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Hikaru TANAKA

Synopsis

In the past studies persued by several workers, it has been clarified that the drifting is
a normal feafure in the life of stream bottom animals even at the absence of floods. About
the phenomenon of drifting of animals attentions had been paid from the view-point of the
food supply for fish (Maciolek & Needham, 1952 : Miiller, 1954 : Reimers, 1957) as well as the
distribution and the production of benthic organisms (Moffett, 1936 : Leonard, 1942: Miiller,
1954 : Roos, 1957 : Nishimura, 1959). But the present writer knows no detailed report as to
the daily change of their drifting, except those by Fish. Section, Kyoto Pref. (1958) and
Ohgushi (1959). The present study was made in an attempt to obtain more detailed know-
ledge of it, at the Taki-sawa Brook, a tributary to the Nakatsu-gawa River, Kanagawa Pref.
(Fig. 1, Table 1), from 8 to 11, May, and 20 to 23, August, 1957,

The actual collection of drifting organisms was done at the two stations (St. A and St.
B) in the lower course of the brook (Fig. 1) by means of Surber type sampler with metal
frame (25cm)2 and bagnet of 50cm long which was made of 39 mesh/inch Miiller Gause, du-
ration of time which the net had been set being 10 minutes in May and 5 minutes in August.
The topography of the two stations and the collecting of the drifting animals were presented
in Fig. 2 and Plates I-II, and the contents of organisms collected in each set together with
the conditions of collection were shown in Appendix 1-2. The present paper deals with com-
parison of the average amount of drifting per set among different three times, i.e., daytime,
twilight and night, at the two sampling stations in the two surveys. The results of the com-
parison were given in Tables 3—4 and Fig. 3.

The results are summarized as follows with discussions.

1. The drifting of Ephemeroptera and Plecoptera fairly increased at night regardless of

the difference in time and station, and in the former Order the increase of the amount of

1) BOKKIKERTERTERH 79 5
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drifting from daytime to night was especially noticeable, i.e., 5.3—13.7 times in number of
individuals and 7.9—32.2 times in wet weight (Table 3).

2. The tendency above was also recognized in the total of benthic animals including
various taxonomic groups, the amount of drifting at night being 2.7—6.5 times in number
and 4.8—23.2 times in weight to the amount at daytime (Table 3). It has not been answered
so far on the question whether or not the large amount of drifting organisms presented at
night served as the food objective of fish. The present writer believes that this question
should be clarified for the full recognition of actual food supply to the fish in stream waters.

3. Testing some insects representing species, genera and family, the present writer
classified these insects into three groups according to their characteristics of daily change
in the number of drifting organisms. The drifting of the first group increased at night re-
gardless of the difference in time and station (the first type of the daily change), and in the
second, the drifting increased at twilight throughout the periods and stations investigated
(the second type of the daily change). In the third group, the increase and the decrease of
the drifting among three time categories varied depending on the difference in time and by
stations but did not show the clear tendency of daily change (Fig. 3 and Table 4). Although
no highly releable evidence is available regarding to the causes of the drifting and their daily

change, the writer gave some comments on these problems.
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Fig. 1. Map of Taki-sawa Brook, showing the area of the investigation.

Table 1. Topographic and hydrographic conditions in Takisawa Brook
(after Onodera & Ueno, unpublished).

Length of Ave;'age o Dissorlvedn o .. N
stream width of Slope of oxygen pH W.T.(°CO)D A<1kah,?ll§y N&%‘};‘éc?ﬁ’)w
(km) stream (m) (%) p.p.m.
2.5 3.0 1/18 98.0—100< 7.3—7.9 8.6—19.6 0.748—0.958 0.031—0.135

1) Observed between 9 and 16 O’clock.
2) Measured with a flow-meter.

2. BEHMRBEIVRESE
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1) ZofEIMkis (1957, 1958) KRIN TS,
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LTW5A:, St. A—St. B HoOEE
FRYZRLTHL B2, B D,
M T B DRRECI TR 25¢m,
#H 39 mesh/inch (543 GG40&) ©
Y=ol e 7 DRV, 1957 45 H
8—11 HoR [St. B] wis\~T 10 v,
F4F 8 B 20—23 DR I'St. Al i\

C12 [, [St. Bj iR\ T 22 o) R4 § S
wfior, K NERENORLHY T8 2 The diagrammatic llustration of tw st points
#1032 L 8 A RiZMEDHInC ko flow ; distance from St. A to St. B is about
L e e N B 15m apart. X-—place of net set.
IREDETIRIZLAEAEDH DN 28k (KK 1D,

ZOMBRREED D AHHRBKG TH O T 2L WEL, SO 8 ) ok b il
O B EERHI 2 M OB E S Nielsen & Haeger (1955) o ikl L #,

BREBMIED (1958) 0 HEr X DI AT % debris ORI A fFToBREMICMARB LKL, Ibic
Imm HEY OWERERWTHE L2 ORI L2 OFE BN X DBIEMAN 2WEL, & Odsl
EEE W CHER (1958) OBRAD»bE40kBEYHEL k.,

Table 2. Comparison of environmental conditions in daytime, twilight and
night. The table also shows the time and numbers of collection
made at each time of day (summarized from Appendix 1).

Volume of current

Date and . . Nos. of W .T.(°C) Light inten- passed through
station Time of observation colrl;leacél:ns sity (Lux) ‘the net (m3)

Max. Min. Max. Min. Av.
Daytime 7:10—14:10 4 16.2 11.5 16.4 13.8 15.3

May, 8—11, 57 a1 018 - not mea- _ _
St. B) Twilight 18:00—18:25 3 14.7 13.1 suredD 12.0
Night 22:10— 2:40 3 12.4 10.8 15.4 12.4 13.9
Daytime 10:15—16:25 7 12.8 9.8 10.8

Aug. 20—23, 57 oy 10 1R - not mea- L . .
St. A) Twilight 18:10—18:25 2 sured 3.6<—3.6 13.6
Night 20:25---22:20 3 <0.007 11.0 10.4 10.7
Daytime 10:00—16:45 9 22.3 20.4 16.2 14.1 14,7
A“g-(ég—gf’ 57 Twilight 18:30—18:55 5 21.6 20.8 3.6—2.3 — — 15.9
Night 19:00—22:07 8 21.0 20.6 0.1—<0.007 15.2 14.5 14.7

1) It may be sure that the light intensity of each time category at this investigated period
is almost the same at Aug. 1957.

D 2o == %Y PREESBEMNNO N P ARECHNC T B DT, KBKTRZO2KD
T E It ATH T A Y P L LT L &,

2) W=al?; W—@HE, L—4%&, «—@HHOBE T LIcEDd 2 Fil,
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SHEIUSHOMBEMUBRWTINOBHALMEMNZIFE—ELTOADDEbit, ShiWH T s
Um0 KRELD b I 0h0vbid, ABALEIC I5L5H St. B 10 3o REARL 85 «St. B o
5 AHOMKEAINFOE LD TED, Thib8HOMEMRS HOBIF2MHEELO TN s &R h
Bbhd, LEAEURCITTR LW EEERO SRS LD b K,

RBDE TR 2051 2—3 DLW T2 &, EFHTROMLN LY FH DI FRE
BHERED LB 2D TALTREARM « #3 « ZE0 3HHX S OHORHW FTidt LK+ s &
DTS, FLB—RECE I HMTROBBIRIFBEFY S LA Lo THELTLI—FTAhAVR ¢
3K, AN, ERHY - A BT 38— HOBERFLAORANE 2B ET LS e—2L TWiEND T,
T OWBOESA L « HEOKEMIC L5300 Y 5h3BNn TRV, £ TAL TR D DI
THHMARFELGTLY, AELREOLICHERMHOR L 35 AN (58 -St.B, 8 St. A, 85 . St.
B) oMiciBies e » bR M OEA LIRS sIc s S,

B, BLRCREREFCHEL LRIIEHL BRI LD THELAER, FRICL D &7k B
KB BE— K ORI OBRRA RN A L D DRV,

] #

1. BR&ELUCRATROBEBE(L

HIRIITF « MECEERERA R B LRADB—HIC KT 2B P T, K X0z OBl
DEEERL, SOICHEITEE L CHE-EERD OB TRY BHEL 2.

ARBILHRL 24 H o ER o, Ephemeroptera (45 = w i) 3 k¢f Plecoptera (# v 4 7 [1) otk
Bie b OWIERIRAFEY « i P < e g L Ck b, & o+ Ephemeroptera 3 ko 5.3—
13.7 f% (fEHR%0, 7.9—30.2 fF (FEh) aL T KHMOEEN VB USLY, F4 o offt Tricho-
ptera (+ £~ 7 H) % & Diptera (W#H) DMK % 478 B L CMFICEH ORI 5345, 20
fLd D DI B—KOUHR DA MR » S X0 TROTB D IFDHANS & 5 b\, it RIENE
HOBUE TR CRFE « #A0 R WM s L b bR, ThbbEtkE CAKO 2.7—6.5£%, T
BT 4.8-23.2 (k0T 5,

DO EWEREDYOMK TII B ERROW FRICIERTHAE VS READTED, FTOLMMNE T
KWB LS LW, Is KIEEEY O T2 Ephemeroptera O FRAL DL B4<, WFRBHTFRD
BEEHD TS,

2. BERORAOARTEEKD A%

AR EEEE D LRI S W BREE O BliA @A T, SR HUE L OME O ik Fok,

#3 i) » AR A RAO R « HE c O PEETEEROE S L, cohrsrs
v H®D Epeorus spp.®, Ecdyonurus spp.®, Ephemerella spp.5), Baetis sp., Baetiella sp., BLKX b
¥ 7 @ Dinarthrodes japonica y3Th FhEE « #8055 Bl < TREOHM F RN <, ©
D1 Epeorus spp. HIR #5 m v BO 4R & CHEMDEESRVBUI L, k¥, M EORROH
Ecdyonurus spp. 35 X% Baetiella sp. RO TREABMOM TR L DML Tk, Ei Epeorus

D kEk#ETL TR ERT, COPRRBEMEROREDE TR TWE ik 2, ARz hik
HEHE VWbh, EEHEEHE & b~ ABOEEAME S H I T35 (Needham, 1938; Lagler,
1952) ,

2) TORBREREAREHKERR (1958) O®E L —FKL T 5,

3)4)5) HFADBILONTENLNAHE, 3HF IU3EMEEINTNBA, nbOEBII Y
BBICERABILCEDD THUL TCWA I CBEDbREDT, AL CRBILCEESDTHELE
& 2 21,
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May, 8~11, 57 Aug. 20~23,'57 Aug. 20~23,'57
St. B St. A St. B
(10 min. Set) (5 min. Set) (5 min. Set)

Ephemerella spp.-

T | i

T.N.=17 T.N.=53

et i T

i

T.N.=30

Sndedagei A e
T.N.=8 T.N.=12 T.N.=40

Elmis spp. (adult)

Fig. 3. Proportions of average number of drift in benthic insects per set among day-
time, twilight and night collections. Blank—daytime, dotted portion—twilight,
striped portion—night. T.N.—total number of drift organisms collected.

spp. AL b XS R L, ¥ Ephemerella spp., Baetis sp. 3 LtX Dinarthrodes japonica
VBT & RIS OB O BRI - A XD TE DTV S, LALHHEORTER T O RHEOW T
BEET, ThbbE—RABREL TREOHTENRG DL DL VAR IO OREREBL LHRNE WD
HOLE5,

—J%, W#H o Chironomidae X B—KILK T 5 TROMBOESGL—RCHTNTHH2, K-
HWAEONR MR HTREAEML TRD, Tk ooftoRkE, TAHbRME O Chironomidae ¥,
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Simulium sp. 3 L OMPE O Elmis spp. A2 B—HK OB « A Lo A TEHY, i
OB - MY BL 2—EOHEHMMAAE D BRI,

BLEX P OABOEMRROSRT, Bl « B L OFRAHOERE h b LT —EOW T O HEE
ftamT b0, BLFB—ROMTROMBBERMFICAEINTED, —~EOHEBELE T IS D5
Y, HEEEZFTREEORCE TEHRTH] (#¥ = v B 58 % XX Dinarthrodes japonica) v
[ TF ) (Chironomidae) %15 % Z L 435 1 ibh B8 (42D, ZDALONTIISE X bIcEE
ZER, ILHCETEEROS T ERROBREOEAY% bEEO L TROMBH LT,

% £

1. ATEHOHEEL LTOEEICONT

HOMEL TOMTHMHOEERIC OV T [HE] KEWTONE LS ERRBORBICS B4, %
KBS S L OB O 7 v — 7 O b ORAIERD ~ ABEBRKICEWCRMH, #ik= o~ 2RO
HUTEBICET 24 ROBEL T2 TE D, REANBLHORET 2 Wk LI Tod SIS 5 fi &
EDTVD, TRIVEMICH TS 20 8HE L LTEETH S - LRBEBELIbR, Frohirl
LWBHICHETT2HHCONTHNZ2DEES, —F, AFEL KBS BOBMLE TS 5 50
Hhlleokdt (BRD, CORMOR THHSAICRDI S DME 5 2EEE 5 THHMA TR T8
BRETEY, SERETHYHOMEE L CORBEY X DWBIFE L Uil 0 {8 O e 0K a4 %
PRI bR D LERS,

Table 4. Types of daily change of the drifting by taxonomic

groups observed in the present investigation and
tentatively attained (see also Fig. 3).

Type of the daily change Taxonomic group

Epeorus spp., Ecdyonurus spp.,
Ephemerella spp., Baetis sp.,
Baetiella sp., Dinarthrodes japonica

Number of drifting individuals increases
at night.

Number of drifting individuals increases
at twilight.

Chironomidae

Chironomidae pupa, Simulium sp.,
Elmis spp. adult

Tendency of the daily change is not clear.

2. ATHLVEORBLEEOERICOWT

BEESHORTORRR THE] K TOXE XTI TRV, OB E Bk
BELOMBEICE ZELTOWTRIKTREOTN, IOPEALLAELT00EEL, BEZ ik
ENEOHIVERL THD, IRARTCRNTHED DL [HEREO B0 B 08 | (555

D BEECHZOKEGETS 545, AL TREELRE L TR (1% 2 21,

2) TOHRRSBEOBECIOTCEIOUENRE DL LB LA N,

3) HEEBBORROALDALTREEORRY IO LOREOEA IO TRAUL TRIHT 5 &
MTEEDDORS, —RChRE Imm UTOESGRLSRSCHREL PR ETHREIRTED,
COf, TRECEKRELZHRNE0E 4L, IBEUOESFHEL 2P E Bbh b it &
HHThTNTHEDRk, KEB—WCHTHHTEROEEMBICIE & BB/ ERRAL S DR
ﬁ‘oko
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2) oMY R DEELHREASBOLEL D, K, MTH FRLOroREE{EORRA
oW TGO T oTH LD ERD,

a. RTFOERCOWT—H T ERIEEHATELEIND 2 L L0 TRS 2 EBEE LWV,
LELCINIC 2R OB L EZTED, ThbbHE 1REhON L BHOMENOHERIKDbR DI L
FoOTHE L D HET 2 BATEY, ERE2RITELVENRS 2 N T b LB ORRBTETH H5E
THH,
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Fig. 4. Fluctuation of the ephemeropteran insects passed through the net, at
St. B on Aug. 22, 1957 from 18:30 to 20 : 05 (see also Appendix 2).

1) fed ZEame T e s ey e EIEC AR TIKOREIC L Tis LT, ThikBEE%R
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ez @ &5 Ak BfEE b 0dDEER D,
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L7230 CARE UM O T OIREICOW-TI TR D REETH 545, VOB TH 3O CTHE -
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NRCEZ2HDLBEbRY, "OHB10HES, Thbbikhiet DHMRERHERE bR S,

b. HBAZ{EDOERICPWT BAED L T BB DER « £RBICOWTRE D 5435\ O T H gL
DRREFWT 2 LREDDTHEETH 525 2—3 ORIEALEEL T &,
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Appendix 1.

®ook B W 9%2%5

Date and time of collection, and some environmental conditions
observed at each set of gear (Taki-sawa Brook, 1957). The
weather was fine or cloudy and the stream water was trans-
parent during the whole period of study.

Date and time of

Duration AT. W.T Light in- current at

Volume of cur-
rent passed

: of set o (o tensityl> the mouth
Collection (min.) G O (Lux) of net th;grz%h(g;)e
(m/sec)
May, 8, 18:15-25 (twilight) 10 14.2 13.1 — — —
” 22:10-20 (night) ” — 12.3 — .41 15.4
May, 9, 7:10-20 (daytime) ” 13.2 11.5 — .37 13.8
” 10:10-20 ( ” ) ” 20.9 12.9 — .41 15.4
/M ” 14: 0-10 ( ” ) ” 21.2 16.2 — .41 15.4
o ” 18: 0-10 (twilight) ” —  14.7 — — —
n ” 18:15-25 (  » ) ” — 14,7 —_— .32 12.0
" 22:30-40 (night) ” — 12,4 — — —
May, 10, 2:30-40 ( » ) ” 10.8 10.8 - .33 12.4
May, 11, 9: 0-10 (daytime) ” — 13.6 — .52 16. 4
Aug. 20, 18:10-15 (twilight) 5 — — 3.6< 1.01 13.6
” 18:20-25 ( ” ) ” — J— 3.6 . .
Aug. 21, 16: 0~ 5 (daytime) ” — — — — —
” 16:10-15 ( ” ) ” — — —_— .95 12.8
” 16 :20-25 ( 7o) ” —  21.2 — - — —
< ” 20:25-30 (night) ” — — <0. 007 .92 11.0
W ” 20:35-40 ( 7~ ) ” — — <0.007 — —
| Aug. 22, 15:20-25 (daytime) " R — — .82 9.8
” 15:27-32 ( ” ) ” — — — . 86 10.3
” 22:15-20 (night) ” — — <0.007 .92 10. 4
Aug. 23, 10:15-20 (daytime) ” — — — .84 10.1
” 10: 22-27 ( ro) ” — — — — —
Aug. 20, 16:10-15 (daytime) 5 24.7 20.9 —_— 1.03 16.2
” 16 : 40-45 ( ” ) ” —_ — — — -
” 18:30-35 (twilight) ” — 20.8 3.0 .92 15.9
” 18:40-45 ( ” ) ” —_— — 2.3 _ -
Aug. 21, 14:45-50 (daytime) ” — — — .81 14.6
” 14:52-57 (  » ) ” — — — .81 14.6
” 15: 0-5 ( v ” — 21.4 — — —
” 20: 0- 5 (night) ” — 20.6 <0.007 .84 15.2
” 20:10-15 ( ) ” — — — _ .
m | Aug. 22, 15: 0- 5 (daytime) ” -  22.3 — —
X ” 15: 7-12 ( ” ) ” — — — .91 14.3
& ” 18:30-35 (twilight) ” — 21.6 3.6 —_—
” 18:40-45 ( ” ) ” — 21.4 3.0-2.3 — —
” 18 :50-55 ( 7o) ” — — 2.3 — —
” 19: 0- 5 (night) ” — — 0.1-0.07 — —
” 19:10-15 ( » ) ” —— — 0. 03-0. 02 — —_
” 19:20-25 ( » ) ” — 21.0 0. 01-0. 007 —_ —
” 19:35-40 (7 ) ” — — 0. 007 .92 14.5
” 20: 0-5 ( » ) ” — — <0.007 — —
” 22: 2-7( » ) ” 22.6  20.6 <0. 007 .92 14.5
Aug. 23, 10: 0- 5 (daytime) ” 25.8 20.4 —_ .89 14.1
” 10: 7-12 ( » ) ” — — — .89 14.1

1) Measured by the method of Nielsen & Haeger (1955).
2) Calculated from the following formula :

(

Cross section of current at)x(Velocity of current at the)x<duration of)
the mouth of net (m?2)

mouth of net (m/sec) set (sec)



Appendix 2.

The number of individuals and wet weight of organisms in each set of gear (Taki-sawa Brook, 1957).

«
4

(=) :

less than 1 mg

May, 8-11, ’57 (St. B)
May, 8 May, 8 May, 9 May, 9 May, 9 May, 9 May, 9
18 : 15-25 22 :10-20 7 . 10-20 10 : 10-20 14 : 0-10 18 : 0-10 18 : 1‘5—25
(twilight) (night) (daytime) | (daytime) | (daytime) | (twilight) (twilight)
N. N. W.(mg)l N. W.(mg)] N. W.(mg)| N. W.(mg)| N. W.(mg) N. W.(mg)] 1
Benthic organisms
Epeorus uenoi VEWAR A &K A7
Epeorus aesculus FAveIFxAray
Epeorus latifolium =NV ETEASRY 1 27 1 —
Epeorus curvatulus 2IFEVETERIFRY
Epeorus sp. 1 —
@ Ecdyonurus yoshidae R RaHFT A BY 1 1 1
8 Ecdyonurus kibunensis F 7 kB =K A ay
B Ecdyonurus tobiironis ruR=HFv ARy
S Ecdyonurus sp. 1 1
°E’ Ephemerella sp. nay
o Ephemerella sp. nax
S Ephemerella sp. 4 5 1 1 2 2 — 2 -
m  Caenis sp. AR R TR 1 1
Paraleptophlebia chocorata + 3 P EA mAymry 3 6
Baetis sp. o 77’7‘ g 2 14 20 1 —_— 1 2 2 1 4 4
Baetiella sp. 7EAaprevE 4 1 3 —
Ameletus sp. EAT7RAHAF TR 1 6 1 8
Ephemera japonica TRAVEVAF R 1 3 1 20
Stenopsyche griseipennis v " FHHV P ESF T
Dolophilodes sp. R=F7 VEr TG
Hydropsyche ulmeri YTV MEYT 1 19
8 Arctopsyche sp. Ya7Y¥Y I EX IR
8 Polycentropus sp. L7 YEX TR 1 —
& Psychomyia sp. IEYEr B
5 Rhyacophila sp. FHVIEY TR 1 3
o Ditto, pupa [, L]
& Orthotrichia sp. eXFETIE
Mystrophora sp. Y=<t IB 1 —
Goera japonica =vFayterz
Dinarthrodes japonica aAhZYYMESFT 3 1 2 3
Paragnetina tinctipennis * 427 5 hr H 957
Kamimuria sp. AU IR
8  Neoperla nipponensis Y= b7 R AAVE S| 1 1 9
8 Alloperla sp. IV AL IR 1 3
2 Nogiperla sp. ERAXHTSF TE 1 1
S Nemoura (Nemoura) sp.
& Nemoura (Protonemura) sp.
Nemoura (Amphinemura) sp.
Chironomidae 22 Y AF 4 3 — 2 — 5 — 4 1 4 — 7 —
Ditto, pupa [#, 4 1 2 — 2 — 4 1
8 Dixa sp. FHV2RY WG 1 —
S Simulium sp. T2 1 F 2 1 2 1 3 1 3 1 2 —
£ Eriocera sp.
A Antocha sp. g AAFTVER 1 —
Atherix sp. Y¥T7T TG 2 2 1 1
o Elmis spp. FesvE 1 1 — 1 — 1 1 — 1 —
bt Ditto, adult EIR B 3 2 1 1 1 1 1 1
s Psephenoides japonicus —<AFX Fr L 1 —
o Agabus conspicus, adult
-i‘o-" Graptodytes natriz, adult 1
O Coleoptera, larva 2 1 1 1
% 8 & Gomphus sp. Fre b VAR
] 99 Stratiomyidae
ﬂ S8 Collembola ¥ % H 1 1 —
oy Hydrachnid, or Water mite $RAK = 5 — 2 — 2 — 1 —
k] E = Dugesia gonocephala, or Planaria 7357+ Y v
SEEszfexsp A4 FIIX
- Total of Benthic organisms 16 54 86 8 2021 3|18 17|16 3|3 30
Terrestrial insects g
Ephemeroptera, subimago #4 =% H, HIgkH 1 2 fr
Ephemeroptera, imago HrevE, BHR 1 2
Trichoptera, adult FESYFE, BE
Chironomidae, adult 2R Y HEL BR 10 1 - 4 — 12 1 4 1 8 1
Other Diptera, adult
Other Terrestrial insects 1 2 1 3 1 5 7 3 2
Total of Terrestrial insects 1 o o] 1 — | 6 1]15 2|10 10|12 5



i-sawa Brook, 1957).

ay, 8-11, '57 (St. B)

Aug. 20-23, '57 (§

May, 9 May, 9 May, 9 May, 9 May, 10 May, 11 Aug. 20 Aug. 20 Aug. 21 Aug. 21 Aug. 21 ‘Aug. 21 Aug
14 : 0-10 18 : 0-10 18 : 1.5-—25 22 : 30-40 2:30-40 9:0-10 18 : 10~-15 18 : 20-25 16 : 0-5 16 : 10-15 16 : 20-25 | 20 :25-30 | 20 :4
daytime) | (twilight) | (twilight) (night) (night) (daytime) | (twilight) | (twilight) | (daytime) | (daytime) | (daytime) (night) (nig
. W.(mg)| N. W.(mg)| N. W.(img)) N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W.(mg) N. W.(mg)| N. W.(mg)] N. W.(mg)| N.
4 12 1 14 1
1 — 2 — 1 — 1 —
1 J—
1 —
2 6
3 6 1 —_ 1
1 5 1 1
1 3 1 —
2 2
1 10 1 3
1 2 2 — — 1 1 1 — 1 —_ 2 — 2 1 5 11
1 1
1 — 2 3 1 1 2 3
1 2 2 1 4 4 9 12 19 29 6 1 2 1 4 2 5 2 6 3 2 — 53 27
3 — 2 2 11 6 3 —_ 6 1 1 — 2 — 1 — 6 1
1 8 1 12
1 20 3 29 1 27
1 3 1 3 1
1 3
1 1
1 16
1 — 1 —_ 2 —_
2 3
2 3 1 — 3 4 3 3 1 — 4 1 2
1 — 1 1
1 1 1 1 1.
1 —_
1
4 1 4 — 7 2 — 2 — 4 — 9 1| 18 1 ) R— 4 — 2 — 6 — 5.,
2 — 4 1 2 — 2 — 3 — 1 — 17 1 4 — 8 2 3 —_ :
1 — 1 —
3 1 3 1 2 — 3 1 1 — 1 — 1 — 1 —
1 7
1 1
1 — 1 —_ 1 — 1 — 1 — 1 1
1 1 1 1 1 1 2 3 3 1 3 2 2 1
1 1 1 — 2 1
1 43 1 74 1 — 1 5
1 — 2 1 2 1 1 —_ 1 —_
2 — 2 — 1 — 1 — '
1 2
18 17 16 3 30 30 32 108 55 152 23 9 23 6 44 16 31 6 26 29 17 16 89
1 2 3 5
1 2 2 2
12 1 4 1 8 1 1 —_ 8 1 11 1 23 3 11 1 13 1 10 1 12
1 — 4 —_ 2 —_— 2 —
3 1 5 7 3 2 2 1 2 1 3 1 13 4 6 2 2 1 1
5 2 10 10 12 5 0 0 1 — 10 2 17 7 28 6 28 5 21 3 14 2 13




20-23, ’57 (St. A)

2. 21 Aug. 21 Aug. 22 Aug. 22 Aug. 22 Aug. 23 Aug. 23 Aug. 20 Aug. 20 Aug. 20 Aug. 20 Aug. 21 . 2
25-30 | 20 :35-40 15 : 20-25 15 27-32 22 : 15-20 10 : 15-20 10 : 22-27 16 : 10-15 16 : 40-45 18 : ?30—-35 18 : /%0—45 14 : 45-50 14 52-§
ght) (night) (daytime) | (daytime) (night) (daytime) | (daytime) | (daytime) | (daytime) | (twilight) | (twilight) | (daytime) (daytini
V.(mg) N. W.(mg) N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W.(mg)] N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W(ﬂ
1 —
1
2 8 1 —
1 — 2 -
6
— 1 — 1 — 1 —
2
11 1 1 3 4 1 — 1 — 1 — 1 -
3
‘27 44 17 8 7 10 6 36 13 10 4 10 2 2 — 1 — 5 3 10 4 1 2 5 b
1 4 —_ 5 1 2 — 4 — 3 — 3 —_ 5 — 6 2 17 2 7 1
2 1
27 1 22
1 ——
3 1 3
1 p—
1 _— 1 — 2 — 3 — 1 — 1 -
1 =
1 2 — 2 — 1 —_ 1 —
1 1 1
1 1 1 3
1 1 1 1
1 — 1 — ,
1 — 2 1 ,
— 5 — 4 — 7 - 2 — ) Q— 3 — 4 — 7 — 5 — pJ— 2 — 2 =
— 3 -— 7 1 1 — 3 — 3 —_ 1 — 6 1 5 — 11 1 5 —_ 3 -
1 — &
1 1 1 — 1 — 1 — 4 2 4 1 ;
1 !
2 1 1 — 1 1 2 1 3 1
1
— 2 1 2 —_ 3 2
1 — 1 — 1 — 1 —
1 —_—
83 64 45 24 10 30 8 51 28 19 4 26 3 18 - 24 3 32 8 53 12 11 3 24
1 1 1 1 1 1 3 6
1 1 1 — 1 —_ 1 — 2
1 1
2 11 1 10 1 12 1 3 — 3 —_— 2 — 17 1 9 — 20 2 11 1 8 1 11
2 —_ 3 —_ 1 —_ 1 16 3 _ 1 — 1 — 1 —
—_ 3 1 6 1 4 13 1 — 3 1 5 28 3 — 4 2 2 1 8 76 6 2 3
2 15 3 20 4 20 15 5 — 7 17 11 29 21 1 14 2 22 3 24 83 16 3 16




Aug. 20—23, ’57 (St. B)

Aug. 21 Aug. 21 Aug. 21 Aug. 21 Aug. 22 Aug. 22 Aug. 22 Aug. 22 Aug. 22 Aug. 22 Aug. 22 Aug. 22
) 14 52-57 15:0-5 20 : 0-5 20 ; 10-15 15:0-5 15 :7-12 18 : 30-35 18 : 40-45 18 : 50-55 19 : 0-5 19 : 10-15 19 : 20-25
) | (daytime) | (daytime) (night) (night) (daytime) | (daytime) | (twilight) | (twilight) | (twilight) (night) (night) (night)
g)) N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W.(mg)] N. W.(mg)| N. W.(mg){ N. W.(mg)| N. W.(mg)| N. W.(mg)| N. W.(mg) N
2 32 1 1 1 —
1 J—
1 6 2 32 2 9 1 2 1 — 1 — 1 7
1 J—
2 —_—
1 1
1 1 1 — 2 3 1 — 1 — 3 1 1 9 1 —
3 6 1
1 — 1 — 1 — 6 14 1 — 2 — 1 — 2 —_— 7 3 7
1 1 3 2 1
5 2 3 1 59 32 67 37 6 2 10 4 12 2 14 3 34 10 54 22 105 42 | 118
7 1 2 — 15 5 7 3 4 — 5 1 8 1 20 4 30 5 33 5 35
1 49 1 —_ 1
1 5 1 — 1 1 1 1 1 —_ 2 — 1 2
1 —_
1 _—
1 — 2 — 1 — 1 — 2 — 1 —
1 —
1 — 3 1 1 3 3 6 1 1 2 1 2 2 4 6
| 1 —
1 — 1 2 5 1 2 — 1 —_ 1 —_ 1 1
1 1
1 —_—
- 2 —_ 1 —_ 5 —_ 5 1 4 — 2 —_ 12 1 8 — 5 — 5 2 4 — 7 —
- 3 —_ 5 —_— 3 — 2 — 7 1 4 — 3 — 2 — 5 1 4 — 7 2
1 — 1 — 1 —
3 1 1 — 1 — 1 —_ 3 1 6 3 3 1
1 1 1 1
1 1 3 1 5 4 2 — 1 1 2 1 2 1 2 1 4 2 |
o |
1 84
1 —
1 — 3 2
- 2 — 2 — 1 — 1 —
1 2
1 _—
3 24 3 15 2 104 111 113 132 36 21 25 4 40 10 39 7 70 17 110 33 169 66 194 172
3 6 3 4 4 4 14 12 3 2 1 1 2 2
- 2 3 1 1 1 5
2 5 5 9 1 1 |
1 11 1 17 2 5 1 4 — 12 1 11 1 8 1 18 1 25 3 16 2 24 5 7 1
- 4 — 1 — 7 — 4 — 1 1 3 — 7 1
2 3 1 5 1 5 3 1 2 5 3 3 2 2 1 3 1 5 2 8 9 16 23 5 1
3 16 5 29 9 10 4 5 2 21 8 18 3 25 2 46 23 32 18 53 39 15 5

18 7




Aug. 22 Aug. 22 Aug. 22 Aug. 22 Aug. 23
19 : 20-25 19 : 35-40 20 : 0-5 22 :2-7 10 : 0-5
(night) (night) (night) (night) (daytime)
| N. W.(mg)] N. W.(mg)| N. W.(mg)] N. W.(mg)| N. W.(mg)
3 4 1 —_
1 7 1 —_ 1 2 1 1 1 —_
4 30 1 18
1 —_ 1 —_
1 2
7 3 9 4 7 6 2 6
1 — 1 —_
118 54 128 73 71 33 38 16 7 3
35 5 19 3 14 3 4 — 5 —
1 3 5 65 1 7
1 2 1 — 1 2
1 1
1 —_
4 6 9 8 1 — 1 2
1 1
3 3
4 3 3 1 1 —
1 U
1 1 1 — 1 —_ 1 —_
1 —_
7 — 6 1 2 — 3 — 5 —
7 2 4 1 8 1 1 —_— 9 1
1 — 1 — 1 —
3 1 1 -— 3 1
1 33
4 2 6 3 5 3 2 1
1 43
1 _—
1 84
2 1 2 —_
2 1
194 172 | 209 240 128 113 53 25 33 7
2 2 1 1
1 12 1 —
1 1 1 19 1 —
7 1 15 3 10 2 3 1 1 -—
1 _ 1 —
5 1 5 27 6 6 2 1 3 .1
15 5 21 49 19 9 6 14 6 1




Plate I

Views of the points of drift net set (Surber type sampler), at Taki-sawa Brook.
Arrows show the place of net set. Figure a.—St. A (upper portion), Figure b.—
St. B (lower portion). Distance from St. A to St. B is about 15m. (See also
Fig. 2) Photo. Aug. 23, 1957.
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Plate 11

Scene of collection of drift organisms at St. B. Figure a.—Upper view, Figure b.
—Lower view. The dimension of the drift net used in the present investigation
(shown in the photographs) is as follows: mouth part of net (metal frame) —
25x25cm?, length of the bagnet—50cm, made of 39 mesh/inch Miiller Gause.
Photo. May, 8, 1957.





