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This study was tried for a mathematical approaches related to daily fluctuations in the
stomach fullness of Agrammus agrammus. The specimen was collected by angling and gill
net from September 1984 to August 1985 off Shinsudo, Samchonpo.

Fullness of the stomachs was increased in the early morning and the late afternoon,
decreased in the late morning, at noon, and during the night. That is, feeding activity of
the fish was more intense at sunrise and sunset. Daily feeding activity of the fish in a
day was divided into the time period of gastric evacuation and both feeding and gastric
evacuation. Stomach fullness with the lapse of time in the time period of gastric evacuation
was geometrically decreased. Stomach fullness in the time period of both feeding and
gastric evacuation was affected by gastric evacuation rates, feeding rates, and maximum
fullness of the stomach. These parameters were able to estimate from the method
estimating the regression coefficient in the relationship between the time(t) and the
stomach fullness(F), or between stomach fullnesses at the time t and t+At. The rates
of feeding and gastric evacuation were the highest in spring and the lowest in winter.

The relationships between time(t) and stomach fullness(F,) in the time period of gastric
evacuation and both feeding and gastric evacuation induced from hypotheses were
respectively as follows.
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Sampling periods, number of samples, total length, and stomach fullness of Agrammus agrammus

collected at Shinsudo, Samchonpo from September 1984 to August 1985

Sampling period

Number of samples

Total length(cm) Stomach fullness

Sept. 9 ~ Sept. 27, 1984 38
Oct. 4~ Oct. 29, 1984 64
Nov. 11 ~ Nov. 28, 1984 45
Dec. 5~ Dec. 27, 1984 35
Jan. 13 ~ Jan. 27, 1985 28
Feb. 10 ~ Feb. 25, 1985 68
Mar. 10 ~ Mar. 28, 1985 42
Apr. 16 ~ Apr. 17, 1985 33
May 16 ~ May 25, 1985 55
June 18 ~ June 26, 1985 71
July 13~ July 28, 1985 50
Aug. 18 ~ Aug. 27, 1985 58

110~ 218 0.15 ~ 3.00
102 ~ 211 042 ~ 432
11.7 ~ 212 013~ 311
11.2 ~ 213 0.14 ~ 3.77
10.7 ~ 19.9 0.80 ~ 4.68
11.0 ~ 204 1.30 ~ 4.83
114 ~ 211 118 ~ 4.71

9.5~ 218 1.56 ~ 4.35
100 ~ 21.1 0.18 ~ 4.46
135 ~ 187 0.55 ~ 3.86
105 ~ 218 0.89 ~ 3.09
116 ~ 21.0 0.63 ~ 3.37
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Fig. 2. Fullness of A. agrammus stomachs in relation to different time of day.
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Table 2. Number of individuals, mean fullness of the stomachs by season and time of the day of A. agrammus
collected at Shinsudo, Samchonpo from September 1984 to August 1985

Tir?e Autumn(Sept.~Nov.) Winter(Dec.~Feb.) Spring(Mar.~May) Summer(June~Aug.)

d?iy Number  MFS* Number  MFS Number  MFS Number  MFS
0~ 1 1 0.71 0 - 0 - 2 1.25
1~ 2 0 - 0 - 0 - 3 0.96
2~ 3 0 - 0 - 0 - 4 0.93
3~ 4 3 0.24 0 - 5 0.39 3 1.65
4~ 5 8 1.57 9 1.62 5 2.75 12 2.17
5~ 6 22 2.02 7 342 15 3.34 9 223
6~ 7 7 224 12 333 14 3.36 11 2.19
7~ 8 4 1.65 10 3.35 8 2.85 9 1.87
8~ 9 19 1.30 23 3.28 6 2.55 9 154
9~10 3 115 10 221 4 2.13 11 1.65
10~11 3 0.87 4 2.13 6 1.75 6 1.88
11~12 4 0.87 4 1.80 3 1.62 14 1.93
12~13 12 0.89 11 151 2 1.00 6 1.72
13~14 5 1.35 1 1.35 2 1.50 6 1.67
14~15 8 1.85 9 1.84 8 2.60 11 153
15~16 5 2.28 12 2.88 4 2.75 12 1.87
16~17 14 242 10 2.57 13 292 12 2.07
17~18 4 245 3 245 18 259 8 234
18~19 1 2.15 0 - 4 2.83 7 244
19~20 1 1.83 0 - 3 2.12 3 1.62
20~21 0 - 0 - 0 - 7 1.79
21~22 3 137 0 - 0 - 0 -
22~23 7 0.85 3 1.12 4 1.30 9 1.13
23~24 2 0.60 0 - 0 - 0 -

*1 Mean fullness of the stomach

Table 3. Estimated parameters based on stomach fullness of A. agrammus. p=feeding rates per hour, r=gastric
evacuation rates per hour, Foo=maximum - fullness of the stomach, F.=capacity fullness of the

stomach
Time period of Time period .
Season Period feeding and of gastric (h1P‘ N (hr) Fwo Fx
gastric evacuation evacuation
Autumn 1st 03:30~06:30 06:30~12:30 0.795 0.205 2.332 2933
2nd 12:30~17:30 17:30~03:30 0170 0.168 2847 5661
Winter st 04:30~07:30 07:30~13:30
& 0.767 0120 3420 3955
2nd 13:30~15:30 13:30~04:30
Spring 1st 03:30~—06:30 06:30~12:30 1.354 0.164 3428 3.843
2nd 12:30~18:30 18:30~03:30 0388 0230 2887 4598
Summer 1st 02:30~05:30 05:30~08:30 0622 0106 2420 2832
2nd 08:30~11:30 11:30~14:30 0235 0078 2175 2897
3rd 14:30~18:30 18:30~02:30 0.136 0.161 2.837 6.196
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Fig. 7. Comparision of observed fullness of the stomachs with calculated values of A. agrammus.
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£ %81, e 35 + FHA EMEEEGS,
e EHBEE Y BHEZTH #HED BRE

3 "Rz, Afe 3F f AT} FHA
BRI BHE 5 A3l o|2FH HE
B JBaxRT gHERaA, dde F b A5
=vx BRIEEENE 27 #HEE T RE P
o #EY BAXY BHBREN &5 B
EERA R R B EWEEES £& Kdoh
gRAE BF h BRHMEENZ KED %59
Baxs MR 1 A9 ErMRMEANZ 3
gata] sHFo] BUBRMMBIAZ FRMIEES kot
o}, ol auA, BhEel BAESRIEER BWiEE
HefEe £ 259 BRM BRMBEES A2
gy 2 AR oauAe Freesa #ED
BREES BRiE7 BEEE 7 F KBE
o} WA, A FEAA BEERY FHHRS F
me BRI Jendch ey, AL
t BRREsn s e s #Ednd BHE
BH A B3td, 3% AA 9 BEHZYEEH ziEid
2 #EEstd o Fig 794 2 FEEYG ALl
BRI W HRE M 2R & AL
gtebo el e ERRREIE #EstA Z3tg] o
ol Aoz Azdr

SHERS #Este A & P o HE
o FEst= Vol w2l FHelRe] #HEMe I3
o] £RE Jelioy, o|g) ol & o= JEkew
HEY GFHHRS FHSI=V ot sF K
Elasgl BREEY ERMEE 9o 2olE e
Welch ey, FHEGIE o] F HRERIY ttest
2N ERFES BET BR A= FHANE F
Tk 005904 HED EREE JERIA oud
a3, o] 5 mikfEd BEM Mol 2EAEE
BT SEHoMoEN FHPZ BT HR,
ou FfANMNE HEAKE 005904 HE [ A
B £2RE JehiA Fdoh wEpAM, oj= ik
oz #FEH FHHXRS HHCAR 7Y B
ArRFRIE S BRI BRME #Hestede A
B ERV gl ¢ £ UG

BIE BREHC REsMte T HEM 0
< 3 BB % (Eggers, 1977; Clarke, 1978; Elliott
and Persson, 1978)9} & WRAE H#cs] 2 &,
T 71X Hol 2t AT BALE BEHR
EREA FHHT Aol X HrdMEs BREEL
< ¥3 EEHFAME BB EREIA
A BAT FHdiol BF BEAA Bl
A3 BESE K Wi GFEHE M A=
o FEaol B¢ BES A2 ¥ F K BR
oA EfEERIE BRES Al MEE(EE =
JEE) Ol Hfgttal stdedl sl EEFECA
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v, Agrammus agrammus® RBBEAEDC BT BOEEN &I

= e WERE A glel BNEME Y —
F3 8BS HE JoeE FESAT

fmimo] Fa JES BENEY EES BHEBRIE
2 fHEstdel Aoy, e R BimiEES
AEEEN Ests 2o #Blolth(Keast and
Welsh, 1968; Doble and Eggers, 1978; Godin,
1980). ol [l #RéEE A= ARk
arld o BREY ERol th2x, gkt
U Rl—ERERS RETS HET 7t 3, BR
Ay EREMLY BBEMNS BRIV R
WE Aoz X AAEE B & & AU o4
Ha, BWEEE BREYe] ERES BEC v
EALE golmz gAY 2Vd BE B2
2 A o} HEABLE BESI/F HEHAC

9, BRI BaEel %A rEd A
Jbe I Y BALdRES Bl g A=
worE o g EARGo 2 AL hiFE
# fE(mesopelagic fish) X 3 B¥EEY S BRs
o Faste ABES S BMREE Heso —&
& Aoz FEstdr & Tt gl 3 got,
& AL FHY =dve} Zo| FWhER! 37
Zd EHEA 3 o HEREEIAT do
Ve MBS A (visual feeder) 8l A9 315U
BHRMEY —ET BS BAIYY) Roe B
7 WA EE %ol HEy s Hrb AAEE HA
Heai 3k Ee 28 Aoz AZ4sHH o
gt olel Mol ddMe 3F o BARRE
Fagol 33 dAY A= sy s §
ZofErEd] HAIE Aog HE Aol vl MMl
BktE A

ol¢} o] falAel BHEY EEY BARMLE
JeEdlE g e ZE Al o B8
& 3, I mEe Badikd e 2 Jlez
Aztgch, wakA, & FAEANAN B BREES
BBt =de EAMAN RE(lter feeder) S
AL FHastR @m, 5o el AT
BAEHS o HERAK AESIAE #aY
Roz PlE= At

& AEE v (Agrammus agrammus)®| B
MRS AR be] # BEM EIS RET R
olth AL =T FHE B 1984 9A
HE 19854 8AAIolo) wAlel ZEFPOE KRE
H Hojdh

B2 b BREEE ol odT & Fikd
£% SN wistA L, 5 FHid EFF
2 wE e B &, =dve BRIEBS
HEL P HAFHol At

& @9 3% b HEEAEEHS BHHET Do
e ERE Bad gt Rk dolve
BEns B0 5 Ao B BEEAA R
fe ol WE BREET BB MBS E B
St T, BAET Bl mkpel dohvte B
ol A EERIC] o] ME BREET BARRHE
E BHERERT BAE, B RAMEE o 28
< oot

BHEHRS BHEH FREfEl A BRI 2} tRpEL ol
Aol BWEE F KM, B RS t+AtHE A 9
BHIEE Foa B9 EHEBGRRCZRE EHREK
£ #Esle HEoEAN RT £ AU BaREF
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E4T AL Wik

A 9 REBREE MY BERSEFH #
%Y BHD RN BAY BHidicl HER
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