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Pool size H EC Alkalinit
Date Time  Weather long axis (m)  short axis (m)  depth (m)}  volume (m’) g \;T i mS/cm meq/| & E.:n) £ yohieat
1998/4/11 14:40 cloudy 19.5 8.5 0.10 4.3 262 172 | 63 0.072 0.196 57.9 3
1998/4/17 11:00 fine 19.0 73 0.12 4.5 2.1 191 64 019 0.391 60.2 Q
1998/4/21 10:45 finc 18.9 93 0.10 4.6 284 215 64 0409 0.493 25.6 O
1998/4/24 11:53 rain 18.8 1.7 0.07 2.7 16,0 157 . 6.6 0.267 0.623 11.5 @]
1998/4/25 11:42  cloudy 15.7 6.6 0.08 22 76 104 64 0159 0.804 = O
1998/5/1 11:10 fine separate small pools O
1998/5/6 10:37 fine 11.8 8.0 0.11 2.7 235 222 63 0177 = - b
1998/5/8 12:58 cloudy 22,0 1.7 0.13 5.8 12 105 64 0238 - 70.4 %
1998/5/13 13:30  cloudy separate small pools 154 151 64 0.178 = 350 *
1998/5/15 13:10 fine separate small pools X
1998/5/29 11:50  cloudy 10.0 5.0 0.04 0.52 158 = - - - - X
1998/6/5 pool disappeared
Table 1

Table 1. Changes in pool size and water properties of a vernal pool in Ishikari coastal area. Presence or absence of

Eubranchipus uchidai are also shown. AT = air temp.; WT = water temp.; EC = electric conductibity (at 25°C); DO =

dissolved oxgen.

- DoC Si0, NOy-N NO,-N NH-N TN PO,-P TP Chl-a
Dete mg/l gpool  mgl ppool  mg/l gipool mg/l  g/pool mg/l glpool  mg/l gipool mg/l  g/pool mg/l  g/pool u gl mg/pool
1998/4/11 218 94 2.0 8.6 ND — 0.001  0.0043 ND 1.37 5.9 0017 007 0147 063 1.84 7.9
1998/4/17 499 230 24 I ND 0.012 0.05 0.04 018 3.06 14 0.017 008 0.249 1.1 323 15
1998/4/21 63.6 290 4.7 22 ND — 0.029 .13 0.05 023 3.64 17 0.036 017 0364 1.7 5.57 26
1998/4/24 724 200 58 16 0,01 0.027 0.024 0.06 0.05  0.14 541 15 0,060 016  0.58] 1.6 2495 67
1998/5/1 26.0 10.5 ND 0.004 c 0,04 541 — 0.209 . 0.581 0.47 —_
Table 2

Table 2. Changes in concentration and total amounts of dissolved organic carbon (DOC), SiOz2, NOs-N, NO2-N, NH4-N, total

nitrogen (TN), PO4-P, total phosphorus (TP) and chlorophyll-a (Chl-a) in a vernal pool in Ishikari coastal area. ND = not

detected.
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Water environment of a vernal pool in Ishikari coastal
area: Habitat characteristics of fairy shrimp in northern
part of Japan, Eubranchipus uchidai Kikuchi
(CRUSTACEA, ANOSTRACA).

Seiki Igarashi and Hidetoshi Mikami

Abstract

We examined water quality of a vernal pool that appears
annually in Ishikari coastal area, Hokkaido. The pool is a
habitat of fairy shrimp, Eubranchipus uchidai. We
measured the followings in the pool; pool size, water
temperature, pH, electric conductivity, alkalinity, dissolved
oxygen (DO), disselved organic carbon (DOC), SiOs,
NO3-N, NO2-N, NH4-N, total nitrogen (TN), PO4-P, total
phosphorus (TP), and chlorophyll-a (Chl-a). As a result,
the water was weak acid, and the lowest DO content was
11.5%. Amounts of DOC, TN, and TP increased in early
stage of the vernal pool, and were relatively constant in
mid stage. Their concentrations increased continuously
with decrease of water volume. As an origin of DOC,
fallen leaves of oak tree, Quarcus dentata, may be
important. Total amount of Chl-a increased exponentially.
It may suggest that productivity of phytoplankton in the
vernal pool is quite high.

Key words: Branchiopoda, temporary body of water,
snowmell, nutrients
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Chemical mass budget in Lake Kussharo

Ryuji Fukuyama, Kazuhiro Hamahara
Osamu Saitoh, Jiro Arisue
Kazuhisa Chikita ¥

Abstract

Water budget was calculated in Lake Kussharo from
1998 1o 1999 .

This paper documents the budget, with particular
emphasis on the ions and the nutrient. An early
fundamental water balance of the lake basins is given by
R.Fukuyama(1991).

Calculated budgets were characterized as follows.

Accumulated water as snow in the ice-covered season
was discharged constantly at the rate of 0.01km"/month
from outlet during the ice break term, irrespective of the
supplemental rainfall,

A great amount of nutrient was discharged by rivers
through farms into the lake and formed the lacustrine
deposits.

Even in flood, Yunokawa River dominates the ion flux,
and the difference under condition of rainfall and fine
weather was not observed.

Lake pH values after one decade were predicted as CI'=30
ng/1 and SO4%=65ng/1.

This hypothesis means that pH values will not be
changed soon.

* Hokkaido Univ.
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Limnological characteristics of Lake Toyoni

Hidetoshi Mikami, Hirohide Aga,
Koichi Sakata, Takao Fujita,

Seiki Igarashi, Shinichiro Nagahora

Abstract

In 1998, we carried out 7 investigations for Lake Toyoni
that has not been reported much, in order to understand
fundamental data of its water quality. Then, it was clarified
that stable stratification by water temperature appeared
from June to October in 1998. Though there were extreme
rainfalls in the middle of the term, anaerobic layer became
developing infallibly in deep layer. And, transparency of
the lake was high and sun light reached deep layer without
extreme rainfall, sometimes reached the bottom (about 20
meters). Though water of surface layer was clear, water of
middle and deep layer included much biomass of
phytoplankton and production of organic matter was high
in the layer. It was thought that this matter was one factor
for development of anaerobic layer.

Key Words : Lake Toyoni, oligotrophic lake, development
of anaerobic layer
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A variation in aquatic chemistry in a reservoir during thaw

season.

Hirohide Aga, Izumi Noguchi, and Kouichi Sakata.

Abstract
Episodic acidification of terrestrial aquatic system is
apprehended in snowy area because much of disolved
components conlaining acidic deposition in snow cover
elutes at the primary term of thaw season. Such a
phenomenon is called snowmelt acidic shock. So the
aquatic chemistry in a reservoir which locates in snowy
area on the Japan Sea side of Hokkaido was investigated
during the thaw season of 1999. As our result slight and
brief acidification was observed slightly. In adition,
disolved aluminum increased at the same time. Since the
variation in its concentration was similar to that of disolved
organic carbon and aluminum ion is known to form
organic complexes with various organic acids, it is
supposed that disolved aluminum in this reservoir was

mainly in organic complex forms.
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Cond.
Gilass Electrode Method
5. |lon Chromatography 0.06 0.02 0.1 0.1
S04 - .
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NO3 =
Colorimetry 0.05
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Unit: Cond., & 8fcm, SOs2-, NOx, CI', Na*, Ca?t, NH4*, K* and Mg2*: mp/L
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DM RBADS0%0 & RIFETH 0, AW AREH
THERGROBE DAL ST LT V7 D10%1 &
hebhhsi,

nssS042 R UNOs ENE B
S04% (nssSO4*) KM U'NOsHFILATRUZIML T, AWM

(2) NOsf-k
AW AEARE WC I
v ik, ghEhTY

it

M B
irn

LA

Lo 1AL, FILKR U
T D50% N1 K O BUTET 1 O eVl rk X

3 FuoEER
Site, Term lsampling H* so* Noy CI' NHS Na© Ca* Mg" K' nssSO, nssCa®
days maq!mz.-“year

Sapporo 1007 36 120 357 178 1002 283 000 362 2.0 36 &5 322
%PCL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 1000 1000 100.0  100.0
%TP —- 1000 100.0 100.0 1000 100.0 1000 100.0 1000 100.0 1000  100.0
Sapporo 1998 364 169 600 169 1492 30.6 1161 30.6 281 44 460 255
%PCL 1000 100.0 1000 1000 100.0 1000 100.0 100.0 100.0 1000  100.0  100.0
%TP — 1000 1000 100.0 100.0 100.0 100.0 100.0 100.0 1000  100.0  100.0
Rishiri 1997 365 216 746 228 2417 282 2268 201 487 66 473 101
%PCL 1000 100.0 100.0 1000 1000 1000 100.0 100.0 1000 1000 100.0  100.0
%TP —- 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 1000 100.0  100.0
Rishiri 1998 378 128 543 144 2078 169 1810 209 419 56 325 129
%PCL 1000 100.0 1000 1000 100.0 100.0 100.0 100.0 100.0 1000  100.0  100.0
%TP — 1000 100.0 1000 100.0 1000 1000 1000 100.0 1000 1000  100.0
Yuzhno-Sakhalinsk 1997 365 12 465 98 552 362 496 240 122 84 405 218
%PCL 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 1000  100.0  100.0
%TP -~ 1000 1000 1000 100.0 1000 1000 100.0 100.0 100.0 1000  100.0
Yuzhno-Sakhalinsk 1998 364 0.6 387 82 343 285 297 190 86 27 351 177
%PCL 100.0 1000 100.0 1000 100.0 100.0 100.0 1000 100.0 1000 100.0  100.0
%TP - 1000 100.0 1000 100.0 1000 100.0 1000 100.0 100.0 1000  100.0
Poronaisk 1997 369 06 257 54 479 128 415 178 106 41 207 160
%PCL 100.0 100.0 100.0 1000 100.0 100.0 1000 1000 1000 1000 100.0  100,0
%TP -~ 1000 100.0 100.0 100.0 100.0 1000 1000 100.0 100.0 1000  100.0
Poronaisk 1998 365 03 289 58 625 152 519 254 123 180 226  23.
%PCL 100.0 100.0 100.0 100.0 100.0 100.0 1000 100.0 1000 1000 100.0  100.0
%TP —-- 1000 100.0 100.0 100.0 100.0 100.0 100.0 1000 100.0 100.0  100.0
Yakutsk 1997 364 00 428 26 116 273 58 446 418 444
%PCL 1000 1000 426 673 673 750 673 580 426 580
%TP — 1000 762 881 885 921 885 83.8 762 838
Yakutsk 1998 33 00 207 32 115 67 34 362 203 361
%PCL 92 923 563 923 846 923 750 769 563 769
%TP - 1000 818 1000 982 1000 908 951 81.8  95.
Harbin 1997 365 03 614 168 274 43 204 609 202
%PCL 1000 1000 1000 1000 100.0 100.0 100.0 100.0  100.0
%TP —- 1000 1000 100.0 100.0 1000 100.0 100.0  100.0
Harbin 1998 335 01 866 153 176 7.9 258.0 85.6 2577
%PCL 949 949 949 949 949 949 949 949  94.9
%TP — 1000 1000 100.0 100.0 1000 100.0 1000 100.0
Ulan Bator 1997.9-98.8 39 00 630 90 95 122 61.7

%PCL 100.0 1000 100.0 100.0 100.0 100.0 100.0

%TP - 1000 1000 100.0 100.0 100.0 100.0

Terelji 1997.9-98.8 394 05 48 28 L1 57 4.6

%PCL 1000 929 1000 929 1000 929 100.0

%TP — 971 1000 971 1000 97.1 100.0

%PCL (percent precipitation coverage length)
Italic: non-sea salt sulfate calculated by chloride concentration using sea salt composition

%TP (percent total precipitation)
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Acidic Deposition in the Northern Far East
Izumi Noguchi

Abstract

Acid deposition survey is carried out by the Northern
Forum, an international organization composed of regional
governments of northern icountries. Participating in this
survey are the governments of Hokkaido (Japan), Sakhalin
(Russia), Sakha Republic (Russia), Heilongjiang (China),
Mongolia, and Alaska (USA).

The annual depositions of non-sea salt S04% (nssS04%)in
Harbin and Ulan Bator were large. The annual depositions
of NO3" in Sapporo, Rishiri and Harbin were large. These
annual deposions were slightly less than the 50t
percentile for Asia reported by World Meteorological
Organization,

The nssS0s* and NOs™ depositions at urban sites were
large compareble with these depositions at riral except for
data of Sapporo and Rishiri. It was considered that the
contribution of urban air pollution for the precipitation
component is large in these regions. For the temporal
trend, the NO3/nssSO4% ratios were large at Yuzhno-
Sakhalinsk, Yakutsk and Terelji in July 1998. At this time,
major forest fires in the Russian Far East occurred. The

annual SO4%(nssS04*) depositions on East Asia were
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larger than those on Europe and North America. Within
East Asia, the annual NOs depositions on the eastern and
southern countries were lager than those on western and
northern countries. It was considered that these spacial
trends were caused by the difference of the SO2 and NOx

emissions.
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Birds List in Utasai, Hiyama and Ohkamaya Wild Life
Protected Area

Masaaki Tomisawa

Abstract
Survey on birds were carried out in three Wild life
Protected Area in Southern Hokkaido, from May 1998 to
April 1999, drawn up the Birds List. Forty-Eight species of
birds including 18 residents, 21 summer visitors, 4
transients and 5 winter visitors were recorded in Utasai
Wild Life Protected Area and recorded forty-nine species
of birds including 22 residents, 21 summer visitors, 2
transients and 4 winter visitors in Hivama Wild Life
Protected Area. Thirty-Eight species of birds including 18
residents, 15 summer visitors, 1 transients and 4 winter
visitors recorded in Ohkamaya Wild Life Protected Area
were fewer than other two Areas and 6 species of summer

visitors were particularly fewer,

Phylloscopus tenellipes, Cettia sqameiceps, Parus major,
Erithacus cyanurus were dominant in Utasai consisted of
the broad-leaved trees and also dominant in broad-leaved
forest at Central Hokkaido. P. tenellipes, C. sqameiceps, P.
major, Ficedula narcissina, Hypsipetes amaurotis, Parus
varius were observed common in the three Wild life
Protected Area and also in common broad-leaved forest at
Central Hokkaido. Hiyama consisted of the needle-leaved
trees, were more abundant in Parus ater and Regulus
regules. In Ohkamaya Cyanoptila cyanomelana and
Troglodytes troglodytes which inhabited near the stream,
were dominant and Motacilla cinerea and Cinclus pallasii
were observed. On the other hand, it was ittle observed
cavity-nester species such as Parus major, Parus palustris
that were dominannt in broad-leaved forest, Dendrocopos
major and Sitta europaea in breeding season because large
trees that had natural cavity, were absent in this area .
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No. Flif: #
1t Wilvus migrans R O o O 7 3
2 4 Buteo buteo W O 1 1
3 xS I{Fan Tetrastes bonasia R 9] O 3 2
I A Streptopelia orientalis s O (@) @) 9 3
5 TAn'} Sphenurus sieboldii ] O O O 3 3
6 hya9 C. canorus 5 ] 1 1
7 Y (. saturatus S o O Qo 5 3
8 Thyagk v Haleyon coromsnda ) O 2 1
9 {3 Pieus canus R 0 O 5 2
10 %3 Bryecopus martius R @] q 1
11 7h' 3 Dendrocopos major R 0] @] O 17 3
12 ATy d B lewcotos R O 2 1
13 a2k D krzuki R O o © 23 3
14 {9y Delichon urbica 8 O 1 1
15 *t4bq MHotacilla cinerea S o O O 5 3
16 Era'd Anthus hodgsoni s 0 1 1
17 eap’) Hypsipetes amaurotis RO o @] 18 3
18 kbyy xd Bombyei la japonica W @] 1 1
18 h9h° 32 Cinclus pallasii R O 2 1
20 A Troglodytes troglodytes R O O O 9 3
21 a) Erithacus cyanurus S O O 2 2
22 e Rk Tarsiger cyanurus T (@] O O 3 3
23 Ml Turdus dauma $ o 0 3 2
24 oyt 7. cardfs S @] O O 8 3
25 Thri 7. chrysolaus S O e} 7 2
26 vify M 7. obscurus T 0O 1 1
21 M 7. naumanni ¥ 0O O 3 2
28 Y7744 Cettia squameiceps S O &} ] 9 3
20 9742 €. diphone s O O O 14 3
30 Y tvmad Locustella fasciolata s ] 1 ]
31 A VR Phyiloscopus borealis T O Q 2 2
32 1) AN P tenellipes S O 2 1
33 B faend P. coronatus s O @] O 5 3
34 8% Kegulus regulus R g 0 O 18 3
35 RteT4% Fleedula nareissina S O @] @] 8 3
36 s Cranopt{fa cyanomelana ] (0] o o B 3
37 aHAET R i latirostris 5 (@] 1 1
B hr Aegithalos caudatus R @] @] O 14 3
39 7T Parus palustris R O @] ) 20 3
0 "3 P. montana R O O O 11 3
CT P ater R O O O 24 3
12 7 P. major R O @] O 19 3
43 vy 2t P. varius R O @] O 22 3
LU AL Sitta europaea R 0] O O 22 3
15 n7¥) Certhia fomilinris R O O O ] 3
16  #ty'o Emberiza cloidea S @] 2 1
47 T £ spodocephala 5 9] o O 10 3
48 ey’ £ variabilis T O 1 1
49 7 Fringfila montifringfila W @] 1 |
50 A7IEY Carduelis sinica ] O O O 15 3
51  Tt7 €. spinus W 9] O 4 2
52 A~ =72 flragus sibiricus S O | |
53 4 Pyrrhula pyrriula W @] O O [} 3
54 {h Fophana porsonata 5 @] @] O 9 3
65 ¥} Coccothraustos coccothraustes R ] @) 3 2
56  zafh{Aa’ 4 Passer rutilans s O 1 1
BT AxT} P montanus R O 1 1
B8  ahJbTY Sturnus philippensis S O I 1
59 MY S. cineraceus S O 2 1
60 ¥ Garrulus glandarius ] O O o] 12 3
61 n¥E" M 72 Corvus corone R @} O @] 7 3
62 ny7 M 77 (. macrorhynchos R O O @] 17 k]
w51 18 49 38 62
WM& 18 2z 18 23
BLE 210 21 15 28
litt By 4 2 1 47
%25 5 4 1 7
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44 5H 6 H 10H 11H 12H
AH 4.9 5.4 6.13 10, 12 1.8 12,5
HEh Weck M50 BN MmN BEEN 5T BEYN ®EE BN RS WS &L
No Fli4 R () (%) () (%) (H) (%) (34) (%) () (%) () (%)
1 bt R * + +
A S $ 1 (1.3%)
3 TN )b S +
4 hyan 5 +
5 wb 5 + +
6 Y R 4 1 (1L9%) 2
T THEF R 1 (2.6%) 1 (3% 1 (1.9%) 1 (3.4%) 2 (4%
8 i R 2 (5.3%) + 1 (1.3% 2 (3.7%) 2 (6.9% 1 (2.3%)
9 Akd S +
10 t'un'd 8 1 (L%
11 eapy R + + 5 (9.3%) 1 (3.4%) 8 (18.6%)
12 thvi' v ] 12 (27.9%)
13 44 R 1 (2.3%
14 as) S 6 (7. 6%)
15 ML 9% T 1 (3.4%)
16 092 % S + 2 (2.5%
17 7hnd S (. 1 (L.3%
18 wifty T 8 (14.8%)
19 93 W 10 (34.5%)
20 Y744 s 6 (10, 3% 11 (13.9%)
21 9 4R S 3 (5.2%) 5  (6.3%) 4 (T.4%) +
22 YAy S 6 (10,3%) 4 (5.1%)
23 AN T 1 (1.3%)
24t fard S 13 (22.4%) 19 (24.1%)
25 A5 % R 3 (T.9%) + 1 (3.4%) 3 (7.0%
26 b4k S + 4 (5. 1%)
27 s 1 (L7% 1 (1.3%
28 s¥ibT R s 1 (1.3%
29 1 R 6 (15.8%) + + 6 (11.1%)
0 MM R 7 (18.4%) + 1 (L3% 11 {20, 4%) 2 (6.9% 3 (7.0%)
31 Ay R | (2. 6%) 2 {4. 7%}
32 R 2 (5.3%) 5 (B.6%) 1 (1.3%) + 1 (3.4%) 4 (9.3%)
33 47 R + 1 (3. 4%)
3 ¥ anhd R 4 (10, 5%) 5 {8.6%) 7 (8. 9%) 6 (11.1%) | (3. 1%)
35 3"y .y R 5 (13.2%) 3 (5.2%) 3 (3.8%) 4 (7.4% 2 (6.9%) 2 (4.7%)
6B Y R 2 (5.3%) 3 (5.2%) 1 (3.4%)
7 Ty S 8 (13.8%) 5  (6.3%) +
38 hey’ 5 1 {1.7T%)
39 U7 5 1 (2.6%) + + +
40 ey W 4 (10, 5%) + 1 (2.3%)
41 W + 2 (4. %)
42 o 5 2 (3.4%) 2 (2.5%) 1 (1.9%)
43 ¥4 R + 3 (5.6%)
41 zant{ar’r § 1 (L.3%)
45 anppt 5 1 (1.3%)
A6 hR L} + 2 (3. T%)
7 myR IR R + 2 (6.9%) +
18 ny7' b 7% R + + 3 (10.3% +
4 B8 (A k) 38 58 79 54 29 43
e S 17 24 31 18 16 16
fiige 14 10 10 11 12 13
58 1 14 20 4 1 0
= 0 0 1 1 1 0
%5 2 0 0 2 2 3
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Decision Support System for Nature Conservation using
Internet and GIS

Masami Kaneko

Abstract
Hokkaido Institute of Environmental Sciences established
the Natural Environment Conservation Section, within the
Nature Conservation Department, in April 1993. In January
1994, the center introduced GIS for conducting integrated
analysis of information on natural environment and started
to establish "Decision Support System for conservation".
In this paper, hardware, software and data set which are
equipped in the system are introduced in 1999.
The main system consists of PCs for database, GIS and
internet. Peripherals include input devices, such as a
digitizer and scanner , and output devices, such as color
plotter and color copying machine.
Software for analysis include the database software
"Oracle", "Erdas Imagine," for image-analysis, "ArcInfo"
and "ArcView" for GIS.
To take effective policies, it is important to develop a
comprehensive method for the evaluation of the natural
environment and to establish the system based on GIS
with GUL
It is suggested that establishment of the system and
information network can help draft and evaluate effects of

conservation policies from the view of data management.
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Restoration of sand dune vegetation in Ishikari shore
region
Masami Miyaki and Yoko Nishikawa

Abstract
In the sand dune of Ishikari shore region in which

vegetation was disturbed by automobiles, the planting test

(ORI L 45 0] 2 il i o0 f3 00 GRS

and the process of invasion of plants in the exclosures
were surveyed. Numbers of shoots of Elymus mollis,
Carex kobomugi and Rosa rugosa after 2 years of planting
were same as those of individuals that were planted or
more than them. In exclosures, E. mollis, Calystegia
soldanella, Ixeris repens,

Lathyrus japonicus and C. kobomugi, which extend t h e
i r distribution by rhizome and stolon, were recorded.
Among sand dune plants which reproduce mainly by
seeds, only one seedling of Glehnia littoralis were found in
exclosures of 12 m? for 4 years.

Seedlings of Miscanthus sinensis and Dactylis glomerata

were established after 3 years in exclosures.
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The significance of comprehensive study on humic

substances in Hokkaido

Shinichiro NAGAHORA

Abstract
Humic substances play important roles in the
environment, but its generation, chemical structure and
reaction still have not been elucidated . Recently, many
researchers suggested that humic acid and fulvic acid is
involved in various reactions in the environment. In
Hokkaido, it is important to study the humic chemistry
since there are some peat bog and humic lakes around us.
Therefore the author introduces some investigations about
humic substances in diverse fields and points out the

significance of comprehensive research on humus.
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