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The 89th Annual Meeting of the Japanese Society of Limnology in Sapporo / Outline

(All meeting except the banquet will be held at Clark memorial student center)

[Reception Desk]

25 Sep. (Thu.) 13:00 - 18:00 Meeting Room 9 (2F)
26 Sep. (Fri.) 8:45-17:00 Meeting Room 3 (2F)
27 Sep. (Sat.) 8:45-15:30 Meeting Room 3 (2F)
28 Sep. (Sun.) 8:45-12:00 Meeting Room 3 (2F)

[Board of Trustees Meeting]
25 Sep. (Thu.) 14:30 - 18:00 Large Meeting Room 2B (3F)

[Public Symposium]
26 Sep. (Fri.) 13:30 - 17:00 (13:00 open) Auditorium (1F)

[ General Session / Organized Session]

26 Sep. (Fri.) 9:15-12:00 Auditorium (1F), Large Meeting Room 1 & 2A (3F)
27 Sep. (Sat.) 9:00 - 12:30 Auditorium (1F), Large Meeting Room 1 & 2A (3F)
28 Sep. (Sun.) 9:00 - 12:00 Auditorium (1F), Large Meeting Room 1 & 2A (3F)

[Poster Session]

27 Sep. (Sat.) 9:00 - 19:00 Exhibition Hall, Large Meeting Room 2B (3F)
28 Sep. (Sun.) 9:00 - 14:00 Exhibition Hall (3F)
9:00 - 12:00 Large Meeting Room 2B (3F)

* Poster review and core time: 27 Sep. (Sat.) 13:15 - 15:15
* School students poster review and core time: 28 Sep. (Sun.) 10:00 - 11:00

[Society Award Ceremony & Award Lecture / General Assembly]

27 Sep. (Sat.) 15:30 - 18:30 Auditorium (1F)

[Free Meeting]

25 Sep. (Thu.) 16:30 - 19:00  JSLIM Young Researcher’s Meeting (E-meeting) ~ Large Meeting Room 1 (3F)
26 Sep. (Fri.) 18:00 - 20:00 Japanese Society of Physical Hydrology = Meeting Room 4 (2F)
[Banquet]

27 Sep. (Sat.) 19:00 - 21:00 Chuo Shokudo (Central Cafeteria) 2F

[ Presentation Award Ceremony ]

28 Sep. (Sun.) 12:15-13:15 Auditorium (1F)

[ Company Exhibition]

27 Sep. (Sat.) 9:00 - 17:00 Meeting Room 5 (2F)

28 Sep. (Sun.) 9:00 - 12:00 Meeting Room 5 (2F)

[Break Room]

26 Sep. (Fri.) 10:00~17:30 Meeting Room 4 (2F)

27 Sep. (Sat.) 9:00~14:30 Meeting Room 4 (2F)

27 Sep. (Sat.) 9:00~12:30 Japanese-style Room (3F)

28 Sep. (Sun.) 9:00~13:30 Meeting Room 4 (2F)

28 Sep. (Sun.) 9:00~11:30 Tearoom (3F) (for school students)
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—JL / Time Schedule

9:00 110:00 [11:00 [12:00 113:00 | 14:00 [ 15:00 [ 16:00 [17:00 18:00 19:00
B&I% (M AKRED)
Room B (Large EE%Q(E%) q
Meeting Room 1 (3F)) Free Meeting (E-meeting)
KERE 2B (30) pr e
; ESR
Large I\lege(gr;)g Room Board of Trustees Meeting
£2F 3 (21 oa—7
Meeting Room 3 (2F) Cloakroom
HRE 9 (2K) B2t - KeFE - o020
Meeting Room 9 (2F) Reception Desk, Conference Office, and Cloakroom
9H26H (£)/ Sep. 26 (Fri.)
9:00 ‘ 10:00 ‘ 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00
Rom ) — R (BENR) Bs BRI L
(1F)) General Session (Award Nominees) Open Public Symposium
B&I% (M AKRED) s>
Room B (Large —EAR (BEHR)
Meeting Room 1 (3F)) General Session (Award Nominees)
CRI5 (3 AEKSE2A) —
Room C (Large Meeting E%EE*%/; Tfl
Room 2A (3F)) Organized Session T-1
£2ZE 3 (2K) ) : 2T - AEFER
Meeting Room 3 (2F) | (8:45~32dR3% / Reception Desk opens) Reception D?sk and 7C:\onfuerence Office
£RE 4 (28) REE BERES (EXMEFR)
Meeting Room 4 (2F) Break Room Free Meeting (JSPH)
£2F 9 (2M) s0—7
Meeting Room 9 (2F) Cloakroom
9827H (L) / Sep. 27 (Sat.)
9:00 ‘ 10:00 ‘ 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00
ARIE (15 #5) . -
ort —ARGEE (FENR) FLEREN - TEEE, B2
Room A(%/?:L)’?'tor'“m General Session (Award Nominees) e D T B e R e ey
B&I% (M AKRED) =gt zmags
Room B (Large — R . REERT-3
Meeting Room 1 (3F)) General Session U
CRI5 (3 AKSE2A) mag= —hREEE
Room C (Large Meeting E?EEESE sz Ggﬁﬁj
Room 2A (3F)) Organized Session T-2 Session
L;Eixl\llﬁeigngggi)om RRE R ARE—AT ALy F2% B
2B (3F) Poster Session Poster Core Time Poster Session
BT5 (38) RRE—BR RRE—AT 21 L\ RIE—ER
Exhibition Hall (3F) Poster Session Poster Core Time Poster Session
£2F 3 (2M) : 21 - KEAE
Meeting Room 3 (2F) | (8:45~3{dBA% / Reception Desk opens) Reception Diggan{j(?cfﬁrfrence Office
HRE 4 (2K RE=
Meeting Room 4 (2F) Break Room
HRE 5 (28) TEERT
Meeting Room 5 (2F) Company Exhibition
= (3
Japanese-style Room e
(3F) Break Room
PREE 20
Chuo Shokudo BHE (19:00~
(Central Cafeteria) 2F Banquet 21:00)
9H28H (H) / Sep. 28 (Sun.)
9:00 ‘ 10:00 ‘ 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00
ARIE (15 #5) . O
Room A (Auditorium E%“Eﬁg’i T4 Pref\ﬁ?ﬁﬁ?rg
aF) Organized Session T-4 Ceremony
B&I% (3 AKRED) =g
Room B (Large — AR
Meeting Room 1 (3F)) General Session
CRI5 (3 AEKSE2A) g
Room C (Large Meeting — AR .
Room 2A (3F)) General Session
KERE 2B (M) . —
Large Meeting Room RRAR—R
Poster Session
BT (M) RRE—BR | ABRREIT RRE—BT
Exhibition Hall (3F) | poster Session | g2l rme Poster Session
HRE 3 (2K) A5~ B B - KRAE - /02
Meeting Room 3 (2F) | (8:45~3(IH%) Reception Desk, Conference Office, and Cloakroom
HRE 4 (2K) we= - vo0—2
Meeting Room 4 (2F) Break Room and Cloakroom
£2E 5 (21 BRET
Meeting Room 5 (2F) Company Exhibition
RE (30) INPEEREE
Tearoom (3F) School Student Break Room
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Access to the venue (Clark Memorial Student Center, Hokkaido University)

W L RO EBEX / Location map of airports and major stations
MR ER N NBR BB IL B % L T\ 3,  / Intermediate stations and streetcars are omitted.

B2k

Sapporo Okadoma Airport

o ST
3T Sk bR | Sdkaenachi
Subway Nomboku Line I

1
ibigiE KRS |JbI2x
Hokkaido Univ. Kita .}Mi jo

R ——— AL1R
Ine . . .
Soen Sapporo Shiroishi o . capporo
N Minami Chi
Al

ER J fort .
A /
Miyanosawa @ New Chitose Airport

Makomanai Fukuzumi

B &8 F coT iRl / Main routes to the venue

MTFmEH bR
New Chitose Airport Sapporo Okadama Airport
1 1 1
. BUS ca. I5min BUS ca.5min
1 1 I
: MTSAER | . [ MTHEEIR |
JR BUS Subway Asobu Sta. Subway Sakaemachi Sta. .
ca.40min ca.75min T 1
. Subway ca.Tmin .
! 1 Subway BUS
I | T ERIB1258ER ca. I2min ca.30min
. : Subway Kita juni jo Sta. .
I : I [
JRALIEER : 3T - 1T 3R
JR Sapporo Station Subway Sapporo Station
Walk cé.IOmin Walk ca.7min  Walk cé.llmin Walk cc}.l5min
ILiBERE 75— 74
Clark Memorial Student Center, Hokkaido University

KK - EHEFRERESED T — L=V % THERLSZE v,
Please check the website of each transportation company for timetables and fares, etc.
- JRAbHE G - FE4IREE / JR Hokkaido Railway Company Timetable and ticket price search

- ALBRTHEHL T8k BEARIY - SHE - BFXI5E / Sapporo Transportation Bureau Route Maps, Fares, Timetables

< AiEE A o 2 BEARIY - EET - FFXIEE / HOKKAIDO CHUO BUS Route Maps, Fares, Timetables
- Jt#RzSE (HOKUTO KOTSU) T - e - Kl



https://www.jrhokkaido.co.jp/network/
https://www.jrhokkaido.co.jp/global/index.html
https://www.city.sapporo.jp/st/
https://www.city.sapporo.jp.e.ain.hp.transer.com/st/index.html
https://www.chuo-bus.co.jp/
https://www.chuo-bus.co.jp/language/en.html
https://www.hokto.co.jp/
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B 200K & 7 7 & 2 Map and access to the venue

O JR z ZHH D& JR TALWRER | LB 2 5484 10 79
O #T#k% ZHHOGE MEH TR [ 1A 2 O 584 11 43
i E R T SRR AR [dE 12 S8R 22 o188 7 43

O Railway (JR Hokkaido) Get off at “Sapporo Station”
10 minutes walk from the north exit of the station
O Subway (Sapporo Municipal Subway Namboku Line)

Get off at “Sapporo Sta. (N06)” (11minutes walk) or
Get off at “Kita juni jo Sta. (N05)” (7minitues walk)

KEFHS 35 ) A DT, NHSEEREZ ZHIH 723w,

A
There is no parking lot, so please use public transportation.

I —> SR (Reference roufe)l;,;_‘ *

o (o &

=] FET

Z-T0R

hREE (BHL)
1,='-.;n*~ Central Cafeteria (Banquet)

112586

EEE = B
School of Science™: ey
L e JEsg A EPD
; S = ., Hokkaido Univ. Main Gate!

i

o T =T ‘ 5
G ‘-[';- ] =] Wi |} &%» =3 16837527

i #2897
|b9%FE10] =

L REE
School of Agriculture

N B i e
% 2 -9’*.‘1. 9 &8
e m;-bg;,_m L7 &89 T#PR87T, k=3 ,@
Ny ; Clark Memorial Student Center '+ . .
]
tl;%:ﬁ'}.’&

@ e =

du =

55X OpenStreetMap <https://www.openstreetmap.org/copyright> ZffH L T\ F 9,
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Raay; (77 —728) EHIK

Floor map of Clark Memorial Student Center

Entrance
- 1 1stFl.
A=15 RoomA (FEE)| , 5
1
’ S—
ZE/
mamzz | [we] we [0
HE=) !
77 :
! A= ENFEAD S
4 Entrance
RF—
(stage)
S —
9/25%{+, K& 2 (Reception, Conference Office) b
9/26 ¥ A — % (cloakroom) l J ZW:E 2ndFl.
i E11tra11::
1 | = I
i — &0 L |
|
: w
1
| C
| A=15 Room AGEE)
Ll (COBMSIFAZETEHEA Ii
' No enter) 9/26 FHERE
| 9/27-28 LEETR (cafeteria)
' (Company Exhibition) | W
— | i C
————— 1
2 | o | s | o | 425 -
%: s } X ATM
0 : — TZA (HWohFEEA No enter)
| 9/26-28 Fff, ARFB TesT ; . )
i (Reception, Conference Office) ~~~. 9«"_26(3) EEE%% (EAEFE)
_ Vo ~~ 9/26-27 {f% = (Break Room)
9/26-28 F£FE (headquarters of the society)

E JES- e

[ e 2
TREASE
(F=)

Break Room

Guz=)

]

9/28 {k# =34~ 0—% (Break Room and cloakroom)

9/25(k) BHESR (E-&)

~

3[E 3rdFl.

R A % —218 Poster session
(BTE)

=

"« B&iS

A=15 Room AGGEE)
(CORMLIFAEZRTEETA
No enter)

EV

RERT B

Room B
(R&EE=1)

R

C#1#% Room C
(KE=E24)

A& —5in
Poster session

7 ezsom)

9/25(#)
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[(FekEDT~]

()AEFER (—RFHEE - RERE)

- G T o OBAFERIMNX, FFK 1257, EEULE 3 00415 90T, ifbdEaili coRR
FEff 3% 2 v B —F — DRI > TLZ 30,

C CBERE T, W7 ey 27 2 —% CHHAWEEZE $9,
cARETEDHOPLOREZATIAF2EDL L RLIEA,

EARIFHREFEVPEOLDO NV avEERLCERT 5L L LTS, HDMI iHT 2 kAl RE T3
USB Type-C-HDMI Z#17 £ 7' 2 &%, HEIGEL, RREBHCCHRLIZ IV, &y v
= v OFARTIC, MEASME I »p2ERIND L2 BEI0 L ET,

- g GREGEHZ R TR COOBEAR) OBRICOWTIE, FBHEIED o2 BROHE
HOBRZ CHE IV, 2y va VEAIOHEEHOERIE, v v a ViEo#HE»
W23 (K2 H 2561, REFTOREBEOFEFT S CHEZI W),

Q)RR % —%FE

c A RE R R Z BT (B 160cm X 86 90cm) 1IN E B34 Kic LT X\,

-MHE, TR I7LATCCHEDORRESEMERAL, AHOE VY TONAE AR NMICERE —%
BRLTLEI N,

cARKRETIE, FREX—FLL2aT LA LG LETOT, BEFHIL, 27 24 2 PHERF X
2 —DHITREL T2 0,

MRRX—EH - a7246:9H27H (1) 13:15~15:15

MXNFEERR L2 —FE - a7442:9H28H (H) 10:00~11:00

- B2 X —DERERIZO A 27 H (1) 9K ~9 H 28 H (H) 148 (KREAZE2B X 128) &
LTwEd, COMBFIRRALZ—ZERLTHAEEL e 2HERLEI T, FRX -t
9H 26 H (&) 14K HMHETY, a7 24 LAREMERER 2 —%2EINL T2 nTEvE
A,
"BRLIAERAX—I1Z9H28H (H) 14K (KESE2BIX12K) FTREINL TWizZEF
TEO kB LT, BELUE ERINTWE R X —ZETRESTHE - Wiy
w7 L3,

[BED XN

- BEICEFNCRELOMEESa v v R A P T E R SR EE v,

HEHEAY Ba (KESED RUCEE (KESE2A) 0X) , (KEE (BRE4LDH)
TIRBARETT, MEFEEZG IRV X I ICTHE T & Vv,

CA LS (FBE), MNE, FE, 2BV X —F—ARU 3 BRELEFHORVFLF—TALT
i, KR ERERBFIRA L Ao TEY T OTITERELZ I WV,



AREKZREOEIIRASHERESSE (2025599A)

T, FREAMSTOT IFCETT, FHHLRVICITHIL T W,
- B OIRTEE L, KREETZASTIIITVEEA,
c 77— RENOERGREIX, KEHESRHREELCEY 92, K (&, H) RERK
Hi%moTEDETOT, BRYERBIATNEZ EAHEEL T,
<7 7 — 7 RERER R O EERE >
9H25H (K) 11:00~13:30, 9 H 26 H (%) 11:00~13:30
9H27H (), 28H (H) fk¥
ik, AREmoORE T, ERERHAE LIEMAB L Cilgs® Ay T3,
P (BSOS 5 ) 1CH BIEMD [ 7 = de TIdA ] L EHELSAHE IFo [t
K= x Cafe&lLabo] (Z+H b E%E (11:00~14:00) L<THH 4, F7-, FLBEER (G4 10
STEE) DREICIZ% L DRBIEDRH Y T,

[REisn Z

W

)

9 H27H (+) 19:00~21:00

CALRE RSP RRE 2B (77— 72XV 10 4) CEEIAERITVE T, BHAICHL
AENTZHITTHFET 0w,

c REUHOBHASIHARIKEZMICTIH2TH 4BECZINIET HEDA) |
BEGCRZIUMNTILERADOTIFELZI v, XL OHBHERTE W i)\iﬁ%kLﬁD X
ETCWEELGHELRH Y T,

- HSRETIE, BE (18:30K7) 253 B4 (19:00 Flth) FCoBRAEDICA>TWET,
AR TR, BRI oBHEBHL T,

[#EHk LAN © Z%N]

© 77— 7 2PN TIE eduroam 23FIHCE £,

SN RESIME BRI RER 7 ) —Wi-FiBREAHET 32 FETT, 272 L, H#ERsEc
RO 25 5729, eduroam BRI CE oA LEST 14 1WmKEET) . THHZAE
DIIZZATICHBHR LB 2T 0,

[# Dfth - B RIS

BT H DT — AR, SR, BLYIYTEIY A, FECLCHEBEELFHAL I IO
T, CEEEEZBEVLET, FAAR—X (6 ~—YHLEBEEARKOME T USNOEFT) To,
B EEPLEBHE2 vV FOFHIILAWVTT X 0,

CMERY, EEG LD, LAY LAVLE S tFoicEREL T ESw, In—, e, i
HFEBEHEIRTLI - HEAEICE, EbICKRERTBICEHR LH 230,

AL GEE) ~T IR AOBELCAEI G, 2, 3EALIZABRECEEHA,
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c RRCBIBHEATA L, A2 —, RREAFOFEOERCikE - kI FAEE L 5
(72721, RREFOTEER=HAZIR .

ERFARFHCIIA Xy 772 IEREARTICHEHM O 2 723 v, BEICIH L TRBEFEDHN, K
SBHEEZFEVEZLT T,

s RERENIEERAN RPN EBHHA D 72D KESMF IIFHTE 2 A,

CAUERE RN TORE IS LI N TE Y £3, 2oft, REARREOAL—L (LiE R+
— L~ — ¥ <https://www.hokudai.ac.jp/sub/inquiry/rule.html >) %E5F L TL 72 & Wy,

c RIS BHE L LA, B0 OFRICAHE 72 12 BOX i TRHIK 723 W,

[For Presenters]

(1) Oral Presentation (General Sessions and Organized Sessions)

- Oral presentations for general sessions are limited to 15 minutes in total (12 minutes for the
presentation and 3 minutes for Q&A). For organized sessions, please follow the instructions of
each convener regarding the presentation time.

- For oral presentations, please use an LCD projector.

- Presentation slides will not be collected in advance at this meeting.

- Presenters will connect and use their own computers. HDMI terminals are available for
connection. Presenters are requested to prepare their own USB Type-C to HDMI conversion
adapters, etc., if necessary. We recommend that you check that the projection is working properly
before the start of each session.

- For general sessions (all oral presentations except for organized sessions), the chairperson who
has finished their presentation should chair the next presentation. The chairperson for the first
presentation in a session should be the last speaker in the session (if there is a break, the last

speaker before the break should chair).

(2) Poster Presentations

- Poster size must fit within the designated poster area (160cm high x 90cm wide).

+ On the day of the meeting, please check your presentation number in the program and display
your poster on the panel assigned to you

- Poster presentations at this meeting will have a core time system, so presenters should wait in
front of their poster during that time.

* Poster review and core time: 27 Sep. (Sat.) 13:15 - 15:15

* School students poster review and core time: 28 Sep. (Sun.) 10:00 - 11:00

- Poster display hours are from 09:00 on Saturday, September 27 to 14:00 on Sunday, September
28 (12:00 in Large Meeting Room 2B). We encourage you to display your poster during this
period. Early posting is allowed from 14:00 on Friday, September 26. Posters can be taken down

any time after the core time ends.


https://www.hokudai.ac.jp/sub/inquiry/rule.html
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- Please remove your poster by 14:00 on Sunday, September 28 (12:00 in Large Meeting Room 2B).

Posters left after this time will be removed and discarded by the Executive Committee.

[Lunch Information]

- For lunch, please use on-campus or nearby restaurants, convenience stores, etc.
- Eating and drinking are allowed in the lecture rooms (Room B (Large Meeting Room 1) and Room
C (Large Meeting Room 2A) only) and break rooms (Meeting Room 4 only). Please be careful
not to soil the facilities.
- Please note that eating and drinking, except for hydration, is prohibited in Room A (Auditorium),
the Japanese-style Room, the Tearoom, the benches and tables in the 2nd floor center hall, and
in front of the 3rd floor Meeting Room.
- Please take your trash home with you. Do not use on-campus trash bins.
- The Executive Committee will not sell boxed lunches.
+ The Clark memorial student center’s Cafeteria is open on Thursday and Friday, but is closed on
Saturday and Sunday, so we recommend that you bring your own lunch.
<Clark Memorial Student Center’s Cafeteria Opening Hours>
September 25 (Thu.), 26 (Fri.): 11:00-13:30
September 27-28 (Sat-Sun): Closed
Please note that the prices at the Hokkaido University Co-op cafeteria differ between Hokkaido
University Co-op members and non-members.
- "Cafe de Gohan" next to the main gate on campus and "Hokudai Marche Cafe & Labo" on the first
floor of the Centennial Memorial Hall (both about a 5-minute walk from the venue) are open on
weekends (11:00-14:00). There are also many restaurants around Sapporo Station (about a 10-

minute walk).

[Banquet Information]

+ Date & Time: Saturday, September 27, 19:00-21:00

- Venue: Central Cafeteria, located on the Hokkaido University campus (about a 10-minute walk
from Clark memorial student center). If you have pre-registered, please attend.

+ On-site registration for the banquet will be accepted at the conference reception desk by 14:00
on September 27, with cash payment only. Please note that registration will not be accepted at
the banquet venue. If payment is not confirmed, admission may be denied.

- Please note that there is limited time between the General Assembly (ends at 18:30) and the

Banquet (starts at 19:00). We ask that you proceed to the banquet without delay.

[Wi-Fi Information)

10
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- Eduroam is available within Clark memorial student center.

- We plan to provide a free Wi-Fi environment for conference participants within the venue.
However, due to a limited number of connections, this will only be available to those who cannot
use eduroam (one device per person). If you would like to use this service, please ask at the

reception desk.

[Other Notes & Precautions)

Clark memorial student center is not exclusively reserved for this event. It will be used by students,
faculty, and staff, so please be considerate. Please do not occupy shared spaces for long periods

of time or use power outlets (areas other than those shaded on the floor map on page 6).

Please take great care not to soil or damage facilities or equipment. If you damage facilities or

equipment, please report this to the conference office immediately.

Please enter the Room A (Auditorium) from the 1st floor only. Entry from the 2nd or 3rd floor is

not allowed.

Photography and audio/video recording of presentation slides, posters, presenters, etc. is

prohibited in principle (except with the consent of the presenters, etc.).

If you feel unwell, please inform the conference staff or the conference office. Medical assistance,

including ambulance arrangements, can be provided if necessary.

The university campus shuttle bus is for campus business use only and cannot be used by

conference participants.

Smoking is prohibited on Hokkaido University campus. Please also observe all other rules for
entering the university campus (Hokkaido University website

<https://www.hokudai.ac.jp/sub/inquiry/rule.html>).

- Please return the name tag given to you at reception or to the collection box when you leave.
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Streams Under Pressure: Diverging Energy
Patterns in Fish and Invertebrates

Giovanna Collyer* (The University of Tokyo),
Victor Saito (Federal University of Sao Carlos),
Terutaka Mori (Aqua Restoration Research
Center, Public Works Research Institute),
Takehito Yoshida (The University of Tokyo)
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Photo-reactivity of lacustrine DOM in relation
to catchment and lake conditions (§7kig & i#
B&E L OREICH1T 3 MBDOMDERISHE)
Zhang Run (Inst. of Science Tokyo), *Zhang Ye
(Inst. of Science Tokyo), Luki Subehi (The
National Research and Innovation Agency,
Indonesia), Vouchlay Theng (Institute of
Technology of Cambodia, Cambodia),
Yoshimura Chihiro (Inst. of Science Tokyo)
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Und " " idation by
"aerobic" phs in oxygen-depleted
waters

*Jackson M. Tsuji (Japan Agency for Marine-
Earth Sci. and Technol.), Cerrise Weiblen (Univ.
Alberta), Paula Reis (Univ. Waterloo), Yongcui
Deng (Nanjing Normal Univ.), Dominic
Sauvageau (Univ. Alberta), Sherry Schiff (Univ.
Waterloo), Lisa Y. Stein (Univ. Alberta), Josh D.
Neufeld (Univ. Waterloo)

BALRRICH B itbhkoB) =
AR K (LBEX) - BRHE— (BERER

RERER)

KEHERBRRERE (SOD) KRIFTHEDH
fii

NER A CREREE) - R F— @R

) - R KR - A @A BE
12 - WA B CLERW)

H—-BH
FRANIFEE D L3R BRAE ST A OREYE
WEICERBH

*AH KA (AR - BERE) AR. Chittenden
GLmEARSoKESE) STA BET (RAR -
ASAFAS)
KRERBOALFBICH T 2 EREFERE

Bl —(EE) - kS EN(REXR) - F 5
(MIZUKEN)

26




AREKZREOEIRASHERESSE (202599A)

RRE—%K 9A27H (1) ~9A28H (H) / Poster Session, 27-28 Sep. (Sat.-Sun.)
(a7%4L 98278 (£) 13:15~15:15) / (Core Time: 27 Sep. (Sat.) 13:15-15:15)
T#R{TEEEES | EENK / Underlined: Award Nominees

P-01 FiEtHOKEKBICHONBIEE L ZDREICAITT
EH WEFERBEAK) - AR EREFERRER)

P-02 #HAEDbIcE T Z1ELEF L KEHEICOVLT
HEBRC(FERHEAT) -FiR SR (FEREEATE)

P-03 Urban Landscapes Restructure Fish Traits and Taxonomic Composition in Japan
Giovanna Collyer* (The University of Tokyo), Victor Saito (Federal University of Sao Carlos), Terutaka Mori (Aqua
Restoration Research Center, Public Works Research Institute), Takehito Yoshida (The University of Tokyo)
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P-06 Laboratory Determination of Clams Burrowing Response to Marine Thermal Stress using Acoustic Monitoring
*Liang Weizhen (GSFS, UTokyo), Katsunori Mizuno (GSFS, UTokyo), Yohei Uehara (Shizuoka FRI), Yoshimoto Saito
(Ma0l), Kazutoshi Okamoto (MaOl)
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P-10 Temporal Analysis of Picocyanobacteria in Lake Biwa with regards to Vertical and Thermal Stratification
Mohammad Nugman Maher, Ji Cai, Shin-ichi Nakano (Kyoto University)

P-11 Ecology of Micrasterias hardyi dominating in Lake Biwa with special reference to nutrient utilization
*Fuji Xie (Kyoto University), Naoki Fujiwara (Lake Biwa Environmental Research Institute)
Fumiaki Nasu (Lake Biwa Environmental Research Institute), Kenya lwamoto (Lake Biwa Environmental Research
Institute), Arata Kawakami (Lake Biwa Environmental Research Institute), Shin-ichi Nakano (Kyoto University)
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P-35 Comparative analysis of rotifer trait-based functional group composition in response to environmental
characteristics of freshwater lakes
*Hye-Ji Oh (Nara Women's Univ.), Kwang-Hyeon Chang (Kyung Hee Univ.), Nan-Young Kim (Konkuk Univ.), Soon-Jin
Hwang (Konkuk Univ.), Min-Ho Jang (Kongju National Univ.), Izumi Katano (Nara Women's Univ.)
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1. Introduction

Suspended particulate matter concentration (SPM) is a
crucial parameter for assessing water quality, which
includes both organic and inorganic particles such as
plankton, organic debris, and sediment. Satellite remote
sensing provides an efficient approach to routinely
monitor SPM in water bodies worldwide. The
concentration of SPM represents the sum of the two
optically active substances (OASs, i.e., phytoplankton
and non-algal particles) and can be estimated from
remote sensing reflectance (Rrs) or water-leaving
reflectance (pw) using empirical or semi-analytical
algorithms. The semi-analytical algorithm has the
potential to be applied globally, as it does not require
frequent recalibration and has good applicability.
However, Rrs values vary not only with SPM but also
with particle composition (organic-dominated or
mineral-dominated), making it difficult to accurately
estimate SPM with a single semi-analytical algorithm in
diverse aquatic environments. This study focused on
developing a semi-analytical algorithm and combined
two water type classification schemes capable of
estimating SPM concentrations in devise water
environments where both turbidity and particle
composition vary.

2. Data and Methods

To evaluate the performance of the developed
algorithm, in-situ dataset and satellite dataset were
collected. The in-situ dataset was collected from the
Global Reflectance community dataset for Imaging and
optical sensing of Aquatic environments (GLORIA). The
dataset contains 4,513 Rrs-SPM data pairs. SPM values
range from 0.09 g/m> to 2626.82 g/m>. The satellite
matchup dataset contains 226 matchups taken from 14
lakes between 2004 and 2020. Also, we apply the
algorithm to real MERIS and OLCI satellite images and
present the spatial distributions of optical water type,
particle composition and SPM in four lakes (Lake
Kasumigaura, Lake Erie, Lake Turkana, Lake Qinghai)
and three estuaries (Maludam River estuary, Nile River
Estuary, Amazon River Estuary).

For any water body, SPM can be analytically calculated
by the following formula:

SPM = byy(4o)/bpp (Ao) (1

where by, (1) and by, (4,) are the particulate
backscattering coefficient and the mass-specific
particulate backscattering coefficient, respectively.

The optical water type (OWT) classification scheme,
which classifies water bodies into four types according
to turbidity (clear, moderately turbid, highly turbid, or
extremely turbid waters), is used to identify the optimal
reference band (Ao) that meets the key requirements of
the quasi-analytical algorithm (QAA) used to estimate
the by, (4,) for each OWT. The particle composition
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(PC) classification scheme is used to classify water
bodies into three different types (organic-dominated,
mixed, or mineral-dominated waters) according to the
proportion of particulate organic matter and minerals
contained in the water body, and to select more
appropriate mass-specific particulate backscattering
coefficients at the same reference band (by, (40)) based
on the estimated ratio of particulate organic carbon
(POC) to SPM from Rrs. By combining these two
classification schemes, we classified water bodies
around the world into 12 water types and developed
corresponding SPM estimation algorithms for each water
type.
3. Results

The performance of the newly developed SPM
estimation algorithm was compared with 11 existing
SPM estimation algorithms using in situ measured Rrs-
SPM pairs and the results show that the median absolute
percentage error (MdAPE) was reduced from 51.3 —
58.9% to 43.2%. The performance of the proposed
method was also evaluated using 226 satellite matchups
and the MdAPE was obtained as 43.4%. The further
comparative analysis and showcase based on several
satellite images demonstrate that the two water type
classification schemes play different roles that can
effectively enhance the accuracy of SPM estimation.
4. Discussion and Conclusion

The new SPM estimation algorithm combines two
different water type classification schemes to define 12
water types and allows different calculation formulas for
each defined water type, thus improving the accuracy of
SPM estimation across different water bodies. Using
only the OWT-based water type classification scheme
can help select appropriate wavelengths for SPM
estimation, but it cannot address the issue that water
bodies with the same SPM concentration have different
Rrs due to differences in particle composition. Using
only the PC-based water type classification scheme
makes it difficult to select appropriate wavelengths for
more accurate SPM estimation. The method developed
in this study has two challenges. First, since equation for
estimating the POC/SPM ratio by Rrs used in this study
is based only on data collected from limited water
bodies, the applicability of this equation needs to be
further evaluated using more field data. Additionally, the
POC/SPM thresholds also need to be further tested.
More importantly, a semi-analytical method that can
continuously estimate the by, (1o) value from Rrs()o)
could further improve the accuracy of SPM estimation.
Second, the proposed method can only be applied to
MERIS and OLCI data that can provide sufficient
required bands (e.g. 620 nm). Future research should
explore whether this method can be extended to apply to
other satellite data
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D Z DR E D BEEMFAE (LLgE - HEAH: 1997)
EDOWREETIE, AA DT EE, vFUE=Y A
F 7 W LWV o T IR KM MIZ B 5 K E O HBL
DHTICHER S NIz, ZOZ b, B)IICiRirsd
30 FEM DO ITKER DO EAL R HEA TIR Y | W BREE
DEALRH AR E DL KR e &N EE L TV D A HE
WRH D, SH%OMEE LT, SRIOREERE
2O ARRN T =2 ) U T kT H 2 &
R0, O BARMEPERE AT T 5 K ERER
DINE 7 BEWIRIZRHE T 2 LR B 5,
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1. FLHIC

P, EEMKPBF O LB 2B YD TR
ENTNWD, BEEFEDDOERE VI AR
TN 2 EMZRRMED IR KB L., B,
S DT O AL S BLOMER 2 &, S E S
ARER—ERAEZRME L TEY ., ZOAAMMEIT
IEFITE, LinL, #idibOEITPREMEFEE O
mln b, KEEOBEESE ., KEDOE/R Iz > T,
TS ORREDMERF RSB IZIREEIZ 72 > TV D, TN
2T, AR OIERAE BRI DL E b & D2
IRV AKIBBREEIARAE T DR OB O A4 B
WD L, AREROBIENESENTND, 295 L
To . KR I AR R Z 31T D B A A R
ELTNESIT bd, KHPEOREBSHEREITIL T
TEEERIETAEEB L, KERESLEEORE,
DICIEMDOTH PO L Vo T ZE 2 5 T
W5, Fo, KAERMIZZ DFERLHAMIC L - TB
BEOREA KM DL 720 5 508, fthokAE
W L RCRI R A N e <L & ISEBTHTIE
MO RFERKEEIZHBIT HHFZRIZR S TS DR
BRTH D,
ABFETIX, HEERIT o & a2 R 3 K
DRFHPK) Zxb8s, KRAREY O oAk % HdE
T2 L L b, KEMEY O & BREESM L ORISR
EHAONCTHZERERNE Lc, IHRAKIZILS
BB B KA 5 537K LT i S v - g sl
b HKEE T, BITE S BRSO 2 A5 L 72228 B
10km (272> THNA TS, KBIWICILE R#E
RN TR SN TR Y, Bmicki 2 8E
RAGHEREE L L COMifEEZ A LT b, ARIFFICE
S THELNTZIAIL, 4% OKBEREORAE B
FHEtERETT D ETORBARERE D Z LN
MrEEn s,

2. MHEAHE
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R AKICE TS KEEMD 1

ol /e TS (GERRFER HARERED)

JEF KD LFE - i - FIICALE T D A
ARG E Lz, ARV THIEL L 7KMo
M E P 2 RRe T 5 & &b, KR, KR, B,
JEE 72 EOWERIREL 2 WE L7z, »HHE T, pH,
wFR%E (DO), BRUREE (EC) &\ oo /KEIH
HIZOWTHET =2 2L, TN6DT7 =4 %
b LT, KERM O34 & ORERRMEZ o LTz,

3. BRLER

FEOFER, MHRAKTIEIRYX ) 7€, 44
ROy, AXAFTHEE, ahFFE, I,
FHEIZ Y, ¥FvavE, TA/af  E, 7
T A2 (HEEE), VT U E=s Y I oE|
TEE, A7/ I AN G RO K AR
VIR STz, T4 D ORPITKEE IR E AR
AR A LTV b Clide < FEE DOBREESAM:
it LIzl % < AL b iz, RRICKIE DS 25°CHif
BTREL TV D IS T ORI « Y25 L b
m< . KEHEEND BIEKDOEENE 2 i,
KENE AT LTS TR, EEICED 7R
LTWRV L MR —EDOHEG TR > TEBY ., Y
DEBIZHELIEZERETh-T2EEZOND, MAT,
AR LN CIRE AR 3R (DO) & by <
pH & T < HOKEM 2R LT, 2iubh D%k
IV TRHEAKICL > TH 720 SN D BEERME
E—HELTHEY, FEKOHEIENKEMY OAFICHE
S 2 etz LT D ATREME AV RIR S vz,
LT, 7T AIEDL D REEEES, T4 /=
A NERR EDOFHDFEN /A L TV R TIX, o
HAIZ R TERENLE L TB Y, HEAKDEREN -
MM R ELZ B ZITTWE EEZLND, Th
SOFERNS . FFHHAKICI T DIEAITAKAERY D
SEMEE X2 HDBEEBRBERO—~D>THDHZ L0
LTI o T,
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1. [FL®IC

THhYXTuhray (1% BEETTIEARR)
KRRBFEIZEREL TS, RBRFHRT 2N 5 R
JICIE, RIS HRITFEE Lz KA O TR - o]
RIZU FRIOB N> TEE L TWAH, ZDH
FIARCEREIC E J LT G 13RO T Y,
AWFFETIZ, 7TAHY X a b avghhoigy
REMET DT, aRT 47 AAM ZIEA L
B An s,

X17AYXFahraygh

2. ARAES L UHRHER
2.1 BRORE

2024 1 H . KWRERT 25 RN DA
THRfHTIZBWT, 23y 7 E2HWTIEN LRS-
BOHEM 2RI LIz, 7HhY ¥ ahsa vy
D 9HETITPMERKET LTE Y, B hix
Rbniinotz,
2.2 BARORAKBIE

2T Lo, THYFvu b vk
U FROBRRERR L TRBY | JEHOE#ITIET
AT, IR E LTEAT B Iz,

RIOBIR A MR T 272D K EO—HA 0 b |
ZOWHENGE T DORROBREZRE L, K
20)D X 512, BADOERR(1I~dA6), 2 DD O
L ERE(wW), S (Dmax) %/ X2 %2 AW CEHIIL
7o BRI OER(L~d6)X 3~9mm T, 2 DDA
O MWL 6~10mm. %S (Dmax)iE 37~98mm
Thol=(F 158,

# 1 FHUEE

d W
5.8 mm 7.4 mm

Dmax
70 mm

PSR (PR - B, ERHR—
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FhvxoOohFZnohnro U FREROEK

(R - BET)

Depth_max

H_bottom

(a) B

(b) I il E %%

w: BAROBE (Zo0oROFLOEX)
d1l. d3. d5 : BROEMDROERE
d2. d4. d6 : BARDAERDRDOERE
H_bottom : 7 — 7 Hi R DOELE

R1 : 7 — 7 HR D8

Depth_max : BEAREEDOEHEE

X 2 BEANDIR

2.3 EBIEDRINE DR

Uchman et al. (2016) 2 ® # 15 TiX, Ephoron
virgo OB PEE 72 JEF ISR S, BRI
2~3mm, 2 OB A EOF.OMEIE 15mm, ST
KT 10em (2T 2, £z, EEH OB IR
BT, AT EVRIGEWER TS B 5, ARBFETH
BINLTAYFvahrayoiRs Zne
WIS PR EZ R L TV,

3B

M - AEH(2013)91F, WEE TR e U F
MBREVEDIREOA A a2k +HE T
BHREE LA, AT ELURIOBREZEET S Z
EEHRELTVWD, THYF v rn o
Ephoron virgo 3 FEF 7o ~T B RO U FRIE
RETEHT 2 O1%, BEVRHE ORISR L72AT
HTHDLAREENRE X BILD,

SE K

1) Aii(2024), 55 E RSN O G AL EE pp.13-24

2) Uchman, A., Mikulas, R., & Stachacz, M. (2016)
Ichnos, 24(3), pp.191-203.

3) HEM, A, fiH2023), HAFKSE2E 87 MK
= (K47),C-09
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EEBAIOVa0FEMMEE
BEFESRICEZSEE

RINER (FIIEKREE - L), #E—2 (FlRk - 1),
AR (FILRK - T)
1. [XL®HIZ 3. BRLEE

%< OKEEMT, FFEOHRE OBEIZIS T TT
B, JHE, AEIGHRER CORBMZENIED.
Daphnia J&D X ¥ a2 OBLEAEREIL, 7Y B shHh
(Chaoborus spp.) DT 2EHRILFEWE (WA v
V) WCEvFBEEIRS. Lrl, TERKEICEEN
HEARBIL, WBICBIT S INb0ME—HaEGRE
BELT A AR H 5. Bl X, #iXI vy aoiFE
Pl 2842 Z Lo TS, KPP TERITY
U—oA o ofHE R Y, SEIERRETHET
LN, ZOIHOENNI Y aDBEEITERT
LHONIBGEES LTV e, F£72, SIS ORI LD
HEIIAHATHS.

ARFIETIE, SHEHMIC LD IV aDBREE(L L
EARREEIRRIC RIETRHBELAONNCT L2 LA HNE
L, FEBRARIT 21T 572,

2. MHEAE

FEER 1. P REDFEE ~ DR

EBRICEA L7~ Ivra (D, ambigua) & 7
AHHHRITE LT AN SEE LD TH S, s
T LD EBERRDID, v~ FLIvrazrdn
NA BT EBBICHMETITESINCE LTz, R
2, @RBREBROEWVC L2 EELMIET 5720, &4
BUZF L — M (EDTA) WINOAFED Rz &L
7. vFLIVraoEie (RERKOAE) (37Hh
N2> T BRER LT,

FeBRh 2. (EREEENRE ~0D S

FEBRIZIL D. pulex (MEP %#%) AR L, fEAEEERE
DL D D201, Yk AKKROFEBRZ (FE 3
L) ZHEEE L7, WELKIIOX X, @Offiad (795
A 3 EREAN), @8 (Spg/L, 1ug/L), fAHE -+ &
L7z, 63 HRIOZEERRT, EMAICEKL, IV abDE
&L BEERE (Cry 7T 4 —R) ORBLOMERE, KES
MraEiTo7.
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FEBR1TlE, 7V I IA TR LIV am
JREAAETHEE LT2D, $~OREIZ X0 ORBIRNIK
Tl (K1a). BREZ{LOMEILX, EDTA ZHRMNL7-
MEX THIER INTZZ &6, TSRO REIZK
TELRWZ ERmBENT-. e, iz~ Lr
Ty apBlEELEFET L Enbrolz (K 1b).
72770, ZOFMITEDTA Z ¥ L7 LB X Tl o
Bignol-Z bnn, 7 U —0OMghA A BNER LT
EEZLND.

FEBR 2 TIE, ST RE IS X D EIREER L~

BREEBIIMH SN2 o, kOB EITHAS
DIFE T TR FT 2EmRH - 7248, SHEIMOA KIZ
K BDBEDOENNIRD bvieho Tz, Sz X 58N
INSIpo B & LT, AEWEROEHEY L ST
L, A3 RENMES 2D, FEEREHL otz lE
ZHN5. FOEIMCL->T, BifRE (v 27«
—R) OEBEPMMETT LMD 7203, BhiEE
ORBMHNC L 2, BRI E~OFE R IM Y
Y AW IEEY

AIFFEC L o TR BOBECHEIC LTIV
DIFREEALA~DRE LRI 5 Z LRI L 5T

a) b)
_
33
Ez 1 11
O~
=
(9] - 4
2208 038
T2 06 06 -
ok
@04 0.4 -
G~ O
S 2
3% 02 - 02 -
S e
L
rg.g 0 - 0 -
£8 EE%fa;SEffff CEUTRIZEY YT
258¥737838%8Y gsz¥ezZeEgigy
5 § O VOanOun S 8 =V g8 zo2o
So g 2~ 3 sag  § Y§233
B g5 O O @5 =N &
B = N N
1 <
) -~

1, a) #& b) HERREZIZ KD D. ambigua O
TEREZE L (BHETEREDRBLR) ~Disk
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BMITSU0 FUoDRERICE-TREREIIRLS .
A PURS 2 [

*PHATEER  CRACKRE - Ady), R (RACKBE - 4d)
EiEEE GRIEKBE - T) |, Jamie M. Kass (AL KBE - ZE4n) , SECRRE CGRALKPE - A=)

1. EL®HIZ

XA =aF ) A FREEREIT, 1992 FIZHART
BExk SN TLLR, Z£OFERPBRNROE S 7 St
RHECHEHAIN TS, ZOREKL, BHERHNS
ISR T 5 2 & T, BRx ZakAE4EmIC
AL RIT T AIREE MR R S TV B,

KEEMOHRT, BT T 7 N ATRIKRAERE
ERIRAETE & D SEEREEIZ R L TV
5, FDD, KEAEERIZHTHxA=aF )
A RREEO BB ELZMT 5720120, B
T NOBRANDORB R T D 2 LA
RCThHD, LrL, 8777 b BRI
AT =aF ) A FRBEOEE LTI T
I BT LH—EBLERRPELNL TR, £
DFRNE LT, ERICBT 28777 oo
SRR EEDMRN T &R0, IHELFE AR O M E
EEBBLTCWRWATREERE 2 b b, Lizhio
T, HBMEDH 2 EFEZ1T 5 72 DIiE, BRI
BB T DAL LV CHIUET S & b
(2. PEELIS A IR D REEEAE IS 2 048 U 7o R R
WHRMETH L,

T, AFETIE, bRt =aF
JA RRBETHDAIX 70T REXGRIT,
FOEMT T T N ~DEEL TR L~ THIE
T5HEE BT, BEISEOFEBEMED U IX PR
B9 2 72 ORI A 2 T2 E v 7 BEERIT KT
T 5 mEBEFEREAT T,

2. MM EARE

FE L~V OFEEE, H ARG HIOWIA K H 2 HER
HLL-27H BABEISHE - v Fx A rv Iy
Q3R S IV a6 ) OB T Vs
N atEEERBRIC T 2 2 TIMEL 72, 2
ORERTIL, FHA 6 EfEORE (0,0.5,5, 50,
100,500 g/L) DA I X7 17U KIZ 96 Wefl 2%
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L. 24 R 2 &S24 BESERBIEE T CEsd L
2o ZORREITIC, BRITBT 5 HBOERE 2
HHT 22T, LV Z R L7z,
FEFEBR T, BTN O OH THAE Lotk
%8 2 ¥ (Daphnia cf. pulex, Ceriodaphnia cf.
smirnovi) &7V a1 (Cyclops vicinus)
W, OD. pulex DF, @C. smirnovi D, @
C. vicinus D#, @D. pulex & C. smirnovi, ®D.
pulex & C. vicinus, ©®C. smirnovi & C. vicinus, (D3
MRAGO 780 OF v 7 HEZFER L, Zhth
WA XF7uT Y Fae 3EPEORE (0,5,50 u
g/lL) TR LT, RIERBERIIAMEEEL 12 HFHE
fe L. mIEfAEKE 10% T 255 Hd 5 2 & T
DR AEFE LT, 5O NTRERINT — & H
O, KPR - NORESEENRE O AR 2 5 L 72,

3. WRLEER

27 HaRIG L Lic s o R, 1 I4 7
a7y Rt EEAEOBAEE ST AR
¥ IR R R A o — LTI R 5
ZIeMmoTe, L, Iy aflTid, Ei
L7 6 AR T CRBICLHAAERIELCED L
AW oz, ZORERIEZ A IF4 277 KR
Yy aEICR L CRINRN R E A o2 b
EREL TS, £z, BHEFERICHEW T, D.
pulex DFI & C. smirnovi DH OFEETITEIEIZ LD
EERE OWANTA Ty o 720, C. vicinus DIH»D
FEEECIE. RIREE CH MBI LTz, T Ofk
Rix, 41 I% 707 RBEMRERA 7 —1
TH7 U IV TINS5 2 & 2R
BLTWb, F£7=. C vicinus % & 1e% % TlX.
BIBFRICLY . TOMOREE & L TREEBNRE
WEMAL LTz, ZOZ b, A 3F7uFY R
37 v Y BRI ELE RT3 2 & T
REEBRED THIMEZ FIF 25 Z LR ENT-,
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BEET FETSHHBIER - BRI SRTOEFEN?
RTTS 29 FUHE - BEERERY - HEENTYOLLER

* L R CRELFK - BE), HyelJioh CGREZTR), B ETF GRELTK - B,
A B REEFK B, A% R (BREFKX - BFER)

1. EL®HIZ

U~ S IR IR, FIROAICHEME b
OBEREE L, HEMEICH o A 2R
s OEB/EE THD (I 1952, IS
2015). ¥~ hEZ T EIZLO LT HIERAEHIL,
Tt F A ENEMT 24 AT CEH L EET
% Z & (Oswood 1979, 4 1998), i FAHEM D
2L BEOLMTETT o7 o NEBREHEICE -
TREBBMOEHWVEETHLZ ENHBN TS, X
ST, Y~ T TR ST o7 b o afEmRIY
WCEELTWAZ EBEBEZOLNHD, CHRICFH
SNy~ M T OEERIIEkRY THDH. £

7o, U~ M T ERBRICH A TFRCELET DD
A AR THBEEIX, WR VAR E S KkEZ
DFEFEERNICETD ALIEE T H (5D 2008, My
(5 2009) 7=, BAfEZREFOZBRRMEIT 2V & T4
Ehb—7, HEEEZHWS Y~ ey T OEA
I TR X o) B RO THEAETE) v
I 2FIHOBEIRNI Z 5 Z LR TFRINS.
T, v~ hET TR RNEEE DX
INTERELTWDHD, HEREFHICH LT H S
EEHME LTARMEEZITo 7. H—lo, &AM
B TAMSE (Scanning Electron Microscope, SEM) %
AWT, vy~ s oofEEsBlEL, fEdE
W SN2 T A SN Lz, BT, i
7T 7 N - SRR - v~ FE ST
DIELENED D 3 D% ik L.

2. MM EARE

FIa) QENAGR, FHEFFIET), IR (e
KR, BERACEEF) O 1 HS & R
e UTERE Lo, AL, 2024 4210 H 22 HIZ
FIR)IT, 2024 412 H 10 BHIZPUHB)ITIT - 72,
BHETIE, v~ T THEERE RO T
LUV VEET D &R, BREMEOH
My, BRI EHRE L TERRICED

48

fiotz (K). F£7o, BREZERNOHE, W)NEEK
DERIK, TT 7 brFy bW TR
HITo 7.
FERETIE, AV 7AW TKH Chla
&, it FARDIR A Y (Drifted Fine Particle Organic
Matter, DFPOM) #ZHIE L7z, F7z, 8K - il F
Wy T RELL, WY - BT T s N R
SRR & AR RN, &6, BELLY~
T T DS b B AR ER TE A AT
~ NY7 T Macrostemum radiatum (FIR)I), DL
~—3~ MY 7 Hydropsyche orientalis (P44§)11)
ZHNT, EENE &2 T 7. i
1%, HARFZED 5 VT EE - SRR S YT,
AT ARy B T THEEHRESE, SEM T

AbR—ZRAWHERORETELRE

3. WR-FER

FIRNOPARERTIE, WFTT 27 MR -
THERIHIEY - >~ M EZ T O LENEY O
RS, HAg Mg AR Uiz, BARIICIE, T
T RUMTI, VAVESI VUV aRED
W77 b nELSHERSNIZN, TbiX
HEROCTHEEN TR E A ER LN o Tz,
M, FERETRRT AT Y U
Aulacoseira sp.X°A ¥ r A V) V)& Fragilaria sp.73,
HLENIZIE, REESCH A 2 A Y g Cyclotella
sp.23, D2 5L LEWEESTEEINZ. 2
NEOFRRIY, NI 2 DT T 5
HLO—HTHY, EHIZFO—EE~ XS
DR LTV D ATREMED R S 4L72.
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1. [XCHIZ

H LN DOFRIZE 53T D728, HRx 7RBRER U
ENEBEH SN TWD. XA TS T 2 BRESE
OFlE LT, LBt S Fi~O b EROHEIC X
DITAEMEL ORI (Katano etal. 2009) <2, )11
BNV ETRET D 2 LI X D5 Bog 2
KRz bhd ()G 2007). 22 T—HOZ L
T, 77 v yaiitlicbbe T, ¥ A LRIcHER
SNt a2 A TICHS T2 T Hwi&E) %
BREGEMRE LTEBLTND.

B s ZHmiE, BE TR LNV
RNATR EOWRMEL 2T L, #HE (FFHEOO
TEDH) 15, BRICERN I B Mok
A R1X 53R (Mason 2019) 2% Hi i (Tolkamp, 1980)
TR RN RE SN TWD. £, RV
B2 U TR A ED 561X, ko=
NEINT 252 800> T 5 (Smart 1976; Becker
2001). & AFR TR & 7o 2D HURLZ2 R AT L 23
AL (Katano et al. 2009), fF3EEFHDE LI LY
EEDO'EIME T 9 5729 (Peterson and Stevenson 1992;

Allanetal. 1997), #H v/ 7 OBEMKEIZED T 5.

—J, BUEFE STV D EbETiE, #EEDIC
WUk R LTI L, 2L r s
RICE Y MEERA RIS 2720, R NS T
DAEBMBIEOU B ORND ZEHbHFEIND.
EEE, LR ITTAEN S 2 X LN)ITIE, B R
B 701 Y~ e T BOERENPHRE ST
%75 (Katano et al. 2021), ZHE CTHEE 7 T
%95 LHPR T DOEEIZOW T ORI RIT D720,
F ZCARMZEIE, TR ER A AW)INCBT D
WHEAEFEOEREZALNCTIHIZEEZHNEL, ©
R ITHIE COMEBRBEEOE, BLOEER Y
T ORM EELENEM O E g L=, Nz
T, BRI E O BT 72

2. MHEAE
A S LT, R AaA L (ZERAET, IE
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BENESSICEASTLTREIDETOREE

REAT ol REALFR ), A R RELTKR - PR

JIKR) OF L Efiie X A TFimo 2 #ig, Mz TH
SR & L)l (= BRIRACE BFA, #d /2 JIIKHR)
D1VHEERE Lz, WRMZ LTI, 77vv=
FRIC A7z tibiE e (BUF#EIE) 29 ST
WA=, BILAIEO BR THREZITY, UIT
bR IHAE 2 £ L=, R T, Ao
TR N IO RAREST D0 L RIS, BREEEE
KIOWNE, {75 BEEEEE, WIRMBIOBRE BT 7.
EERETIX, (EREY 7D Chla &, A1
¥ (OM) - M) (IOM) &EAWE L, IRM B
YNNG PRI EREH L. 61T, BELE
BEHL N © T OHERT, OM - IOM &% JIE L7214,
K825z, Imagel 2 fVWCRI5 A X&RIE L
7. Sk, BEREDOR, fRE LA a2 VT
{LENED T 54T - 7.

3. MRLER

Alal by - T 2 g Tl L TREETE 124
HHEX, #7e7F NS TR Ceracleasp. & =
VX avu M T TR Goerasp. THhol7=®, H#
WX Z ORI A, W) CTEE Th - -5t
fiv~ MEST 7@ Glossosoma sp. Z .

MAEBFHIZOWT, Bz T2 &, i
THEHREREBITA OGN o7z, — KT, TRT
1, Chla BIFERITED LE DKM, OM + IOM
BIXERIZ IOM OFIE A — RIS L2 D%
DUz, Fio, HEENTIEERIAEWEISGZ HD
T2y, Bk O TSR T DHEENTIL, %F
W2 A A Y U )& Achnanthes 13% < BIEE S iz, Z
NWH LY, fEEEEN LRI LY —E RS
T, BRLMERESERENMEREIND KO
T ATREMED R STz, #EHLIZ DWW TC, T T
ToL, BRRICLVRESRKFZAHALTND 2
ENGIpole. ZOTEND, BILETIERIVEL
TR A XA RRIZ R 72 2 E DR S
L. A%IE, S IR ERIC KD M DOZE
ZAEFHICH SN LTV E 720,
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Bk (BREZAK B,

RELA K B,

A

wE (

Hye-Ji Oh (£

1. [FCHIZ

Vv M IS BRRINEO A IZEMEZERD,
NI DM A 2 B LTk 2
DR EFH TH D, IO A 2 KNI [E

ELTHEL, PUBRICIIREBICRE BT Z b,

WO BEERICERT 2 AlBEMER RIS LT &
b DD, FERIZ EOREDFEY 2K F 5
BrREL, WIEEO BEERIC EORERH LT
L0, TOFECOWTIEIAHAR SN L2, H
K RKOEEM E 2Ry WY 2% LIS OFIR
JTE, £ETH U~ eI o¥EME L TAAY
~ BT I, FAANTU NS T, aX~ b
70 3EMEEL TS, Zhb 3L, AE
D5 BT 1 EMERRE & AR E8DE
HZWFRINELICKREFRAET HZ LT, FiRER
ELTCAMMEDORBEE > T D — 5T, AfER
DRESy 22 H O DG BRI IT R o X 5 7B
TERICEH 57 % A4
HBEOFEFOAEERAZEREMICHL NI T H Z &
%, ¥~ eSO OB E > CTEELE
26D, T TARIFFETIE, Y~ X Z58HED
LOBEEERZFEMICmAE— 5L LT, FRIO
MFETZ7v7 hrbkv~bber 7 OHELENREY
DEEENEFTRDZ LT, ¥~ e T8Ik
MWHBRELI DT T 7 FrOEREEALER LD
WZTAHZ EEEHME Lz,

2. MHEERE

FIe)l GERRFFIAT, JEAKR) I8N T
Ry L6 700m T (St KWt &,
Koy WAL 575 4km Tt (St BEB/INEE) 0 2 HiiR
ZAEME L TERELE. 2024 0 4 ANHHI2
RN — B, S HUSCKERE, )R KD
K, 7Z 7 brxy hTH FOEREZTY, OF
TTCI~ T IHmE ROy THRE L.
FEERETIE, BAKY > 7L E AW TH)IK S Chla

MRS TS, £,

SRR - WF5ERT),
B & BEEX - BSGEEN R~ —),
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HBEEAA T FETSOEBRIZEITHFEMEL
METI09 P EHLELENBTYOLER

JFOEF (BEEFK- B, LH b
FE R GRE LR - F5ER)

&, DFPOM &, DFPIM &% HlE L7-. it F
YINEHNCHEY - BT T 0 S DR -
MR A BEEIC L VN, S, FELEV
Ner ISR EfE L, RiFONEYZHREE L
HILENEWOREE - Hx1T 72,
3. BRLER

Wi, BT T NUREE L bICEE, B
FEIZOWTEEHE LR oz, —FT, 4
~ FES ZHBOECERNEDIZIE, AR A
WLTHWM T T 7 boBnEL, 87707 b
NI TDCBEINDIDOALThH -T2, £, B
HRIIREHIC L 2B (IS ol Zhb R
BT 5L, IR OB SRS EENOE STE
LD EIR ST, SRR OR T 77 v
7 b ERTFUCEHERE LTV EIEB 2
#ot DFVY, shiuIsERIC L 23R EE
LT, HEROY A Xt U Lo FEHEE & 3R
LTV ZENRBZOLND. HEENIZRIZE)
ST T 77 NAZEBRLT, i MEYM T T
Y7 N UBHECTHILENEY O AZ b E L VEEL
HEIRT D78, FEFHEZURITREETE (\MDS) T
Br L7t SR, Ik ofEEE & W bE A OFA
BEIXZEDHIZBNTHEL, RES BT
B EDRE T WIDKFORETIE, AR
N LD BALNBEETH - 1273, MILENEWIT
Z ) TiX otz

AT, KPR T 2 G IR &
DEILLTH, 4~ b TrINnERRETS
EHERIIE D LT, RHIC X > THEIEROE
WET DAREMEZ RIE L T D, 451, fHE
R, *AFT~ bEsrFIZONTRNLIKRE - [EifE
SMEHETATH> LT, BREE Y~ e T
FLOTER & B IREE S O ICEEMICREm L, #H
OFBNE & B - FAREICKETREE 25
ZTCWVE T,
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HERAIZH T S Metagonimus BB RD
PE, P LUEZFRBEEOERE

bk (B RSLKRE -

1. XCHBIS

Metagonimus JEW UL H AR, B8, #EIR LOH
Ezagle7 VT fileny 7, a—a vsX fl
IR LTEY, ABILRRYYEL 5 &2
FTIEBMON TN D, AROH—PRIEETR
KMERTHDL U =T, 5 P RE 3K
fa, BEEIWHALAEB LORETH D,

1912 FATE AN W . M. yokogawai 73 S
NWTLIE, BARIZHMT 5 & LT M. yokogawai
DML, M. takahashii, M. katsuradai, M. otsurui, M.
miyatai, M. hakubaensis @ 6 FENFLE S 7=,

IR, T AEMFRIFEORRIZEY . FBIC
BN ER A EN TV ENHBMTARY
2022 12 M. saitoi, M. kogai. M. shimazui, M. kinoi
D AFERFER S, ETBERFEICONWTHZ D5y
M DOFRPEH I NOOH D, TIITFED,
ENENDOHEDE I &R RO MG 2 G
FRETT 2 BN AT TN D,

AWFFETIT, D FAEMTFRFECLD . EEWY
IKFRIZHT D Metagonimus JBR RO 3R, mAid &
O e EOFBRZ1To 22 A LT
%

2. MBEAE

HfE 3 CTh 2K AITEEW ., EEWMAKZED
136 K OUKEE T bl & 7o i3 & v TR
Lz, BEELTCRBOME, B L UOmRETnE
NALHRTEM LI, A4 KT T REDAN
—HTAERANTHEBDAZENLH Y T &EET
HZETHHERICE ST, B LA Z &L
J1 U T B L72 DNA %2 VY, Polymerase
Chain Reaction (PCR) %% T COl R DI
MG a R Tz, WE SN EME W T —r A
fIEAT 24TV, INSDC (ZX8 5k S 4L72 Metagonimus J&
We DL & & b ISRAH A R LTz,
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BRI, TR T (R R

<t
>{_
%
&
_\2_
&

3. HBR

RAS L 72K f 43 FD 5 6 10 Fli S 5 FED
Metagonimus J&W B3R Sz, 7 T HOkER X
Wi, EVETABLN=T A1 DfENG M.
takahashii, % AL L OED & A QNS M.
katsuradai, t 7 3 R OfENS M. otsurui, T
ZOFHFRAMN S M. mivatai, AT, BT LV X
T D76 M. saitoi D356 Tz,

£, = ONOBR S 1T
(Metagonimus sp.)l% M. yokogawai & 92% @ COI Hi
HBCHNOFFRIMEZ R L, SRistHiZ B0 TBERAE D
W E B RRL 7 L— RIZB LT, Metagonimus
sp. & M. yokogawai ® p-distance % 0.092-0.100 T

-7,

4. ER

ARWFIEIZ LV . Metagonimus W B OfEFE L LT
eV A BLR=T14 D2 FERHE S
2o Flo, =34 O LR SR IT AR
HToH DN H D,

7 DI M. mivatai, fiRIZIEL M. yokogawai
DIFATTHFAT D L SN TENn, RUFE Tk
M5 M. saitoi, FREAND M. miyatai BRI S, M.
yokogawai 1IMH S 72 o T2, ZORERNS,
BIRNT M. yokogawai 380> L TWBHH, HDH W
V0 BB W CHAE S4L72 M. yokogawai & S i
T ETFEIX M. mivatai & % NE M. saitoi T¥ % FlHE
PR ST,

Flo, RBETIE, AX BV DY T ORYHTE
FEOENLZ EATTHAE LIS, FFE DN O B HF
L. ORI ARRICFAET AMITMRE T 7
Mote, TDI LD, Metagonimus J&W HIZEAL
£V b EORFRIZF RN H D ATRetED & <
ZOHFIZBNT, HE - FAERBEZEAEETH
H T ENBDTREINT,
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1. EL®HIZ
KB DT A VAL, Y %8 U CHIEE O 2R %
FEL., WHEIZ L > THIlBN A % DOM 7' — L2
BT 2722 & IRFEMBRICB W CTEE L &H 2R
LT, ZDD, VANVADIEREZRT VA
JVAEFEIRE (VP) 1%, KFWEERICBIT DU A LR
DHEGEBfFET 5 E TR R TH D, VP L, itk
FINRCE#HRIN-ZF IV 2L —H—L LT
W5 J71E (CH-TdR ¥ ; Wilhelm etal. 2010) <CBAfK
X B EBEF L (Yangetal. 2010) (2 L - THIE
ENTE, LrLans, HBEHERN R DB F
FABHICE BIEDO RN ENE, 7 A L APRNE - Ko
#HLIND, TOMZEENIR O TV, ARFFET
%, *H-TdR OO0 IZERNAR BN THEER L 72
TAXTT T v (BNs-dA) R, ERER Y
A IV APEHE < REIESL LC-MS/MS 12 & 5 E B4 7
Ab¥, HLW VP HIEEEZBI% LT,

51T, AFEOHMB~OBEAMEEZBIET S & &
HIT, WNRFFEER~D U A NV AD %5 % 743 %

Iz

ZEEHEME L, EEWICKET D VP 2RIE L,
2. Bk
AFEIT. 1) BNs-dA Z3BHITSN - K28, 2) M

MR OBRZE, 3) A L AR (Bk3kikik) . 4) 7V
—DNA B L7 U —BNs-dA DFRE, 5) VA LR
DNA OffitH, 6) X7 LA K% CREFEMAK S iR,

7) LC-MS/MS (Z X % Ns-dA HLV IAZEEE DO HIE
ZRET VP # RAED 5, DNA HliH, BRI fE,
LC-MS/MS 2 X 5 E &L SN-dA & (Tsuchiya et al.
2015) 1TV T2 T, EHIT, A /L AD BNs-dA B
ViAFHEOWMKFM 2B <7, OfigEia, @~
U —DNA, @7 U —5Ns-dA (R iAEhJIcfEFL
72 BNs-dA) DOFREFHE, I X O@OREEREHE. 1250
TIROFNATHFT L7z, Okl 2 L 2448 0.2 pm,
0.1um R Y I —ARx— bk (PC,ADVANTEC) ¥ X
Mo —ABAT ATV (MCE,GVS) 7 4 VX —
TABL., AT OME « 7 A /L 2AE % w8 PSR
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SR AL Z A LVE L
VA VAEERENEEDRSE EBEN~DEH

(SZAnfERBE -

E%

B,
EPNES)

HT), LREAEF (ESEREZE
(S

TR

(BX53, Olympus) CHIE L7z, @Ascorbic-EDTA T
TP L 7= M5 DNA VAR 2 mL (B A& FE 0.76 ng/ul)
(Takara Bio) & #sints. L
££0.025 pm O MCE 7 /L% — (Merck Millipore)
TAB LT, 2DT7 4 NV Z—Z HNT T AL A DNA
L & AR OBIER i L, 15 D 72 i &I o
DNA & F£ % Qubit Fluorometer ( Thermo Fisher
Scientific) THIE L7z, @ EBHAKTHR L= "Ns-
A (A& 50 uM) % FL£% 0.025 um @ MCE 7 «
IE—IZABL, 7 4 NVE—IT N T v ST PNs-
dA OREZ LC-MS/MS THIE L7z, Fiz, vA L
ZAERL L TN AR ZRERIC AL, ZO AP O
A VAR B RBAMEBE TR L7, @ kP 2L I
PNs-dA Z¥RINL, 6~36 FEffsf Lz & D, A
JLA DNA ~0 BNs-dA B iAZHE % it L7z,
3. BRLEE
@ FLE 0.1 um O PC 7 4 V¥ —ZHNDH Z LT,
MEMREZ2THREL, v, AR T A L AR
FEERREIRTE 72, =T, MCE 7 4 /L& —
W2 & DT ANV ABEIERITIR D > 72, ZHiE, MCE 7
A NVE =D NEOZ G R 20T 27 7
AT 4 NH—TdHDZ D5 (Tanaka 2020), 71 /b
AR DNEAEIEIZ R T > 7 SH. AIRSOWRH D
P SN2 ATREMER B 2 B D,
@ 74N0H—ED7 U —DNA &
IECE T,
@ FL£& 0.025 um MCE 7 4 /L& —
Kzl oD, 7V —UNs-dA ZEE
FChrETE R,
@ K5 12 BT ONs-dA OEV AKITIZIE LA
L. ZNLABEOE Y IABHE XL E L T,
AFERTILZ OMIZ, PNs-dA ¥ETHIE L7 EEED
BT 5 VP, B L OMIEAPE & DRk 1B L
THEIT T %,

{Z. Recombinant DNase 1

HRFLLFET

A Y Ry ) P53
FRALLLT

FRE - AWFISIIBIE 25K2286 DB A2 T CEM L7



AABKZRESIEILIRARHEERSE (2025694)

O-A22

1. Introduction

Land use change is one of the biggest threats to
biodiversity worldwide, especially in freshwater
ecosystems. Human impacts, such as urbanization and
agriculture, not only alter environmental conditions but
also restructure community composition, impacting the
size and abundance distribution of aquatic organisms.

One method of assessing these community-level impacts
is the size spectrum which measures how biomass or
abundance is distributed across body sizes in an
ecosystem. Because body size has direct consequences for
metabolism, predation, and energy transfer, size spectrum
changes can indicate ecosystem function and resilience.

Here, we applied the size spectrum analysis to
understand how agricultural and urban land use influence
fish and macroinvertebrate community composition and
structure in Japanese streams.

2. Materials and Methods

We used data from 441 headwater streams distributed
across Japan, from Hokkaido to Kyushu, using the
National Census on River Environments dataset. The
dataset includes 250 locations for macroinvertebrates and
191 locations for fish, sampled between 2018 and 2022.
Macroinvertebrates were collected using Surber samplers,
and fish were collected using throw nets.

Land use was quantified using a 400-meter radius buffer
around each location using the JAXA high-resolution
classification dataset (30 meters). The land use along with
mean seasonal and yearly temperature were used to derive
two principal components (PC1 and PC2), which are
gradients of representations of agricultural and urban land
use, respectively. These were used as predictors in all the
following analyses.

Individual body mass was estimated from published
length-weight  regressions.  Maximum  likelihood
estimation and linear regression were used to construct
community size spectra and estimate slopes, intercepts,
and model fits (R?). These metrics were then analyzed
using linear mixed models to investigate their correlations
with PC1 and PC2. Other analyses included taxonomic
richness (Chaol), community composition
(PERMANOVA), and taxon-specific responses to
environmental gradients (Pearson correlations).

3. Results

Agricultural land use influenced macroinvertebrate
communities, with higher intercepts (more small
organisms), steeper slopes (less efficient energy transfer),
and greater total biomass. Urban land use led to higher
model fit (R?) and reduced both total biomass and species
richness.

For fish, urban land use was associated with higher
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intercept and total biomass, broader size ranges, and
increased species richness. However, agricultural land use
did not affect fish size spectrum parameters.

Community composition varied significantly across the
land use gradient in both groups. In macroinvertebrate
communities, sensitive taxa such as Elmidae declined in
agricultural and wurban environments, while fish
communities were increasingly dominated by tolerant and
generalist taxa, such as Mugil.

4. Discussion

Our findings revealed that land use change, particularly
urbanization and agriculture, is an important driver of
size-structured and taxonomic shifts in freshwater
ecosystems. In agricultural streams, macroinvertebrate
communities were dominated by small-bodied taxa,
resulting in steeper size spectrum slopes and higher
biomass. These patterns likely reflect increased nutrient
input and light exposure due to deforestation, favoring
opportunistic species that thrive at the base of the food
web. Urban streams, in turn, showed higher size spectrum
fit (R?) combined with lower biomass and species richness.
This suggests that the community becomes more size-
structured and predictable, with fewer species fulfilling
distinct roles. As a result, trophic interactions are likely
simplified, and energy transfer across the food web is less
efficient, reflecting a loss in ecological complexity.

Fish communities responded in a different way. Urban
streams supported higher biomass, broader size ranges,
and increased richness. However, rather than indicating a
healthy ecosystem, this apparent complexity may reflect
biotic homogenization, driven by the dominance of
tolerant, generalist taxa like Mugil. While predators seem
to persist or even benefit, macroinvertebrate prey
communities decline under both land use types, revealing
a potential disconnect between trophic levels.

These mismatches suggest land use intensification alters
energy transfer among trophic levels, degrading food web
connectivity and potentially compromising long-term
ecosystem resilience. By combining size-based and
taxonomic approaches, this study shows that richness can
actually be a misleading measure: even when diversity
appears to increase, the ecosystem may still be losing
essential functions and becoming structurally simplified.
Thus, protecting low-order streams from human pressures
is essential not only to preserve species, but also to
maintain the ecological processes, energy flow, and
resilience that freshwater ecosystems need to function and
endure.
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1. [ZL&HIZ

FINMCAERT A7 FH BT e TR, /b
AOMICHEERE > THRAFRRK L, £ ZICEET DR
HOT NV A RAEBRTHEEZ LTS D, #r
£(19951%, e X FH BT ST 5 Eish oWk
BANRIZ 249%0BMENEEND Z L2 HEL T
BY ., KEOZRLBETENHERINLTVS, S
5, #EHQRO2NIFE Ry FEFMFEL T F S
HHYU NETTHEPNEETE DS T RE
BHONERLZZEERELTND,

KT AL ZHANCE AT H T hES TS
o> [HHhead)] X [ (mouth)) ZHH L, H
JAND 3 SO%EFE [#mnet)). [/ @ock) ), [H
(burrow)| & ONLERFREZ S &2, BYEOMT 23
BB

2. YA E T THIE

ANLAKBENTEHEBEL WD XA HT e
FTHHBIRIFER A7 BRITEIZ R T, Sz
head & %\ Z mouth OFEFHLEFEAS, net, rock,
burrow OWTNOOFEIKANICALET H0% b & 12,
BAEREL TWD RO S W= U 7 % E T
%, 72%3 head & mouth D 7 3R S 7= 85513,
A ICHEBER ST 5 mouth DFENE F7 .0 FEFE A48 45 1Y
WCHWD K12, e 75T HT NESs Z4 RO head
5 L O mouth DR & BN OEFR %27~ T,

X 1

ALIZ X 25 ot & BREDOESE

1 IZBW T, net. rock, burrow DOFEEILIRMA,
Hikf, BEOZA THE I TEY ., ALIZED
i X417~ head 38 £ O mouth 13854 HkADFER T
TR Llz, ZOFEICEY HiHho head X mouth
MEJFDOEDOT Y TITALE L TV DN EHER
IR L9 < LT,

AR (K - BT | ERR—
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Al ZFRALIESTHAD FESSHROBHEDER

(A - BT

3. ESFHATLESSHRDOEME

ST N TR oRMEE T ST
DI, 2025 4 5 A L TN2023 4 11 Al s
Mg E AT THEEIT-72, K212, head
721% mouth OFEZH LR E L7z = U 7 (net, rock,
burrow) DEIG %1 7 F 7 TRT,

202545 AICIE KBENICHR T O A% 5 2 72,
2@ 2R XK 91T, net71.9%. burrowl7.2%.
rock10.9%DENIE & 72V | HHITFEI net IZEHT D
BB L Tz, —F, 2023 4F 11 A Omfgic
X, SRICHEfE 527 2 A, ZOMHREZIRNE
PIZIEOIAAL B RDEE DRk SN T 5, X 2(b)
12”7 &L D12, burrow85.1%. rock13.7%. netl.2%D
H|E L 72577, head 35 X O mouth D FESE LN ERZE A
burrow ([ZEH LTEY , BIZFHI B VIAATHL O
WEICKMAEZEHES L Wb s,

net

rock
10.9%

rock
13.7%

net

burrow 71.9%

17.2%

burrow
85.1%

()it FTEEE 5 2 1-%6 bz X T56
X2 bXAFHAIT NEFIHEORETY T

4. BHYIC

AFETIZ AL ZHWNTCE X FHHY e T%,
B head 35 L O mouth Z M L. BEHDOEFE L D
NE IR Z b &AM ORI 25 T,

ANTAKBNTEHE L X FTHHT X T4
HIXIZIERA 7 BERITE 2R L, =V THED
FES. ShHIX net IEETHWMBAERLLTNDH T
EDHERTE, RO E T 57— Vinte
STz, HMAZHAEL TS & EIX, burrow I &EH
JFHZ b, REFROEWEERNE LT L X,
net \IZfE LIZmEAsBE LW L LR TE 2,
ZOFTENX. e AU b TS RPN AEN &
T L L ERLTEY ., 4199504 b H&
A LTWA,

SE Xk

1) PEAPE(1964) L i AE4,4.pp.219-221.

2) F4(1995) Pk 6 AR SCHEH BT E A B 4R
5 :pp.60-69.

3) HH(2024) A ARRRAKFEFERKE, P-34
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1. XLEHIZ

WEDOHFEIZHOWNT, v UEIE, EREWDTERE
I L CEANSERT 213 el ak L Ok
KBHEHHEN LA T D2 ERbhroTnND.
HIZ, KA BOREEDSFEGHEE D 3 505 6 fFICET
L2 EHREINTND. —fRAIC, LA RITEE K
RICE VD RKEEZRTZE, & L TN KR
DRI T 5 Z L mbh
TW5. Ko THIEKIRIZKIE, 3506 6 5L 5D
NTODHEHEE & IFREE DO 2, B SE5
AREMEDN DD . TORR, HESIH S L L
720, PO~ Y DA XRLARTZ g LT
S b EERND DH. £ TANE TIE,
Nakayama et al. (Scientific Reports, 2023) D#f4C% L

Ea— LoD, KEN~ U EDOREICEH 2 5885
BT a2 2 AETS.
2. BR-BER

Nakayamaetal. (2023) 1%, s S&:F%2 525 2 & T,
WP 78 LB D BR B IC B W T~ U Dz R &)
EDL BT D0 adt T 5720, fit, 8, &
& 7% 40cm, 40cm, 50cm DT 7 Y LAKMIC~Y E %
AL, 2019 4 12 1 16 H725 202049 1 30 HE T
7 289 HMDFEERZIT 7. KL 040m & L, H
W= U DY A RILERE 15em & Lo, Wl
D 3 WIL 7R 28 [ 5340 2 GHI 2 7212, magnetic
resonance imaging (Intera Achieva 1.5T Nova Dual;
Philips) Z#|f L7=. MRI values % HZ{57% 5 (C 25 #a
T5720, SREROMRE LIZER 15em O~ Y
FEMAL, ~ U EWNEO 3 & DIEARZERL,
KRB L UOBRERELFNT S 2 & TRREE L
Bz, RREIL, EHEAONTELORESE 10570 1
RV A= MVOKEL b - TEHll S 7z, £ Ozl
HE LT %9 D MR values % FI) ] L TR E#R 2 VERK
L, 3 IR OHEE AWz, ~ U ED
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KBETUEDHE

*RLEST (ER - T, OPEEE (FER - 1), RilE— @IEhHEE),

fi] RS (PR - 1), ARHER (FEK - 1)

BEROWMRZIE, ERERZEEEYELA & NDO-
400) % M 7=,

~ U OEREEIX, 2019 4F 12 A 16 HiZ 50.1
kg/m?®, 2020 42 A 17 BiX 49.4 kg/m?, 7 H 9 A
39.2kg/m’, 9 H 4 Hi%352kg/m3, 9 H 30 Hix32.8
kg/m® TV, i FEERIYI M T I R BE AN D L
TWo o Z ENMERSZ. 2019412 H 17 B D
2H 17 HOAZFED 2 7 AT 0.7 kg/m® LAEA
L7eino7=dlzxktL, 202047 H9 H/»5H 9 H 4 H
DEZFED 2 » AR TIX 4.0kgm® &, 1ZIF 6 (5D
R Tholz. ZOZ b, KENPKEIFEELT
WHZEBRHERI SN, 22T, o L FETL,
B % B X 7o KT 2 B0 Y L& EF L 7= R RUK IR
LEEORRE TR, EEKEIL 7°CThH D
ZEenbnote. Fiz, ZOwEMAMEIE 2=099 TH
OB EBEEESEDL R TER. IR ORER
Mo, MEKENRKEL2DI1TE, vV EORBEE
SRS 72D, v UVERFNSTVIREEE 2D 2 &
Nhho Tz,

Nakayamaetal. (2023) 2LV, KiEX~ VU EIZH
ZDEBNHLMNE IR oT- 2 e, FIFEBICEBT
5~ UEFDOKRERRICELT, il I 21—
arvEFR UM EER L., BEY I a2 L —
Vo TIF R RRUCIEEM & 7P 3 A2 7 T
ZFRIH LT 3 CRERIRE T VA8 Lz, K
7V R A X%, RPGEEECT 25m, £ O o fEE
T100m & L7z, $RE A v ¥ 2l oW TEREND
0.25mx16, 0.5mx8, 1mx10, 2mx12 & L7=. fi#hri]
1% 2023 & L7-.

ZORER, F a2 ABITBWTHNIIKBEEZ 5
NHZETKBED LEADBIMAOENTNDZ LD
Mot Fio, FRZ BB LT, A
ETHHEOKY E30 2, ENOKIED EF-%280
il LTV 5 ATREME DS R 47z
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1. FLHIC

EVDBFET RN — 2R H L CTEMEENIC L2
R FR—F BT DB A E LTS
TS, FYRLEEDT 2 AR TIE, FEITH
& 400~700 nm O "A[HEAFIH Edv, 2 o YeEkix
YA AR (PAR) EFRENR S,

AHFFED F % TH DK MEREE~ U E (%4
Aegagropila brownii) b E72, ZOXERIZL-T
RET2EMTH D, R, ALHEE ORI A
BT~V EE, HRCTHEZOmIZHLETHIH
RIBEROESKR LK T 2 Z & THAMIZHES
ThHY ., EORRIRARTLEMZ HIE S LT
%, LnL, o= UED [ERk] LWHIEITIT
KERHBBEA TND, ERONEBIZRIRME DM
DEIAE G TG L2 LT Y, lEICARATIX
72t (PAR) 23NERE CRIEET 2 Z & 3D T IR
Thbd, vVEIXEDOILIITLT, TEXHETR
EWNEOMIBICE TR TWDHDEAI 2

Ok a R B bas, BEEAEY DEEDMTSEIC
BbH, HEMOENFREIZR X 501X, e AR
Thdrun7 Ve a2 HE DRI LR
7D ThHDH, 7rra 7 4 LT PAR OFTHEH AN
RN ERSRINT B 720, 2B OYEITED
KL TIEFEAERISNTLE S, —FH T,
WL S AU < WG T BGEL A M 0 IR L7278 B3
DOWERLS £TIREL, RESOMBOIA K%
BrEN3 5 Z EMME BTV 5 (Terashima et al.
2009), FERHEIL, ~ U EOFEREREIZENT
b, 2O [FRESLDORE] OX DR AT =KX LD
BELTWDDOTIE/ARWEE X 7=, AH#ETIT,
~ UEWNEONERRE 2 R & ICFEITRT L.
BRI BT B Rk 23S NSRS &k 2 BRE)
T 5LV~ UEME O RS A B
BN LT7e B ZFEN T 5,

2. FREER
<~ UEDOWNEIERE 2N T D720, RS DR
B8 (2,3,5, 10mm) Z{ERL L. ¥ LED Y
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BRIRBEIE < ) T (degagropila browni ) MDIEF)FAERE & & BIGE

I & (ABC), /N dhsw (h)ilk - B
Rl #— @IETEEEER)

(Hf, wkfa, R) BIOABROERRHEE
SINTFRINTIRYT Lo, Z DRGSR, PAR @ 80%LA 1
NREDOT 2 mm TR S, ES 5mm DY)
Rk, HEokEREAEOFBREITIZZTE IR
ST=DITHR L, FEEISED B 2.5% 0D 3518 5 % #E
FELTRBY, < U ENIICITRR AL BRI 2
ETDHI ENREINT,

WIT, T OUEEBIZRET DRI AR & B
B CEXDNERIAET D720, 7LV ALET (PAM)
7 man 7 4 VENRHEEE AW T, I/ OTREHE
JaD AR 1T (PSID) OISEZME LTZ, JEE 10
mm DY FICHERE L& 2 A, FOIEORENL
TU& PSII DA R % s st E Bl 5
(Kautsky Zh5) (FBIE I 2o T, ZhTxt
L. fkotl O EEE A R L7cBRITIE. PRk
R IEERR AR I N, ZORRIL, <V
EOEENS 10mm b OESITH DML, B
Lokt a2 ZEICHIH L TG EIT> T D
ZEENODTEEMIRLIELDTH D,

IHIT, EIWDOBREREEEGHI LIL A,
rana”7 4 VREZTERE (0mm) 2 5ESK 3 mm
TR LD, ERLAETIEIAD 3 DA RS
Nz, 2, MEEE 7 a7 0 VIBEN LR
U720t (o) IRESICk - CEB L, £EL
wEscE <, FHE (3-5mm) TEWEEZRL
7o o THOOREIT, B EYOBGYE L RIED X
2T, = U EDERIENE O N ARG U THERA
OFFPE (AFRRECRLE) 2Nk STV 5 AlHE
M%7~k 7= (sun/shade acclimation)

ARG LV ~ U IR & @R IR I RS
NG S, NE O YA R A BRENT D &
I, THE T DI TR o 7215 270 e A ik
MEEFFOZ ENHALMNE R ST, T O¥IEIL, &
TEHN T2 AR A AR 3 1 BB OIS D T -
R—HEFEEDICTHLOTHY, U EDE
17 & ERBRERRIRDOHERHC AR I KA EBEA B = X
LATHDHEZEZDBND,
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1. FCHIZ

[T D~ U E I ZHERA9IS & M 72 KA D BRORHE
RZTERT 2 M Chrd TR TH 5. £ DEHLE:
PRI 2 RBRER O BELA LN THZ LiE, #F
RO T 72 AR L 72 0 5 5. REFSE
TIE, RFEORRDKEERNGHELNZT — I
Kox, JeAE & PR RRE ORI B L, KER
B ORRIZONWTELZEINAT-.

2. ARFE

FIoEH D~ U £ % W T2 BAVKEEER 2170, &
friEfg R (DIC) ORI 7R B2 LD b AR
BLOMERIZET HIEMILET LV EZEE LTz D2,
Tebb, K, KEFHEE, ~VEORERER
ExRFHIIL >, 7 DIC D& bEE=% 1
7L, #6472 DIC O&{bFEEE L1, HHRE &
O IZ B3 5 IERIEE T L% HV T 6 DDA PR
F A =% (G, Pp, Op, Ra, 0,,0,) ZHETE LT,
G, : B{iZ Chlorophyll-a &47- ) D KIEARGEE,
R, : FEMERFE (20°C) 2R DI, P, : fa
TR, op @ JEARIBIESZYE, 0, 0, @ JEE A E PR
DOIRERMERER, THDH. T A —FHEITITH/D
THRIEICES IEREERE VY, R/ TRIEIC X
VBT A —F O L OFERERELFE L
7o, LARIZXR Y, ARBFETIE, HmAKkD LHEIR? ©2
DODKNEEBR DT — 225 LTCH—FTF LD
RTA—=BWEEITV, BFONT/T A =X DH
FHNZERZRFI Liz. £XT7 A—X{Z201 T, 2 D

yycv
— ey

DOHEEMDZE L EREHRELZ AW Tz 2a 7 2EH L,

MAREIC L D pEZEH L. X T, SHEEM
D BSUEHEXEOEEOFRIZLY, AEALAOHE
R L 7.

3. BREER
HEEESNTZ 6 DOAFNRT A—=HXTOWT, 2%

REGELZEBREUHTICEHSR Y EDREBIINT A —2DHLE

ey (ERTR - T%), RBIE— (GIEHEZ)

57

LS (M REE « T57)

B D FERT — X I D Z 3 Z Pt e E i & A UHERA
ZEERGTZ. IO OHEERRICESE, 95%EHEK
fild L O Weleh @ t f 2 (W) 12 &2 p 4 5HA
L, 2 BRI OMEIAEEMLZTM Lz, £ ORRE,
P, IZBWTORMEANCAERZE (p<0.001) 23
BENT=. P, 1A FOHEE DL Tk LT AR
DEERIRTRT A—=ZTHY, 7 eimEDE
B2 T AUEHER ISR EE L 72 D ARBFZECILREIN T
JREETe HI RO FICER P T TEY, &L A
ZONRTA—ZDOWEREL@mOT-ERNTHL. £
DO ETPICHEZENRD - Z L, BRI
BRE OB EREE O ZNFIET L ATt %
RELTWAD. B2, <~V ETOKRE SIIHEHN AT
REZRREFEICE D D70, MRIZH 53 2 I &1
MR R D LB 2 DD,

—H T, GuRREBZLMD 5 /37 A—FIZHON
T, AEAETHER SN hoT2. 2B IdkiE~
DINE, 7rn 7 ¢V, FRFEICET 20T
HY, FIRE LY HRE LIS T CoRlfE2 ATHE
TholzZ &, HDHVIE~ U BEEDAFRAL B
XIS NSNS ENERIZH D LB BND.

S1eIL, ZHRY A XD~ U EIZBT D HISER
PE I BICHLNI L, WKBRREOZERMEICKT 5
PR 2 — @R D T E 70,

BEXE

1) SFHEE, BFHriE, 2ILE—, flEs, Ak
PE MO =< U EBIC L DIBGFE
B IRSE OWIGHEE OHETE, S0 5 R AT
W SRR/ 38 2 22, G-06, 2024.

2) B, BoRsaid, (FRERUEIR, HRILESY, B
D~ VIS R DA R IR ORI - ook
TRARAFYE, A0 6 4R LR AbHiE 3G AR IR B
firifgeR £, G-04, 2025
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<) EQREEDFHEFENRE

OV (MR - 1), Hlds (FEK - 1), RBiliE— @IEfEL),
Bdtreid (AER TR - ), JRFFERER (M=K - KRR,

BEE—RS (FF R - FEmED), BN (R - A1)

1. [XCHBIS

~ UE (degagropila brownii) 1%, 74 Y 7FHZ
HEINDYPKEDRBEO—FETH S, BITE, B
15ecm UL EORE~ U ER83 AT 2#1IEH A TH AL
IRE OB O Z L Vb TN 5.

B 6FEENLHIETHELEERITL D [P
DO~ U E] RIGEEMESRENMTONTND. £
DIRETIE, ~ U ETOREEFHOIDICHELER
ThoH~ ) TORELEOHEEPVEIZTED LN T
WRWZ L ZBREICETTRY, =) O/

ZREERICEHIE L O DE1E) OREZBIFEL TS,

Z T, A TIE~ ) EONEWE REE G LT
~VEDOKFPETERIZEV GO~ U EOMH
PRSP EH O~ ) A THLF a2 VLA
BLXRE L BED2NFTO~ Y EIZHOWT S
52 LT, v VEOEEMELEORBBRIZONTELEL
7. 72, ~UVEOMREBOEEZEBEL T~ U T
DHNELDOIREEIZ SN T D IR A2 4T - 7=,

2. M¥ - A&

~ U 2024 FITHEB TR N~ U EIZ
OWTCEHH - AEEZ T2, ~ U BIZTF 2748
EXRF L ANBEO~ ) FEZNENIET ODOE 18
BT, A RILER S enAdili, 5~10cm, 10~15cm
YA XD~V ENIET>EHT.
~UEONEWEEIX, KOF T TITEE
x5 252 L THL, 70 FEETH 72 BRER S E
TEOEBAZFN L. <~ UEOLRIZHONVTIE~
UEDmERE, B m&E/XATHML, KiEx
RKOT~VEZEIRTH D EWE L TEEERD
7-.

<~ U EOEMEREICHON T~ U T2 AKMNT
FNZFEHRL, KEOER TAY o N LUK
DEMICELS ETERE L, RBEEHESCNNY U NE
SEFHMT D Z & CHMELRE A E N LT,

58

3. BR-EE

~ VEWNEIIEA A ARFIRET, ~ U EOMME &
ZEAE O IT A M, NEIhTND Z &R
LTS, 2F0, ~VEONEFYWOEENS
WEE U EDOBEEN/PNE S ZERBRENTZD, i
ETIFERWEB 2, BRI OV TR E D
KEWEFEE~ IV ERENIZSWEE X, Ko T,
~VEONEHOEENKEWIZE~ Y TOHME
REDNEL e T L. L L, fiRELT,
TRLTWEERIIAONRhoT. £2, 2 DD
BOBEGRHEZRL L, FTaurABo~)ELD
XA ARBO= Y ETDOSHTPRER DN & ) #E
RERRE T

WIZ, WEWOE &L R, MR E RO
RIZONWTE X T, EH0LEHIEH 57, EDH
Bz R LTz, F72, EROER TV~ Y EEETH
WYL & & MR O R/NEIfR A iR L 7o, 42 10 fi
IZOWTHER ATV, NEWOERENRKRE WY E
DI MR E A NS N E WS FERB TR L
2. £oT, ¥EPEV Y ERLTHIIZTEL
[FRRDFER DB D & 53 ho Tz,

f72, ~UEDOMRBEBOLEICL > TF 2L
AEDO<VELYFRZ O~ Y EONMIC
< UEORRENDBR TN, 22 2DBO~
UEIZHITDIREDOLFE L HMr T 2 KR D &
Ezxohsd. ~VERNHOBRALTF 2LV AEBED~
UEDFNENnoTz. BT, WgaEitol-F 2y
NAED~ YT 3 EH 2 &L SR SRR O W E 3
2~3ecm IZHTc»> TS T Y, BEEMZE) O 2
~ U TNEOHEE L ZEOBETH Y, I - R L
TV EDORBREBICHFG L TWNDHEEZXLNT
W5, KoT, ZoaWIE~ U ENHTEK - 4
BENREITLTCNAZEEZRLTEBY, FTa2aULAE
DO~ Y EDHIRENENMENE LTEZOND.
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1. XLC®HIZ

~ UE (degagropila linnaei) 1%, ALH-EKIZILL< 43
it HFkEEO—FETH 5D, AARTIL, FIZEMICAER
FTHERD TEEH) BN ML TRBY, FRIR
RELAWIHES LTV D, FIZEHICITZ 0);%/\9”
DIEM, Al EIE L THAET D THER)
ARERTETGICHES LTS R %ﬂ”fﬂ“
%o RAOEATRIIBTHEWN T H IR O 7 Kk AR
T DA, A TR IR LIS & ALEE
HHHAAR, EEOWEIZILL 54 LT 5D,

~ U EIIREE OMEEERE TRICbEESN T

V. BB TIXZE ORAIZAT T, ARRICR Y
5.2 2 ER ORI IS S KFRMPED B
TWo, EHOBREEITBW T, FBNOBIEHZE
A2 BT HLENH 5, Boedekeretal. (2010) 1
AR M CEREE L 7=~ U = ITS fEi Ot FLE %] %
FENT L. BIZEMICIZ 2 2D AT B A4 TREET S
ZEERLE, UL, 3 DOBERSCHMNTOS
A OB 2 BRIC OV TEREAO L T TH D,
AL, ITS I L 0 b WEE B BE RS
NHT ) LT A R (SNP) Z VT, fi
FEMNO~ Y ENBIZHNT L TWD D, £,
HELTWDEEA, 250 3 DOBRERICIIN T
DHAAEEDEIITEREL TV D NEBENITT
HTEERHAME LT,

2. MHERE

2023 5 HE721E 8 AIZMING 14 Higi T~ VU %
PR L, HHAICHNT, 3oDFER (ES
AEAR FER) ORI, 1 EED BHERT D
DORIREZEIL, 95 1 AKNDS DNA ZEBIHh
HU7, 2k, EAEIT 1 SOERIE, F4ERT 1 -
DY FERNIMANT U720 L 885 1 ER & Aip LTz,
i L7z DNA % W T, MIG-seq # (Suyama and
Matsuki 2015) 2 &~ T SNPIFHR A L, R

59

FIEMD< ) EDHAS T LBIGHSHE

COREE T, feth, O, LR, —WES, sEXN (ESLREI)

Rl — (HI i)

LB ER OHEE 21T - 72,

3. #&R

BTSN O~ U T 13 OBRH 72 i/ £ HIC
Hpl SNz, £, RS ERO 81
T RERUSOERAE A & DBRVVHEBE 2R L T2,

4. EER

~ U EDOBEHMMEIZEET 5 % THF%E (Boedeker
etal. 2010) Tl&, ITS FEIEICES RHTIZ L > TH
HHRT 5D, FEBNTIL2 2ONT a X A THRF
2T 5 2 LR Sz, AR T, FIZEHN O
HTC vk bEl D R HEE S R S 7o, FloE
OHEREIT 13.25km? & AAROWIE & L Cid/hE <k
PRNHS, I RIRE 44.8m OIHWNICB W T~ U B13&
WL Lz b F2, —RICEEIIKE
IZ R o TRIBICBE BT 2 RS2 2 & &
BET DL ZOX D REMAMENAI - MRS
D AN = ALFMERITITHATE R, S HIT
3 SORERL & BRI D %I CRE S D Z AR
METHIO RSN, 7272 L, BRERENEEIIC
—EBICREINTND LIIfmCE ool
AIFFEOFERIL, ~ U EOREITI T, FrlTik
AMR A e R KR ORI L, Bz %
A EBRTHEERAZ B LTS, 5%, 98
[ 4 38 D HEFFBEAR I D W CKE 72 E B L B
L OB G EOIRANRRGEEED D Z & T,
~ U EORERICERZRMANGE LN D & WFES
no,

5 I SCHR

Boedeker, C. et al. (2010) Journal of Biogeography, 37:
1491-1503. https://doi.org/10.1111/j.1365-
2699.2010.02309.x

Suyama, Y. and Matsuki, Y. (2015) Scientific Reports, 5,
16963 (2015). https://doi.org/10.1038/srep16963
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1. [FEHIZ

PP 3 1T 2 iR ERE AL EZH b T %
ZEIX, FEROMEM ORI L OCAERERE L%
FTHIT D52 TCEETH D, FMZEHHOE T
Urabeetal., (2025) 72 EDENT-WER H D, —H,
%%m&&ﬁ HRE L W o T BRIEA L OB A 1Y

ZATRT VIR ORI R LTV D,
?Fiﬁ@$%VKEMT£E&*KEE%T%

D, KESCEEIZLVEISHKE L TnD, FloH#E
OEME LV 72 5 93RIIMBEMIC LR THD =D
miba & L CTHIEHIZRIES LTV, D720,
5 OWIEBREH T B LA T IA < B
LI TW5B,

P SEWMIClE, T E CTEEEDO SN2 <
fTONTE D (B2, E - Fil2004), #0055
RMWERBOKD D WVIIWEN SRR SN D
WZERBTIRY, {WJI, 0, EKEE W -5
WIZRO DN DR BREN L IFRISNTE DS
9, WP OER LG IR L b 0 b
RN, Z DT OEEBRACAREEMNT 21T O T DI s
AR+ THY, IR NEEHETALENRD
b, £IT, EFTHEMAIZOWTHEY: E!’J#ﬁd%:
TV, bz R L U ClsEmtmikic
LEBOEILEITo T,

2. B EARE

SEFHBZYICB I 2 HEREELE L ETRDL-D
ZHVE TSP AL R RICALE T D5 F =2 v v Al
WEOEECIE, 6 HuSickB W TRk = 7 3Bk 23 B &
NTWa, TOHns, FITKE LS m OMEICE

WTHEANRN=IZEDT 7 VR T v CEEL
Eh7-Ll =27 (B&47cm) KOOKZTE03m OHt

BTy Raryg—lckvgEREn:z L2 27 (E
X100 cm) IZOWTHEEZ{To7-,

9, RSz a 7B oEHEBIZ L, £
ST DB TREE 1~5 cm DOFE TAN—H —%

FAWTER L7z, R E =il Tame bk %2 A
WTHLER 21TV, HFBEMEHEAO T LT — |k

CETEMBEBEADO AT — U EER L THHTIC

HAWic, BEIN-EREMIC OV T Mertens et al.,
(m%)u%of VL, REOHELIT-T,
%72, EIZ SEM-EDS % W72 KUK DIEED G,
Eﬁﬂ@%&%ﬁ%%mhto

60

ST HEAONENLRICSTIEERELBEOEE

, RITE— (B T#E)
RIFHERL (BT 9ERHAIF)

T 5 (EEERK
(

J==N
2
T W

ﬂ@)

3. B#R

KPR [FEIE DOFER, D7pd &b L1 27 OEE 45
~47 cm KNL2 227 OB 51~54 cm |2 1694 F1k
HEEE) 7 KT EE 9 Ko-c2 KILK SR &z,
EEma T OfE R, AR T 7e < b 304 KRS

REEH U7z, F7z, BIEEWHEREIC T 2 b
U A PERC S L, ST IR I 1 2 BER LA 1
LOLALBHAL T2 o T,

BRI OWT, EFE8L60aTIicinTh
AR P EER R O BN & FREL OB FR D D
NI —057C, VRBEMERE o B8 B 1 3B & s LTz,
£, TN U PERE, BRSRESRAMEVEE (oxygen
requirement: low), o FE/KMFE (a-mesosaprobous)
DS EALAAT TR L 72,

4. ER
EEmMBEEN DR O DAV & FEMEFE D
ﬁ@ﬁ,%ﬁ%ﬁ®&ﬂk%%bf“éﬂ%ﬁﬁ%
o E77, BIEOKEEOPFEIZES &, Wl
Hme TR EHHFETYEL TV DL (BT,
BHNG 2024), WIRICHT 2 ERRIEROZLIT A
AN ERLTND Z EN RSN, 2D &
1, RIS DK Z & e RN,
R L BEMBHEICREICEELTVWD Z L 2R
35, FFIC, Rk BaR MK VR (oxygen requirement:
low) & o & KPERE(a-mesosaprobous) DHENNIE, i
BB DB OB E TR <TH 5,
BiEE

AWFIEIE, AR 4 EER) IR — T
Je# GREE 5 2022-5211-054) % AWV CTErbiviz,
5| FISCER
E@me(mM)kﬁﬁm®7om‘rﬁwémﬁtm
BIREOHH. TRILEX— - - BRI R RS,
(3): 45-59.

B - B (2004): PR OEZEOL FIRE-HEE:
Campylodiscus, Cymatopleura, Surirella and additional 10 taxa).
BRREREME, 17: 1-21.

Mertens et al., (2025): A revised list of diatom ecological

s

indicator values in The Netherlands. Ecological Indicators, 172:
113219.
Urabe et al.,
dynamics over 200 years using molecular markers and fossil
plankton remains. Environmental DNA, 7(2): ¢70085.

(2025): Reconstruction of marimo population
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R e -

1. FLHIC

WA HIERE D Z< —HIciBE 20 00,
RFE DI K O I W CEE 2 & & R
LTEBY, FHZBEHRITATHD A X (CHy) O
FARE LTHEA IR TWAS. A X o OERIERE(L
£2%c (GWP) 1Z CO, DFI 28 5 TH Y, ZDOHIEIX
REEBEFICER T 5. 56K, WENLDOR X
PEH OBFZEIE BRI S (FICHE~F) ([CEH L TFT
DIVTELR, IEOETIE, AFOFRIKMICH
BHE 72 R FBIRBR DSk L TR Y, KAl D A &
HH A ERIN X O CRETE VR L 5D D
ZEMHLMNZ/ Y Do H D (Denfeld et al., 2018) .
oL, EBEOBMNCKSSAZDA Y VRET —
ZIIEIRE LT TR LN TER Y, £ < OB
TRV TAERT HNRHIM & LTRbhs Z
ENEhoTo. T, AFFEICST D EINT -
KEWHFIN—IKTH Y, K FIZBT D H AAZHE
Wi, KIBZE, YR 72 & OBREES A EHE
RFBEFER S| S 2720, Z ORI R
DARFRTHD.

) LIl R aEE 2, AR CITALEE - BT
AR50, 2022 46 A, 9 H (EZ), 2024 4 1
A, 2025 42 A (&F - fokH) 26T 2 KEHO
AFA X R R - i k- ¢, fkick s
KD A2 EET a2 ERFT 5.

2. MHEAE

FRAIL 2022 FF 6 A, 9 A (EZ), 2024 /£ 1 A,
2025 2 H (&%) 128\, WEROWL, F=
TIVATE, FRE AGEEIZBWTER L, A
RIZBWTIEA 2 I, KEREZHET DT
DOKFREE I LT, LFORKINTIE, JKIZR
Zbit, MoFME =D —F I3 TFARY 75
—IZB W TKREZ BB L 72, KR, I8 17 B3 (DO),
pH, EXBEE, Jaou 7 1)L a BEIFZHAKE
FrEHCCTHE L. £BFL D v, GHWIEEITIL
P2 0.45-um A T LT 4 VE—T AL, £
NA— T F T4 —, DHHREFZHOCTHE
Lz, ¥AF A2 AR A HARIZB W TERKE 20-

[0 - O IR = = 3

61

FIZEM S L URBBKEIZH T EBFEAS VERE

Ak 2T - AR o (EER)
il #— (B iiEE)

mL H T AL TV EFAWTERR L, 8 M KER{LD
U D LRIECHEE LT, BT AL TIVRE D~
RAN—=ZVETH AR, TA7a~ W75 7
A= KFRA A HiHER (GC-FID) Ik o TAX
VEEREL, K[UREHRFO KIS S Bunsen R
B RO CTRGEA Y VREE RS -7

3. BRLER

HZ (6 H -9 H) IZBITHEGFAX REDZER
DR E LT, KB 30m) TEm<, #AKET
RV & S VR 22 R TEL 53 A 22 ok L7z RRIZIAG 20
m T2 A Z Ui/ NE (MMZ : Methane Minimum
Zone) NIFEL THY, Z OB CILIRTFERE NIEF
LTCWeZ &b, IR AZ L3 tET LT
HAREMEDN R S Te. Fiz, A X URVINEDFTE
D, WK DR ~OERER) 22 A 7 AT
HFonTWbdEBZXONDTD, RKEDOAZ
RIS D L IXHFRB A X AR E
ECThDHI ENRBEINT-.

A7 (1 A -2 A) OoFETIE, WENEeicik
LT\ S D FEEKDEEA X VPR 1T KT
45 uM R L7, 2, BEFERE TR LONIEY
AL YEED 100 (ERRETH o7, 72, KT
KEEZNEMICA TAHD L, RBA X VREE, K
JB A X YRPE L L CFERT 9 SRR E Do T
LIEDOFERMN S, KIT K- TRE E D A
Wr s, AZURKPICEREINTRER LIRS
L. TG OFEIL, FIEIICE T D A X CEREN,
HUZIR AR DTV ADHI2 BT K TIC
BT DILHERr-CEREIR G OHIR, KIS DO Z)
Bl VoK Ic bR HEEh T d
T EERBELTND,

Denfeld et al. (2018) 23MEHIT 5 L 512, K FDK
FENRBIL 2V E T/ el ST E 728, KRR
DAZHPER T T > 7 AD2T1%IZ b T 5 Al
MR ®HHZ L E2BET DL, XFOBMEBIHOE
BIIAF R THY, RBFEILEO— a5 R &
PEST DD . ARFER TIIELAKIED A &7 L BkE
WZOWTHHNT 5.
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1. [FCHIC

FAIEI 1T 2 DD KINZ B E AL, TSN iR
RAKRVFKRDPIRAT D SRR T D, KD
KB b HERTIE T % & MERTFE R TIXER R Y | WE
2B IEER & AL D KB 2B FET D, <
U EZ T DRI N A I 0 LT D
2, ERIRIRD~ U £ (degagropila brownii) 2D\
T —HHIRICBRE SN TRY, TORKNEZHES
T2 OITIFKETZ T Tl <. HIERMA SR e Skkx
BRRNEDOT=X Y VT PRMETH D, MR
RERBE 2 BRI 25 72 D12id, RERD FIEZ T T
SLHLOWT AL ZZREKIT]Y A, ZRET
ERRSTAEN DT T u—FF5H 2 ENEHEET
bbH, ZITIEFABFEHTNT A Lz, WA
BB ARICET D827 ) T — Mo v ZHl
DRAFIZOWTHENT D,

IEERIIATFIEERKT DRIV T, b
HDHH Z HIZHKHMPN LGN LB ETH D, L
ARSI CORE A 21T - T 72 fdk
MHDHHLODV, KDY AT bbb DD RAEMmD
HREROFREAITO Z LT LV, Zhizxf LT
Tex L UAV 2otz B— b v v 7 2% L
7o BEEOFHETIINRAT 4 v T TEHAEN
DX oTo DB X B TE DAL
T % Livescope Sonar & i > 72 {HaE DPRR 21T >
Too HRIE~ U EOHATIEAR— AR OfaR %
o T~V EDNAIBLORFENTERVD N T A
L7z, KRR ZEDTAKERERE~DT 7o —
FITIE, PHEIC K DBIESOR AR DL M2 B &
L 72 iR ERAE AN OB I R E RN EE X D,

2. Kk
AEORKFFE=H U o ZIiE, KR FTOT
Z 4 B 2NE[HEZR Matrice300 (DJT) (Z9E5E L o X %1
X172 ZenmuseH20 (DJI) ZfEif L7, EFOFHET
X GARMIN # £ GPSMAP 923xsv |Z Panoptix
Livescope Plus Lvs34 KT VAT = —H—%fHEH
C Livescope Sonar & LTHEM L7z, TV AT 22—

FHES, MmN, LR

MDD EHRLEBE KRR EFRFZZAVEHRLGTIO0—F

([ SZERBEMTIERT)
RiIlE— @I HHEEAER)

Y— 3R TRAICRE TS 2 LI A d ~
A XL =NV EZFRBIALR, BRI~V EDE=
Z Y 7IiE, a8 FTERAKECTTH A FRE T
HDH7v— MNIOR— AT IR Deeper CHARP+2
(Deeper UAB)Z i L 7=,

3. MRRUEER

2024 1 ARIAT- ok loB#EoE=41
VUTIE, RN LMK E RO S LT T
o T, KPFEEET 2L LIEKIC K D KIRSH
2N R DRNKEEDNT  ZANEE L TWD &
2 BAL, BEAIITIXZR < D LI DR G 5 REH]
B TE 5O TH D RSN, B8
TERPSTEHLOD, ZNETHON TV oT2
TEXEARA AT Y REEOWEEKEZ Lo
HENPHRT,

HZ=D Livescope Sonar #fi~7-E=4% 1 7T
. NEHETEEOMEEAKBFELTND Z &
DB S, BIEOIRRLENUTE D T A DI
Mz T, ZOEFEFHLTWLD/NaORENER 2
HENTET,

R~ Y =M o R — A RARICEE=
Z V7T WEDY 7 LR~ Y D v
TF VT BN E > TR | BRI~ U D4
FEIE S T & D alREMEAS R S iz, A2 e L
THMNRRKTh 72720, WIROEE T\ RT
— AP TE o2 2 b, I L7 fifa Tl
B Y B3RS, FHEERRD L — 2R EEEE -7
LD, BIREO EMHUNIZ ORI 572D,
BN VT ZIEMICBENT 5 FREALETHD Z
ERDMoTe, UAV R USVs 72 Ex VT, FED
ME(LERFTL TVETZNEBZTNS,

51 FA>CHEK

fEE 2R - FEARLSE - ZE)11B (1969) : [l &1 0> ik 57
EBERIZOWT O PHAFRE. bifEE K F ek H
fFgEHes, 21 © 23-31.
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1. FLHIC

SR BN L dVRE O ) KR E N A

RKOAE—RTEATHETFHEINTEY GG

BFFEA, RGUT 2020) ., 1B HAREOKEREE~DE
BENBREINTND, ERIROIRE~DEEIZD

WX, BAMEKREEORA, BAiRFEILY 27

DR, BEORFHHRENR S D EEbTE

» (Woolway et al. 2022) . % D/KEREE AR ~D 2
hE <,

HCHLEMFENY AZIZEET, L KEAEHOD

AR A DA OIREE (DO) 2METF L., i
JEND D A Z FEAESRIETE) b DO SREHE R 28

L, MRELTHMBOEREBLY A7 2 HED

Do £ T, KRERBUCMIMEZ AT 5 BIEH DK

& DO O EAEE B Z S h L, Pl o AmkEL
DRGERNZ DN TELE LD THET S,

2. MHEAE

FA[ &I DL T 2022 4 & 2024 4F D i KR RF ]
ZHRODINCT A ZRE L, W DOKIR L DO O
FEBLHI 2 Tl U7, S EEBLRNE 2022 4FD 6 H 9
H~I12 A1 HETE20244ED 5 H 14 H~11 A 2
HECTo 2|3 Lz, 2022 4%, KiEZKEI,
5,10,15,20,30m @ 6 8T, DO % /K% 1,20, 30m
DIJETI5 57T L OEBE TR Lz, 2024 412
1L, KR 2022 4 & [AERD 6 ] T, DO 1% 2022 4
DO 3BITMAZTKRIEISm 2z 7=4ETISHT L
O EBEE TS LTz,

JKi & H'— (Tidbit5000, HOBO)F L X DO 1 # —
(U26, HOBO)2» b [FIIY S v 72 77— & BUAS A R b
L7cRlRge T — 4% (RIR. Rk, B FREERH,
JEF, BER) O SHEEZT A XA (F[FEMRE) X
DETa— KL, HERKIESL DO ORIl L
BT LT,

3. BR
5O O DO 138 Im TiE 8 — 9 mgL”!
TLZEL TV, 20m & 30m OKFETIXE6 ALL

63

PR DKE - BFERROMKEHEEFHEL

*EESON, BEAEE, MRS (EBR - )
Rl — (FI i)

FRIZIE—EDHIG TR . 8 Ahfnb4e
JEVEBR DN IEE DK E THEERFIRIED e\ o, R
K 30m T DO A F 1 & 722 2 HIRIAS 2022 4E1C 1%
9 HFIDI G 11 AFRETOD 2 A2 b72 0 fi
Wz, 2024 FFEH 9 HPAILIE DO IZEr L5 T
Wz, KR 20m TIE 2022 45, 2024 2L H 9 A F
ANZIE I mgL ' PLTFICETIRT L, RE L OHMEIR
BT D 10 AA) (2022 4), 10 A TH)
(2024 ) £ T, ROEFRFIRIE L 2o TV,
2024 FEOKEE 15m TIX 10 AT UHIZ 2mgL ! LT
WCETRT L7223, 10 ARRICIERRE & DEAI
X0 BERFIRABIIMY LT, KIREICRIT D DO O
ETHEILLTORD X IR iz 0 TE
R BHMHMTH -7z,

Depth DOIETRE
Year Lo

(m) (mgL™d?)

20 -0.081
2022

30 -0.112

15 -0.073
2024 20 -0.086

30 -0.099

4. ER

[[ZEH > DO DOZFIZAE(IL . L0 H KB T —
WENZAHBID DI, JEE D DO OZEEHIZIE
it & PR L PPUGHE A R & B L T D L
BCET-, — T, 2022 FFE L 2024 FEDOEFRFRIL
EHEL LTI & 2 A, 2024 FED NN, BERF N
EL VT, [RRET &AW TN L7
B, SAOKBOFMEL 6 HDOKIRDENRZ H L
AT 3 SN B T =7 AT = A N N3 /A
77

51 AR

SURFEE, KGUT TAADOKRIEE) 2020 — R LB - Y
ZBE9 2B - T

Al S - GEIIR) 45 37-40.

Woolway R.I., Sharma S., Smol J.P. (2022) Lakes in Hot Water: The

Impacts of a Changing Climate on Aquatic Ecosystems. BioScience
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O-A32

1. [XLHIC

IERECICHE S KB R KIBAL & KA R
BAERERIZE o et e B a2 b6 L 5 5, fF
2. mWBENRE ) & FFom KRBT &Iz VT
AEAFIT O U 72 KR & A 3R BR B 2 SR 1B 5 A L
PRI D, #EEKEE LR CEBERRRERE IS
AT LD FERE N2V 5 5720, ZHIZS T
WK YEFRIE O 3 A 1L 22 IS AR — 12 72 D W REPE
NHD, ZOZ LT E BT, wARMEEEOEY 7 Z
YU MUl EOMEEEE I T 2 AT D ZEH
B /e KRB — 2 AL MT 2 L 28 U T, BYiEEsE
DAY =20 Z & g2 d 5, L LEBER KR
DIEFE L D MmO AT I TR & £ s s
Zxg H B L bl U T, WAFIE R BRBE S Rl
BICHTE T REBICET BRI E LTS, K
WFFE TIEAIE — IR WIS FIR SR BR B D FE =AY, K
PO KT « BMESMOEALEN LTy TH D
VBRI T L ICE 2 D AT ReE A RGE LT,

2. MHEARE

BR85S DNA A F\U 7= FlAF B 727K 05 18] D 53 A i
HEARFEIEE O EESARELEASD
B, SRR, BIEEBRETITNT 5 MK SR D
PO % SRS U 7o, SR IR B YEiig o Gk
K13 m, HAE 12 km2)IZH\ T 2022 46 A D
11 HIZEF 6 BT o 7=, EOWMIZKEE 6.8 m il
FEARMIE NMFE L, WA EALC ol s nTund,
FImAKMEREHTHD, EATARE =TV ANREL
HRENTERY, MNOREHOIZEAEEZED D,
EATRL =T ADKEF MO oAAEEET 5
o & W A D e TS A TS 3 v TR EE A
(3,5,7,9,11 m)IZifIk % < ZHL 7 & Liztk,
iR 7T 4 ~—% HWT 258D DNA 2 v —¥%
B L 2 DOWIZRRE Tk U7z, BE T OB
TR 2 -t o 2 a2 2 #S o
££ 100 m AN TITV, KR 20 enPh EOEAR DK
ZEIU7-, KB 1m Z &SRB E 2 E M UKE
AFEFRE, "KL OBfRE IR LT, £72K)E,

*Rarimdr (EBDF, ELIR) - SE 7 (EBRD
- RARE T GRS - Rl — @I i)

64

HNBERFABEANASKEREOKESFHZEMNLT
HERYMBICEZASEE

- EHSCN (EBRAT)
- A (EBRAT)

Wi, KBICRBWCEMW T T R EE A R
B L 72, $RIE ST OKE 1T ProDSS (Xylem) % F T
AKEE 1 m ZEIKIR, WARmERRE, EXUREE,
pH. WE., ZJuu 7 s/l alBEL2ERI LT,
3. R
HIZICBNT 7 A0vD 10 HICEBICAmRER
BEQmg/LLLTF), FEIZE A~ AIZLE > TOEKIE
BREE(13 CUL )BT\ e, £ RREH o
W DR —/KIEDOKEIF/KIBICHKBRE2EZITR SN
TR FEAFIRSR IR R4 0.6 mg/L ALl 2 C e
o7z, BRSO R D D IEAF AR IRE 2 mg/L L
EoKIE 13CLLF oK CREEE X 2o
7o B A ADEEEE DNA B8 AN S 10 Al
WLt L CdbiflA CEN ooy, =V~ ADER
5 DNA REITMAR CEN R o7, B X
T RIZEBEHESND 2T T T T N RO
FEix 8 A 10 HickWTdbiia & bl L TRk
1.6 %, FA&TEI T,
4. EER
Wy K PERIE O SR IEL AR 1T K B KR & KB R R R
BRif 2 WE VT D 72 A 7o KR, TAAFER R BRI D /K
WHEFLIEEBZ BN, =V~ A7 C)Lthig L
Tk A~ A3 O) I /KEMENZ LD R E
ERIRIZ X D ERE D AAHIRAN TR < 23> Tz, &
D 1= DR % FE AL 3 2 BAR MY & H 2 5 K-
FHIOBENHIIRZ 50 < 21T, HiREIERR B R B3
BRI mnEF LI B2 onbd, £
e A ARILBICET LT BT
RN AZK T DIREICHAR TENEL, EATA
EARBEMENEZS 2 5NN BT 7
I NUBEREL ozt B2 LND, TOZ X
BB RREN KL MR TRy 7 ¥
U URBNMAE TR R D I L EERT D, W
KPERIED S ATHIR % A L 72 i & Rk E o &
LIZEAKIRIZT T, BHFBBARREICL > THE
bL 95 %, ARFEETITBUEETIT L TV L FEEH T o
BRBE DNA B DR RIZHOWTH — BN 51T 9,
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BARBEKFEREEMIRASHERESSE (202559A)

O-B01

1. [FCHIZ

HAR S HOFEE ORIl & Vo T2 BOKEREE Tl
IRRERE CBIET 5 Z L TX D EKBEHENER
L. BKAEEREAT X TS, MIEHICESEE
TREBIE L, BENLOOERIZL > TELREOR
FREIZEGOISELIREBREZEZ T, SKEBED
EFIZOWTIE, MEMICHES T HENOEER
BA~BEIL, TO%ZERIIMET S & TR
T5 [Fhbit) &, BRBIZE > TREFIZy
WMLFICRETD b nH D (Hoham and
Duval 2001) 23, RIEARHRNBZ N,

ACHEE K S/ N EAR TR, Fric 2 (BE5R)
DEZ TWAHEF CHEFEEZHE N RIS T
D08, FOERIIHA LT/ TRV, AIFSE
TiX, EETOar REKEEOHEBICEES LT
WD EWIEFREN. T, 74—V FFERIZELY =
TREANEKEFEOHBRICE 2 DB EH LN
THIEEEHME L,

2. HHEAE

74—V REBRKL O 7Y o 7 & JbiiE K
/NBAFFZEARIZ TS L 72, 2023411 A28 H 22530
HIZ, WFZEMN CHEEROOEEHLE (FE) »
MR SN TV D 3 A IZ ERIX 2508
L., a7 BEBIOFOETOHELZ R LT,
BRXIX (1) =27 ++, (2) &, GWELEL
DIFERFEE FNEFNT T v Z—IZANER LT, 72
B, 7702 —O T TITX U R— Va2,
TTUE =T OTIENS OB R LT,
20243 ASHNH6RICT T v Z— FIZHEE o 7
FEXUEX LI, BEEE (0~15cm) - HE
(15~30cm) + F/E (30~45cm) D =BT T
PRI U iU IR Lz, sUBHISEBR = Ttk iR
WL, REEOREL L CERCERY, pEE
DOIEE L LT7 mu 7 ¢ bafixtd LB (Chlast
Al ZFH Uiz, Bt —#6 (1-15mL) 1%~ ¢ /b
A —CIRIRENE L. 7 v F — ORI A 5
PRBEIC L VR L, MR A2 RO 7-, Chlad)t
B, 7ML E DML & FEFIRIC L » TR
DO ZJtEES I E VBRE L, &5
2, FEE Z I8 BRHE L. QUIAGEN DNeasy
PowerSoil Pro KitZ AV CDNAFIH 21T > 7-, FD
BERAEY 2 ==Y )T T A ~— (1391F
/EukBr) % T 18S rRNAEAG T- DO VOFELK A il
L. DNAZA XN —a—F ¢ U JEFTIZ X - CTEedd

EKERFECHLEKLIDMN?

IS H, mPEESL, e
FEPrIE (LB R - AL AEME 7« —N PR 2 —) |, SRR T

66

: A EDRFRERS

¢ sEES AVAPN T
(B [ SR -

DOFEFRL 248 LT,

FHEN TSI E L TWDEDONE I 0, £-EE
iR 2 7 O (AX A7 - A 20 I
KA A K0 EEEOMRIEND B D D)% FRGE
T 57280, BEEABLOMER (202443 A 30
H) 27T 2 —RNoarzRfiilLi-, a7%&%
BK & IRIT 50ml L E ~SANARNLT v 7 A FH
—ICX o TIRE L, a7sKkeERkLiz, 27
VeldKiImEE L, BEOFEZHRT LD
I, BHE LR UHETDNA AZNR—a—F 4 7
FRNT 24TV, FEALER 2 4048 L7z,

3. R

BREERT, 3OONHEKX L LFEE LB THE
WZ@Ehole—F, MEBXIC LD ERETIALN
2o T,

FEEH ) O ITFEHECERIE ORISR S iz,
Chl.a® YefE s & OS2 7 B X D FE
TRECTRbLEVMEE o7z, DNAX X /N\—a—5
A TRRITORER, 2 UK FEE NI T Dk
FEREW OFEALAIL, TS TlIkkBEChloromonas
BOXKERORENMES L TEY, EEkOHEE
Tlddpatococcus g = TrebouxialE 75 & A A adE
DMEL LTz,

bk, BEP CHRINT-EKEME L FE
ROBIARLZE DIRIRIE 1 & 2 5 1 2 Fla 23 e 78
iz, a7 OFEFEIC LY sEMREEIReY, X
X AT, T OFREEILE T, =
TUEEKIZIT DDNA R Z N\ —a—F ¢ o TRk
DFEFR., F L REChloromonas|@ B3 S ii-, =
7 DFEFIZ K o ChkEEREY P ORI S B 728
WITR G2 o T2,

4, EER
LILEDORERING . ARFFEY A b OTOKBEEIT, B
EHMIC 2 7 TIRIR L, B2 5 L BEET
BB L CHE LS %I aricfE sz L,
FEE LBt I EBEN TR L TS 2
ENRBENT, EXGERNES LB TE) -
722 Emn, EE ML oRERMEBIE RN
ENREZ NS, LENRST, a7 BNEKEEIC
REEAMB LD ENI XV LA, a7
TEAENEKFEHEOKRIRICHE LI RECTho - L
WEns,



BARBEKFEREEMIRASHERESSE (202559A)

0O-B02

*rEPEE L, s, W), FIEE YT (BEE NIRRT - BREE
, TS (FEERR: - #)

PG ORPRCEER - 1)

1. EL®HIZ

KRR MHE 7 & ORETERE Tl SN
T CEIHT 5 TOKERKE & PRI A TGEEE O 17
TERH BN TND, TOKBEN KRBT 5 L. &
ENTOKEEEE & O TRORIC Sy FRICES
SHEBEMINDBRNBHEET D, %?@@iﬁ
Frick > CTHRZY | JIFESIcB O CHESICL Y
EEOGCE ST RN RRD k#ﬂ%ﬂf%
Do Eo. EENE UBHENIZBW TS, AD
BRI D E Ny FRHBLT D03, BRERFE O
DENRENDITHEE 5 2 5 H IS5 > T
RN, AR T H ERCHEBNOREE 2 &0
BRI E VS A Eh, BEIENSEEEZ T
TWAHHBEMEREZE X bILD, £ T, AT
i IWBRA LT TR TR BNTZEE & RIC
T D 7R B Ml S L ONRIAE i o0 AR S C R
RRAEH L, ZNHICHEL 52 54m0) - IEE
W ELIR & Fat LT,

2. MHEARE

IWREEA LT FHROERE N5 3 #S (790

m, 880 m, 1180m) (ZHEW\T, BMEEREICH LI
TR B WA LT, MEIERE 3 em 2R LT,

FERLER OFEFRIZ1X DNA A & /3—2
Hr (188 rDNA V4 f5I%) & . BEHOFRE Z & Ol
ﬁ@%ﬁ%ﬁOﬁoit\%ﬁ@%%kDNAﬁﬂ
EAEODT H7clT, BRI 1 M3 > HiE
L DNA f##r (Single-cell PCR i%) Z4T-7=, HHH
HEDIEEDIRIE L LT, HBRORKEFIE
@mm)%mﬁbtoﬁﬁgﬁkbf KEI
F T LI pH, ERREE, BAZER, WA LTy
%E(Mk\KM\Mh\W)%%ELKOi
7o, BHEOMEELEZ LN TVWIMERSLY <
L DEE AL,

—7 1 v IR

-
=~

WRAWTFHIZETHRLEHSZEMR7r—ILTD

EKEEOHKEE

67

BEfE) , WS (BEENLK -
BIRIRA S (BRI ENL KB -

IMS)
BitE )

lm

IR

3. WRLEER

TRTOER TS EKIES L < I3HEMEOIEK
ﬁ@ﬁﬁ£)#mﬁLTkDImAf&A—n—?
A ¥ TIRAT DGR T & o THIHORFEME )
fﬁ&OﬁAGERMAMMM p<0.01), FE&HIZLDH
ﬂfﬁ@%ﬁ*&f@@w&mot?ﬁ@ EARV/N

MR A HE L TV D ATEEER B 5,

REER (790 m) ORI Tl BT TR <R
EXLA LU VFELALNT, REIZIFRVERRD >
A~ (REMEOIERERLT) BMELSLTRBY, FEIC
T Fv/Fm OENHEIE2 > 72 (p < 0.001),
L7=MRo T, TNHDOT A MIBEWVIEFRE I it 2
LBNDLEIRIRL TWD EZEZX HILDH,DNA A Z N
— =7 ¢ TR ORER. FHEOGIC L o TR
OREREE N 72 > 72 (PERMANOVA, p < 0.01),
BAZE RN BEEAR TS & A BB A R L (p<0.01),
BRZZ N K E WHLEIZ RSB N0 A0 3 2 m 23 4 6
Wiz, RE TIL kB Chloromonas J& O — Ff
(Uncultured Chloromonas) D& WEIE THEEL TW
c— T TIERERD 5%LL T Th - 7=, Single-cell
PCRIEIZE Y | RELZE S LIRVEKKRDO X F D
%< 1%, Z @ Uncultured Chloromonas & YEFEE25 D
FAEMEDS @AW EAE LTz, 2o Z &b, A
DT FHRRNICIHIT D 0MAITNREICR O EL S
JTns BN 5,

T, RETITRT A, BEOMIREE D
ot 7 AVOBEISEWE RN TR, R
ETIIARNICREADAR Z G E RN L < BLE
Itz (p<0.05), FREOBEFRHLAHE ST
WS, R SRIC W R S ORI
HWINT 5 —KERDAREMENH D,

N o N I iRy 11 N A N ST RSP A= OR SR
B OE W, 7T HROF v v TR EAHT
BREOENCHEE OFMENELZHEZ TS Z
DR E T,



BARBEKFEREEMIRASHERESSE (202559A)

O-B03

1. EL®HIZ

IR AR OISV o K (BL) <
2=V (MEV) MRS PSRN Z <
AT D EWNEINZEBNTT > R - 2~ U35k
+ m~FE mBEENRTHY RS, AFHERSK
EEN DT ORGP, REOEINGETE LT
BRe L. {WIAERBROZHRILICTH ST 52 LM
LT > TS (HB,2006), FERED N
FETOMBETELENOT K« <) TYLTER
B b L—H— (5°H, 6'80-H,0,2Rn, CDOM 73 &)
ZHWD Z LT AKROEFGTRSCJE L BREE A N ER D
KBEEE (REOHR) B2 5E2 52 L
ZRLTWD,

T TARMIZETIR, KEEE RE ML —¥—
R, BRICEDLIERE) & BT OA B
YENEEOHRIZHA VSN TV D IRE « BELE
LRt (013C, 6PN) 2T &b, Vo R - &<
U S AERERIC G 2 D 52 8 2 K AL R T )
HEMIT 5 Z L AHMET 5,

2. MEERE

2024 4F 10,11 H KT 2025 4F 2,3 AL (]
H72>5 15 km~55 km X)) OWJIARE, TR -
Z = VB W TEK L T B (Atyidae : LLF X~
T V), OFREZEm L, £-EEROGERME L
THHEEE, POM, 7 b U X A KAAY) & £ HL
L7 Bon-HdrFILomsE - BEEELD
613C, 6N 1E L% 7 HT#f(FlashEA 1112, Thermo
Scientific) & #f5¢ L 7 2 & RN AR L E S04t
(DELRA plus XP, Thermo Finnigan){Z & Y il L 7=,
F 72 A CHLS TR 2T WA FEEREE b L——
EAREEE ZWE LT, BEAEY(DOM)D
KM1E Aqua-log(HORIBA) % iV C EEMs-
PARAFAC JEIZ L 0 FEli L7z, KT —#
HTIZI% R(ver. 4.5.0) 2 L 7=,

- LR

—RHBREADRR - ERTERMALZRA:
DV K- 27) DERBREEED L

* BB BURES CRAUR TR
TH A+ GORKRE)
g A CGRRR TR

3. BR-BE

VT EREE N L—Y—F — ¥ & 5T 2024 4
10,11 H Off&#E A2 4 D27 522 ) 7 LT,
7T AL — AT EITIIARGE THERR STV 5,
7 7 AL —B [TH T KEEEE D 222Rn DEEED K &
<, HIFKIZKDMEBEL Y N« Z~ U R T
WD RTREMEDN VY, 7 T A X —C X2 Lt
AR X 0 EfiioMR TR S, ANABHZR
NN SVIKERET D, 7 T AZ—DITEIA
WKEZEZRL, BZF VI oERENnS, &
W7 TAZY T A~DIZET A, TR -4
<) TERBRLEX<ZEDIC, " NE7 ey hL
72 (1), X~ ED3C, 0N 1£-31.3%0~-
18.8%0, 4.5%0~16.8%c DM CTAEE L, FFIZ 515N I
TARKLERIK D e AR THI 8%o LA LTz, 7T A
—BDU VR 2 VIZAERTIHXZE LT TR
Z—A LV IPC EZR LT, ZHUEV R -4
~ U B OREIEA Y O 8 % Sk LT 5 TR
WRHD, 7V TAX—D DU K X< UI|ZAER
THRXVTENLIPC, 0PN & BlEIAL i L, IR
F o BHRWE bHEEOERDBER L T2 algENE
D, 4 H ISR ERREZ W TKDERS
KEEMERILOEN E RN ZIZI U & LA
HER & DRIMRMEICOWT bR R T 5,

H1. &7 7AF—0OWM), IV F - Z<YIZERTD
X v T EDRE - BRLERMAL

ADBEEOEN (T K - v ) vs WIDICLB3COER | 4

A f—

b
S | FMVEORBIIMEE D L OSNC - 3INERT

A

o a Ai% g * "
PRRE N A At e 5
A " s R £
AA Ajeg z
R ‘" o ¢ 10 &
A -]

i @memmcm 8

A 3NO L5
A, 6
A
" s gt
4
2

-3 =31 -29 =27 -23 =21 -19 -17

#C0%
HEE. ARWPTRIE. ARMEEN W& A
EDOXEEZTFEMLIZLDTT,

68



BARBEKFEREEMIRASHERESSE (202559A)

O-B04

1. FCHBIC

TR IR, TRIER - TR - M oD N O - o>
Al 72 9B fKI CTH v, JIZREK & HUF K
DD TH D, FRINEBICEB T2 &, M
GHCIII) R /K 23 M B 2 123% 9~ % down-welling
BN E Z 0, MR TIP3
T2 up-welling HLENEL Z > TV 5, 2D X HIZ,
UTREHE T S R IR O BRI R R 1T 572 2 72D,
PR MBI A B 2 A REER I, BTN D
PEESCINDRR D SEBIZ L > TR D L PRE
Do LD LZERZeMN OIRHIBRIR D AW ESE 2 3R
BRPE S B b THB L72FZRITiE vy, 22
T, AW TIX, ZEAINELOMA RS Z &
(ZHIBRKZERK L, BREE DNA EZ HWT, [HBIK
WZAERT 2AEMEELZ T L, MBI ORER
S AMRE L IR LT,

2. MBEAE

(V)RSIAT 1] & BT )1 >IN
7= B IR TP ER R & B A AL 2 DU & SRR oD
INZFAE LTz, &6 5 bAAD)IARE RIS T
HLHHOD, FERINNB IS REER Y E > T
HZENG, WEOMEIZRZR S, &R
EEUE LI WVIRIESE DN B 72 B 708, RN BT
AT 20 INEES N TH D, FHEANTEIL LS
TUVWIERIE TH D720, AEPBIRAT D FE)
W CTH D, Z DT DI ZAER T 2 I R E
DORIRNBERTR Y, MOREEERESC, LWL
Br b2 DM H D,

Q)& & L THRSL L 72M
SHERAIRT 2 AL D18 KR4 RN E S
R AE FARE Lz, WEMEY LTI,
HUOZHERE LT B & # A FICEWT, 77y
¥ a RN Ot AR LTI T A i
THEITNFERSNTEBY, TOEE LN ER
LTS, BEEEENS, 77 vy afiiis
JNOFEIIZ LY EE LA TR T 5 £ T,
BEEXtolk - TiRbEOEHOICHE L, BE

s ) REETFR),

69

SHRGEMELARMRBORERE L EVBHRELRT S

Fp B (RIRASER), R R (GREZFR)

T ORI X VI IRMRA LN SE S D T

W, BENELL, KKOFXLATFRIZAONDAE
WIREEE & X702 2 AR BESE D AL 2 W REME DS &
Do

QYA BN RRNL LTz /M & AFLEERNZ & 2 R

7 B B ER RS WA A AL 2 OB 1 A AR AR L

720 DN OFEA % W5 TR DS HERE U AT L 72N

&, WINEERT G Mo AEIS K o THRSL L2 M E
MEBT CHEZITo 72, WE IS 223, K

DNLHRRIR DT, BRENRRY, EWHED
IR HAREMER B 5,

YLk 3EEOHAET, WINELOR HAEIC
B ORER S ZBE L, SHARONKE, WHRM
Bl B#ARREARIE L, BAKICE D BREE DNA 28
L7, SMETITETHBRKZHEAKL, BRI
MR pH, WEiiMeHEE, KREZFHAIL, =YX
— X — % AT X A 0 E KM % A
L7, SOICHBREWORELIT-T-, £, B
B DNA S8 92 72 O RIBK IS 3 M ik 2 A
NCTRbBIF- 72, 728, (DOWEIL, AEWOEEE
PRAl & O T3 L7z, F2Br=s CIIEREE DNA Zfil
HL, fiitH DNA Z HW 2 kit —47 v 2z &
O, RREIBRISRICAFAE T 5 HFHEBY Z U X Mb
L7oo TRMELOREERRR 25 729, MRt
W TN —T TEDWDT, RN R
AR L TR Ju il Dso 25 H L7z, LA EoOFiA
THRONTBREER & EMT — 20D, WaHRIT
iTo72,

3. BREER

()TUX, EEEEHCHF O VAW & KR
BOMICHERA BTz, 612, "=HEZIIU
HELT, ZLLELNTEROMA T L ICR2
STz, Q@) THIRKRIZERREEZIZ LD &7
5 BRBEE R DN E M REEE ORI B %2 I LTV
% AREMEDNVRIB S Te, R TIE, BREE DNA O%)
B b B L, BELTVEN,



BARBEKFEREEMIRASHERESSE (202559A)

O-B05

* L T

1. XCHBIS

H BT K DR oW el L, ]
JIWVERER IS 2 HEJ7 <o 7 7] oD Lk 14 & 55 K
THREXAQRER L 72> TV D (Tickner et al.,
2020), FEBIFOAREINTIL, Wi X 20)1BREE
DOHFHLZBET 5720, BRI X HIRIEE
BTN TS, BRE, AREOIRELZ
STZOIZFIH ENTWBFBFNII TIETH 5
2, EKERCEAEFHORENRE SN 2 & TR

ENICH 272D v RRTCE VO — Rk Z 4&
AL (K), ZESGEZZRbSES 2

& RBEAEATF
FIZE W RERTVS, AP

— 5T, WIAERERIC
BWTITRE~HIT &0
2 T 7 [ O S & U
EEERINTE -,
PR AR L, 2k
& KR A o 7 < HIE
FEIR D = & C, AW A BB ELIRE O REEEL,
PEUNIR & UCTHEEET 2 Z & A B N T % (Brunke
& Gonser, 1997; Dole-Olivier et al., 1997), IE[E 5 [A]
OHREEL, WESEMOBB TS L T
RN AERREXZ TS EEZLND, L
L, FIBRAEIIRAE S W EE R = & B am AR
BLTHY, REHEICEENIZLBIEFEAL
RODONBIRTH D,

AR XA S — Bk i BV T b
BoKIk & DEEREAER N B 5 L PRSILD
D, TOFEMIIAHTH D, £ T TERIETIE,
—RFKIR & O T I IR AN 2 ] B B A s oD A=
WIREEE - BREERFMEA I T L ICHE L4 5 2
&C, KIkMoEEEOREAZETS 2 2 H
ML Lz,

2. MHEEAE
2023 47 6 H 5 2024 428 H £ TIZEt 6 [0, H7UHD

e

70

E4ARIHT 5 —Frraskis & T ICIEA 5 A R E MK
EMBROLREFHEDH, SR I ERNL

(RRETR), Al (FEER), HPEE (KIRALK),

PrPRESL (RIRASER), RER GRELFR)

JFHTFET O ARFE H s (15 kp) 128 2 BN
B IN TV S HRBMZ BN THEZITo 72,
WIN B —Re ki D KgAK &, o Efilo
OINF ORI BRI IC IV T, KR, KE

(EC - pH - DO), FRAHEY (POM) &% JIE
L, EMEERE LT, BIFAKRTIE, hbRie
BB OBE b O TITo 72, £z, REKIK
IZBWTIED 7 b — A3y b 72 R AL E
BEAE GORX2) Tk IRAEEMEREL, R
KEUAZFB W TIEMR FZ v 7 (20 X20X20 cm®)
EHAOWCHBRAEDEZRE LT, S5I12, KfiEH
W= 2T hEnoiaeRkE L, 4
Vi & ARk LTI O I 28 b & T,

3. BREER
PRI & FBARERE A WE LTRSS, N i
TITRIED R E  FARBRE MR MR, it ©
PRI /NS BAGRED BB 23 4 DTz,
ZhE 0, BN YERIEOK AN D 09 < KKK
& MBUKIR I DO K DA HANEFE T I D ATRENEN S
bbb,

FTo, AV TN ESHT LTRER, RIEKEK
ETR MBI &5 S 12 b @ T 5 0 BEEEA 2 5
Nice BIAIT2 Y DRI I A, 7L TF,
FUIVraRRERKEBELTRALN, Ha sy
JEREN W AR ZFIA L T\ 5D Z R STz,

I BT, BHEOEWMEET — 12D NMDS
(Non-metrical Multi-Dimensional Scaling) F##T %17 >
TS, KB & IR, FEIRICAEZE
NI LI, NMDS EOFHGO T 1w M, #£
JE A & BRI & IR U~ O ZREIZ B2
I, AR CREENEE) L T D AT REMES B
Zohb, £, FEAKI L L L FBRKE TR
EDITLOX NI LS, BRAEDEED
FHIABINEL, BELLTEZELTNDH I L
DRI NT,
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1. FLHIC

K AETRTIE, 2Bk r 707 oo
MACEY, 7T 7 bUBERELIEHNI L
MHBILTWD. ZOEEITI T 5 9 btk
R T 528, TOERE L CIRBAEF O -
BRIZED2EWFHIER & TRMERIC K 580,
W, SONBRAIZ &2 AR e & oW s fE I 2326
FToNns., LLRRs, ZTNOOERART T v
7 N UWEEICEDORE T L TN D DNERAIIC
FAREICL > TORLIEFZEIZIE E A E220.
Z CIBRHEIL, MEEEFIHT &M e s
7, MCHEMEIEL &5 KEE, AR
T D04 AP, BREHWDL 72X
FIFREEEE L OR, 2D OEREXD
FEFN G T2 & IR AE S DT O WD TIRBFZEN
HEATHZRW, ULk Z b, ¥ A TFiEick
FBT T R UEED A T = A LRI S
I 5 FERIEREREC « P BREIC OV TIIKIR A 722
FETH 5.

Z 2 CARMIZETIE, IEREE X I
TTFI0 7 NUBEEORBICEDREREG LTV
50, FEEEHEXOBENCL D FEEROER S
HoNcTsZE2HNE LT

2. A&

TR S LC, dmti o 7 o0 4 A (fiH -
A - HHSE - R - HEE - WIME - B
L) O Tz RE L. RAIE 2022 4122 [B1%E
fEL, WINTHEBERENZWE SNDH4FE (1 H
THNG2H) &, ERREKERRAIULL T
b FICBHT2EE @A TaNL5H) 1247-o
7o AL THSRIcTESE 2 SREL, 0
MO 1 km ZFREXM & Lz, HAEXMA OISR
REBEEZHTET D720, KM CEARY £
KLz, FEWHENER LD THRET 57290,
VY EHRIC X 2 WS O 43, HE AR - B
TEORE « EWRROAE LT, Zhbo

FLTFRTIVI U BEADEBEEDEFS
HH7 FLERNRE LI-RERREN S

JEF RERZTFR) - BE Fw UK -
Oh Hye-Ji (REZFXK) « A R RELFK)

EHoa AW, AEXMNCHY - 877 7
N B DOWRZ EDOENENENE DREEFF
BELTWAhEFMHLT-.

3. MRLER
BRI D) - BT 7 > 7 S R
OWFAE N, i« F AITL Y KRE22EVR L
iz, FIEREHE OMBITY AL > TRE
SHipoie. AT~ bES T (Macrostemum
radiatum), VI/)V~—3< MBS T (Hydropsyche
orientalis)78 £ DIEM N © 7 T BKRE 2 DT
L (i H - =4 - FHSF - A - YIEY L) 2N
bole—hHT, HERBXLTIEIAALHE, EE
FLTIEET 2 ENMES LTz, £ ERRIZE
(ZoWTh, HWoREE /NS <, - - Al
H7p ESARIRBREENEAET 2 2 & THEIRIER A
EoTne I abbX, —HT—
RRARBREE 5 e < M BEAE R S IRER) & TS LD
A AbR oz, LED LS AwmEifEH &
HERER OEWC LY, FXLTOT T2 b
UIEM MR R o7 L EX BID . T,
AR IR AR A o T2 IR A O A HERE R D RS
HEHOENCONTHRF LIz,

IS | S S P H AL

a) i b e 7, b) TACHE,

ORA AV, d) TR
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1. FC®HIZ

AARD BB 2 BEM DML, BEH
KOMERTET TlER L mAOFDRENZE L LTEY
SRR RICEE AR Z R LD, Lol
I, BERFZORBEOBMERRIZE>TED
A 5 e RO BHEREEN A, B0 72 WS
WRONDEHICH D, WY v a U AEITE
IWERBE 2 ST AR EEERGEEO VUL S TH
D0, BHERCGED /N v a v A oA BRI E
DEIREBEEFEZDDOMILEL Do TR,
VrrvavyAEOE=21 7%, ERIZEICH
BFAESEIHREIC L > TfThT& e, Ll Z
O OFRBEITAERRRICEEL 5 2 27217 Tlidke<,
FRICERZ G T CLESI 2L bbb D, £ TARIF
JeCiE, FERERY, FFNERN R AEME=F Y T F
15 ThH 2 BEE DNA itz VT, BHEREER & k
T F W a v A (Hynobius setouchi) D B K
ETRERHET A L EHME LT,

2. MEEAE

Y hUFH v a v U AOSME L ORI
THERBEERN 2R T 5729,2023 44 A5 2025
£ 6 HIZ. BREL DNA 73 LKEFA (KR, pH.
BRURGEE, WAAMARIRE) &% LT,

SR OARILIRICET 5 1IAHIX O 6 &
AT (F1~F6) EHIMHX D 5 AT (P1~P5) OAFF 11
D= DM THRHEZIT> T2, WTHOHIX H 232 TH
HE LTRSS TW I TH D | IARH X 38
TERGED B 40 A0 U IR B2 ST L T 2,
— 77, MTHHXIIBE S BILsBla R 57201
ANDOFTTEHPME SN TS, K72Hiho 3 Hifd
T 500mL T OAKEITV, ENEILE GFF 7 1 /b

A2 (FERT) - I (BEERT) - BIBGE A (FFRF)
7

72

HEMENE b F Y2 30X (Hynobius setouchi) M

ERICRITTZE DA

IWAEEZS (BFRYE) « IRFISC (A R)
4 — G L 7-1% . DNeasy Blood & Tissue Kit % 1>
THIH L7z, F6IZRBWTIE, 72otho+ Enn iz X
D —REHICERAK CTE R WRIN B o7z, & by T
Yva vy ARRRIICERE DNA oL, %
72O T OREL DNA OfH/FEH 2 fidk L7z (&
FE83T TN, Elo KO ARET HBREE
BN E M L7201, ISELEITEREL DNA O
H/ R, REBIABITKEHA . 7 > & LIEIZEK
BLBOKA L T ID B AT — L IR AT T
b (GLMM) 2 X BT 21T > 7=,

3. HWRRUEE

BRIT DNA 3T OGS, (AKX & fIHMX O 11
fEAT TR C D7z 0ithp b RKFOBRE DNA 23K X
N7z, = T—ED7DdilTiE, YEOIML & KR
DHELHE D DPIEICH T TIiZ DNA I b
DD, YrEHZRE, FFET SETO 7 AEICIIBT S
Nz b R S Nz, HaHEiT X b, ISR
BEMET T2 & AFED DNA MRS FA 5
ERRENT(p<0.05), 2D b, kDY
VRS 2 BE TR RICKVEKRTE 2o
T REED D B, X bic, XM ORFIERIEE %
el U 7= 4551, (AR X c i X X 0 FEICE
HERIREIMED 572, L ED 2 &b, PHFiEE
I & 2 JEUEREE D LAk L 23, IR RIRE DK %
FlEfec L, AL BICEREL IIE T Hel 2
AR I NI, SHIT. BHFBRIRE ZREIEREL L
THEA L. HHEBGEH O#Y) 5 BEHEE 2175 2 &
WX oT, IbAkES v a vy ORI D E
HfFE 3,
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FEIREIR !, ORPTH L2, JrEERE— !, B S,

REFEZRVNVEEM TSV by

ODEBE=2YY VI OXTLORRE

HEBHCORER 3, HAFESC!

VAR - AEERBHARIERE, 2 RK - ARRETIE R 2 —, LR - R ER

1. EL®HIZ

KB AERER DRV Z M T 2 72DI2, 707
M oOEEEEERERET LTSI PrES
ZY TP TR TWS., ZOE=FY 7%, B
MFICLDFEOY T BRI L TERY, I
MLy hzET5, Z0ln, I 0 b RHER
BN OEEROBI L A HETITO VAT LD
EFNE. BIEETIZ, E=& Y 7o HEEE
HiyE LT, EaelEsfnwiz77 7 b Ak
BOABMAOEFENREINTWD [1]. SHEEE
IO, ERERO AT Z iR E LTS RED
HDH. TR LT, AT, EETEEHWT
REEMG D77 7 bR ERE L, SEET
I FEERET D, MEFEERNETT 7 v
FE=H YT VAT ALY, BEEEG D D EER DO
SHEEFBNFRETH D Z L ERT.

2. MHEEARE

RETIEE, BHEEBG)DOMKEZHH &5
T2 &b, EROKREDORST 21T, BHERBR
2O OEERICIE, Bttt 7 AT —a UFRE
T 5 Mask2Former [2] #7777 KB TT 7
A Fa—= 7 LTHWD. BESEIL, =i
WA= a—TFNFy NT—7 FHNT, SR

Mo CHEBRIC P EAT 5 FIE (1] 2 V5. £z,

B SN EERO BRI S TERE DR 21T
I, PEEERHMIERTIE, T2 P UEGRT -4 &
v N T& % FREPJ-Z [3] Z{£H3%. FREPJ-Z I3,
e BEMEE TR ST BEAE 5 & I (AR R T AE
ENTWD, BEEmBIE, FIRZ L, Btk
X0, H, ®B, B, FoOSERA DT LR
ENTND.
3. &R
RETFEZAWET I 7 b= ) Ty
AT LOMNFERZK 1R T. RIS L7 E
RKOEIGTHDHERIL 57.5% , RHEEROH L
EL<HHLZEETHLIHEEFIT 358 % Tho

73

Kellicottia bostoniensis
B k% - 44
SEHER : 0.346 mm
- - B Bosmina freyi
2 A% 43
: FHEE : 0.331 mm

Cyclopoida fa.
ER% 33
EHEE : 0.540 mm

Keratella cochlearis

%

A% - 27
Fifh&K : 0179 mm |

Ceriodaphnia sp.

A% - 33
PR 0357 mm |

9 ]
Y=

:
=k
) <

BEEEEN L DE=F Y IR

7o, BT Lo BRI 9 2 Mo 43 Fa RS LI
91.6% Th-olz. T & OMEEEED TRl & Bl L D
FEIHERIRAT 7.96 Th o7z,

4, BEER
BEFELZHNCE=F Y TV AT ALY,
REEERIB D777 N Ot - o - G- B
SFRTE L EpRENT. RIBOFEBIRE L EAE
PR, RHHIRARCRRY 232 <, PRIl L 72 EK
BOBENKEW. —FHT, SERBERRNTZD,
FEEEEIE ) DR A R T EAUT, O %E Ef
W TED. 2010, 7707 bR b LT
W 7 AT — a3 LY ARG O R E %
WHESTDHILT, TTI MRS Y VT OREE
AWET DL LNRSBROBRETHD.

BE

(1] FINED, o dabsikz HWic@8m 77 7 b v
O BB FE L £ O, B AREKTSE 88
[AIREATKRZS, p. 98, Aug.

[2] B. Cheng et al., “Masked-attention mask transformer

®

X 1

for universal image segmentation,” IEEE/CVF Conf.
Comput. Vis. Pattern Recog., pp. 1290-1299, June 2022.
[3] Y. Otake et al., “High-resolution microscopic image
dataset of freshwater plankton in Japanese lakes and
reservoirs (FREPJ): I. Zooplankton,” Bull. Natl. Mus. Nat.
Sci., Ser. B, vol. 50, no. 4, pp. 159-164, Nov. 2024.
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1. [XCHIZ

Daphnia galeata |ZHRIZIR i+ 51V 0=
D—FETH DA, REROMEHHNIZIBVTIL 2020
ENDAEICHFEEREET 2 X itk oT.
AR, —RICHIKPOREELY AIRBERELTWS
D3, FEEW D D. galeata TIiE, HBZIZIHIAKF ORfE
W77 DR THL 7 mr T b a ®BHKR
WA L%, K10 HEEEOIRREDSHERE
ShLBEICH Y, WAKTOEMTZ 7 kL
HOEMEEREL TV D ARERH D, AIFET
IXEREAIC BT 5 D. galeata DEW) % 50T
%2 & xHMIZ, BRI X 2 IBNEY & 3R
PEIEL, RRMoOMY 777 M oEETEE T
L7z, £72, BAE®HN»S DNA 4L, 24
NR—a—F 4 T xfTo7=.
2. MHPEAE

GO L Z A A & U, D. galeata O HEL
WM& 510202444 23 B—7 A 4 HORICHE—
[l oD BHEE TR A 1T - 72

rsmna” ¢)valgE (Chla) 1%, W7 L6¥ 07
7 — CHI L 7= 228K & <40pum |25 L, GF/C 7
ANV — DY E =X ) — )L THIH L, Marker
TR Lz, M~ Z o b REKE ik
NT—VETEEL, ERRMELZ S 2T
Sedwick-Rafter chamber C#1%2 L, FEAIIZ{AFE Bio
volume % K7, D. galeata DFEEIL, fEK%E
40um A > =aDTZ7 7 hrFxy NCIE LR E
HpR L T — W CREER, BB CRIZE LA L
7. D. galeata DFNBIEE, 100um A v 2 = Ofh
HEHIE Ry N TEEL 723 k2 435 LT
MHL>D30 5 LINICR BIF Y, AFEEDNE &
PEHEE O3 2 Gl IO P BMEE TR L. £
B o T8 AR D —{IE—20°C THikE L7z, % Afig
W U7 D. galeata % 1 A{KT D7 K T L,
ATART T A LT LGZRILTZ. 10—25
&% 1 306k E LC, Qiagen ® DNeasy Blood &
Tissue Kit % L < [X DNeasy Plant Mini Kit % VT
DNA ZHfitH L, EEEMIT 18SIRNA, BHHE D

kT 5k

74

NEhAD Daphnia galeata D EBY D #EBA

SR (RINR - B
SRR (FINK - H#)

(BMR R - B,

BECEYIE psbA Z 5t GEILE LT, AX/N—a—
T AT EAT ol TR B ERE L

c. SO RECSIE BLAST #3820 SR EIME
97%LL LRSI AR L CRIE LTz, £72, Z
O, BRI O D. galeata DEW) DT LRI %
WD, FH=ENH D AWA 7 Y — 2 HE
EREDRIE AT T,

3. ®mR

D. galeata 135 H 10 H—6 A 20 H £ THIEL ) i

AEz. M OWKD<40pm O Chla (X 4.6—
18.7ug/L G, 5 H 10 B &7z >7-. RH®
<40pum OFEM 7 Z 7 b 1% Cyclotella
meneghiniana HME 5 L@ WAERZ < L7, 5 H 24
HIZ D. galeata DFJEIL 34 EAR/L & 720, <40pm
@ Chla %" C. meneghiniana % &3ieHa 77 > 7
TR L, TORIKWMETHER L7228, D.
galeata DFEFEIL 100 EIR/L DL EICHINL, AED
REVEERNR S 0T 72720, 5 A 30 LD
RIS A 7 U= HEPER LTV Z &
OLRERBARENRBINT. BOBMBEBZENLIX
Cyclotella \ZHAIEL LT M@ 5 H 2—16 HICHER
7=, FE S Aulacoseira JBLLD 1—2 & D /)M {4
A5 H 24 H—6H20 HIZBIZESNZ., BIGT
18SIRNA Dl 7 & I3 uesH, MAE R, HiEh
HH, HEESESMRE S, FRTHE RS read
WD LEIEIE, B ZE L TRE o7,
—77, psbA DFERIND Aulacoseira granulate K O,
Mychonastes_homosphaera DR EZ2EFG%2 ED721Z
73,
picophytoplankton % % H S 417-.

4. EE

AKWFGE > BIGHA O D. galeata 1 HERFIZ C.

meneghiniana = FEREME L72N G, MAEHL—
TEN UBEREELER L TV Z LAVRIR S
iz, FEEBWORA %O BEYARRIZONTI,
Sl B DT E LA K > TH=HRAIZ
picophytoplankton <>/ME{ARD A. granulate 72 £ %5
BL, BEELHRTELEEIOND.

Synechococcus spp. Nannochlorpsis spp.?D
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BEEXBICEITHEEEN
DhHSXOLMICERHEEDFE

SERER (EK - BesR), mES (kK- 70— FRR), @l (K- = 2F 27V —iFk)
K LR - 74— PR, BTt ek 70— FRR)

1. EL®HIZ

EESKE LA, KB) 137 29—
PRSNTZIMHTH Y, BULEDOLRR L TIRIESL
Ty —T 4 v ZICHAENTWA., KBTI
TRV FRPEATH Y, WEEROKI % T
AN EDTND. KETITIE, SEREN R
WIS 2N 6N, RBlOBE L, BRED
BEANERSL TS, L, KABICBITS
BN RRIC B 2 DT 0o TR, B
BHEICIE, ZIRIEED L L CHEERERE AR
TORNGFETHZ L0, BRENTTICHEED
R R A S X T ML TE
D, EEREIIAEICLE > THETHD. aENT
ZIE, KRR RIRE (LT, DO) 2358
D2 NI BTV DA, B b
EHZTODAREMENH D, Limd> T, AL
I, BEEEEN Y Y X OSMITE 2 DR A T b
THZEEAME L, FHEABGEMEEE W CE
BIHE U X004 ORRE A L.

2. MEERE

JeviE B M AL LTI & 5 KBS T, HEFH,
BRBEtlll, BRAKEIT-oZ. AR, TA=oRAE
DRI N TWAHHIICH L8 HS5SH,9H 18 H
10 H 17 BiZZERENERM L7z, HEFHINE, &
B EONAETARD 2D TV, AR
120 kHz O A7V v b B — AXGHEARE R
(KSE-300, YV = 7 {H) ZMH\TSy (KHhit%
FHGELREREE) A FHH L7z, BRETEHANT, M, &
RO ERESE L OBRER L7201
1TV, CTD &F (RINKO-Profiler ASTD102, JFE
Advantech #H84) & FWT/KIE, DO ZEHHIL7-.
BKIL, BEKNPEREBICERT 200 %K
BT HOIT T T2, LTy F— U 8KE
(BESHR) ZHWTERKEITWY, W77 s
k> OFEE & MO B EIT 72 Shhiz

75

H# 7 — X |3 Echoview ver.13.1 (Echoview
Software f1) & FVNTHEMT 21T\, BB & M
O Sy xFEMLEZ. EHshl-zntho Sy %
BT, ERE L B OME M 2R LT, &
DT, AENMICED L EREHEE T 57201,
—fALINEET L (LT, GAM) ZHEEEL TR
FHRNT A AT o T2 AR EE BRI O Sy, KIiR,
DO, FEBDOLZAMEMDIHEE L, WEEITHA
PO Sy & L7z,

3. #®R

BARDH OFER, ZEOBERIAN R SN
BERSHD Sy OENESMIX NG, 8 H, 9 Ak
WCRBMI CEBEENAZ ML, 10 Hlde
B CHBH D RV R R b I X0
Sv DERE AT, BEENZ\W8 A, 9 A
DORBETIZIBNT, IR T 3 O 5465
Iipinoda. 10 AL, RREWIEEIZBW TS
T X DN0H L T2, GAM (2 X ) FEHD
B AT R, ERJRO Sy, RUERED
Sy BT HAEF OEATIZEHB W T p fE2S 0.01
K Ch o7z, Fiz, BEEO SYyNKREL 2D
W22, UHYFO Sy WIS L 72 D MR RS
.

4. ER

FOKIHTIC X 0 RN S5 ERR S, B
BUCHORT 2 BBRN I 2 5 2 LR TE T,
PRIE AN G, EEERENZ WG Y ¥
I 7, BEENBAYTHE UYL
HBUWDIEE LRI 2 2 E0nynoT-. GAM Ok
RnD, UhHRIIEREN S VG AR T
DL TWEZ EmmRgEiniz. Doz &
5, BN < A LTV DK T, SO
BHICB W TKIRSS DO 12Nz, RO ME
LEBTOINERDD LB OND.
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1. [FLCHIZ

2011 23 HORRES) (BR) mESE R+ /17%E
FTEHU R T IFRERR 2> & BR 5T~ K B o ot
MWE R KRE S, ORI REEE Y v A
(13%Cs, B7Cs), FUF UL CH) KON 73
-129 () 7R ERNFEE LT, KRR S, i
BAZEE D HEWTE 2 b OFUR R TR TR KO

R LIRS S5 & 0 SO T L

—ET) I &2 38 U T e~ Lz, 240D O
PERERED 5 6, P <HEICKEREEL 5 X DK
ST DL TEZ S OFER 2 S 1L, FRx
RRADRRINT WD, HRAO—>& LT, )/l
K DFG T > T L LRI IEE LT BT o
VLAEEDEERD D,

Z 2T, RETIEEERIEE Y OEEOW)| % Xt
AT K R OESAERE S OB RERL 7 IZ DWW T, £
NENDHBI M & 0 AR &I LA LI B
M A EOBEIZONWTHRET S,

2. A&

et ey W aE 0 IS D L RSEEA~ D Fi AT (Faf
WL, T2, B2, Frm)il, KB, @)l
K OGEFIKR) & RGBT, 2012 4:~2020 4F 0 iR
DWK (BRI T) (SFE—BIOMHE THK
L= (K1, O), WIKIZRY =F Lo By ¢
BRI L 4CUL RIS RAr L7IRAE T, F2BE
WZFEBIR -7,
FREICTFAKD—E% 045 um A 7T 7 4
NE—TAHL, ABKEEFEE LTHMTIciL
Too JFOKKLONAMAKIZIIT D B34Cs O ¥7Cs PR
I, A AR (Powdex® PAO and PCH,
Ecodyn Co., USA) ZFRIE L7207 MIZi#AK L TA
U R THEE L7, RO L7oBIIR 2 US 2
FHITEE D T Ge FE A #F (Seiko EG&G ORTEC
D) CTHIE L7z, BREREH D 134Cs LT TCs R
FEIE, JFKH O B34Cs LN TCs JEREED D Ak
DR > T MREZBIWTHEB LT,

72, AT PCs BEICOWTHET 5,

76

FEFA L] - BRI (BREERVEEANIT)
A (BIRK - BRA ')

Pacific O
acific Ocean

Abukuma River @

Uda River

Mano River
Niida River
CNOhta River
4 Odaka River

Ukedo River

Fukushima Dai-
ichi Nuclear Power
Plant

TAAFRE 137Cs JREEIE. A BRI L0 Rk 5EK
WICHITD BICs A X b O LA E R FHE
s LT, ZAud, BRI RS T CORAFHE 137Cs
REIXFEICRBUMA XY EioEKBIZE T 5
BICs A VXU MVIZE-oTRED Z L EREBELT
W5, —J7, BRIERE 137Cs REIL, ) 137Cs A X
U EWRERBERE RS R0 T,

Z 2T, HAKBAND 831Cs A X R DEGE
T2 728, BEAKHLE X0 BRI E R
S CBHR U 72 F5E O I & OFPHN O I 31T 5
187Cs JRIEE L) 187Cs A X R U & O BIfR % fiF
Br Uiz, ¥EfFRE 137Cs JRE DR ERENL. KR DR
B, TROLEKEEETRLE <, KV EWIRE
TIHED T, —T7, BEHE 1837Cs B DR ERK
3. RERE CHIBEWELE eo7z, b Dk
R, BFRE 85Cs (TFERIR RS T T HEKED
KV IROGEIE ) D DA Z T TW D RN H 5
23, BREAE 137Cs [T LERHIIT IR DIk O A 1
TWAHZEERELTND,

AFCHFHIL, FHRENO OZFEFEIZLVEDS
IR DO—ETH %,
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JEEREEIZH\N T DpSi M ECHERE Y D FEIBR/K H 2
ML, EEKPICOFET D &l Lz, A%
KT, DiSi EWFEIRTNVOENLEZHEL,
D1Si X° D,Si DI A =X L% HET 5,
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3. ##

DrSi/RSi DE/VEN D, WK TIL 1.08 & 1123
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T 0.40 U EOIEOHBENH - 7=, EEWIFEHTO
D,Si & Fe OFEIIL 027 Thotz, T DOFERN
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3. &R

BRI LY mEMRL LT A — T e —
(FHB) 2B HEH S, IR BRI 1-<° MPs (34—
N—7nr— (L) »odefiShiz, BElishi=4
— =7 o=k EHE S D WS TIC L - T MPs &4f
ML, ZOBEIRZFM L7, EBRTIE, AY 72
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AR, AREAE, BORERE R T3%)

—/v (POM) L WS le@BEET T AF v 7%, T
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LR ST, ETo, MPEEEEIZOWT H MG A
Tolz& 2 A, 1EHT=Y 3.8~9.8 kg DHEFEY) % ML
B2 LBARETHY . WEREIZIERTIED I
WAL —Ty FRER ST,
4. ER
AFHEORR LT, (1) W2 TR
R LT DI OBREEAMME, (2) RS L
HEECoH W AL 7 T ZiEHATRE, (3) FEHRS
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ZHhiiEE LT, AROREE=2 1 o 7O RBUE
HYHEICIRIGH TR TH D Z LR ENTZ, £
7oy ARBFTED BRI « VUK - W7 & HERS
YR OB YR 2 B AR B IC RV Tl -
IR BRI 2 12 2 b O TH 2,
ZE Xk
Inoue, T., Asai, K., Morisawa, T., & Tamaue, K. (2024).
New method for extracting microplastics from sediments
using a hydrocyclone and sieve. Results in Engineering,
103232.
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U BFMEREHELL, R ot TE RE(LE
FlEEZ LT&E L, REMREOHRELITER T 5 55
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BHEEETNEMWNLTH E B LTCE T, K5k

BECIE, FHBEE-IA 3 [RINLIA (8" 0n0s-AOnos) & IV T,

A RE R O 2 FRACHHRRE 2 3Pl 2 FIE 2 /AT
T 5, AFEAZFEEHICTHAT 2 EEON)INZEH
U BRI E R 23R 38 N T o AR R
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RENT U ADPRR AR D,
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FEEEMATBIZ IV T, KO THF e
Rtk KRS - SEXIRYE O R 22205 AT
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A EAIL 2RO MBI Z KT 25 X 5
(2 BRI O TR TR Lz, Ik DA%
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FLZE RN (31°0-A170) Z JIE# . Leroux et
al.(2017) D FBULF B OISV T, HAKI
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N AERE SR O % B A 5l T 2 ~ L F [RATAR
T NOFEZ L TICEE T, FRICAR S5
[ NN R N Pl v s R T (2P e N TG
%, Tsunogai et al. (2016)IZ KT, EEEWIHTIL T
WE ST KRERE T - Bakms (b i Sl g o ik 55 [H]
ALK (8%0n0;) & ZERRFNLIRT /< U (A7Onos) &
Uk oy & T D FNRIE ST T VAR Lz, )l
AERER TRYFRR P 342 U % &Ik D
380N DIREMEIZ EF-T 52, AOnostZZ L L7
W e FELSHEE DWW T, MR RAARIR A EAR S
K 21K Onos DBLEHE D X L (8'80n050) & %
FRBOEELE L, b, U UB-BARNME L
FWTHJIAERRD Y AGH 2 792 TiEOM
M. A HEIED(2025) DFEHICED,

3. BRLER

ETOT — X % BG U7 B O TG £ % L
TICHE T 2, WNFEORER, U AR O
Th2 TP IFEAKKOKHEEEG & & bITHmL
fe—J, ERAMOEETHSH TN (XD EIE
LLEBITHEIMLT, RENT VADEKEETH D
TN/TP 1%, 1 {1 DA (265. 4) & RV TL6. 2-63. 3
OHIPHCEE) L, HE/KIKD K H mREE G 23 H 7230
JITIEL 725 Flom o i m el L=, )l
KA OEERIL, ¥ 98, 1983 bk TH 7=, Y
e RALAR &2 FH W7o B BT 7 VI L DT O fE
B I OEFZRHFEAE 3" 0nos0) 1L TN/TP 1Z%F L
T Rz o ki #IZIEEL L, IN/TP=10. 7 THRK
Llpole, Fio. 8%0n0s, DBIZMEIZ, TN/TP 2% 20
A TR RMEZ R LT, fiime LT, IAERRRD
ERRF LR RNTDIREANAT AT, by R 74
—/L R (IN/TP=16) Dt TEE) L7z,
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VAT T T 7 bR LD LT H4ME
PEDHIFRER & 720 5 ZWETH L. JKIEDI DD
U ORI AMED S L2 D TEY,
FiR D CHERAMILCTH D Z & BLIFI D S
NTWa. F7z, EREHZIHT L7200 &~
WEM BBHSE S, RERIZHG TR S Tw
5. Flo, b UMERBIRENEEN GO Y EHE
Pl LTV D72 HI1E, FARREKRO B 7 &% F
WTY UEIRRICEET DR EOFEEEZDH
ENRHREICARD LB BN,
—T, WY SEEHEIH L TWDL 00 &
W) RIZOW T RN 2R bR LB b
5. U UEHOOIZE, JRET OBLETEN
DEE L, U E2WAE LT Fe(ll)-
oxyhydroxides DIZILNEE T 5 Z L ILLLRIN D
R TE. HHOREGRIZL D &, ERD

ETiRHEIZ 72 5 &, Fe(Il)-oxyhydroxides 73 Fe(I)IZ

BILIND Z LT, EKIRMBRATFIZY U3 &
N7%. —J5 ChyB&EIX, electron acceptor & L CTHEM
T5Z LT, EIRRPABRILIRAEIZ L, FedlD)-
oxyhydroxides DE L&l =&, ZORKERY D
BHZMH S TS, LrLaens, dErifilcsd
2V VIEJEEHICIE, AEREY COFELHET
HHZENERINTEBY, KED EFIZE-T
U UEHAIEL SN TS Z & baREN T
L. AHERERY UNEIREH O EERERTH 55
A, HBRICLD2EEBIEORED D DD, FHHIC
BHODICT H2MENRSH S, AMFIECTILE » i T
BENERER 27 OTF—2 2N, 7—%
fiEfr Liz. =207 —2 %2 HWT, KPIZEBT 5
ke B DZALITIRTRIA TR L TV D D2 &
WO WA RRET 5.

2. BREER
HERIC LB ) VIETRIAEHE DR 2 RGEET 57201
X, OEEJRNICET AR EZE L OMGE, Off

RERRIERY v EHZHFHLTLHSDOHN?

I — RS (ESCERBENTIERT), LR (ENIEREINITERT)

{EBETTENL & B R OFKRE &L ORISR, OfkiE
FE& U REE & OBIRZ FERITRRGE L TV < ABE
NdH5.

O EERIZHITHHEEEELICONT:

AT EPEICATA AL, EREZELODEET D Z
&C, R EHRARIC T T, BIBRUK R O RS ER R
[ZOWTIE, JEJRE LTV TR T L
7273, 0~1.5cm OIZIE 0 mg/L 1272 > Tz, &
BEINTZKFNSER~D T T v 7 ZAHIFEL T
W2, ERLLRICHE L TS AlgEtED & 5.
Q@ BMIELETBEMAEMEBEKPOBKRELE DR :
FRfbiE L BN & (4B TR, ICP-MS TH#Tr
U 7= MIBUK R OSKIREE & Lhilig L7=. ZOfREE, B
{LIRTTEALDY 0OmV AR 23 TUEBR bR T BN &
Fe JREEIZEMBENE LN TV, ZORBKITIED
TREEDS 10cm AR TR O, IR i D1
FE (0~5em FREE) CIXRAR L EPT THAEL TW
77, ERFREO~S5cm)IZB W TIL, BRILETEND
EVVIRRBICIS W T, MUK O Fe RED EA-T 5
i cHoT.

@ FeiB2E & POs*, DOP & DESR

IR O Fe JRE & PO L ITADHBETH D —
77, DOP &IFIEDOFHEANGE OGN, b LHERAH
IZ Fe Mg &5 & [RIRFIZ POS DI S D 56
W21, EOMBEMELNLITT TH DA, FEERIC
XZFORBBMITR SR T

VL EORERN S, &y il CIIMEBROFIEIZ L - T
U v OERREHSIH S D & v Bigus, JE
LIZK Wb EEZHND. LLEORERIX
Shinohara et al. (2025)(Z 48 & S 7=,

References:

Ryuichiro Shinohara, Kenji Tsuchiya, Ayato
Kohzu(2025) Does nitrate suppress phosphorus release
from sediment? A case study in Lake Kasumigaura,
Japan. Journal of Hydrology: Regional Studies. 58,
102233.
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EMOERZ S LT, a/BREHE (A
T NAL UET, RrEena, e A8, A2
twa, aAf, ) OEFERE CPUE (catch
unit per effort) ZH#EE L. A ZEROFFE & R
RONRRRGEZ AT,

2. MHEERE

[CPUE DHERE] 1966 4705 2022 4F % TOMFER]
S E LSS B OEIE L e DA B OT —
X & RWT, %D CPUE OREHIZ(L A RIEZE M
ET KL o THEE LTz, F72, EEEERESRD
£V CPUE Z{k#% (CPUE/CPUE.)) HHEMH L7,

(B ER OfENT] 4 DO N LR (Rl -
RALHERAE « Skt - JREE) ORBIZER L
Too ET. WIREWZE., KAEAE, Sk
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FUCEARRER R B R IR T L 72 & b L7z,
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[fREHEHR DOZhE] U & J11% 2009 47> 5 R TR
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MREENG 2022 FEE TEMIM 4 L LT, EEEERE
RIZEACR B D D E RN LT,

3. BRBIUSBE
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7o, B LRI T o 72, =
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RENCH L RAE (HRE 1ha L k) Dk k%4
SO BALEEICS D L S BRET, 1993), ZfE
AR, KEIR, KiE, Bt E% 04RE
FRYP—ERAZ T 5, BRI R VX — - BREE .
HEMFZERT (BLF THEPT)) T, ERE0D
DOIERBEER AT 5720, BENOTERMB O
TERKE DRI HOWT E & b7 THLiEE O
ZHIT L CE e (eihE A ER ILFFEAT, 1990, JCif
BEERBERI R GEE v & —,2005), RilRl (552 i) @
FIATH 6 20 R L, ERNDZ  OWHRIZEB W
T, AKEEOIURC, BENSORMNREIIZS
WTOHANRRRE LW, £IZ T, AHFFETIL,
BN O EZ22 RIKAE 2681, KERTBEREE O
BURAZFA L, KB ORI & o Bk,
LOEMZRIZOWTHLNZTH & LB, 56
NEBEROTEREZXK 579, Web 1 F&EERKL,
BHRRET L EAANE LT,

2. MHERE

TENOEFE 1 ha UL E o 3572 TRWE (134 15134,
eHEE, 1989) @ H 5, 70 W IZ OV T, 2021~2023
FEOIFMEFITILORBARKEZEKL, KEHITZE
1ToTm, KEOFHITREOT-®, EEAL AU RE

(Na®, K*, Mg¥, Ca¥, CI, SO, HCOs), COD,
DOC, $E4MEWESEEE, Chl-a, SS, TN, TP & %f&IC
FERRD N (PCA) ZiT-o7z, I, FERRDEHA
ZHE, THFRIHCAN D72 & OfitlkiR 5 4
B35 LT T LV (GLM) ZHEE LT-,
I, KEOERMELMNT & LT, [i] 1970-1980 4
X, [ii] 1990-2000 4F-1} ONiii] 2010-2020 4K D4R
RIZDUVT COD, TN KON TP D& T8 % H
L, BEEETTz, K%IZ, RS 70 3L,

U CHTAEKE A UAV (2 & 5228 i BB iR %
To72 30 (CRARIN 29, & A1 1) #INx 7=t
100 HVEIZDWTC, B8 OF oK E DRSS %
BT — 2 BB E L & b fFEDL L 72 Web ~X—
UEAER LTz, S 5T, BENORIRIE O ZIRM

KRB, R
B R GERAF - = xBRHEE), BA)IFEE GERBF - dbiesf)
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LA DB RS I [ - KBRS O TR & S H S

=
EEE, i

FE, R RS, SAEE, KRR,

FRERE, AR HRVE, MR Cofigsi b inz, Tk
UEEOWIE FE3hR1 & LT, 20254 5 AITIEAF
DFR—L_—Y FICABRLE (K1),

3. BRLER

YK (n=153) & & Lz El iz Lo,

14 OKEHEB X, FBEAF RO OEES (PC1)
L, AHEMORBEOEES (PC2) DRKELL 2D
DERITTHER STz, GLM T OFEF, PC1 %)
L CIRREEDS, PC2 IZxt L CRMSCIE R D& i
HERENAERIEORFFEEZ R LIz, 202 &
5, EIR, B, BEZEOEEZFEST 5 8
SRERBECAEPEIR BN MY O KBTI L T

HEEZ BN, KEOREENDS, COD, TN,
TP OEPEFEN EFMEICH 5 24 HEH S0

D 7HEE <X, ITBHEBEIC X2 AKE O EHIR e
FoH Y TREINTWNRNZ ERghoTle, ZD
MG, WA O KEREE R AR E B O R
ROEDITE, T=X U 7 ST /ol
BaELREOWEEZ xS L LTKREOBIRS

EHZLOENEE L E X b,

Pl o (m, EE KRS

tBEDHTB FEI”R —— BEAR

[=] =gt =] O ko tibFEE
tn v _<+«—— TN, TPEED#RE
E - «— KEHREITOIT7AIL

https://www.hro.or.jp/ -
lakes_in_hokkaido/
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X 1 fEpk L7z Web ¥ F>—&8 (/M)

51 A 3k

deifiE (1989): AbiEE WA SRR IR, i E SRRl 20
Zet 2 #— (2005): JLHEEOWIE WETHR, ALIEEBRER AR
Y —. ALEEAEN ILFFERT (1990): ALHEEOWITE, ALiEE
INERGIERFZET. BRELT (1993): 45 4 [B] HARER B 2 SR A
WHHEFAERSEE (REK) , AW - EHEHE.
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PRAEEEE AR R ICB W T L RAEESR E LTE
B 2 Bl L QD — 2, BAE 2R K ERHESC
T UEFEICRE SN DL RREEY OEAIZ X
V. PEKBREICREREZEZRITTZL0H

Do TDOITEMDL, ZTNETITHZE S ORGHIEE
FROSHFZERTEL & U CREK 2/ gE IS b T

%o [ENLBREERAFFCITI A R A ORATMERR  (MCC-

NIES) Tli. 4,000 ¥kZ 8 2 B ImBEaEErk 2 - 1F L

TR, RPN E AT THiEEIT> T
Do YMisRITFESNNEOBE 2L 7 v a v L HART
%< DERFEKARA L TWODH0, R E L THIE
DOIRA L TWDIEMEE D 2\, MEEOHIHIT,
HAFT DR O LN LD EEREZT
L=, EMEKE R L CERE2T- 254,
LELIEERBEREHF ORI ER L D,
F7o. FEEERAS N L COEIR FRIT 21T 9 &
BufS U7 El 7 — 2 2 377 HE SR OB A A3 TR A
LT/ ARERD, 2O, BIZEsEE LTo
WHMIIERECHLZ ENEET LV, ZNET
O BERERF O MR AL ITIR N BRI 72 BER A K& <,
ELIEEDFOUENEE N TV,

2. MHEEFE

AL CTIRRAME 2 2B LR 72 ofi L
WHiIRFE LT, B VIR LY (LGA TE) %
LT, APIEITRR RO R VU ~ — (RS
TR A i S, WERERE B O HIR & A5 R OB
EOMFEHRICL Y BELLEITTI BDOTHD, K
FIEOHREERIET 572010, ZhE CEELR
& I TW T A B Dbk 2 2R X
TR OBAEEEH O M E L2 R AT, £z, BREEF
DOMANEIED /7 BB 2 AR TIEO A 9 % KRGk
L7z, EDIC, AFEZHWE, B2 S0
FHLT ) DR FUE DO RRGIE b AT,

(RLBR - EmBREE, [ESCBREEATIERT), KH
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- (ESZERBEMTIERT)

M HEZ (ESZBREIRFFERT)

3. BR
AKFEERAT D Z 12X D, MCC-NIES T
FLTNDLL OMROERFLIZHE) LTz, T
X, ZVE CICEERE(LIREE & S0 C & 7o i
20K bEEND, BERILOEE LTI
ARFEL LT BICHBEA T2 LIk, 7
— LEHGRIRIE T B, ZAVE CHRBINLERE O 7
WA Y TEOBEROERIC bR LTz, AF
LI B L= A Y 7 Sl B4 ) A
HAMEYE A 1TV, Oxford Nanopore ' — 7 =% —(Z
I = R EIToTn L 2 A, Y IREIRNHE
HESNTT ) ABFNESD Z LN TET,

4. ER

AKFEOBEICEY, ZhETERELTE 20
2725 < OMBEROEELICKRS Lz, Zh
\Z& 0, MCC-NIES 23MRA T 2 WAl O il
M EEMDZENTER, Fio, RFEITHEE
DFENIRBREE T ) R 7 AFRICH KE S H#RT 2
AREMEN D D, I HIT, AFEITHERBRN R T 0
BAEEGET, SERRINIREE Z b O L5 H
AIREZR 720, MOEREAIZ IR © 3% < oA I
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1. FCHIZ

KAEZ MWL, NOBESSADY 277 v
BHLTWD. a7 RS
L IR D SR 100 km? A3 D /KR T < ik &
TNV, FiRIsEFE 1000 km? &k 2 5 RAEN D
T, WEOWRICAEN 10 B, E%H2 Mo
AR DET DHER S, WFEKE LK T
X, Ectropothecium obtusulum, Rhynchostegium
riparioides 73ME 5 LT\ % (Uchida et al. 2023).
FABN CIRITRED BT 723/ % <, (B0
Fb—WRAEEETHS. LiL, a7EMHIFE
FHCATR LB ET i, KAEBHOABRESCR
WAL L, IR OBREN e > T D
EEZOND. RBFETIE, RIENARFIZEIT S
2 KA B DR AT, R Z B 68T
L, a7l & A& SRR O A R & el L7z,
2. MHEEHE

KA = o READ) OO FE 3y AR 1 X RAE N 0D B
D 11 #HFIZBNT, BEACHEMm L. SHEOR]
Wri LI 10m DR vy v aZ@EE, TORA ]
m? A KBRS LY, 2 r i OREE %2 5%%) A
TRER L7, Hiftik o Site 6 TI% Z OFAL % 4 FH
(ZFEML, armOFHE AR L. 27
T & AT BB OB RORE I L O — kA pE &
OFAETIFA, A 1 EEE Lz, FHE X L R
0.7 km THHE L7230kt 2 Vv, AN TALKG S
W (FLI-301IN « EYELA AUt B b etk latt) <
3hiif#g L, FIUAETCTRIED o7, LB TFEE
I%, #J 18-720 pmol photon m™' DT 5 EEPEIZFRE
L7z, JeBk— sz (P #hfR) 13 Iwakuma &
Yasuno (1983) DX Tl H7z. BRAEEED R
& Y 13 Nozaki (2001) (2t~ 7-.

3. &R

a T ERE SO TAEFTLTEY,

2=
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KENICET 2 THEYOFRESME—REE
* NHEBT (BETREIIFER - WEES (&K - 8

R pI 3 & L FIRICALE LTz, Site 6 Tl =
T REY) D EINEREHRIT 13.8% TH VD, 7)) Wi
D 1EEBL TV BRI, R 0% S
(2 173% L@ <, HAKRBIER OBERIZIE 10.5%(C
KFT 2 &0 FHitEs RS hiz.

2 R EEE D IR DHA FGEE (LUF Poax)
%, 8 HD 0.86 mg Cmg Chla'h! TH-7=. {154
S TIZ4 A &L 10 AD 1.71mg Cmg Chla ' h'!' T
boje. WHEELARAEER (P) 1%, 7MW
P67C 231.4-1153.7 mg C m2 day, 1]EREREK T
42.2-430.3 mg C m2 day O#FPHIZH Y, 12 AL T
2 REREE D R o T2
4. ER

2 RE) DR & KRS K ORI & O BIfR A
B, a7 HEPIEE OB TEEZ L LD,
TR DOW A% TIi~HHRT 2 2 & T, afiain
RKLTWDEEZBZLNTZ., 7RI REE N
F LA ETFEET, R TR B IS L
TWo. 207, HAKPRH> THEBRDO LD
ICRSGICHBER L ST, EFIncdneEx
L.

Pya/ Ra DAL, 2 7 FRETEC 2.1, 135
BIEKET25 THY, WHE L M REUTH-
7. WHRH A RERETEERTHDE, aF
FER) CIEAZRITH 135-155 H R <, fHEmBORK
KIE 60 A2 500 BT, HEFNEENENC &30
Nt

WERICHIT D a YOS NIL, BRAEEENE
SHEHEEDHL L EMEbT-63. a7iH
YOI, [EROEFRMEAY EBTIUL, 1]
JNOAEFEREDMET L, W) o—kAEEMHREIZZ L
EHIobTThAD. Zhuk, EEREZEEE LT
WBT R TR Y TIRAER DR
RO IELHZ LIS,
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WEHM O 77 > 7 AT OWTIE, ThvE
T 1911-2002 FFIZ 361 248 SFE O HBEH (kb
2005), 1999 “ELIR:T A 2 A C & % Microcystis
JRBF RO KIG 7208 & FROFE#EROEL (Tt
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Dolichospermum OYEFETER DRt (Futatsugi ef al.
inpress) FEOWENDH LD, REIRIL, 2011 FXD
EMHNCHEHA O 77 7 U2 HELTE
D, 2016 4F 7 BT & 727 B Y ¥ O KEI % 2%
ELT, 2017 4FE X 0 B\ CREHNCRA 21T > T
%, A TIX, 2017-2023 4EEECNMT T, AEhHH
WLoRREETRETHELWEH T T 7 F v
(7vu 7 )va B L MR OFHEL,
Z DEHIZHOWTHET 5,

2. MHEEARE

AGHEI L ORE OKE0.5m) & T GHED)
505m k) IZBWTC, BH 1 BAEEIT- 72, 72
B, 2017 FEED 2 A L 2021 FED 1 Aidfkkos-
WRHTHD, 7un 7 gvald [ EKRBRGE
2011 FERR IV AR (RAAZKIERZ  2011) ) 12
PEWVHIE LT, WM~ Z 7 PUREE, BkL
TR BHC MR R L~ ) Vil 5 %IREIC D K
IWIML, FrEME L7, [ EKBREBRGE 2011
ERVLAYR (AAKIERZ 2011)) #5351
IEAEGHER 2 IV TR - BHL, 3Bl mL &7¢
D OMifaEE BRI L, REIXRLLVETIT-o
7o, REERINT-EANE, TR - HLET
(2025) X AMoWm 777 v F w7 U A
k. URL:
https://www.kahaku.go.jp/research/db/botany/microalgae
/dam/ (2025 47 H 23 HEFS) | 120> CTHOHEL
72o Phormidium J& & O Synedra JEBIZ-2OW TS,
ENRREECTH S0, HELEAWE, B,
WAL, REE 017410 AET), =Tk
(2017 £ 8 A-2020 43 H), JFFFE (2017 45 11
H-2018 -3 H), &JIZER (201846 A-10 A),
PEEE N (2020 4F 4 H-2021 453 H), BTHGK
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MM DEN TS >V b DFAIZEIE-2017-2023 £

IEREOTRE, FAiT (REPRSGHHRE it v 7 —)

(2021 4 4 A-2024 3 A) OFRIZL VTN
T=o ¥, W77 7 b OTFT =X LT
i3, Hter¥—HP [RER (2025) : 777 b~
A, URL:
https://www.lserc.pref.nagano.lg.jp/watercreature-index/
(2025 427 A 23 AR ) ICH# L TV 5D,

3. MRLEER

ranZ g alRERY—7 L7225 AI3mER T
TiEe<, 4, 5AH LI 10, 11 AT, 80-130
pg/L E@EVMEA R LTz, 4, 5 HI3KIRE A&
BN ERAT 50T, 10, 11 AIZEOMEREOE
BREARIRITHE 2 BT RBHDSHIK OIEERIZ &Y
KEIZHTEDEN, W7 77 b OBIINGE
FIZRDHTDIELEZ b, £, KPDHEIC
T TIEERE E TRETENRRLS, TOHRITEE
ETREOW T T s b O EREHIFIER LT
bolo, RIBHIZIIREOENTREIVE 2D
D725, REHTORE L FEoREE
DEEAERVIER R ST, TNLHDHIT,
RPN EET, R H AT H O JEGE A 3 ME )
Bdolz, SBIZ, THERMIZTEITEOENERE L
EED BB ST, EOLGEITITERE O
BENEE LY TRETEN->T, 7THEIONS [,
BUAIH OFTHICRE THEPZ < HHBLL Tz
O, BRICIETFBIZLATZORE LR ST,

MG CES T oMM T T 7 RO S L
TIE, &L EIEHNTTUIA T A Y U E s
L, FRZADOEFRITHT TIX Asterionella J&, FH»
B EITT TUX Synedra B3 %< & 5T, 0D
ZNINWT T T 27T VT RELL, B
KX Microcystis J&, Aphanocapsa J&, Chroococcus
B, KDy B&E Phormidium &3 % 0>> 7=,
2019 4, 2022 4, 2023 FFiZHB W TIE, EHEKIT
AU RafnEL L, Mougeotia J&DEIE D3 &)
ofe, F7z, 201748, 9 AITEEAEMD
Uroglena J&, 2019 4 7 H 1 Z i uef oo
Peridinium J&, 2020 4F2, 3 AL s AR O
Dinobryon J&13%  BliE2 I,
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1. [XCHIZ

FA vt vy Ephoronshigae (170 H, v
aA v ravR) 1%, ARSERBICAERTDIE
M, =7 T RBERER (RN, TPEBRAEES,
27N ICAERT S, Kk, KRB —F
fbZ1795 Z & THmbB, H<IIRERRNLRHRKS
TV, fEM (EESFA EILHIRRA~DEH)
TN CARRE O R4S L7 S ERE, £
DRRF % Flfm/vin [84FEa] L LTEHELTWD,

BUE, AFEORFAITFRE L THRbIL, £02
== IRAEREN D, 1980 R HEZE < DHFTEN
P&, BOKFRTHLE RSN, BRAKEDTHR
X Limnology 7 & & OISR HE S TE 72
( Watanabe et al., 1989, 1998; Watanabeand Ohkita,
2000; Tojo et al., 2006; Sekine and Tojo, 20101,b),

2O LTHIEDR RS 2, A AL D Hs L]
R0, PEEDMENRIZ A AU > 7o USR] O 171523 B
BNk oTER, LML, THHDOERZ A I
VAT S BRI 7R <, [ A T ORI E A
JREGMTHZEbHALMNE RS TET,

O LERIT, B L~V TOM AR & A A
T5 L LB, FH LV TORIGREIEMRNT 2 FE
LT&e, BEHEDI D, FRMNEE - @R
WCAHRARZELTHEEL W2 EHHY, HAS
B EEOA Ay n e v EREZIZIZHERE
35 K9 IRl - AR HEERAT 2 T 5 2 &
MT&EI, £ LT, HAEMRITAASENTE
RSN Z E b L, £, Kb (G
) & AARINEOA A a v OBERS T
R&EL, BARIENTHRHEARL T HARDORHH O
BEMSEPBD TRENZ ERERINTZ, £ L
T, HBAEFRGIL, 1 H AR5 A HT
LIRELEZBE—RETHHLZ EHHBALE, Bl
18, HAEMARRIT, HARIZHSMH L TNDN,
H—EKOBHE) - 7B THHHERALERT D2 &
T E D HAERM O R TGN T T, Rl
DHAPRLTWDZ &b MNERoT, Fiz,
TCR T AERR B ER L TWex= U 7 NICH
REPHRMD “IRBNCHEA L, EH DM EZZE L <
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[BEA4hHE ) REAEEGEFDER

HOR SER (RINR - B, BIR —A (SZIER - HEREREBIFLF)
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R (B ANCIINORRERE & D612 1 0 B H
BIHL, WRAENBGT S ZE LT, Wik
MM CTORMENETTWARNZ L HHERL TV 5,
AR Te NG TSH, ) Lica=—2r7
HEALAERRFIRESC, AR TIEERESEY A 7
M (RIS X o TIFPTNIC) FET 5 2 & 2 F
ML, BHAEME RS T 50 KREE ORI E
FlLi, TETVERTHLYavYa yTElTYH,
B A0 % 8T 5 R KR T OB ITHE IO
BB THY, AmBTaOEERETH Y o n
O, KEHLGEDOZ Y, BIEREOREE WR D,

2. IRIT14—ILE, Ak HE-EZE

2 R HRHE 121 TR S 2 T-il)TEERT, Bz
AEFERIE N ARAEN T I DL EENIKFR - HEFHAKOMN
PEAFHSER & %P 5202, BP0 HERIR L 7o R RGO
(FHI) E32HE80 (HEHAK) OFIEFE (1
BETHILIRE, 5 2 B HE D% OARER)
AT —T DI % ZHEELL, RNA-seq 2k VY, &4
WIFRAER T — U TRET 2 BB T OMBEOTRSE, W
REMTOYT N T v a N A FEE LT,
IO DRROFEMLE % DO REFITONTIE,
S RETORERER (BFHRIED) IZBW TR T 5,
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IKAERER Dy ATIRBL ORI, AERERE BOKE
FHIZ I W THERIRIRE L 2D, 1ERDBIMITD5y
FAREICIX TN DN D120, Fe—r a2 Hu7-E
BIRATIC L D 2R B FIEREZE I TN D
(ZFH—N5,2023), AFIETIL, 72O K Z
KFRIT, e — U fag I U CREO ZfE
MM L, b0 BEiHRBE 2 Lz, 72,
KGN DI I > THBREEE MK T3 % RIS
%L, EEFEET L U-Net & FHV - BFEEE fE IR O
BB BRETIEOFINE LR LTz,

2. A&

BEEGZRAVVE-RREBICKSIESRHEFEDR L

EOEE (ZEKR L), TR (ZEK - &)

ZAbA& bedg U, RSO m LA FHE L7z, U-Net D%
BT, AR & LT 259 Ko, MREET g &
LC6SHAEMAL, =Ry 781330 & L7z, fi#
HrctGmigiE 16 08I L, &orEIfigic st LCTys
HH U-Net 7 VAT 52 & T, KB Lo
W DSFE O BV DA M - BRE Lo, 517
+ 2 GEEIT 5 L CREED AR A L. 15
Dz A kG & BRI K o TERR L 7= i1k
it L o IoU ZHEH LT,

3. HR-EE

F7. U-Net BT V&2 HET, KEO flEfkb
MoALzEH L THLI U EEZE 2 IZRT,

R L K — 2T Ty, ZEHERETOKX 2 REO fELALEE & i O ToU fE(%)
TR OO KT 2 ki U 7e, fRsg BRI 2021 4F 5 A @ O () @ ) ©
H11HETEL, 1 ORI KD “fEfLALEE] 92 90 71 67 75 26
KB L OHEERE  (a) b o3 g FERE LT, b &y s O A IR 70
T, BHFICE ) e ongn BICEWTIE, KHEHO ZAECALBEE S BLAF AR 5 &
ﬁbkLEV@ﬁ (o) KT I > TN B %Lkiih@\kﬁ?:ﬁk@@ﬁﬁﬁ®ﬁﬁ
i, R sni () B AR 1B o T B I:f N7 BB D It A JRIT L%wﬁ%%ﬁ
590 L o HIRET 26D THY | x5 &1 5O X205 B
rEmgn s (O RPABEE R BT R R YIS FTHE & 70 12D T B
b, #1iorty DABPKEICRSTRS g g yicsnTit, @KL L %
MAEFFomB A ER L, EHEE IR OB T, LUNFELLIETF L, 20

VISR TEBICR LT, KEO i b %
W U7, KEED ZfE LB &%, mg oL e
ANT T DTESOTHBIICREZR L& W EE
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Br o FERERTH 7208, ITFERENMET
LTWDZ EnD, 2015 48 LTV 2018 4E1Z, 2000
FEOMKIZ X H1EEK 0T < 12 KH-1 8 X OKH-2
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D3, PEREROEETIR - S 200 T,

Fx X, 2000 FOMELK LI, JRFR BRI OPIR
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b, LId-> T, {HKLUELOMRERAKSCH T K EZ
EMICHlc> TBIAIT 5 Z & T, IGEKILOTEERRI
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AR ~F R OIFERRAZIEETE 52 &0
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RTEWRAIEL S BET 5720100, BICE AT
T TEAHZTHY, mgﬁﬁ%%ﬂ%ﬁﬁk
DOFERBEEE 2 T, B KILTOBEIKRIZOWTHRES
THILENEETH D,



BARBEKFEREEMIRASHERESSE (202559A)

O-C03

erEin

1. [XLHIZ

M EEBHETO TA4 (LABR) Fnih) 13#H
@ (BFIETARA (hEXX) @) 2275, TOHFR
SADFKIZONT, &H 5 2014) 13X (LyE®) ik
DanrA NRLFIZ KD IEHELD RN & s L7223,
EEOHEBICE D EMBENER I E TITh
Nol-, —J, HAEGIZ, A&FVME LI ULIEL
thEn o E/RFERITO [+ EM oFf (A
FITANE) Rl TE i,

AELRTIE, FHE - FHONWERFHE T VT
FEOMRRE AT OIS L, BAGEADFK
[IZOWTEERLIZDTHRET 5,

2. MPEAE

(1) EfRIRS & #R72 RGB EDHH

WEOERNG 3 BEOT XNV AT (H:
Panasonic £t DC-TZ90) Tl ##x¥ L, % RAW
77 AN LA RGBE A fl U7z, ki B 132024
ETH 14 BBEXPI A3 ETHY, WERFORRE
X, MHEBITRIECTH -T2,

[ETRE DR 7 a0 e 7 T T Y 2 - e O N =
A —BEHROBURICH D, = OEBITHINE, HEENSEE
HMOMKDOEAG ZEH DO AT T v T ANHIRE
L CROIZNIH T A—=24TH &, BATT T
DINERINT A —=ZITHNNBRDT=, LLEIZXKY,
Tl AT RS D 8 RGB i A KD 7=,

(2) BEETFILEETIVIZEDETIED

AKFS OBEDE E LT, 164 - db024) 1M %
L7zt A — s L, KOy HELE L O
BWWE DI —ELEEB Lz, 12, I —0OHELH
RO E, M0 KRE IOBELER & BRE LK T
ORUIRLT (e A FRLF) ICX A BEDEEZEE L
7=, THGELERIZ T V2 2 T WEBE N D 72 D 6 D
EL, TOEFWITELE 1.55-0 LHRELT,

HIXEB OB LV HEE LcEZER S &, KTE
O 1Mk EEE LEBELR FoERGhE L L
o DI, EOELELT, RATOERSTIZL
HLAY—HWEBL PR T ey R FI2 LB I —
L2 B L CR Lzl S edE %2, Lo
FREICERG DY, =7 v Y VEBELO F 5L,
BREL B SIREE DS, BRI DR S & RS

- -
—_— —

(FARR),

100

gl - HEFLHOEARETIR

bR (bifEE KA AR I & o % —)

D DGR 2 BT 5 K 9 IZRE LT,

R T ONIZAE RGB 5%, £E5H/T A
— X EEZTETNAD LB 2
RGB fECY TlLed, NPT A= EHEE LT,
3. BRLEE

Wk H O E&EF WO mE B &L, I —OHEL
HEmIZ DS UM OHGELYE L o DB S
bl LTI HE N, KOG FEELE L O
BWYEIZ LD I —HELITAE IS F GRS o
7o BREWEIC XD I —HELIE, HERREWER
ET D EBELIZ K D HDOBWEDRPKREL 2D,
WERAGROORKRE D EIXEZ LR T,

FIH T AT DC-TZ90 DG DIEHTHE R,
I —OBELEGR IR T DU ORIE, 7T H 14
HTiX42nm, 9 3 A TIX46 nm L HEE S i,
723, DC-TZ90 LIANDT T H )T A Z12 K- T,
PN 10 nm LN EHEESNDLZ &b oTolo®,
SEBETEET D,

L —OHELEERIZ BT D BGERELE, T H 14 B X
DH9A3ADIEIBRENoTZ, LnL, HAK
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Woaa A K, HEVTIRRAKBEKDOA AT (B
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1. Introduction
Dissolved organic matter (DOM) regulates carbon

dynamics in freshwater systems, which is an important
factor for fate of organic pollutants and the global carbon
cycling. Catchment condition can be a significant
determinant on DOM in lakes. However, numerous field
sampling studies tend to focus primarily on temperate
regions, neglecting comparison between different
catchment conditions'. It is imperative to shift attention
towards tropical and cold regions. Therefore, this research
aims to reveal how DOM and its photochemical property
are associated with lakes and catchment conditions in
tropical, temperate and cold-climate regions.
2. Materials and Methods

We sampled surface water of 50 lakes and 51 reservoirs
in Japan, Indonesia and Cambodia. UV-vis absorption
spectra and fluorescence excitation-emission matrices
(EEMs) were measured. Meanwhile, PARAFAC analysis
(staRdom package in R) was used to analyze the EEMs of
the lake samples. Catchment/lake conditions for all the
lakes (e.g., arial land cover ratio) were collected by
ArcGIS. The photochemical parameters were determined
under simulated sunlight using chemical probe method
with 2,4,6-trimethylphenol (TMP) for SDOM", furfuryl
alcohol (FFA) for !0, and terephthalate (TPA) for «OH>,
The time series data of chemical probe concentrations
were then used to determine the photochemical
parameters of the quantum yield coefficients to produce
SDOM" (frup), quantum yield for photo-production of 'O,
(®102), steady-state concentration of 'Oy ([!O2]ss) and
quantum yield for photo-production of ¢OH (®.on). All
data were normalized and analyzed by spearman

correlation coefficient, canonical correspondence analysis.

3. Results

For 101 lake water samples, regarding the photo-
reactivity of DOM, the mean of frup, @102, ['O2]ss and
®.on were 44.9 M1, 1.8 x1072,3.71 x10*M and 8.8 x

10*. Spearman correlation test showed significant
correlations between catchment/lake conditions and
photochemical parameters although all these correlations
were weak or moderate. CCA yielded two major
canonical variates accounting 44.8% and 13.9% of the
total variance, respectively (Figure 1). Axis 1 primarily
reflects catchment land cover conditions while Axis 2
possibly stands for ecological-hydrological conditions.
DO, artificial surface coverage, pH, latitude and tree
coverage positively associated with Axis 1 aligning with
the increases in a/DOC, ¢/DOC, S300-400, frip and @jo2. In
contrast, the negative loadings of conductivity, cropland,
herbaceous vegetation, sparse vegetation and shrubs
coverage, catchment area, and water temperature on Axis
1 are associated with high levels of DOC concentration,
t/DOC, SUV Apss, BIX, ®.on and ['O2]s. DO and artificial

Photo-reactivity of lacustrine DOM in relation to
catchment and lake conditions

Zhang Run (Institute of Science Tokyo),
*Zhang Ye (Institute of Science Tokyo),

Luki Subehi (The National Research and Innovation Agency),
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Vouchlay Theng (Institute of Technology of Cambodia),
Yoshimura Chihiro (Institute of Science Tokyo)

surfaces, which positively correlate with Axis 2,
correspond to high levels of component 3 and 5 (C3 and
C5), and DOC concentration. Meanwhile, herbaceous
vegetation and tree land cover, catchment area, pH and
latitude, which negatively associate with Axis 2,
correspond to relatively high @0 and ['O2]ss.
4. Discussion

Overall, our results underscore the interplay among
catchment topography, land cover, and anthropogenic
influence in determining lacustrine DOM concentration,
property, and photo-reactivity. Lakes in cooler, higher-
latitude or more urbanized/forested catchments tend to
contain DOM that is less aromatic but more
photochemically active, whereas warmer, agricultural
basins accumulate more aromatic, microbial DOM with
lower photochemical yield.

10

a * Scores
95% Confidence Ellipse DO
— Loadings *
51 Artificial surfaces
(=2}
) Conductivity - Shrubs ORP|
s - ropland
o~ 0+
g Water temperature
< Topsoil organic carky
’ ° Sp pH
5 Latitude
Herbaceous vegetation, Tree
aquatic or
regularly flooded
-10 M : !
-10 -5 0 5 10
Axis 1 (44.8%)
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g 4] .
(=]
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=34 e
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1A)(is 10(44‘8%1) ’ i )
Figure 1. Canonical correlation biplots: a) Catchment/lake
condition loadings (blue arrows) and the distribution of
101 lakes in the canonical space defined by their
catchment/lake conditions (red points); b) DOM
concentration and property loadings (blue arrows) and the
distribution of 101 lakes in the canonical space defined by
their DOM concentration and property (red points).
References
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2 DOI: 10.1016/j.watres.2023.120456.
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2. MHEFE
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Introduction

Methane, an important greenhouse gas, is produced in
large quantities in anoxic environments, such as lake and
ocean sediments, yet is mostly consumed by
methanotrophic microorganisms before reaching the
atmosphere. In freshwater systems, aerobic bacterial
methanotrophs typically dominate methane consumption
using molecular oxygen (O.) as a reactant in the first step
of the methane oxidation process. How such consumption
of methane will be impacted by global change, including
aquatic deoxygenation, is unclear due to limited
understanding of the ecology and physiology of
methanotrophs. Despite their need for O,, aerobic
methanotrophs have recently been detected in diverse and
seemingly anoxic freshwater ecosystems, which suggests
they may have a broader ecological niche than previously
assumed. Here we combine field sampling, DNA/RNA
sequencing, and laboratory incubations to explore the
distribution, potential metabolisms, and activity of
aerobic methanotrophs in stratified lakes with the goal of
understanding the adaptations and life strategies these

bacteria employ to inhabit O,-depleted ecosystems.

Materials and Methods

We sampled eight seasonally anoxic and iron-rich lakes
at the IISD-Experimental Lakes Area (Canada) during
summer and/or fall of 2016-2018 and took physico-
chemical measures along with samples for DNA/RNA
sequencing. 16S rRNA gene amplicon sequencing and
metagenome sequencing were performed for samples
from all eight lakes, and in addition, metatranscriptome
sequencing was performed for samples along the water
column of a single lake (Lake 227). Two of the lakes
(Lake 227 and Lake 304) were re-sampled in 2023-2024
to perform ex-sifu methane oxidation rate measurements.
To further investigate their metabolism, we also measured
methane oxidation rates of a representative aerobic
methanotroph, Methylobacter sp. S3L5C, under O,

limitation.
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Results

Potential aerobic methanotrophs belonging to the
Methylococcales order were detected in the seemingly
anoxic waters of all eight lakes, using amplicon and
metagenome sequencing, and in some cases had relative
abundances of over 15%. The majority of metagenome-
assembled genomes we obtained for Methylococcales
the

monooxygenase (pmoAd) gene,

members  included particulate ~ methane

a key marker for
methanotrophy, along with a homolog of bacterio-
hemerythrin (bAr-00) encoding an O, carrier protein and
a key marker gene for gas vesicles (gvpA) involved in cell
buoyancy. All three of these genes had upregulated gene
expression even in the deepest and aphotic parts of the
anoxic zone of Lake 227 based on metatranscriptome data.
Yet in ex-situ incubations and laboratory cultivation tests,
we could only measure methane oxidation by the targeted
methanotrophs when trace O, was present and not under

complete anoxia.

Discussion

Despite residing in seemingly anoxic environments,
our data support that low levels of O, are still required by
aerobic methanotrophs for methane metabolism. We
identified possible mechanisms these bacteria can use to
access and conserve O; in anoxic ecosystems, including
gas vesicles that could allow them to migrate through the
water column and bacteriohemerythrins that could allow
them to store O, for later use. Yet our data still leave open
how these methanotrophs become dominant microbial
community members in the anoxic zones of the surveyed
lakes. Aside from methane oxidation, these bacteria could
potentially supplement their metabolisms with alternative
pathways such as iron-based electron transport or
fermentation, or they could access sources of “dark O,”
that are yet to be identified. Understanding the adaptations
and behaviour of these methanotrophs under O, stress will
be key to predicting how methane cycling could shift as

global change leads to changes in lake O, dynamics.
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1. Introduction

Anthropogenic impacts, especially land-use change,
have long-lasting effects on freshwater ecosystems,
influencing not only which species are present but also
how communities function ecologically. Traits such as
body size, trophic level, and habitat preference determine
how fish interact with their environment and affect
ecosystem-level processes.

Focusing on traits instead of just species identities
reveals which ecological roles persist and which are
gradually lost as human impact intensifies. In doing so,
we can detect subtle but meaningful shifts in community
function as natural landscapes are transformed into
agricultural or urban areas.

In this study, we investigated how fish communities
across Japanese headwater streams respond to land-use
gradients in taxonomic identity and functional structure.
By examining key traits, we assessed how functional
diversity and redundancy shift along disturbance
gradients. This approach helps determine whether
ecosystems are losing important roles, even when species
richness remains unchanged.

2. Materials and Methods

Fish data were obtained from the National Census on
River Environments dataset, covering 191 headwater
streams across Japan and spanning a wide range of
environmental conditions and land-use types. At each site,
fish were sampled between 2018 and 2022 using throw
nets, with species identity and abundance recorded. For
each species, we compiled key functional traits related to
body size, feeding group, habitat preference, water
column position, and migratory behavior.

Environmental variables were quantified using the
JAXA high-resolution land classification dataset (30
meters), within a 400-meter buffer surrounding each site.
Land-use categories and mean seasonal and annual
temperatures were used to generate two principal
components: one representing agricultural land use (PC1)
and the other urban land use (PC2). These gradients were
used as predictors in all subsequent analyses.

To assess changes in functional structure, we estimated
genus richness (Chaol), functional richness (Fric),
functional dispersion (FDis), community composition,
and trait-weighted structure (CWM). We also performed
RLQ analyses to explore associations between traits and
environmental variables. Finally, linear mixed models
were used to test how FRic and FDis varied with PCl1,
PC2, and season.

3. Results
Fish communities showed
taxonomic and functional

significant shifts in
structure along land-use
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Urban Landscapes Restructure Fish Traits
and Taxonomic Composition in Japan

*Giovanna Collyer (The University of Tokyo),
Victor Saito (Federal University of Sao Carlos),
Terutaka Mori (Aqua Restoration Research Center),
Takehito Yoshida (The University of Tokyo)

gradients. Urban land use (PC2) was associated with
higher genus richness (Chaol) and greater functional
richness (FRic), while functional dispersion (FDis) did
not change. Agricultural land use (PC1) also led to
increased FRic, but had no effect on Chaol or FDis.

Community composition varied significantly with urban
land use, but not with agricultural one. However, beta
dispersion did not differ across gradients. RLQ analysis
confirmed a significant overall structure linking traits,
species abundances, and environmental gradients. Trait-
environment correlations were only significant when
species abundances were included.

Community-weighted means (CWMs) revealed that
urban sites had more tolerant species, short and deep-
bodied taxa, and fish with marine-associated habitat use.
Agricultural sites, on the other hand, were associated with
more carnivorous taxa, while forested sites had higher
proportions of omnivores and marine-affiliated species.

4. Discussion

We show that urban and agricultural land use alters the
functional structure of fish assemblages of Japanese
streams. Species richness was higher in urban streams,
whereas functional richness increased along both
gradients, and these increases do not automatically imply
healthier or more diverse ecosystems. Instead, they
suggest a shift toward communities dominated by species
with similar ecological strategies.

Urban land use was related with tolerant, short and deep-
bodied, and marine-associated taxa, which are traits
typically expressed in generalist and disturbance-tolerant
species. Such shift coupled with increased redundancy
and constant FDis suggests functional homogenization:
different species occupying similar roles, reducing the
function diversity within the system. Agricultural land use,
in turn, was associated with increased richness of
carnivorous taxa and FRic, suggesting improvement in
certain functional niches but not necessarily greater
overall ecological diversity.

The stability of functional dispersion despite richness
and composition changes means that land use alters what
is dominant, but not the range at which traits are spread in
trait space. Trait-environment correlations were only
significant when species abundances were included,
stating again that composition and dominance must be
given attention when making inferences about functional
responses.

This study illustrates that human pressures reorganize
freshwater fish communities not only taxonomically, but
also functionally. True conservation goes beyond species
counts; it requires maintaining the ecological roles that
ecosystems depend on to stay balanced and resilient.
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1. Introduction

Infaunal bivalves play an important role in benthic
ecosystems. Their activities not only enhance nutrient
cycling but also support carbon storage. However, as
poikilothermic animals, infaunal clams are very
vulnerable to temperature fluctuations. Among their key
behaviors, burrowing serves as a primary survival strategy,
allowing clams to avoid predation, desiccation, and
thermal stress. Despite its ecological significance, the
burrowing behavior of clams under thermal stress remains
poorly understood, largely due to the limitations of
conventional observation methods, which are often
restricted to low-resolution and invasive measurements.
To address the methodological limitations, we
conducted a laboratory experiment and applied high-
resolution ultrasound technique to quantify the burrowing
behavior of Hamaguri (Meretrix lusoria) under different
temperature conditions.

2. Materials and Methods

A total of 18 clams sampled from Hamana Lake were
assigned to two temperature conditions (22°C and 30°C),
with 9 clams in each group. For each temperature, three
trials were conducted, and each trial included one large,
one medium, and one small individual. The clams were
maintained in the aquarium system with controlled
feeding, lighting, and water parameters.

Interval camera

________________

~
~

~
e

Each monitoring lasted 24 hours, using an ultrasound
probe with 500 kHz mounted on a 2D scanning platform
(A-core-30). Simultaneously, a top-view time-lapse
camera was fixed on a support frame to record surface
behavior from above.

We designed six indicators to quantify clam’s burrowing
behavior, including burrowing time, depth, body posture,
displacement, behavioral stability, and sediment disturbed
volume.

Additionally, statistical analyses were conducted to
examine the effects of temperature and body size on clam
behavior. Non-parametric tests (Mann—Whitney U and
Kruskal-Wallis) were used to assess group differences,
while piecewise structural equation modeling (SEM) was
applied to explore causal pathways linking temperature,
behavioral responses, and sediment disturbance.
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3. Results

At 30°C, Hamaguri tended to burrow more quickly (Fig.
3-2) with shallower depths and increased horizontal
displacement compared to 22°C. Body size also affected
burrowing depth at 22°C, as larger clams dug deeper.
Under thermal stress, horizontal stability declined notably,
accompanied by increased sediment disturbance. Vertical

displacement and posture remained relatively unchanged.
Clam Burrowing Time at 22°C and 30°C

1000

Temperature

B3 22
B 30

Burrowing Time (s

o
f=3
(=]
1

\
22 30
Temperature (°C)
Fig. 3-2 Burrowing time at 22°C and 30°C
SEM further confirmed two indirect behavioral
pathways from temperature to disturbed volume. The

horizontal pathway was more pronounced.
Horizontal Behavior Vertical Behavior

-0.16
XY Stable Ratio Z Stable Ratio
-0.76*** 0.07 -0.48* 0.51

XY Displacement Z Displacement

0.75** 0.73***

Disturbed Volume Disturbed Volume

Fig. 3-2 SEM linking temperature to disturbed volume

4. Discussion

Clams adapt to thermal stress through multiple
strategies. At 30 °C, they burrowed faster but shallower,
suggesting a trade-off between escape and energy cost.
Horizontal movement increased, showing lateral and
oblique patterns as adaptive spatial responses. SEM
revealed that reduced horizontal stability mediated the
link between temperature and sediment disturbance,
suggesting its potential as an early indicator of marine
heat stress. These findings lay a foundation for
understanding behavioral adaptation to climate change.
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1. Introduction

Picocyanobacteria (Pcy) are widespread autotrophic
phytoplankton and key primary producers mainly in
oligotrophic lakes, existing as single cells or colonies.
Therefore, understanding the ecology of Pcy is essential
— yet knowledge of the abiotic and biotic factors
influencing them remain limited and can be conflicting.
Schallenberg et al. (2021) have reported that research
regarding Pcy should be site specific as Pcy dynamics
are shaped by local environmental conditions. Moreover,
the temporal and vertical changes in Pcy composition are
also poorly understood. We proposed that Lake Biwa’s
Pcy cell density changes based on a number of abiotic
factors that are specific to Lake Biwa. As these factors
can possibly differ temporally and vertically, we
hypothesized that there would be a seasonal variation,
and that the abiotic factors most likely influencing the
cell density and composition of Pcy would be also
different. To highlight the changes in species
composition in each month, the existing Pcy
communities may able to affect the changes in abiotic
factors on the microbiome. By referencing Pcy as
Amplicon Sequence Variants (ASVs), we can possibly
highlight the potential rare variants that produce niche
strategies in Lake Biwa.

2. Materials and Methods

In the present study, 500 ml water samples will be
collected in Lake Biwa (35°03.5480°N 135°53.3634’E)
every month in a 1-year timespan from Om, 3m, 6m,
10m, 15m, and 20m depth. For each depth, the
chlorophyll-a concentration (pg/L), dissolved oxygen
(mg/L), and temperature (°C) will be vertically measured
by using CTD RINKO Profiler (JFE Advantech Co.,
Ltd). Total nitrogen (mg/m?) and total phosphorus
(mg/m?) will be manually measured. The water samples
collected are immediately stored after sampling and
filtered by using Whatman Nuclepore Track-Etch
Membrane 0.2um for environmental DNA (eDNA)
extraction and cell density enumeration. Next, eEDNA
from the filtered samples are extracted. PCR will be
performed by using cyanobacterial 16s rRNA primer set
CYB359-F - 5-GGGGAATYTTCCGCAATGGG-3' and
CYB784-R - 5-"ACTACWGGGGTATCTAATCCC-3'
(Niibel et al., 1997) that amplify the V3-V4 region. This
is to detect Picocyanobacterial and Cyanobacteria
species that exist inside the ecosystem within a given
month. The PCR protocol is followed as highlighted in
Schallenberg et al.,

133

Temporal Analysis of Picocyanobacteria in Lake Biwa
with regards to Vertical and Thermal Stratification

Mohammad Nugman Maher (Kyoto University), Ji Cai (Kyoto University)

Shin-ichi Nakano (Kyoto University)

(2021). Next, the PCR product is purified and will be
sent for DNA sequencing and library preparation. For
cell enumeration, filtered samples are counted by using
an autofluorescence microscope (Olympus Model BX53)
under a GW filter and categorize based on their (i)
pigment type: Phycocyanin (autofluoresce bright red) or
Phycoerythrin (autofluoresce bright orange) and their (ii)
life strategy: single cell or colonies. All statistical
analysis will be done by using R version 4.5.0 software
(R Core Team, 2025). Analysis models that will be used
are, for example, Principal component analysis (PCA),
Shannon Alpha and Beta diversity. The analysis is done
to examine the relationship between abiotic factors and
cell abundance, population difference and uncovering
the presence of ASVs in the population.

3. Expected Results

As the present study is focusing on the vertical and
temporal distribution of Pcy, we expect the density
would be dynamically influenced by multiple abiotic
factors. As temperature can be contradicting with regards
to its potential as the driving force for Pcy abundance
differences (Schallenberg et al., 2021), it is possible that
temperature alone cannot determine Pcy cell density, but
is in accordance with multiple other abiotic factors. As
such, the relationship on the aforementioned measured
abiotic factors (temperature, dissolved oxygen, etc.,) and
Pcy cell density could elucidate the factors that most
likely be responsible for changes in its density within a
given month. For Pcy composition, comparing Shannon
Alpha and Beta diversity within and between depth is
likely valuable. Moreover, for every depth in each
month, the in situ Picocyanobacterial species will be
recorded as to understand the changes of each species
presence with regards to the measured abiotic factors.
These changes may able to capture a snapshot on the
species diversity exist in each month that is often
neglected in other Pcy analysis research. The phenotypic
plasticity of Pcy has been highlighted by recent studies
(Callieri 2017; Huber et al., 2017; Schallenberg et al.,
2021) with some harboring different cases: for example,
surviving in hypoxia, in hypertrophic, and extreme
temperature. This adaptability is of interest as to
understand the impact, process and factors influencing
them. As such, we expect that the Pcy community
influenced by certain abiotic factors would have niche
variants that are able to survive extreme conditions. To
do this, by referencing as ASVs and aligning them based
on PCA, niche Pcy can be highlighted.
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1. Introduction

Invasive phytoplankton can significantly alter aquatic
ecosystems, especially in oligotrophic environments
where large-celled species are typically considered
disadvantaged due to low nutrient uptake efficiency. In
Lake Biwa, Japan’s largest oligotrophic lake, the green
alga Micrasterias hardyi—an Australian native—has
become dominant since 2016, despite its large cell size
(~200 pm). Previous studies have not clarified the
physiological mechanisms enabling its success. This
study aims to elucidate the factors contributing to the
dominance of M. hardyi by combining field
investigations with nutrient-controlled laboratory
experiments, with particular focus on nutrient uptake
traits and comparison with a native species, Staurastrum
dorsidentiferum.

2. Materials and Methods

Field observations were conducted monthly from July
2024 to July 2025 at Lake Biwa, with water and
phytoplankton samples collected from 11 depths.
Environmental parameters and nutrient concentrations
were measured, and cells of Micrasterias hardyi and
Staurastrum dorsidentiferum were counted
microscopically.

Laboratory culture experiments were performed using
an isolated M. hardyi strain under controlled conditions.
Growth responses to nitrogen and phosphorus gradients
were examined to evaluate nutrient uptake
characteristics.

*Fuji Xie 1 (Kyoto Univ.),

Naoki Fujiwara 2 (Lake Biwa Environmental Research Inst.),
Fumiaki Nasu 3 (Lake Biwa Environmental Research Inst.),
Kenya Iwamoto 4 (Lake Biwa Environmental Research Inst.),
Arata Kawakami 5 (Lake Biwa Environmental Research Inst.),
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3. Results

1. The vertical distribution of M. hardyi varied
seasonally.

2. M. hardyi density was independent of temperature.

3. Compared to the native dominant species S.
dorsidentiferum, M. hardyi exhibits a higher affinity for
nitrogen but a lower affinity for phosphorus.

4. Discussion

1. The vertical distribution of M. hardyi varied
seasonally. However, it remains unclear whether this
variation in vertical distribution is a response to
environmental conditions such as nutrient availability, or
simply a result of a physical equilibrium between sinking
velocity and buoyancy at specific depths.

2. M. hardyi density was independent of temperature,
suggesting higher temperature-tolerance than other
phytoplankton in Lake Biwa.

3. Compared to the native dominant species S.
dorsidentiferum, M. hardyi exhibits a higher affinity for
nitrogen but a lower affinity for phosphorus. These
results collectively indicate that M. hardyi is likely to
dominate under low N:P ratio conditions.
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75 A (AL LTI RANATHERLE
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UTAE, HIERIBRE(LIC K- T TR 7K I8 D 1A JE
CHOHE AW FE O s WA R R KL B R S o3
REL & 7potc, Fo. BRFAKIITHNIRIZ L0 1
BEBE}TDHZ kfﬁﬁ@@f%ﬁimmwﬁﬁ
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Fig. 1 Concentration of
LBHA by switched the redox atmosphere
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Fig. 2 Comparison of OH radical concentration

when each additive is added (using HS gas).
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T D 8O RAEORENET R, EEOE
FRFALDSHEEAT L, N2 CMED SRt bR E D
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1%, PEEFY CHEGE S~10m s DL EORAY, 10 FERE
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9

EC (mS cm)

Table I Water quality on the
west shore on 7 November 2023.
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Fig. 1 Changes in EC at Lake shores.
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Fig. 2 Changes in wind direction, speed and water quality of Lake Shinji in November 2023.
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1) Hafuka et al., 2023. Water Research., 243, 120412
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AWFZe1L ISPS BHAFE: 19580380 DBhRL AT 7~
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1. XLEHIZ
el - PIEBIICAT T 2R ERE~ Y E
(degagropila linnaei) 1%, [EORERIRIRFLEY ThH
Do AZE, PZEHNIEVOKEFITE DI, ~ U EIX
EIENORESNTND, Lol IEFORELS)
(2 X D ROKHIM ORI, ~ U E2MEIE - 7806 (Low
Temperature-High Light; LT-HL) &\ 9 72 2 b L
AZBRGEICHE S LD fERMEZ @D TV D, ABFFREIL,
K & Z ORI OFEHBITINCE R Z S T, M5
WHOBUGEIN &L ENERLMAHAEGOELZ LT, ~
VEDKEMRNDZITDEELEZDOINEA T =X
LEWLMNITHZEEZHENE LT,

2. MEERE

ARFFETIX P DO~ U AT H (KK 1.5m)
IZHBWT, KR E KPR T HREE (PPFD) Oil4E
TV T ETH EEBIT KA (12 A TA),
fEOKH (3 H) . REUKE: 4 A BA) . Blok# (5 A).
B (8 ) OE 5 o0 #lc~ U A EE LT,
BAE Lo~ U B DA RBIENET, 7V 2255 (PAM)
ran 7 4 VESGHIEEE O TR L, ZERAE
ARIED YA RE TR ER T DO EDTH D HAL
FR I (PSI) OFREFIE (F/Fn) ZHAEFED
R L Lo, 512, B TR S L7z f@ilok ko LT-
HL B85% (KJE 2-4°C, PPFD 800 pmol m2s™) % =P
TALHIZHELL, < U ERREHIE L~ LT
BEOSE . JEBREME, 3 X O PSIHEE SRR & 5
BT L T2,

3. R

BUGEBLINC X0 | ROKET & BIOKIE R OBIRHIZIE,
JKIEHI 4°CT PPFD 7% 800 umol m2 s'& x5 LT-
HLERENERRIFET 5 2 L PR Sz, — 7,
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fEKkA B o TIRE - RRBEOEICSHT HFEHD

BETY)E (Aegagropila linnaei) ERBDEE

Wil & (ABC), /MR & (FhJIEK - B

Bl £ — @IBHHEEZER)

FEK IRV K & IR S 40, PPFD (3 10 pmol
m2 s A FIZHALNTEY, < U EIIRE LK
FBREE FICE NN TV, 20K 9 eBREA Tk}
L. ~ U EDORARIGEIEIZBEE R FH AR 2R LT,
BB L OHKkT o~ Y Ei, F/Fall 0.6 Bifs &
B EERRFETH - = D% L, BIOKER ICEAE
L7z~ UETIZ 03 UUTICETELILTFL, &4
R EEZZ T Tz, LavL, @okas 20-30 H
BRE L7725 Ao~ U ETIE, KREOERE LB
Fu/Fm fEIE 0.55 FREEE CRHIE L7z, =N TO LT-HL
BRI EBRICBW T, ~ U £ PSIHIZFEREM TE L
WIERLE & 52 1) 7203, KIR T T PSIT 25157 5 6E
NEFFOZ ENRINT, 7272 L, ZDEEREIIC
FERARH D . BHE L~V ORI LT-HL B F
TIHEE DB NS0T RAEHNTHIAHEICE S
EDHERR S T,

4. ER

ARFFED G, WO~V EIZ & > TRIVKEZ D,
RA 72 E 22T D Mags 72 M Td 5 2 & A3
HINNIIR o T, BUR T, £ DB OKIE LRI,
<~ U BIIBOER 72 B A — T BT DRI B Rk
BExEE cCETWD, L, BENERIRLE L
212, ~ U EDEE F COBEERNIIBALND 5,
SUEZAENC X0 FOKBIF 2 VM S i, RS LT-HL
REICIH SN2 WA RSITIX, ZoEEE )z
ZTEARA IR A= RERE L, ~ U EBHEDE
fFa BT famtEnd 5, fiame LT, FIZEH O
Kiz~ U EE2ZLOBEHIR#ET D LTl CE
BRI 2o TRY | S%ROKUEEEIN~ U EIZ
5 2 DB EFHET 5 720113, kRN BRER X

OAFREDE =2 Y VTR RAIRTH D,
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RIS/ 4 F—ISHI17 5 £ A 7 R DNA DHRE S
P-28

O HERS - AR R GERE - ST E 3K

1. FCHIZ DOKIBZEIT 2°CRREE L /NS o T2 h3, 7 AIZIZKE
X b= (eiRESIET) 1XFZEH O Bk Om T35 HD67CH5 219CIC LR T D E L BIT
BT HEREM T, FHERBEMTHLE A~ K 5m & 10m ORI T 10°CLL EDKIEFEN R Hh
A Oncorhynchus nerka OMEFNHITIAZEFIZL Y (K& 5m:20.9°C, 10m:10.4°C). KiEFHERE DO
TR STV D, A, B A~ ADfEREN Wbz, SH-THELTRTOESEKET
RELWDLTCWD, B THLE AV A bt A~ ADOEE DNA A Sniz (K1), 5SHD
WFKIRIZ E > THMAMPHIREZ T D L Ex b AT CIIKIRIZ X D BREE DNA B 0 22 X ¢k
By 2 —IEBIAE 511 HICEE L. BRI & PRI TS, T HIZIE St BN 3 OKEE 10m,

S TR D HODKEE 10-15m OALE KR HEE A St.2 DIKPE 20m TREN R E H L7z,

R Ens, /N7 b —0ORBKIRITIITFE EFMHE st S Si3
MZd Y | B8 O R HIECAKIR BRI O T iR DNAZE (2&—#/L)

REDILAR b A~ RO BIROM N8| X 2 L e L w0 e L 1 i

im im Im

L. DR H2M > TV D ATREME D &
By LLRBE, b A~ ADNARARIZIZ R om om om
W< RSB I I THAR A & OFEEE ge 10m 10m 10m
HIR STV EENTRY, 22T, A% © 15m 15m 15m
VXFEAR LA DB S - I BEE O FH A A AT RE 7R BR 20m 20m 20m
£ DNA FiEZ2 VT, b A~ ZOENESTR IS - 2o
W (5 H) EEEORER (TH) TEOXIIC
BT B HEURT 5 = & 2 BRBT, Clevessiz W2025/116
1 b A~ REEEE DNA OES AR
2. MBEEE
202545 H & 7 AIZIHN 3 AT O E A (St.1K 4. ER

& 52m, St.2: 32m, St.3:26m) T, /K{E Im 7> HHE T DJEE £ TOKIBZEN/ NI 5 A IFKE
FITETO 5-6 fL TN R—UEKEICED IL % 2L HEREE DNA OREZEN/NS < KRR ESF L
oK LT, &t KR L BT RO BB 727 AI3KIEE 10m LURIZEFR LTz, 7 ADF
W, EHEOBR, 777 L OBRESEE JEKEIT e A~ ZAO@EAKRD ER (13C) # K&
1ToTe BARY T NTmiE L TERE~F LI < Bl TWeiew, S 3 KR HE g LG i iR
V. GF/F 7 4 )L Z —TAilth, E=5E DNA % i INTWet bbb, BEOHFHETEFIIRE
L7z, AT CAB SN TWAS T T4 ~v—% (HECHEY 7T 7 R DBKB RN D Z &2
W, U7 AH A LPCRICED B A~ ZDBEE DNA DroTEY, EAVADLRLE8WMT T 7
REZER L, KH. ER. KEZ LD DNA BRI CBIZE K FEL T REMER H 5,
REAZ T 5 L & HIT, BREE DNA OE A ZO%kbkEEL T AL 11 BICHELXTTO TE
WL RITTERBEERICOWTRE L7, ThY ., JEEOBEFIHEFEEDOKR FCKEOIEERIC

Jix U728 5% DNA O3 OEEZR BN T H L &
3. &8 HIT, AERE L HAA DY TEBEOREDO N

St.1 D/KIEIZ. 5 A DS CIIFEEMNSIEREET L DI DN T S st 2 T,
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IRIE DNA ST ZAV=KBIZE T TIVED

F—-29

1. EL®HIZ
AKHEIZHARRHOMRERE & LT, 2SR
TOFHOERM L 7e o> TE =, UL, BHEKE
RFEFICE Y, KHOEITWHAD LTS, oK
MIZ, ZOIHINT & > TKICFRM R BREESRME N R
720 ZOBEOENE S TIVEHO S B RES
FTWDAREMN B D, I VEHO AR 2 RA
T BH-OIZIE. KBIZBIT A= VEO A RIRD
CERBEOREIET A ENEETHDH, Lo
L. fsEA-C A B e & Ok OFRA L7/
A MPREL, INEBEOFENHE L, T2
T, B TOY 7Y T REKOHR T, FHHa
A RA/NE L IR R EEE O TS A R 7R BR
5i DNA o FIEIZ K D& Z1T - 7o, ARWFFET
X, bV, =R T, X<l
IOV O BRI & K OKSUFRBREE & OBHRIC
DN Tikim Do

2. MHEERE

A T SR R AL E 5 16 Kk (IRt

8 Xuk, HfmHh ;8 X)) /KA CHEhE L7z,

BT, 2018 4EDEF (6 -7 H) 1T/KH 2 #f

FL 7o 2 MR KIS 1 HR THERK L 72 (n:16

X 5=80), AK¥ > F/ib DNA ZHfitH L. #-ic

FEFLI- RN YA, =R T AT, X

~ )L OFERF R 72 BREE DNA Rt R 2 JHV

U T %A 2 PCRIZ & - CTEEE DNA O H &5

Frlze WRICHBIEENCAFRED PCR3 0 I L O

PESR . BB EIK A O PRIkt or H&fR
oy, FEE. AR 2, HEIRIERES(TWI)., TWE, &%

TR/ IS SN TE A EfE (HAND) . HAND?, 223tz &
(SC). 7 v & KAIEIZER AKX (1-16)/4E K H (K H
or 72 or FIKE)E AW —RLIBIRETET
VAR L, i BIRU AIC EICHESWT, 7
DIBIZ X DET VERIRZITo T2,
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& BRI & KCPHIER & DRERDAZEA

NG RAC (FREREE), BB (PR

R EE (AR, B S (ERY) |, IR FISC (FFR5)

3. B#R

U7 LA A 5PCR OFER, N/~ 113 80 Hh
B39 M, =R T LT 42 His L, X<
Hxix, 21 ST » 72, BT LVRIROHE
R MU, &S - HAND - TWI 235
DETFADERRE S, WTFhbBIERE EOR
RER LIz, =R T ~H TV TlE, EE -
HAND « HAND? « TWI Z & de T LNk BT, HEE &
HAND® [ X1E, HAND & TWI (ZEORFRE /R LT, X~
AT, FHE (BH) - S - 55 -
HAND? « TWI « SC Z & T E T /LN BT, Em? -
HAND? « TWI (X 1E, ZERHE (fBHE) - #5E& - SCIX
AORARE R LT,

4. EE

b~ T IEE R E < MR KEIZAER
T HMEM MRS ST, AT, ILRE O
HRT 2B EHCHH ORI M E —8T 5, oF
D IREEBICALE L. J8/KIC & 0 4R i 2
EIFOAEEMENH D, =R T~ uid,
@< A S O EBMRVIK IS Z < S0
L. AFEOEWIEREST, WK% [BlEd 5B
BNro, LIz - T, PoKRRZEAK Lod R i
WHEISITE LB DIV, X~ /W& MK
< T B D EEm AN O K NS A543 B A A3
fess Stz, AROAITERMERH Y, K1
WHTERET S, LER-T, TSN KITRe
T, FERY T VB AR ZHEIS T &5
25, LEORERENG, 3 X, AKSCFEICE
RDERHERIMEE R L, b0 Lnb,
IKSCFNC SRR 2K B AR T2 2 &3, IR A
=V TCDI T NFAD SRR DRI D Z &
DRI LT,
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1. FL®HIC

LTy N AR, K2 EARRTD O ORI A &
EBEZONDLDY N UARRO—ETHY ., IR
WIZOHRERT DR N AR TH D, KD
HHITERTICBWT 5~8 b O EHIR 2 23
TENDL, BELFEMREREO LW E 720
5, W, AREIFXEEIZED L TRBY, FFiC
FHEERE AN TAR DR A 72 RRAR IR IZ B W Tidif
PSEAE TFIZHEE S, (RERITHE 9 it~ 11
MARCHEK 22 Sl LR AN GEDIL TS (A8
AU, 2019), Lo LEBRITIEL, AR T
TR AFRE /X &0 o 2 EERB O N THNS
72 DIEFRII AN AR T D ONIEHEN D B
TRV, Eo, ALHROELIZ K > TARRED A
BRBWZ ED X D BN HBNE VD Z LT
DT O REMZR 0 RS 220,
AWFFETIL, SHEEM N TS 22 2 IRIRICE
WT, AV M AROYGRPAERT 00 EH 6
WZT D &L BT, NTAROEED G o4 B
JEIZ 52 DB R AT LT,

2. MBEAHE

REAIRNICERB W T, B L7Z 4 SOSHEER A T
MRE 7213 OARERGI ) 5 72 5 TR 2 5 A &
L7, T OfisilE, RN R 5 (O
ok, @M 3 E, @ Lyl s Hl, @k
720), BWIBIZEWNT, 202542 A LS Al
LIy N RSB OBREFEE FEE Lo, BREIX
D 7L —AFy MZEVITWV, WHIZEROWEIZ
BNWTT X AIRELTE3 DD 40em U= KZ
— "D BRERE L, BonMiEEE by
YRTHEE BT, KA XEFHI L, (KA
VL, MR X o THOYNEA L2V BEE  (mm)
EHRWE, RIZ, a K7 — bz ofEss (L
T, ABEE) AN X - THRZA % 70v% Kruskal-
Wallis fFREIZE D 7 A b L, FEMBEE LT Dunn
MREIZL DEZE AT 7,

3. #8

LB R RO RIEEET 46 [BIRERE S iz
(Fik@, 2l ; Wiik®@, 1EE ; %, 5 #E
K5 W@, 38 fEMR), RFIEAEI DD 72 i
OB L UV@TEL NS R oOEE (RO,
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HEMAIMORREIZE TS
Lhy boRYgROERER

*HOI it R GBFZERT)
3.5mm, 1.7mm ; 7K@, 5.1mm) 1. FEIEO 2K
W) 22mm (SD=0.91) & EHA_TREVEANH
ST, FOMIZiE, = FUoARE (BEF25 A
), 7HeFHhU bR (BEF5SEK), =%
v (R TEER) 0B bEsNnT-,

LBy bR ROAREEIIRERIC L > TH
BEIZERZ Y (p=0.03), MO TIXRIZ@IZ T
HERBENEEICRE N2 (p=0.02), HEHOB
L O@ T, W@ & X TEIEREIS/ N E o 7=
L0, ARBEOFEEIIBRE SN o7z,
YA XA 3mm BA T O ERY) I IRE L Rk D
it 2 L7z & 2 A, k@ TIEmkd® (p=0.02)
BLUO®@ (p<0.01) [ZH_XTERBEENEREIZK
X<, O & ORICITABEESRE SN ho
Too 7ok, AREOWIZEEBD Lo F= |k
VARBHN BIAZ DN T b [RIER D MRNT & FEHE L 7273,
WIMOM CERBEIARICE R o7,

4, EE

FHERI N TR S 2 2k TH, AF
CRURDHENER LTS Z ERSNoT,
SN iiEOO@ TiE, k7 Litik@lZ bt
RTH R ORMEID R VNS o T2 2 L)

O BRI X o THRERE OB T 5 ArRetk )
RS VT, FRICHEERS BT OW T, ko4
RTINS K & BRI NTHEITERRBEN
BEIIK T T 52 &R 0hodz, EMINSERS
NI @ TAERBBEOAERE T AR S
MoT=DlX, T NH A XN E o2 bR
KK EEZEZBND, HRKICL-T, @it~ +m
TRADEENNG 5 = & TR AT lingh B o> 28 B3 A %
272 D ATREMEICIN 2. T, FRIC K o TEEDHER
THZ LKV ARFEDPEIIE & 72 DIERED Y ¥
TRV HFHE VS TR DI B DN E) D3R
L. AHEOHEAFENKREEL 25 REMELEZ BN
o —H., W= b AR TCIIEXKICL 24 HRD
BRI~ OB R S e o7z, JRIIZA
BT 2R R ORI IMEDFFRANIZEIR L2

B, RSN OETIZIHE W T HEIFARET
HHONL LR, ZRLORICELT, 4
BV TN A RO AR AL, L0 — R
I Z A ST AMEND D,
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BE
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1. FLHIC

EEWIIARIC2ERT 24 1 fEsRw <, 1t
T T BAITNT TKGE 90 m F TOTEME
DVETFERFRIRE (DO) MERAKIE D & - f @2 =]
WLk, BEOREMEER £ TIRT Uk 2, 4,
wﬁﬁ%@ AN I 2018 AEFE RS KON 2019 4EJE

WCREIRBRMNARSTE T & 720 . KRG 90 m DOYEHIE

TILERE DO BRETIEMED AW 3 F5A 2 mg L & A%
WZTED L9172 > TN 5,

JE A BN DL BAR RIS DU T L 2012 AE~2022 4
F TR 90 m OVEHIE TARFAHE AR Y MIX
LG 21772 2 A, DO K FREZEAFED
AT F o F— L3 o ERA~NIE LR s
NHEINTWD CAIIG,2024), £7-. WK
BUZ XD 1992 05 2019 4 £ TOFRARE RSl
ENTND (KEH,2021), EHELIX, ZO%LE
1 [ O EJREREUC X 2RE 2 il T X7z,

AWFFETIE, KBEZEENC L DK O DO K T4
NEABICRETREL, ThUICL2HNOmE
TEERA~OFBOFMICE T 2720, [RAEBHYOEE
RBUZHDOUNT 2023 0D ﬁﬁﬂﬁﬁﬁiwﬁﬁ%
WU TBRIIE AT 72, £z, BEOPFEMSR L
FeEgRIRE Zp Sl B I A A REE o RE#MAIco
UNCEEA L 72,

2. MHEAE

FEBEM AL O —i 2k 4 Mo ORI 60~90 m) |

55 a4k 2 MR OKIER) 60~75m) DFEF 6 HisZEs

WC, 2023 £ 4 ANG 2025 4F 4 HE T3 M HEIC
RMAELITo 7, RAEBWIZ, =7~ -
FRUEds (EEOEE 15ecm X 15em) THIEIEZ 3 [BIEE
L., HAE250 um O F v h TS D o725k %E 10 %7k
N= U TEE LG, w7 ey FRAEE) -G
BTz, A0 17B #is (= FIF 90m i, 7K
7R 90 m) 36 KOV A& D Te HiR OKIFEK 75 m)
IZOWTIE, FfEICE T 2 8EORAERE R (K&
©,2021) &g L7z,

IN—

et
KEBs o - 9LRTR),
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B ERBECE 1 S EEBMOEBRR

REEEWBE RIS 2 4 —),
U Z IR A K K)

AH &M (R IR
VB R (T -

3. BRLEER

2023 - 4 H~2025 4 4 A £ CIEAEYMORE A
TolkER, ARBECIIEHAM A, AR
ELEEH (I I X)) MMES L, Y 8,039.0E
3,334.2 i{A m2 T o 7=, £ O E 7250 F0RE Tl
22 Y ARHEIA ﬁﬁ%ﬁf%ﬁéﬂ\¥ﬂ1%6i
1072 A M2 Ch o7, ~ A ¥ I BOD 1| F Pisidium
sp.l. 7KK 80 m LI D 4 iU CERE S Fu, FRIC
WA O 2 R CTAERBENELS, TNHD4H
RO ITEY) 174511557 fEIA m2 TH - 1=,
1992~2025 FF DAL B FEIZ OV T, HAEHHIT 17B
AL e iR & SBRREMITRD e oTz,
22D HENT 17B #is, Te HuS & b 2000 0%
2> B HEIME R T R IC e ML CHE TH - 72 (K 1),
v AVUIEIL, 17B HIR THERTE 20V —7, le
HEAUTIE 2010 4R BEEINME R T, FFIZ 2020 4%

MBEHETH-T-, BETIE, ZNHDOE{LDOERK

WIZOWTHLEEEMZDTETH D,

800 1 .

IE |

“ 600 ..

g 400 - e 2

M ‘e '2 o e

& 200 1 sl 0L

W’:‘ ° L * ° ¢ 4

‘.H'l 0 ] w‘g ¥ hd l". . ;.
19904 20004 20104 20204

B 1 EEEMACH Ie S KK 75m) (BT 5 =
XUﬁﬂ@i%&E(w%EIHNm%E4H)

XAk

FNTIZT B (2024): BEEREEEIBRBER #HT % &
vy — W FER A, 19: 88107,

KEWIE D (2021): HEAKFHERS, 82: 17-37.

HEE

AWFTEIE, BRI - Oh) RIEFAREHEOLR
WF7eke e HeHEE (JPMEERF20232M02) | otbs%i}m
L7z,
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BAKIEYZHEEDOEENZL IaDTM?
: MIBEPNRE S HEENEEETHEIMREICEZ DR

REATESE CERAT - ST ET), HEHRA (LiEE R - 8B5D,
WIS OKRIZ » M ApE), /INRIBER (LiEE R - HIBR)

1. FCHIC
WAKARRRITEEDEDOK 10%. FHEBEM O

35% % X2 DIBO TEBERAEDSIEER v b AR v

FCTH D, Lo LiEE, [UEZEENTHE D KR E5-
MR R OBFEIZ LD | RKFEO A BBREIIA
ZELLTWD, HEAKITFMZE C COKRRIE
RENLZELTEY, BEAMIHTLIL7 2
7 & LUTHRRET D AREME D B D, ZHVE TOMFSE
Tl BAKIZ X DBREOYBEYLFRIBREE SRR
N AT FHNCSERMERERF 2 (2 D & ORELDH
D Thole, —H., TDOX I REENREE T
HREELES LT, MREN TIREERED
HEMEICG2 D by 7T R ER TE R
W, ELICHREDHBEIZT N H A ZHAD S
o0, BTS2 & T LAZENER
mOLHZ L THRIND, RFETIEL. HARZE
S PRAVIATE AT & Z VAR DR AK 72 & D3 i
IATRIEIE IR N T o Z W53 AT 5 ALiEE 22
JARD B CIRA BB 4 £
TICEHED SRR & 2 O BERZ B S Lz,
2. MEEAFE

Z2 KRN DIEAK - B % B e 9 )1
45 MR W T, EAEKTHEEYE Z b — 31 v
FCERTREL, KR, JREE, EEMR. KE,
WIME, KEHER, KE (NOs%H), HiRgdE (F
TFREE) oBEEANE L, LT, #iAZE
D EAMBFHEEFHO HBRE, BILoaT A
VHE A SRREERRE AR L, HPERAYRREED
R A MR LT-1% (Moran’s ), JRFTERBE IS L OV
AT HEBIIELE DSVE K - FFEAK TR > TV D
7> PERMANOVA, F7HEMEIGLTED LD
TR RPTRE S TRIR T & 720 9 5>, Distance-
based redundancy analysis (db-RDA) (25 Y B 5
(L7, ZL T, HEBRE, Beoar vy
VA, BERRERBICKH LT, YD XD RJRPTER
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BENEZ S oD GLM & AIC 12 & 0 3 L 7=,
3. B#R

AR & FEEBAKI O TR AT B A ST
72 22 BB B iz, BEEOIELEIZBE L
TIE, MR CHEIICAEE R EITBE S e
>72, —J7. db-RDA DOfER, /KiRds L O
BEEMEIE 2T 585 L T®RIRENZ, £ L
T. GLM & AIC 12 X 5 EF /BIROKE B, BED
TR H AR KO R L Tl R %
(BOHERNR) OHDET VPR NET L
Thole, vx /) VOSERERBII L TIiE, it
W, VE =R HEEBEOIERICLDLET L
DARARNET NV THoTzm, VX —RPA, iR
FEENEOHBERNRE R LT, Yo7V
SARBERR ISR LTI, i, R, U X —
FOIE, FEED S BRIZLDET VBN A
FNETFTATHY, WE, PHEE, MEEEEN
E, VE—RBPAOFERDEER LT,

4. EE

A & FERAKININC 3 1F 2 dfse ) 2 B B )
Bl OKIE « ML) 1oxh U CITBEERE & ot
MBRRALNTZ, 2D b, HEADEMSE
FRIE~OHRIZHONT, HBKOFHE] L\WH BT
Y TR BRI T 2 RFTRE S %@
CCAEMSIEE~E L TCWD EEXLND, F
7o HREEENEA BT HEBIIEE DO S RER
BICEDRE L > T b, KD H 272
TERERMEDPHAETEOEEEZREICL, HAHET
o D IEERFHEEMBHED ZAREZ B D L D
Ny FHETUHRENRBEI N, TRHD I ED
5. KT TERENARL 7207 Tldk —#
AYBEREIC & o TRERIICHERE T % TIREM R L 7
2TT | THDHIENRBI N, AL, B
KO AERE RS RE I I B LR BR B & AR RTAE BLAE
MO NSRS RETHD Z &L 2T 5,
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1. [XCHIZ

WAEMN—T LIX W T T 7 b 7R EDPE
T ORMFREAR 2 ME D RESEE & LTRIH L.,
ME L JRAEMPERE L, S OIZRAEEY D E)
T PCHBEISND Z Ik o THERD AR
IR DR T, KEICE Té%?iﬁ#@%ﬁﬁfﬁ
RTHD, WESCHEOEY V—T 1280 T, M
HERE L L THUNEE AN EEREE ZH > T
Do AWETIX, WOBRREORL DI THERIND
S HHEMOBREAMBLIT 5 & &b, ZREIDOIM
23D HEE U 7o AR B R A M O R AE AT O W TR
T,
2. ZHAEHOBE

FEH RGO IRE P RIS ALE S 2 =05 i
=M. KA, B Ax . BRI S7225
HEET, ZTNENOWDIKIRIZ K> THEIXL, —
DRFRZERLTVD (K1), ZHbD ) HA XSl
EHMITAARMEE L THY | WAKRPIRAT D

DK & 7o T D, —F, b Rl Jigﬁ‘
2 =, (J<7}<ﬁ5ﬁfé%éo = HoF gLz
KA EEWIL, Ax TS DMK E jjﬁﬁﬁ?ﬁ)
/ﬁ7k0){}||4)\75>?§)5f_ —HEE L CTEERE LT
BY, FF @mmmfﬂiﬁbfwé
DI ﬁﬂ{ﬁﬁ@%\fﬁﬁ VIR 53 8 F T ARy O BR
5 & foto W5,
3. MEESHRELEY

B2 XM A BRI O LR E B S H
7o =HHIAD S IFAEY 2 L TE T,
D5 %ﬁfi’(ﬁ’]fi 3FOHEE BRI OV TR T D,

. KABOEERTIEWER
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Comparative analysis of rotifer trait-based functional group
composition in response to environmental characteristics of
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Nan-Young Kim (Konkuk Univ.), Soon-Jin Hwang (Konkuk Univ.)

Min-Ho Jang (Kongju National Univ.), [zumi Katano (Nara Women's Univ.)

1. Introduction

Rotifers serve as crucial intermediaries connecting the
microbial loop with the grazing food web in aquatic
ecosystems, thereby playing a pivotal role in mediating
energy flow. Their community composition and density
are shaped by a complex interplay of environmental
factors, including trophic status, food availability,
interspecific competition, and predation pressure. While
traditional taxonomic approaches have provided valuable
insights into rotifer community structure, they often fail
to capture functional differences among taxa in response
to environmental gradients. In contrast, trait-based
approaches—based on taxon-specific characteristics
related to growth, feeding, and survival—provide a
functional perspective for interpreting community
dynamics and predicting ecological responses more
effectively.

Despite growing interest in trait-based classification,
studies on the relationship between rotifer traits and
environmental characteristics have primarily focused on
feeding-related traits or been conducted under limited
environmental conditions. Consequently, it remains
unclear which trait-based classification schemes best
reflect environmental gradients and under what conditions
particular ~ functional groups become dominant.
Accordingly, this study analyzed rotifer communities
across freshwater lakes with diverse environmental
conditions, aiming to (1) identify ecological traits closely

associated with lake environmental characteristics, and (2)

examine how rotifer communities are functionally
structured across complex environmental gradients.

2. Materials and Methods
This study was conducted at 82 freshwater lakes across
South Korea, with data collected during the summer

season (28 sites in 2023, 26 sites in 2024, 28 sites in 2025).

A total of 14 environmental variables were selected,
including pollution-related, water quality, and biological
variables, after evaluating multicollinearity using
Pearson’s correlation and variance inflation factor
analyses. In the case of biological variable, it covered
food availability (e.g., total phytoplankton and
morphology-based functional composition), and the
pressure of predation and competition focusing on
crustacean species. Rotifer genera were classified into
functional groups based on seven ecological traits related
to feeding (corona type, trophi type, feeding mode,
trophic group, food niche) and survival (tegument type,
scape strategy).

To assess the relationship between rotifer trait
composition and environmental characteristics, Mantel
tests were conducted: first, it was applied at the rotifer trait
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category level to identify which lake environmental
characteristics showed the highest structural similarity
with each category; subsequently, specific environmental
variables significantly associated with individual traits
were identified. The environmental variables selected
through the Mantel test were then used to cluster the 82
lakes, and the resulting clusters were examined to identify
the predominant structure of trait-based rotifer
communities across environmental gradients. All
statistical analyses were performed using R software
(version 4.5.0).

3. Results & Discussion

Mantel test results indicated that rotifer trait categories
exhibited higher structural similarity with composite
environmental  characteristics than with  single
environmental characteristics, and the environmental
conditions with the highest explanatory power differed
among categories. Based on environmental variables
significantly associated with rotifer traits, 82 lakes were
clustered, revealing two distinct groups. In Group 1
(eutrophic and biologically intense lakes), traits adapted
to low food availability and high predation/competition
pressure were dominant, whereas in Group 2 (less
enriched lakes), traits exhibiting active feeding strategies
under limited food conditions were more prominent (Fig.

).

Clustering result Group characteristic
Habitat Eg
Trophic resource ™
Total density
MBFG1%
MBFG2%
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Trophi type
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Detri-/Algivores
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Feeding mode
Trophic group
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Dominant h
Algivores

ecological trait -
Macrophagous algivores

" Tegument type

Scape strategy lloricate

Fig. 1 Clustering of 82 lakes based on environmental
variables associated with rotifer traits, with dominant
characteristics and trait types for each group

Loricate with spines

These findings showed that rotifer functional groups
respond to environmental gradients not through single
traits, but through interrelated combinations of traits,
providing an important basis for further studies aimed at
understanding trait-based rotifer community dynamics in
relation to changes in lake environments. Accordingly,
this presentation will provide a more detailed examination
of the interrelationships among rotifer trait combinations
identified for each environmental characteristic.
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1. [XCHIZ
RUBFZEEN L 2 KOPERR 72 £ OZE I L0 & IO
IRE~DOHEPIRE S, AROIHTHFRIATE T D R
(L& AR SR AHISAT) T, BT 77 v
DEFE L DKERKA~DOFEFE SN TN D, B
DEIZ LDOKIR, FTEEDT A H AERNEILZ LB
Va9 6. 7 km) D KUROBHANECIR ZN AT A DHEH S
VAT DT A X AEROLIROTERTRUEN D, iR
B HHE ORI TESE -V TR A O/KIRD I kHE
HEATST=DOTHET 5,
2. Ak
() TR OBAHEDFFRS T
BORILA DO, FTEFDOT A AEHRD A -
PIAROBINE (2001 42~2023 0 AfE (7272
L, HUZ 20KIRIT 1 A~ 3 A3l #ORMZE
B, @ZFHAE), @ RHHIZESD 3 FREADIEIAZ 3
L7z,
Q) [BELEHE L=/KEDHEHED®RE
SIROEWIEEOTFHILT 22585 & U THILA A0
REDOREEE) E FFEEEN RN L, T bEH
U7 RAEE) & ZEiZs@hoo kIR 04 A ez ARk L=
B3, & H OZKIROBIINE &35 K 2 12— RIals
A CHIE L7,
() 7 A F REMDSURDFERFRNED S KRDFFR
FAEDEL
ENZEREFSCITBRSE LT, k&t T v
MICROG6 |Z X D FRRFHNiEA 1km A ¥ 2l A —
WA LTRSS ) A4 INIES2020) % Fu
T, IR ZAOPEH TV A(DOSSP1_2.6,2
SSP2 4.5(3SSP5 8.6) T & DT A K AFERND H IR
IBOFERTFRIZFRIF Lz, Z0 A PRIROE %5
& FRRICORWIAE), OFHZESR)., O NEAZEED
ST L, Q) T LR 5EEH
W, B AOKIROREHER M A F i L=,
3. BREEE
(1) BLROELAHEDFFRS 4T
BIRORILA LD, ITfEODT A X ALHRD A -
PIKUROBIEAOEIES), QZFHZE), ONHEA
LED 3FEOWA R LTSRN 1R T, &
HZEE D b L RiE, LA 20KED 0.053°C/10
T AFAEFNOZIRN 0.66°C/10 HFTHY | &
OEFPRE, FEIEENT, HBILZ LOKIRE T A
S AEFRDZIRD IR 8 H, e/ dd 1 AT,

P—40 BtD-HDERS

163

EMEL (REREREFRAGE Y Z —)

fd k)

8- SU8(C)
i

TRLYAKB(BRNEE)  PAYIERKE (REEEH)

N

KiR-SIR(C)
o s ¥ s

| kiE-sE(c)

203 2005

S HIWIAKE (BRIE) < PAYAERSKE (BME)

Pk

« | FARIZERD

| AE-SE(C)

T LLTR ANRTRT PRI

X1 RERIIHT
FEREBIONEILT A X AR OKIR25.8°C)D ST
114 ADIKIRR04°C) L ) KX,

Q) [BELEHE LI-/KEDHEHEDRET

RIRAZS . UCHEH LIKIROR 2R E) & 228
FhOKIROK A BiEZE AR LT-EDS, & H O7KIEO#
HE & SEET 2 £ 91— RENR=CRIE L7 HEE HiE &
BMENL S A & 12 ACENRLNN, oAk
WTHIRE—E LT,

() 7 A F REMDSURDFERFRNED SKRDFR
HEHEOHEH

IR FH AOHEH )1 A @SSPS5 8.6 1ZH51F 57T
A S AERAOFEITRND A TFHEZIROERES), Bk
DETEO RILZ LOREMEBOIEE, FERTFHIKIR
ZH L LT- 2100 £ £ TOHILE LOKIBD R
X 2 1T, 2100 FRZT B LA AOKIEITR,
HROBEHIZETOIERE 17.6°C T, IREZNEH ZDHEH
27U A(3SSP5_8.6 DFER IR A2 L L= R
EEICIE175CTH -T2,

20

17.6°C
18
[ 171C
17.5°C
~ 16
8 17.1°C
g
K 14
e
® 12
11.4C
10
2001 2011 2021 2031 2041 2051 2061 2071 2081 2091
— RLIARRKIE — R ARRF KR (BAEER)
— R ARRTFAKE(BRTASEZN) FAYZAERBNTE

PAIAEHRBRFRSIE(SSP5-8.6)

X2 2100 4F TORWIZEH)
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1. [FLCHIZ

£ )N DNV B ALE S DAL IS, PR
ORI LV RSN CH 5. 1963 4F
WA E o T H S THRFEIC LV IO 3/4 13T
P& 720, R EI O KEFINZIXPRIAK P 235%
Joi, WKkOFRER (fff4.2km?) &7go7c
T T OE LI E - 72 1980 FEACHED S KE
IBIEAHEIT L, IO FTAMENET LIZBIED
TR O BREEHLE (COD ¥ B 8%, TN - TP {4
V) 13 T& T,
THREART O 1911-12 4RI KEE IR O 2 B 1Y
& L= Tk o L A kGEHE S ()l
B, 1913), 1946-47 FH R SIRE L 777
N (387, 1949), 1973-75 AL HHERREN
HIESTWD (IEHE - /K, 1976). BhlkPy
OEFALIBRIE, BT K DA A /KIsko KEHE o
1E7>,  1983-86 I FHEE Hh O HEL S T OKE A
CF)1BL, 1983 ; 1986 ; 1987), 1992-93 L£ED T 5
v 7 b OFEHERB S RE Sy (B)INED,
1994), ITAEIZIB W THEMAE D RS A 1F - 1o E B8
BT ST, oS 23048 L,
HARFFAICIANT 72 SR 2155 2 L 2 BRI
2023 456 A5 2024 4210 A £ T, &Mk
CERBLN A FhE L 7.

2. MM EARE

FHEE M O OATUT (St.1, K 2.9 m) & Bk
3 (St.2, KEE3.0m) ICERZFHT, 2023 4F 6
A5 2024410 A (St21X6 A) £T, A 1[EL
L OBEEECEMIBLANA FEhE L. E AR CIEKIR -
pH + EC (TOADKK %! WM-22EP), DO (YSI i
Pro-Do), Y:EF (Li-cor & SA193), &
(TOADKK # TB31), & v ¥BHEZFHAIL, #
B (0.1m) & FE 23m) OmKERBI/LR-7-.
EoEMT T b (NXX25), WM ~7 7 7 b
v EEABMOREEITo .

RO w7 4L a i, BREYERE (SS &)
L OB REEZHE L, WEHAE L-Kkico
WTHAIZ LD POs-P 2, NHs-N &=, NO,-N i,
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AALRRBMICE TS KEDFHER
(2023 £ 6 AN 5 2024 £ 10 A)

ORISR (BIREER),
(AL WA FERT)

IR - IR
mEF AL Gl R

TP &, ®AMAERFZEHICEIY TN &, TOC &, o
Frruw MNHILOVEEA A E2HE L.

3. MRLEEE

WHOMHE (St1)  EBAMIAKMAITE (St2) 13
LI-EEERLTZZ &5, Stl OFEE 0.1 miZD
AN GORAS = S NN

BRI TP o> SS 213 2023 45 7 H OZENEAIC
m<, TOHOEFIIMELS, 11 Arb 3 HDAZE
WMo T, BT o SS EiF 21.8+12.2 (FE¥*
SD) mgl!, #EIX 185148 NTU TH Y, M#AIE
[ CAE [ CHERS L7z (=0.954). & v B E
7015 cm & [A] [ CTHERS L 72 (=0.844).

St.1 ®FJE 0.1m (ZF1F 5 EC (£ 2023 8 ANnb
10 12235 T26-33mSm™t 720, 11 HUBEOX
T 13-18mSm MK F L7z, 2024 X5 A B 9
AIZHMF T 21-51 mS m™! D EVME A=,

2023 4= 8 HIZI Microcystis spp, Anabaena spp M
TN —AERFEAL, Stl OFEO.Im IZBITH 7 1
07 4 baBlE9ugl! sk L7z, 2024 47 H
Wb 13 ugl! Zitsk L7,

St.1 ®FJE 0.1m (ZF1F 5 TP &% 2023 47 A »»
59 HIZHNTTO0.11-0.16 mg I £ 7210, 2024 4F 6
AMrB 8 AT ThEVMELE 2D, Z7rr T 1)L
a BB LR 2R LT,

4. ER

T LARTOWALE O KE OBREIE, HEAKED
OFAKE LW ET W KREICHES EEIN, B

CHREN ERT A Z ERMEIh TV
CAINR, 1913 ; JIIEH - /K, 1976). BhlkPd
RIS NBAES, EFICECH EATS
BENA LN Z E1X, (75 DWKDOFTANH
DT EHRBLTWD. WALBOBWE, & X%k
BAEEIE SS BN Al &4, WAJIIIK DA Z 55 <
ZTNDZENEXLND.

HiE

F)NEAR — MBS A A 2 Bl TE
t.iﬁiﬁﬁ%7m/:7bﬁ T D& 4 % fili
MU, BREAICEALE L EiFE 9
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1. FLHIC

WAGERLE, A IRANE RIS ALE S 2 WEiis] <
Y, WEED ORI K > TER Iz,
TITAAMEE SRB DWW TH 7208, 1963 4FEIZ
MEST-EETHREEICLY, MEHEOHN 45D 3
T L Tp o7z, ME—DPRHE)ITd 2 KEF)I
TIXBARIARFI R E S TR ITIRARIL S, BUE
Tk MM ELCRIEER TV D

2021 FEOFRAE TIX, KREFIITARGOELZEE
EO)@m< b L, FHREHNIC
THRBRICE LS D Z Enbhr ol Zbhm
7K D BR PPN D ZEARIT K o THE KRR NIC
ATHZENRRREBZ LN TND.
AWFFEIE, BHIAKPIATUT & 0T o & 8L
DOYKOW EEZALNET D EEHBNE L
T, 2023 4E 6 H 725 2024 4F 10 A £ TOFEICH
WTHET 5.

2. MHEAZE

D

Uit

%WM®MDHL<&1 szwm&%ﬁmﬁ
T (St2, KE3.0m) I[ZESEFHKT, 202346

Hﬂ%zm4$10ﬁ(&zi6ﬂ)if,ﬂlﬁu
OB CEMEIIN A G L7z, R CIEOKIR -
pH - EC (TOADKK #! WM-22EP), DO (YSI
Pro-Do), Y& T (Li-cor ! SA193), &JE
(TOADKK # TB31), & v X BEHAELELZFHEIL, #
B (0.1m) & TFE 23m) OWKERBI/Lo7-.
TEMT T b (NXX25), WM~ 77 b

50

@i AL G,

B9~ 2 IS N[

MIERAERICETLEREEEDOEL EZOER

KR IER (BIREEKRT)
fEIR WER - B Seie QARSI B R eT)
v EEABYMORE LT T

WKk ove 7 v &, BEDEE (SSE)
L OB ZRIE L, HEEE LRKICo
WTCHIZ LD POs-P 52, NHs-N &2, NO,-N &,
TP &, A HAIKFEFHSHIMAZU TOC-V)IZ LD
TN &, TOC &, A 4> 7 v~ [EF(ThermoFisher
Dionex Inuvion IC)(Z & ¥ £ ffi A ZI‘V%%?E'J/? Lf:.
F7z, WLfHE (St3, K% 02m, 0.3 m)

77 —(HOBO # U24) % 32 iE L, m%ﬁﬂf&mf%
W D EC & KIEWT)ZFHAI L 7=.
3. #&R

X 112 2024 4£ 7 H D St.3 2B} 5 BERAZEE
(EC) &Kl (WT) oZ{k%z~3. ECIX0.2m
BELO2.0m OFEETHH & HITEEEIORM R k-
FAERLTWS. WT OKIR) 13ERE (02m) &8
JE 2.0m) TERZRZEBHEXERTIELHoTN,
Bda—E LTz,
4. BER

AMFSETE T EC 2NEFEAIC LH-T DA 28 L
bz &, FBEOHREIKIHI TORHETSH
ZHIA 72N A B L R < B L Ch v, MK AN
DAHTIC E TRATO D ATREMEA RIE S iz
HiEE

F)NRAR — b IR A AR H A2 Bl R TH
t.ﬁﬁiﬁk%7m/:&hﬁn%®%0%ﬁ
L7z, BIMREALICELE L R £

40

w
o

EC (mS/m)

N
o
1

X pens

I‘ £ -\#' 7\:—"\/\.____‘,

< 30

CA Ve Sy LS

At I
Tt._:;?\/

- 20

WT (°C)

- 10

———————————— WT2.0
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
7/1 7/3 7/5 7/7 7/9 7/11 7/13 7/15 7/17

0:00
7/31

0:00
7/29

0:00
7/27

0:00
7/25

0:00
7/23

0:00
7/21

0:00
7/19

EC, WT(if[ 4k /& st.3, 2024471

X 1
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FLUSETH
P—43
*r IR0 (HE I RIK - I RERBE)
1. [FL®HIC

FLIRTT I B XA AL S 2 SER AR T, A%
I — MBS FTE L TV B R BE O A LZ B
& LT, 1999 4EFK & 0 A TS L OV T ik
THEPEE D, 2000 F I TIRPEREY AR S 7z,
PUBE, 2o OEHOEMFEER 2G5 2 & & HRUIZ
2005 4EFE, 2011 4R, 2016 4EBEICKE - fEW - &)
MCERT oA N FERm I TE 7,

ARFZETIL, EkS 15 FULEARE LIZAL
TS J OO BLIZ DT, 2023 4RI 20 L 7=
KREEHEORRZBRET DL LB, BEOMAE
FER R L, KBEEOEBEIZOWTHRE LT,

2. MEEAE

GRS ﬁﬂ&lﬁ@ki@ﬂ%;@AIMm%
R E LIzt b v = VBRUKA B (B
& 50 cm) EF45 FTICEHBUVNT, 2023 4R 7 A
10 HIZHNT TEF 4 [B15E0E U7z, AU CRAZBLR
BLOEAZITY, & 5ITBHOKIR L 72 % AR
DR JE D RS DI FIER IS A L 7=,
PRI U 72 KEREF O —31%, Bz T pH B L OER
ZEE (EC) ZHIEL, &ZVI1X045um D> Y ¥
T 4B =T A%, MREICR bR T A7
v 777 40—k EERGA A B IURE
AL REERE Lz, £z, BERRIITS 723
BT —Z HIE L, HBRHEITo T,

% 5 cm,

3. R

Bt & UC, ALl E %50 ClI R ok fr s~
AF AL TEBYHTKOIRETH 7203, B
NOARTEIN TR T 2 EEY, /@K LT
WD TS HERR S ALT2, HFFIC 2023 429 H 14 HIZ=
BNANEE U, WA BHPNIZIRA LI2&IE, A
TR [RFEPH AN R ACIR AR & 72 o 72, AR KA TR
2 SR e <, HENS AT T 2~3 em DKAL

AHHEN (BRTRK - RRERED,
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EFRABRICEREINF-AIEBICE TE/KENDETE

REBFNR  (FLBRHTSZIR)

FENBH ST, TARFHTITAKNMZETIFE E A ERD S
Nipinotz, EREK LTV S EHTO pH X598,
EC IHMEEZ 7R LT 22y, Bk ISIE pH 23 HE,
EC NEfEE 720, AT v hA A BED LN
RSN, AT, IKGICHE L2 Xk TiEF Y
U LA FRENEL RLHEMB A O,

1 BRI 1% 1 36 T K AL A3 T L TR A R )3
K LTy, AL & SIS O e b3
AT L7z, KEORFEZELE LT, pH ITHMHEND
FIEBYE~ EFEONIRAT L, —EOHEPHIIIRT 5
iz R L7z, EC bFEXIELOERNNEL b —
7T, k& LT EFMEA AR v,

4. EE

AR LA, A TIRHIPN T3 LW i ACHi & % o
HERRIZ K0 IR E A < 72 0, MBI ALIFIR T
LCWe, £72, BHINO KB I CRE I E L
25T LT, MAOBESERIIE S, —H TR
ACHKREEAHERF STz, pH XD 5~
ERERNCHER L TR, IXIroEryR2 IS
MAEFT DEERO X O RREIZE SN TS
LEZOND, — 5T, BEFICEZ 5 =8)IDHEK
AR ML o TRIREOHEREZE0AKNIAL,
THN O ECENMR % Z AT A S RS-,
ZHUZOWTUE, =HNOW)IBIEIZ K 0 KK D
WA SN D Z & TUENIfFEN D, Fz,
TR HNIZEB T 50 7 OR8N

RSN TERY, ZHITHE S TEEAEDLE & KE
BAE 5B OW T, HkREAD e BLER L RS L B2
Th b,
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SUEMERAANIK DR E
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MERUES, MmO, SR, REE, ik (SRR - BR)
PR, BRm, Rl (BARA - MEET)

1. [XLEHIZ

& 2 BEHITRRDARE, HAE SRS, < A6 KA AT TN N 1

HNSRT DM T o7z, BUE, RIEWIM A PR o

24, ZOPNAILERIRO 725, SHOYEAS :

N5

PEE ST B, BEABEE DA O KA e

FRLTHED, Z0KOEBRBERIORHNEEE : Y

ZEDED L, KEORRIZHKEEEZL LN 38 sl IRE

(Fig. 1), EARRO KL, SRIEHIPE M) R55E AN 8

WICHESEIKS R TV D Z b, FEEEORI [s1]s2[s3[se]ss ]

WKL, D7D T OPRORBEZIT T Fig. 2 #27U o 7 Hiss.

DARERER D 5, T ZTABIETIE, IREIMTER B0 741 25000 ([E] - HI52) % 10T L TR L=

(=i B B OBk, 35 K OURE A AT

&S GUTIE ATV, BRREOE:, RifE L t&, TFe &FOMIFEAT o7, KBRS (P-

. Fe) (%, T-Fe DR 5 D-Fe DIE % 51\ TR
7

3. #R

SRIET D IR AT) T 8 5 2EF) 1| D D-Fe & P-
Fe JREEIL, ENZN T 04 mgFe LB L1006
mgFe L' Th o7z, b - M - BHEORFEED
o : WY, 0424mgFel! TH Y, ZOWREIIEEk
Fig. 1 (72) HEKKESBOMEAM, () Bk FO4EFILETh o7z, PRl KO Sk

Bk S B EE T FEIX, BxKT6.5mgFeL!'®Ho7,
2. HHERE 4. BR
PRATIE, 202544 A~7 AIZANT CH 1 EOMH RIBWADFEAFINIK b gk OPEENE, 20T

ECiot, WEMAITENS Qol6) U asgic JIARORRED 0824 fFTH o, iU, K
e L, EERE CONE M O AT B~ h A & P EWEL TITREN T TR, 4 H~7 A D
~FEEED 2 S TR L, 2T oaEKE 6 NI EEOEEORE L Z - iR D
BRRILLNICAT > 7= (Fig.2), 428k (T-Fe) X, T %o HEABESGOSIREEIL, FEAN K O gk
HCl % ARSI ISRk 2 2, ERREIcss &0 bEbol. SRS OIROs A 7

Woto, ZOH, T LOum OF T A S (GS- RHARII &5 T, IRRGEIN K S 72508
25) THMBL, NaOHWE, 7Aoo, — FFAHIENTHENDL, 5k bk Lz
HERA-HERL T 1 U SRR, 0-7 =F > hm Y PLETH Do

SR AR, S Sy Kl 510 nm 12351 1) IR, WILE, ERIEE, WEE (2016) : i
BYOLEE &I L7z, WAFRE (D-Fe) 1373 HCI A2 b OREWAOTARRFMAMGEE. A
& A HILEIC, AL 1.0 pm D 7 A ST S HEE, 778 @), 117-136.

WL AEE AN, ERIRICRHELIF-Z, =0
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1. FCHIZ
W, PRI E A E T 2 BT

HDHLLEHIZ, WEEREZITOLTb®H 5, DE DI
ITHICHEZESKE TR, WM LAaRD, e
LR, HER EOH W TEICWEO L E B 277
W IEFEIRBERBR O & L THREL T\ D,
FIVAERERICHIT 2 A HMTEER IC3\\C, EEREHE
ERIZLTWHIONRKERERTH D, L& 2IFTEUDST
2y gix, WILROBINAERT 2 EEARKERRTH
DM, SAEORIICIRICAER L, R HEY(POM)
EEATL, WEAE L VWO A ERERICHES N
%o Bk, KAERBIZ LD POM SEMFHC EFEE O
TIZKIZ I T D2 EHEMTESR SR EZ S L TV 5 &
Ex ., KAERBEEFERICE Y POM #4 L DOM HEHilE
RO Z HIEL T D, AENZR LRSI )]
KERO, B A7 v ROEEERELIT - - ERYEH
S NI AR TR (DOC)IR E 2L & &t #T(3D-EEM)
FERICOWTRET D,

2. MHERE
ANy

PV 712024 59 H 6 BB (R L By o> B
HI 2 HR &R 1 A TIT o7, vy 77U v
THEITFOTC U IAUEL AT O LT RATE TR
U O BRERRLL T, WIKIE, 141 2EELT,

hoaovEs Oy « TERADEUT
7a wYORRMIK - WK E - i B SR
AT o7z, BMKEITMIIKILSL 2 A
NNy hofpchvaversravE
TZ 72 AR TR Y 6~8 ILA TS
. 10C TEE L. H# (0,2,4,6,8, 10
H) 245 Z &1 100 mL OFREK E
Y HLTAiE%EITV, EEM J#IE, DOC
ME%1T>7=, EEM JIEIZIX Aqualog
(HORIBA)Z il L 7=, FhiiifRix 250~
550 nm (5 nm @), #OGHEZI% 215~620
nm (3 nm @)D Z R E L7, DOC
DHREL, DERRFSITIEE (TOC -V

«
EM Wavelength (nm)
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NIRRT HE B 5 v v g (Ephemera) 3 HEH T 5
DOC 35 L UM EMEELT A M D

Bt AL ERRRY, BEEON 2, FEkER
U LB BT, 2 B B R T A SRR

CSH, SHIMADZU) % AV CTATV, BREHRIT 7 # LBk
FH Y U LEERERIR 0,2,4, 8 mgC/L & FAVWTIER L,
BIEVE 3 [EIPL AT > 72,

3. MREEE

AR Y BOMEEROER, ME B RGET
21227 T DOC EEIIEI LT, BB Ik
@ DOC ¥2JE1% 041 mgC/L THo7eM, hyIavEU D
7a v OEJIKCoOfEE 2 A H O DOC #IE1E 0.64
mgC/L, 10 H H ® DOC ##£1X 1.11 mgC/L, 7 ¥ AVE
A 7a QWK TOEE 2 A H? DOC JEEIT 0.73
mgC/L, 10 H H ® DOC #2f£1% 3.83 mgC/L Th -7z, i
F I FERBALERF O KR EE D 2~9 {50 DOC BE D
ERERHBEENT, iz, THXAVEV v N NTE
TEVATE T XY ERETDOM 2P 5 Z &R
Y W

THEATE I 0y OEEEBICIIT D EEM A
7 MVORRFEALZ K 1 IR Lz, ¥ N7y —
2 P (Ex : Em=275/330 nm)} X V@M E R v — 27 HI
(EX : Em=350/440 nm), H2 (275/330 nm) M S, fE
HEPEDICON TRETOE— 7 MENEMN LT, WG
WMo 10 BRIZBW T E— 27 EROEITR b h o
Too BV AT UBEBPEINKIZ L A6 D 8wE %
PHL T ZEBHLMNE ST,

g

& 8

EX Wavelength (nm)
g

g

EM Wavelength (nm)

K1 iIKIZE D 7 4 AVE VBT 0 viEEERREIO EEM A7 v
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1. FLHIC

TR R TR ) 1ROV % 4% C A M O A AR 1R A i
HIND, FRCEFAEHEY (DOM) 1T IZF]H &
NDmHBRE LT, ARBRN CHEEREE 2R L

T %, DOM VI HR0MAVA % % 3 2 i fe C. Mk
WNZ X HRITARCRER L O 72 & OEH %%
JCTERSCHERNENT D ENmbNTND, £0
72, FONAAEPELMNCT D Z ik, IO K
FREPRS 5 ) XA THETH D,

E A Ny R 3] 0= 3 5 A RN R 731 A A Y s A QN s e Y N ¢
FEARWRAKIE L 5 =I5, VKO KH I & B
EEARE LT A& L ib‘i(ﬁ%éﬁ%“(%é:@%ki&i%*bf:
AN H 0 . FRIEICIN - 72 DOM D434 & 1B B4
é@KﬁLTwéo_ﬂE40®ﬁu%wT\%T
AHIRFE (DOC) (2% T, DOM DY 2 4z
THOICHAEFARY (CDOM) I L OVHOLE
FH¥Y (FDOM) % HIE Lk L7,

2. MHEEARE
2024 9 AU =1 & K 2 T3 KOKTRDS 1m i
B8, K 0.5m TERAK L=, KAWIE B
IFRUE RS B K OESE O 3 KEETEOK LTz,
ZHEKERZHWT, KR, BWORE, ErgR
BERBIO®N/an 7 0 badE2lE L, Wik
B 02um OX 7 VRTRY h—RFx— K7 4V
2 —ZHNTAE L, EEREERRE, DOC R,
BLOHGRGTEKY (CDOM) OWIEEE % HE L
7oo & LTHEIOLER (RF-6000, EEBERT) 2
ML T=®uahhEEsE ot 217> 72, BiEEE
250nm~450nm, = Y & 300~500nm O THIE L
Too F7o. 12 A H IS OIS B TERIE 2> B 15K
2T 8 KR TERK LR DRIE & Skt L 7=,
Nz T, 20254 4 H1Z DOC R EE A HE Lz,

3. #R

CDOM & 1Z =710 (4K) CThb <, KA (R
AL A& FIF LOH A (fEAK) 1 TRV MVE
L7z (K1), DOCEEITKAM TR b Em<. K
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=FRN%EEC=EEH 5inEsEIChIT - DOM 537

*hip N0 (FEFHFIRSIK - ), FRARISC GEFEIRSZR - HEFE)

W=D T, KA OKEE 20m 1%, DOC &
CDOM ¥ & & [ZHAZ (2 MV W MEZ 7R L7, FDOM I3,
JEL IR 320 nm, HOEIK R 400 nm £ THRVVEDE
E— 7 DR S AL, =5 TR EORTREE AN E ) o
7o BFHOWIEM T TIX, ¥ o7 Bkd &5
Abhdbv—7 @t Eanrz, 4 Aid, T
DT DOC N 1~1.5mg/L &K ~> 7z,

4. EER

YIKD> BHFAKIZ T TD CDOM DR IE, 1
TP SAT HEEREFR O CDOM 73, RS
N BIRFEABEINTWDEZ EEREBL T
%o BEZKH M OKZE 20m 11T CDOM H2EE3 &
WZ LB, CDOM DRFEEIZINZ N TD DOM 4
Hi7p BIl2 kD CDOM DAL R KO FREME b
b5, AIAHOMEMNT CEH S hizfmung oy
BRI, HERE & O VR OB KM B O3
WCRDEANEZ LD, T2, 4 HD DOC I
WM CHEREN RN NG, DOM DOFRECH
ITFEEIA B 2 T 5 ATREEN B D, D X 5 22l
WIZEBIT 5 ZH 2L O DOM 434 % L 0 2EC R4
L. MAEMIZE S DOM Z3 il O R % B 5 2T
T % Z & T, DOM BhHED BRAR 2 R | 1N I D fR 55
PEERORICERCTX 5 L HIFF S5,

acpom(350nm)(m?)
N w

[y

=78 KA # AR TiH H 34
£ > TR

X 1. JE 350nm 123517 % CDOM YRR EK
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s SFRE S, A RS, R,
ML (BUR),

EYN

SAFRIAREER ISTL) & kit (MTL)
USALET DY, =2—F v 77 L— k&
T AV BT L — RO T NVT 8— N HERE R &
WO = — 7 B IR A R, HARTHAE
(e WEICh 5. AL EOK 40 0%
A (512km?) & 31 DFRAFN) N ZFFo728, HERHIH
FEAFEEITHE < A O HEREE 1X 370m
PUbEashTng., ZOHREOTREIZITAZ K7 A
ZUHFAPHBENTEY, WA OEEE T C
G A X BHEERNICHRT LN TE
%, HEHAO AN IXAmADK S Z 5 723,
TEFE 727 A OB HAITH S 220 T2 (0 EH7R) |
ELTCHLND. BHTADEERLSIIA S
(90.1%) TH YV, ZDOMITIT IbIRFE (7.0%) <°
EFE (05%) BDEENTND. A X DREBRNK
b (813C=-65.6%0) °A X /& b (2.2x10%) 2>
B, BHAT AEEND A X TR & e
SIND. BHMERFEZ DI LToRR, A7 0
{LERFE T *C-dead 77 L (AMCeps = -989.8 0.3 %o,
KA & B S L7 R
THEHERTHL Z LR TWD. o, B
N R THEROK U 7= R K O WA R I 5% (DIC)
TRER H SR D R
FNER LIS LOIEER T, WAKIZIRVIAENT
WD ERF 3 6 T8 o 72 (Urai et al. 2022 ACS

Earth Space Chem) .

DI,

(~lcm/yr), i

ZD

A"Ceoz = -951.2 £1.0 %o) ,

DfEIE A¥Cpic =-630.6 £1.7% TdH 1,
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WD DBEHT DA UHARBERBRICEZASEE !
BSERRT A VY R 75— TR

FhEH (BIHK - BR),

r BPIGE,  ARIEEE, KIMNIEZ (JAMSTEC)

ARFER T, BT ACHRT D R
[ZOWT, WARRBIERDHISMERFZET A Y 27—
RN 2 AT S Te D TS T 5. KBRS LOWIK
ZEk 12 22T TERAK L, BE# (Yokoyama et al. 2019
(ZOIHT LToAE R, O PR B SR OfE I
A¥Cpic =-459.7~-97.0 % CH ¥, ME—D i )1 T
& 5 R TIEL ACpic = -1273 %o ThH o 72, FTz,
FEFEA 4010 CEIL, &)1, 681, #ER7)11) o DIC
DAEIE A™Cpic = -91.8~-60.8 %o T > 72728, Z D
ZEFBH T RN E EN D RE R D & HER
ENhD. Wl E#5 L, WA OMITIL
XD b MC-depleted DN D D . ZAUZIH
AEEBIZ I, FEF O S BNREBIR B DI 7 7 v 7 2
MREWVARMEREZ OGNS, BSMWRET AV
2 — T LT B 71T, D ZERE R AR AR A
A=V~ FERAER LT

WIS, KEOTEMEAEPES (Urai et al. 2021 PEPS)
R LT OABRBIKICEZMIT S &, MEHHIC
ERTDHTIHE (AHC=-97.9~-89.0%0) A A~

IR FE D

NIM-B) DI Y

Bz YHR
W g’E

-
—

F R (AMC=-97.7~-82.0%0) L7k DIC & iAT)II17K
DIC DHMDOMEE 72 oT-. ZOfERNS, UHHF
RAF T FNRNE, WINAEE S N EEIRISMNC S,
Bl R OEFE PR A2l R LTV D Z & 2358
SN =V W I N
DIFEFEIC L DD —HTH .

, JAMSTEC &1EMKRE &
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1. [FCHIZ

A B (CH) L R bR FE(COy) & FIZ E B AR =
BREAATHDHZ ENMBNTWD, CHy I3RS
TEOHEREY) T 72 & AR S L, iR K T CIEme
LI S5, T HIERBIEL O CHy HEHIR DO ¢
HEELEZZ LN TWD, WA S O CH, it~
2 2 ZOKHF OEEAE CHs Dt @I EHEREY
D CHy N7 LD QUAEHEFEY ' CHy OHEWIR
W B U7zttt e SEBORKE LR HRE SN TEY
(Bastviken et al., 2004), R4 {KM 5 D CHy g &
HEIIAEG T, +HICT—20EERH D &
IEE WD,

IR HLAR7 & O CHy B BHEE I, SRERGE & &
IR E OIS B gk & A AR S 2 ML T
HIERFRETH D, AWFIE TIXEEEWEL O N>
EMEIN MO —D>TH 5 O Iz VTl
BVE A AW CH 2 B O CHy i B ORIE 21772 -
=D TEDFERIZOWTHET D,

2. MHEAE

AW TR T T\ W& T IS AL 9 5 76 T
(EiFE: 285 ha, FX/KTE: £9 1.5 m, AR #9 19
H, BB OWBEOW FIZ, 885 R EH(CSAT3B,
CAMPBELL SCIENTIFIC Ink), #—7"> /3% CH,
#H(LI-7700, LI-COR), A — 7 > X 2 A1 CO, FH(LI17500,
LI-COR)Z & 1& L . iMHBIVEIZ LV CHa, CO, St &
HEEIToT, &R, B, [JER EDOKGHEHHFZD
HIE & RIKFZAT o 72,

IS DORGGE AR E LB S O K R
KiEFHT & DO FH(OPTOD, AQUALABO), 7 un >
+ VB EFHACLW-USB, JFE Advantech Co., Ltd), 7K
AR (SimpleLog-MIZU, Field Pro)% fil > T /K SCKE
BN G [FIRFZAT 5 72,

3. BRLEER

A O E5D CHy &, CO, & H i
ORFHEEZX 1, 2 1273, OGO CHy ik
HEIZDOWT, 5 AIFBE R, Milb R o
Mol 6 HIZ A TOBITMHEESEML 7,

BDHIZE+BETF CO,-CH, B E LB EE ALV

CO,*CH, iR EHE3E

R (AR - 85D, SRS (UK - ),
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I}, KRR, ks, RlEk ERK - 85D,

OHiERE . (UK - A1ERT)

KRB D 5. 6 HDE DO REITZEN LR 6.1,
6.9 mg/L THY ., CHy it &ENAREN-7T26 HDJF
KD DO X L CTREdo Tz, — 07, KR
% 19.7, 241 CTho7z, HEEEINIES 7 Z
7 A K DA RIEEOEINT X AT
X6 HDI BRI TH L L DOD, KiRD EFIZX
B AEMIE OISR X 0 HEREHIX 6 A DM
BRI CTH o mREER D, £z, DN, EEM
OKNEEIZELY 5 AND 6 AT THOMDK
ALIE 50em FREK FLCTHRY ., KEDKFIZED 6
AT HERE Y o O CHy 23N 7L & L TRAH A~ iR
HENSLT o miEE LB X b5,

COy ittt &S 5 HIFEBRE I S & /o7,
6 HIZAS THOITMINENEIN L=, CHy it
BEFEZRY . 6 AR LEDICEE T, OB
DX B RBEINCfE O W77 7 bz X DG
FISHEDOBIMORBETH LA REENRB X DD,

0.05

~<— daily median
> —e— 7-day moving average h
~
o~
§ 0.03
©°
£
= 001
X
= |
-
f -0.01
O
-0.03
2025/04/29 2025/05/20 2025/06/10 2025/07/01
X 1. PEOM S O CHy i B OB E Ml
6.0 =
—=— daily median
< —e— 7-day moving average '
~ 40 ||
£ :
©
£ 20
2
% 00
[~
N
O 20
(O]
-4.0

2oé5/04/25; 2&5/05/20 2025/06/10 20.25/07/01

X1 2. PEOWNE D CO, i H T DB E
https://www.pref.shiga.lg.jp/ippan/kankyoshizen/biwako/32912
6.html

Bastviken et al.,, 2004, GBC, GB4009;
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1. FLHIC

WARIZEE R RAA~DA X VHHEEE 2 B
TW5. Lo, REROWED L O EOHEE
fE(159 Tg CHy yr')iZ % OB LB O K & S
DRIEARMSE R D L 72> TV % (Saunois et al.,
2020). HEEIZHWHNDZ L OF — X ITRHOKE
WHOHLOTHY, EIRFEMTA Y AAERPTER L
T S A D AR EE IR OB T — Z 33 I Rk S
AT, RRERTIE, BEOHE X AT
2004 =5 20 FEMIC T2 0 RN S A8k
LYK OB ST A= ZBT 5T — X D)
5, EWIMOKEEECZ IV E S BB eBR R
DEAIZONWTHF LT, F£77, 104FEE< Ik
IKEEDIEAFEA B2 ARET — 2 G, ZOEBER
ST L, R O 2\ MEAEFL IR O
AHUEIEERIAOMNITA I EEEME L.

2. MHEAZE
BEOFACTIALE T 5 & L (F53 KM ; Fei-
Tsui Reservour: UL T FTR; £k O F KIEER
100 m ; 24.5°N, 121.3°E) Tl 21T > 7=, 478
RIR - AEREKRITA 21.7°C, 3735 mm (2004-23) T
5. ERIOWAREZ Go-Flo 78 F/L (General
Oceanics, USA)Z FH W TEK L 72, 2004 475 1~2
TARNC 1 EEORIBE CRE AR A A IR EORIE
AAvrm~ NTT7 4 —fh), K - BERESR
RE (DO) HDT — X & Bl RBFERE O IF5E T
— A LB LTZ. 2012 DT, FIREOKRE
TH T ANA T (20-30ml @ VE(F A X RN ER
HBL, FID Mgt A A7 a~ 77 7% HWTA
B2 APREZRE LI(~y RAN—2RE). 2012~13
R TIE 2 /M S &, DI 3 A Z & IcHEl
Bz, HEsgME LT7 4V ErD~=TiF
D KIS OO T H B 21T - 72

3. &R

20 FEMIC O 28T —2 5, BEWT—9 A)
DFEJE (0m; 0.06 °C y!, p <0.005), SHEIRATERTD
REH] (11—12 A)ORE R VEEZR LT, KA
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BRSBTS A R ERFNRDA S VREOEBHER

PR CGUER), /RiRd (I, ks umER),

YOk — (WHERSIR), WA (#5K), Shiah FK (FRAF7ERT)

JEUZ & 2 BHELOD & o To 5 % R THREAEAYIZ KGR 23
R L7z, BEMORIE~ERE O DO ITRFENTIRT
L7c. WA S VIR O3 E 0.03 pmol L
(range 0~0.17), VI 72 umol L' (range 0~342)72
S7-. FTR TIXAH (12 A) 1280 s L <k
REE CRBICHIKRPIEIRG T2 Z L0 HE S
ALTWD DS, AHNEA OB RTZIEE O¥ 3N
TAHELEEMLRWVERDH -T2, JEfg A X RE
XEEIR D 7 ¢ U & DK L OTRIECE O A
15 A X L JEFE Yambo (421 pmol L"), Pandin (1121
umol L), Calibato (943 pmol L', Mendoza-Pascual et
al., 2021) & LK<, QYOI ORI TE O E
(0.02umol L) & tb o 72

4. ER

B8 FIR (ICBIT 2 RHBLAIT — 2 226, KEK
i7e & ORER 72 EFITLE S Ik D DO AKX T 2381
Sifz.  Ttohetal. 2015)DFETHIZEIT 5 2 D
BLAD B8 LTe THIMEA OENEIR G OFREE N FE
DB DJESE DI ITTEREEZHE L, £ ORIRA
S ERRPERICORET D] LW I BIRBRY
F=A2hb bR s AHORBAKIENEW
CEREIRG I E Y, JEREICABEHNED 2
W, VHEOEREOEITCRENFIZE L2 L INEEK
ETBUHI S L7z, RIZEITEREL T CHER T D A Z
VERE OB X NIRRT, AZ UNERET
BT LR ENT. Dz kT, EE RIS
EVIEAERIE 2, SHEIRANIE D 2 & THiE
A ORI D A X U ARSCERMAHM L, 2
DD XD ITERED A 2 o HERET DS
ME BN EZ R L TWA. )y, sRVEER Y
DOIBENC L HEMEIRG OEBIIHNA IR ST &
HaRENTZ. 74 U EUEETIRIRERE O KRN
BELVENZ LT, SREIRAGICXDEE DO
DIEEA~OHEAE D Z D IZ W EDNDIERBICE
BEOAZ UNEBINTZEE 2 B, Bl
@ 30m PAR CIEIRESCEERIZ L » THIRE LE
IHRNWIENEL LV ERED A X U PNEFET
HEEBEZHNEZ
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HRAK-HTFARZBETIS VIR
H o FHA R IFHNRBEOKDOEE

R*EEZ (K- =T —2tFX2 VT 4)  MHET (A,

J—gxA

sy (), ERE (BORIRERFBERT)

AR LN - 30, R ERiER - 2, dr (R

1. IIC®IC

KRB I8 2 e 8 & LA IL O 2 kiZ 33 %
ARERISE 2 B 2MZ LTV L 720 OFE AT
ET VARG U, SFEINSIXEFN 40 A3 H A
DA 17. 8km HUAIZ PR & VIR 1T 1 < oK K 23 3l
AL, PRI A ICEMEIgRE & 7 LT
WD, BEH DT, T ORFE) UK EE A HKREO i
BUCH 2 D BHE SN AERERDINE, &5
(R & HKREOEWEZRFTT 2720, Hik
IK—H T kAH~7 Z ~ 7 A2 (Hyporheic Exchange
Flux, HEF) (2% H L7z 3 ke Aamfikes U >
7 EHEDTET,

AT T IR R & 2SR EE D R72 D 2 S
DETIVERERE LTz, — D138k o 2k %
HNR—=F BWIE A — LTIV b ) —DTNFE
JIHOKEE DA % FEZ T /UL L7 iRGE A 7 —
IWVETNVTHD,

2. MEtEFE

V2 b—y g U ZiE T F Aquanty fHELY
= L —4# HydroGeoSphere & AV 7=, Pl R 7r—1
ETIVCIE, PR B O E TORFER) I DK
G A A LT 2 & &b, FEMIZRINE R o —
LTIV TCHEE EN/- HEF 123 . 2 & i
ERNERET B TE (T vy T A=Y v 7 FE)
TRE LT,

FE A — TV ClE, P8R oK o 47 28
(2 & B UK RF O WP ZE LR HEF OFEM 72 Rp22 [ 43
TERNT L2 WTHILOET LS, HEIRVIT A
v afEEMEICL, BREBIEFOERY A XL
W[3E, PRI A 77— v DOZENZ 3T 7. 5~10m,
50~400m Td 5.
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IR ()

3. MR

L. EA T —/VET VR XA 7 —vET
JTELRME & OFBMEN D | EERE, BUKREOTR
MELEE L L2 & DR S L=,
2. 2019 FFRJE 19 FREZIE, HOKEEANE R 22K &
EOIRSELEE 2RI 2R L, kT
DYEREACI A RERIZ B A 5. 2 5 AlREME %
RIE LT,
3. ZERRRFIZITAI, RS —IF 72 ik & LT
BERE L. HokR & TR DS ke S v, H#iFRoK -
MR KA, HUF KDL, KEEFNEE O ZAL 2N iRtk o
KL & AERESRICRE B A . % T\ 2 A REME & 7R
L7,
4. {AREMRFEAE D H S A X BEE OB ARG
H U, HICHEE #ER T o) 7 & o B 2
BT, EBECBI S A X 7 BRI, HERE
WD TERE Lod O B MA TR 2 8 M 23 &
bo BT IVOEE T, 2 OFEN K E WEIL,
B A & o O ALE AT & —5T 5,

4. BR

FH L7 B, HEWE % EfECE T e T
D L NEE LRI o — VR O RS (B2
XL HKRAEOFEMERZ LU, HKAL &
Hyporheic Zone it F/KAL D 22731 KIZFEA = 4u
GVVE) KT DO TH D, AW TRESE L
TFA = TV, P & SRR Otk
KU % & LAl b d % L3RI, Jiika Rk
HE, AKH, FR HIEEFEORR L RERICEHR
L. FrRICZEMIR OUKEFEZEAL DI BT T4
DRI R G D 58 ek [E AT DK OB =
DFFA~EBT 5L EZ2 BN D,
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1. FLHIC

KARD EFHAT3E9 2 P KIROISEICE LT,
OREICBT 2R RII AR L TWD, FH
FeKILE AT D S MBS T,
AR (MK BAHRETECHY L, BN
RARMBH SN T AGERH 5, ZOKED
23R L. ORI OKIRDOZEIT 6 25 KR
AR CE UL, KEOR R FRICIEE S
EBEZ T, FTTREEGIX, LERNICET S
S F I TR S v 7o Hh T K TR O 5 e )
EHIETLZEE2HMNC, b0 T7— X #INE
L. EMZLOM 217 - 7=,

2. NRMBR[AEBWFE

S G b ST A HEE BRI IS T B K PERFSE - BB R
M KPEEEIRAFFEET AR S 0 F AT (REACHT
wCi) . RHR ST E I EER GFH) . difE ik
B eSS 9 - WKEKERBRYS JERE
= (PHER) Thd, FHAJEL TR, 788
e 72 134 BB D KRR HERE D YR < 5349
Do KM TERELE N D M T KO AKIRITAEM %8
L CHERHLE L TR Y | KIHRHEREY T % =2
TOECKIROZEENMZ b D LRI ND,
KIEDOZEAL & BHRGEET 5 72 O ORIRT — F 1
DWNWTIX, ENENOBLAIHS DEITIZH 555
JTT AL AOBRT — 42 & Lz, KEEOR
EOEACEF DB U MTHONW T, FBEEDEF
VIEA TR Lo, SRR AN 2 K,
ZOFFIHIA BMEZ t e CHIE L7z, 99%LL E,
95%LL 38 LTV 90%LL B OWTHIE L, Z AT
TRWEAIIIERERLE LT T,

3. BREER

BN & 7= 22 g 2 K2R 97, WEBICIE 1986
~2008 FEDHEIL DT A X A DKL H3+0.023
Kiyr Tho7=DIzkt L, Hi FAKROZE(IEZ O 6
FD+0.013 K/yr Tho7o, —F, HERTIXEILD
T A K AZADKIRZEALIFH0.041 K/yr T - 72 DIT%F

FEEXNLESHETRAS ST KEDORAIER

*ERARTEIT CERAL), AR I OKPENITE - ZEHs)
SRl OKPENFSE - ZOAHEMS), DERTE— (BT

L. HFKIEODEMITIFITRD N7z, F
FEEHECIE 2004~2016 4512 0.076 K/yr O HiL F/KIED
IR FEE AR D AL, 1995~2003 4EE RIS —
REHICAR N Lo B2 222 &, HDWIEH
ORI IR T ER N S 72 LB X HivT,

Zo Xz, HTFKIEOKIRICHRT BRI,
HAIZ R Y KUREZIBIET 2 L 5 bz 75
B EEDTIHRWGEDORERRD bz, &
%, HUTKIROSURIZRS 2 KW I B3 2 2]
RZRD D720, L0 Z OFEFZIRIT, #iT
KIBRDOET Y 7 L BHZ T 572 8, MGiEx
WD DHVEND D,

10.0

(a)
o6 = o — [ S———
........................ p BRI e A — e . ——
............................................. T - i
..... e
@ 9.2 e —_—
Yes EHKE LRER
(+0.013 Kly ; 9% ETHE)
84 B SIAIE
E—
8.0
1986/1/1 1990/1/1 1994/1/1 1998/1/1 2002111 2006/1/1
10.0
9.6 (b)
9.2
8.8
~ 84
e 8.0 ==
C 80 jmasesilt f e alf o | 2 o sle o
™ 76 e = == i
ol
72 B
cs EHIAE Z{CRI
: B IR
6.4 —ETH
60 I l l | | | l
1975/4/1 1979/4/1 1983/4/1 1987/4/1 1991/4/1 1995/4/1 1999/4/1 2003/4/1
12.0
116 (c)
11.2
10.8
~104
Orop Fmwimint = S
g e
g 96 et W A
9.2
88 RHIKE ETER
84 (-0.076 Kiy ; 99% L L THE) gfggﬁ"fﬁ

8.0
2004/9/18 2008/9/18 2012/9/18

4 (a) HLRI + (b) THHE - () THEEHOH T AIRZAL

HEE OKPENTTE - BB ERISEERR. BRI
MR, EIEEWARICIT, WEDOKIEBNT —% D
WA - TR ZH 2B Y £ Lz, RELTHLL
HLETET,
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1. [XLHIZ

A ARRIROM T 2FKHE - PGS (B 1) 13,
1940 2 HER D VT T HNBE & i D EEVE(pH ~
3R)DENE, B 1 OEKKEAZBLTEALLD
LI LY pH~4.5 O & 72 o7, BITEIX, pH=5
~6 THBLTWD, Fiz, FHORBHIKIEDO R
EEITH 4CTH Y, FIT— [ 2BIEER 9 D AT
WEESbhTns, ZZTiE, 2020 42BI4A L=k
RS L KR - BB ORI E 2 B, FEloe
JETEBR DEREIZHOWCHERT D,

2. A&

() &BIAE
WOREHESMD (B 1) 12, Kike T—8~9 &,
Z KRS ENARRERRE L, 1 BRI TR KR
B AT, RIS, LIS KE o 7 — & ki -

EEE T —, MHUSICAR AT~ 2 v EREL,

ZAEIKAL + 0.1m KR « 0.1m RELE L[5
O 1T — 2 2457, WIRIE, 2018~2024 D 6
EMTH D, 7, WAFINOEN & JemE) ok
- BEELZNZNT,S MS CEilE Lz, 2
NHDOE=ZY Wz, F2[E, KALHEE MD
RTOTr 7747 —BEITV, %E TIIKIR -
EEA - DO - 7 un 7 VIRE DB % 10cm
BEE Y FTRDT-,

QD&RBT—2EY k

R EEROBRBB LB 2T 5720, FHE
JADDFE 36 DT A X A DNE 1977~2023 4EE D
KT —F XU a— R, ZEEOMENT 21T -
77

3. WMRLEE

X 212, HERIZEBT S 70 m BETOKIBZEAL
T, ZOWIMTIE, 2021 4, 2022 4, 2023 4
D2 HIZ, 0.1m #ED 4CLULTIZR R H -7,
LU, RJEEER DR S 72 DX 2021 DA T,
flt OAFIL EJE O FEER A4 CIHIE KR IT EA &
feld 7o, 2012 MR E TR CE 2R & LT,

KIUEXFHAORERIRICET 8K : PERERM

AR (ER - deft), Mz (Bmok - BT
RINKRGER FFIIK - #ABOR)

175

140° 141" 142" E

X 1. BKHEBEHREOMNE & BRSOME. #ELOK
WEBIES KA (BAF T - U L), MD: fiE&A, LK
MBS, M: KSBBUE. T FJIERA, S 56E)IE
TR

“200901

X 2. MD #1512331F % 2020 £ 9 H~2023 /£ 7 AIck
T5 70 m LLZETO HSEB KR ZE ).

210301 210501 220301 220901 230301 230901

0.1m 7KIE2Y 4 “CLAFIZ 72 o 7= [AIHI I BGE 2 m/s LA
ORI Z 0, N TR ALE
MHFELIZZEN BT bd, BIORK 6.6 km
WZH DT A XA A OKIET — & TiX, BED
1~2 AKIR L5313 0.028°CHAE (15 HHKHE 98.7 %)
Thd, 207D, HRMIZ, Tk, i
meromictic 72 IRBEIZ 72 2 RIBEPE S BV,

< FHRE > ARBFIE ORI, 2024-2025 4R A MIERF -
SETSE 2024-KOBO08 (/3% : ML) 10K -7z,
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1. FLHIC

~A T TAFy LA FMPs), 7/ 7T A
T4y ZIIERR, EREDOL DI G L K
FETRRERHY . AME~OFELMEL 7> T
%o KR CIXHERE 2 F DI HFFE S 2 123 A T U
%o EEEIATIE 2020 FFITHEIRIZ K 5 MPs G4,
HH 5 (2020)12 L A AN TOIL TN D, BEIRO
PAMRIZIZZ K ORNERFEZHNRHONDD, Z
FRITIA O FEEEE ) 70 JE N R0 ) I 38 1
% MPs OBUR 72 EFEM 2 A IR FER TH 5,
D7, FEEWHACH O AWM. JEL O Fi A
JINZHT D MPs (IZ2OW T, FAERRE STV
Do T2 U Ne MPs OBLIR ZFRA L. 4 1% OFEEEWM
BEZEE L TV 200 mat L=, 4
G E L7DiE, MPs @ 5 Hifig 0.lmm D55 W)MZ
HHEINZHDOTHY | KR THERE03mm (FE
Thb,

-
—

2. MHEARE

2021 4F 12 HRAAM 13- & I” 2w, EEM
LA W12k T1, RN O AT, W3 o FrE
R O30T, ERARI G, FEH)) TR
BHEIRAZAT > 7, KB A £ 2 9OL(FEE M
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