0.03 0.81 0.23 0.58
2009 5.3 21 0.01 <0.01 0.57 0.27 0.02 0.03 0.02 0.50 0.11 0.39
2010 53 22 0.01 <0.01 0.67 0.22 0.03 0.03 0.01 0.56 0.17 0.39
5 2011 5.0 22 0.01 <0.01 0.58 0.28 0.02 0.03 0.01 0.51 0.13 0.38
2012 4.1 1.7 0.01 <0.01 0.34 0.21 0.04 0.03 0.02 0.44 0.09 0.33
2013 45 2.1 0.01 <0.01 0.50 0.16 0.05 0.02 0.01 0.40 0.08 0.31
=n Fiy 4.8 2.1 0.01 <0.01 0.53 0.23 0.03 0.03 0.01 0.48 0.12 0.36
2009 5.7 1.9 0.07 0.08 0.37 0.42 0.06 0.05 0.02 0.79 0.22 0.57
2010 42 1.1 0.05 0.04 0.21 0.28 0.05 0.02 0.01 0.89 0.21 0.68
e 2011 54 1.6 0.10 0.07 0.38 0.40 0.06 0.03 0.01 0.99 0.23 0.76
2012 3.8 1.4 0.06 0.18 0.22 0.45 0.05 0.06 0.02 0.50 0.12 0.36
2013 4.6 1.5 0.08 0.10 0.24 0.42 0.06 0.05 0.02 0.79 0.15 0.64
Fiy 48 1.5 0.07 0.10 0.28 0.39 0.06 0.04 0.02 0.79 0.18 0.60
2009 5.3 1.9 0.10 0.04 0.55 0.25 0.05 0.03 0.01 0.92 0.33 0.59
2010 6.2 1.7 0.13 0.24 0.42 0.39 0.05 0.03 0.01 0.84 0.25 0.59
& 2011 35 1.1 0.12 0.05 0.32 0.22 0.03 0.02 0.01 0.59 0.19 0.39
= 2012 45 1.6 0.12 0.09 0.39 0.33 0.06 0.04 0.02 0.65 0.19 0.46
2013 43 1.3 0.10 0.12 0.30 0.30 0.04 0.02 0.01 0.59 0.16 0.42
15 48 15 0.12 0.11 0.40 0.30 0.05 0.03 0.01 0.72 0.22 0.49
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

AEEE
X2 4 HTIS BT 5200047 520144 £ TOC REED4E
LBy
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HZ ML, SEFEOH LADE L TWAT A7 7V Ty
MABILAEST B L 7 Ty 2 AL, EI 60T EH
DRWAKOFECTTRA LML) EIREIC R 5 2 &
VSR TWw B, Al b 20014F %2 20024 12 Z D EFI AT A S
N2Bo I ERIZB VT, 2005452 5 20094F 12 A2 T
BEOCK' BB ENTWAEY, #Hikr Ty 7EnssE
DB H LN SN D, F20 SIITHIE. 1mg/L
ETRABEOMIAL L o TETRBY) AbYCREE
BLEIIEREELTHIIEAL R EoTETVS, il
JIF S & R 013 )1 A% T2 432000 ~ 200245 1
(2D BTz 2 & S MRS D PLIE R FHAL A D S 7z
Z & CEROKHL R ASFRE ST ORI & 5 A fRORh R % %
72D D Do 5l & Hw & OFAD S H N b | ZHE AT
XNTz 7 0 APEEOME % T 2 8] L Tk sk
L CREilEE COr A XN T w5 2 EAH S k5 720

ARATIE, WS RO SR TdH o 72 AR,
Ho K D Cr¥* DZEB O W TS B OB AHER X h
TVRWIEDLHENLENS, $7-. 2014EICIEZFN
FCRENGREE L STV A & 5 EE O CrS A%
WT 2R E 72V, BEMNLHLLE T2 TolE
CHAEEZ LA L S0 ToT X o KEERPZE T
%o

i
REE DORERET — & 13, ACHEE 22 AR R PR A BRBE
IERBAGR T FLOTVE L DEAML TNz EE

fEfrz it T L7z Z R4 5 TREZ W& E LR
e AT AR A R, M IR AR R AT I3 RE L TR L
EFEd.

#1 200047 520144 F TOC™WEEE (WAL : mg/L)

B ARl FRIEE3I] #ll wE
fFF’ i RIS T | AEE | ST | I | s
4H26H - 0.03 244 - <0.01
2000 828 H - 0.02 2.53 - <0.01
10H3H <0.01 - - -
4H19H - 0.02 241 3.40 0.03
2001 8H6H <0.01
10H3H - 0.02 0.94 0.04 <0.01
5H24H - 0.03 0.34 0.48 0.01
2002 9H 18 H - 0.07 0.61 0.32 <0.01
9H26H <0.01
416 H - 0.02 0.74 2.04 <0.01
6H17H <0.01 - - - -
2003 8H25H <0.01 <0.01 - - <0.01
9H26H - 0.02 0.05 0.48 <0.01
2005 4H26H <0.01 <0.01 1.35 2.05 <0.01
1MH4H <0.01 <0.01 3.10 5.70 <0.01
2006 4H27TH <0.02 <0.02 0.90 1.30 <0.02
8 H28H <0.02 <0.02 0.15 14.00 <0.02
2007 4H16H <0.02 <0.02 0.76 1.50 <0.02
8 20H <0.02 <0.02 0.17 14.00 <0.02
2008 4H22H <0.02 <0.02 0.84 4.70 <0.02
8 H26H <0.02 <0.02 0.54 9.10 <0.02
4H20H <0.02 <0.02 0.44 8.30 <0.02
2009 10H 22 H <0.02 <0.02 0.70 2.20 <0.02
2010 4H12H <0.02 <0.02 0.42 1.10 <0.02
10H19H <0.02 <0.02 0.48 1.70 <0.02
o1l 4H19H <0.02 <0.02 0.47 1.50 <0.02
10413 H <0.02 <0.02 0.48 1.30 <0.02
2012 | 12H12H <0.02 <0.02 1.00 2.70 <0.02
2013 6H13H <0.02 <0.02 0.72 1.00 <0.02
9H17TH <0.02 <0.02 0.97 17.80 <0.02
o1 6H5H <0.02 <0.02 0.31 0.23 <0.02
8H21H <0.02 <0.02 0.75 0.98 <0.02
SE

1) AdbifEE SR ILHT I B0 2 7 1 203% Y 50 A il 5
(20004F) i EBREER A 7E L > & — .

2) s, FEkE. HAUE (2004) 530 HR O K3t
RIZRBEFIC BT B8l 7 1 2o KRB Rl K
BRI RS, Vol27, 423-429.

3) A% (2005) ShiEA S L7278l 7 v 23 o8
PRERATRE R, B ITEL 32, 82-84.

4) A (2015) FHEEEDNAG 7 0 A %54 55K
DZEE) & B, P EEBREN &R, 400 3. 47
53.



The follow-up survey of hexavalent chromium in the

sewage of the ore dregs: part 2
Yasushi Ishikawa

Abstract

The concentration of hexavalent chromium (Cr®")
in river and drainage water from 2001 to 2014 was
investigated at five points in Kuriyama town, Hokkaido,
northern Japan, where the reclamations of chrome
slug Cr® has not been detected in Kurioka Toshukou,
in Kouen Bridge since 2003, or in Fujikawa Maturyu,
where the leachate from the old factory landfill has not
been detected since 2001. Tagami landfill leachate was
detected in concentrations in excess of environmental

standards at two points.
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7 Long-term observation of fog chemistry and
estimation of fog water and nitrogen input via
fog water deposition at a mountainous site in
Hokkaido, Japan.

¥4 - Takashi Yamaguchi, Genki Katata, Izumi
Noguchi, Shigekatsu Sakai, Yoko Watanabe,
Mitsuo Uematsu, Hiroshi Furutani.
IR, B, BRI, IR,
BT RAER,

1B#k&k - Atmospheric Research ,151,82-92. (2015)

PH : To evaluate water and nitrogen input via fog water
deposition, fog chemistry and deposition around a crater
lake (Mashu) in northern Japan were investigated in the
growing seasons of trees in 2006-2012. The fog samples
were collected using an active fog collector and droplet size
distribution was measured by a droplet size spectrometer.
Compared to previous iterature of exposure experiments
of acid mist on plants, fog acidity in this study did not seem
to injure plant leaves. The visibility (VIS) -liquid water
content of fog (LWC) relationship differed between summer
and autumn. Fog water deposition was calculated from
LWC empirically derived from past VIS data and deposition
velocity estimated using wind speed and vegetation
parameters. The water and nitrogen inputs via fog water
deposition accumulated for each growing season were
estimated as 107-161 mm and 2041 meq m? respectively.

FBIbFE X B M A~DK - BFEME T ERILT B0,
20064F- 7> 5 20124F £ T O R 0 H AL ER o> BE J i
AN B 2 LB L AR 2 7. BT
bR EORBEIHEBOM RO & AIFZETEIA
SNTHEOREE TP EOBBE 2 SR F L NIVIZiE
ELTWhhotz, Bl (VIS) &R&PHAR LWC)
DOERIZ, BEFEKFTHR > Tz, T OMERD S E
M7 4 v 74 v 7 LIELWCO PRI & RS L Oy«
FA=F RN LA REE VT, ZosoEik
B EHEE L7, MR OZICL KB LSRR
HREZ, FREN107-161mmIB & 0°2041meq m *E HEE &
N7z,

4 Characterization of polychlorinated biphenyls,
pentachlorobenzene, hexachlorobenzene,
polychlorinated dibenzo-p-dioxins, and

dibenzofurans in surface sediments of Muroran
Port, Japan
F# 4 - Katsunori Anezaki, Shinichiro Nagahora
#83%3% : Environmental Science and Pollution
Research (2014) 21:9169-9181

TR We determined the distribution of polychlorinated
biphenyls (PCBs) , pentachlorobenzene (PeCBz) ,
hexachlorobenzene (HxCBz) , polychlorinated dibenzo-
p-dioxins and dibenzofurans (PCDD/Fs) in surface
sediments at 21 sites inside and outside Muroran Port,
Japan. The concentration ranges and geometric means
of PCBs ( X 209PCB) , PeCBz, HxCBz, PCDD/Fs, and
toxicity equivalence quantity of dioxins (total TEQ)
inside Muroran Port were 1100-65,000 (mean, 17,000)
pg/g dw, 37-220 (100) pg/g dw, 31-810 (84) pg/g dw,
69-410 (170) pg/g dw, and 051-6.2 (2.3) pg-TEQ/g dw,
respectively. Their corresponding inventories inside
Muroran Port were estimated to be 76 kg, 0.31 kg, 0.32
kg, 055 kg, and 7.8 g-TEQ, respectively. The amounts
of these pollutants were higher inside the port than
outside the port and especially large in the inner part of
the port. Most PCBs were homologues and congeners
of penta- to hepta-chlorinated compounds, and the PCBs
around Muroran Port were derived from technical PCBs,
especially KC500 and KC600. As for PCDD/Fs, the
influence of pentachlorophenol was significant, although
pollution due to chloronitrofen and combustion was
detected. The congeners of PCDD/Fs predominantly
contributed to total TEQ. The concentration distributions
of PeCBz, HxCBz, PCDD/Fs, and total TEQ were highly
correlated with one another. This indicates that they are
derived from the same combustion process.

7 SIEEREENL AR ST 2 2 Moy Y 7 ok B HEER
HHG MR - FEMZ - REFPREEEE
BRGE © WALER S (HARILEHAZNSGRE), 8
54%, 3341

PR IR ENL AR B A5 YA (Cervus nippon
yesoensis) OMAREAEILZ 8 ERNCER T 572012, T—
K7y b RORZERGRAIC X > TV Y ) Ok 4%
MCEDEPHEZEBRL T 002kl BEANZ
W51 AROFA N — b T20104E11H ~ 20114E 5 Hica —
FAw >y s 2ERL, ARENVAROILET20114E 2 A B4
S22 0 L 72, IR SER AR B 2 s IR B
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Bk 2 FIRWICHH L TWb 2 QYRS N, avy s u
RER, LIERM X CoOXETIX, 117, 12], 4 ARV
SHIZZV U AZIZEALBIRETE o7z, 1H~3

H OB, 60H/km* EE2/R L2720, a— 87
Y Y PORBICBIT A Y AL, AICERT LTSS
ERHLNE ol IREBRICBWTHGRL T FICL S
BTG 2o il 2 WS SS9 5 & & 28, RENLARICEBT
BHIEABAE B 2 3 Rk B ETHMZEEZ A 6N 5.

I  Population trends of grassland birds in Hokkaido,
focussing on the drastic decline of the Yellow-
breasted Bunting.

FH % - Katsumi TAMADA, Masaaki TOMIZAWA,
Masatoshi UMEKI Masayuki TAKADA
B3R © Ornithological Science, 13: 29-40.

5% B : To examine the population trends of grassland
and shrub birds in Hokkaido, we conducted line transect
censuses in 2002 and 2003, in area where avifaunal
studies had been performed in the 1970s and 1980s. To
document the decline in the Yellow-breasted Bunting
Emberiza aureola, birdwatching data were also analysed.
The Yellow-breasted Bunting population has decreased
drastically both in density and in distribution over
the intervening thirty years. The decline in occupied

(2) Z0DED

breeding sites and in the population is continuing.
Densities of Eurasian Skylark Alauda arvensis and
Lanceolated Grasshopper Warbler Locustella lanceolate
have also declined, although their range contractions
are not yet severe. The ranges of Brown Shrike Lanius
cristatus and Chestnut-eared Bunting E. fucata appear
to have contracted. In contrast, data analysis revealed
that the breeding range of Yellow Wagtail Motacilla
flava has expanded in northern Hokkaido, but it is
possible that the range had expanded in the past but
had been overlooked. The present study suggests that
the ranges of Bull-headed Shrike L. bucephalus and
Gray s Grasshopper Warbler L. fasciolata had expanded,
although some previous studies do not support this
trend. In this study we were not able to clarify the
reason why the population trends of these species have
changed. Further research is necessary focussing on:
breeding habitat analysis, breeding biology in relation
to population trends, population trends in wintering and
migration areas and clarification of migration routes. The
population decline in the Yellow-breasted Bunting is both
dramatic and very severe. This migratory species in
particular requires immediate international conservation

measures to avoid national and regional extinction.
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Quantifying the effects of clear-cutting and
strip-cutting on nitrate dynamics in a
forested watershed using triple oxygen
isotopes as tracers.

U, Komatsu D. D,
Ohyama T, Suzuki, A, Nakagawa
F, Noguchi I, Takagi K, Nomura
M, Fukuzawa K, Shibata H

Tsunogai

Biogeosciences, 11, 5411-5424,
doi:10.5194/bg-11-5411-2014.

Peat fire-related Air Pollution in Central
Kalimantan, Indonesia

Hiroshi Hayasaka, Izumi Noguchi,

Environmental Pollution, 195,
257-266, DOI: 10.1016/j.envpol.
2014.06.031.

Mapping large-scale bird distributions using
occupancy models and citizen data with
spatially biased sampling effort

Eriant 1. Putra, Nina Yulianti,
Krishna Vadrevu

Motoki  Higa, Yuichi Yamaura,
Itsuro  Koizumi, Yuki Yabuhara,

Masayuki Senzaki, Satoru Ono

Diversity and Distributions, 21,
46-54 (2015)
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Strix, 30: 25-33 (2014)

A helminthological survey on Tancho Grus
japonensis in Hokkaido, Japan.

Ohshima Y, Yoshino T, Mizuo A,
Shimura, R, Iima H, Uebayashi A,
Osa Y, Onuma M, Murata, K,
Asakawa M

Japanese Journal of Zoo and
Wildlife Medicine, 19: 31-35
(2014)
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Temporal change in the spatial genetic
structure of a sika deer population with an
expanding distribution range over a 15-year
period

Ou Wei, Takekawa S, Yamada T,
Terada C, Uno H, Nagata ],
Masuda R, Saitoh T

Population Ecology, 56 :
311-325 (2014)
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259-266 (2013)
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A pilot study of the hair-trapping method in
Asiatic black bears (Ursus thibetanus) :
determination of optimal survey period for
estimating population size

Kiyoshi Yamauchi, Shigekazu
Kurakake, Takahiro Morosawa,
Mami Kondo, Reina Uno, Takashi
Yuasa, Hifumi Tsuruga, Hidetoshi
B. Tamate, Masaaki Yoneda

Mammal Study, 39: 191-200
(2014)

Demographic analyses of a fox population
suffering from sarcoptic mange

Uraguchi K, Ueno M, Iijima H,
Saitoh T

Journal of Wildlife Management,
78:1356-1371 (2014)

Filarial nematodes belonging to the
superorders Diplotriaenoidea and Aproctioidea

Yoshin T, N. Hama, M. Onuma,
M. Takagi, K. Sato, S. Matsui,

J. Rakuno Gakuen Univ., 38,
(2) :139-148 (2014)

from wild and captive birds in Japan M. Hisaki, T. Yanai, H. Tto, N.
Urano, Y. Osa, M. Asakawa

RITFLER S N H AR B 28 E RO | “FILERM, 4=, EHE—, &I | Bird Research 10: 1-13 (2014)
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vanishing of Yellow-breasted Bunting
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Deposition Record of Refractory
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