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Observation of Behavior and Mode of Life of Benthic
Forminifers in Laboratory

Hiroshi KITAZATO*

In order to understand how benthic foraminifers live within and on the bottom
sediments, behavior and mode of life of benthic foraminifers were observed in the
laboratory. A specially designed culturing vessel and a system for observation
have been newly developed for this study (Figs. 1,2).

Four modes of life of the benthic foraminifers are distinguished(Fig. 7).

A) Foraminifers living on the root of sea weeds or on the rocky bottom, to which
they attach themselves by pseudopodia.

B) Foraminifers living always on the sediment water interface, attaching to hard
substrates scattered on the sandy or muddy bottom (Fig. 8).

C) Foraminifers living in the muddy bottom, near the sediment water interface,
attaching themselves to a hard particle (Fig. 9).

D) Foraminifers living in the sandy or muddy bottom, moving freely in the
sediments (Fig. 10).

A preliminary experiment shows that several foraminifers grouped as A have
phototaxis. On the other hand, foraminifers of group D tend to avoid the light
(Fig. 11). Benthic foraminifers move slowly within and on the sediments. The

speed of their movement ranges from 0.014 to 0.5 mm/minute (Table 2).
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Fig. 1. Sket~h of a culturing vessel.
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Fig. 2. Sketch shows the system for observation
of living foraminifers. 1. culturing vessel, 2.
laboratory lift, 3. binocular microscope, 4.video

camera, 5. video camera adaptor, 6. video tape
deck, 7. monitor television.
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Fig. 3. Map showing the sampling locality

of living foraminifers in Lake Hamana-ko.

A black spot shows the sampling site. 138°21'E 138°22'E

Fig. 4. Map showing the sampling locality of living
foraminifers at the Okuzure coast. A cross indicates
the sampling site. The topographic map “Shizuoka”
(1:50000) published by the Geographical Survey
Institute of Japan was used.

* 1) 4 v MiE, OckELMANN (1964) 0 meiobenthos £ 4 detritus-sledge net # BFoMNEAA DI B ICHF 58NS L)
DA, MBBEBEASEBELALDTH S, &y P RKIZEIO25m, H28md AT L ADbLIZXX13D T T
b iy FEBIRIZED OG0T, Fh7 713470X300 X 95mm) K = S 1ZHA LY = — VEUKEE TES
TWw3,



64 L8 &

Y

OTSUCHI

oy

AKAHAMA

OTSUCHI

BAY

Fig. 5. Map showing the sampling localities of living foraminifers in

Otsuchi Bay. A solid circle shows the sampling site.
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Table 1.

List of the species name of benthic foraminifera, sampling localities, water
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depth, substrate, and sampling method.

Species Name Locality Depth Substrate Instrument
Ammonia beccarii (Linne) 1 2m mud SCUBA dive
A. japonica (Hada) 1 2m mud SCUBA dive
Astrononion hamadaense Asano 3(st. 54) 62m shell sand Net
A. umbilicatulum Uchio 3(st. 54) 62m shell sand Net
Anomalina spp. 3(St. 54) 62m shell sand Net
Bolivina cf. robusta Brady 3(St. 54) 62m shell sand Net
Buccella frigida (Cushman) 3(St. 54) 62m shell sand Net
Bulimina marginata d4'Orbigny 3(St. 54) 62m shell sand Net
Bulimineila elegantissima d'Orbigny 3(st. 4) 38m mud Net
Cancris auriculus (Fichtel and Moll) 3(St. 54) 62m shell sand Net
Cibicides lobatulus (Walker and Jacob) 3(st. 54). 62m shell sand Net

2 low tide sea weed hand sample
Elphidium advenum (Cushman) 3(st. 54) 62m shell sand Net
E. crispum (Linne) 2 low tide sea weed hand sample
E. subarcticum Cushman 3(St. 4) 38m mud Net
E. subgranulosum Asano 3(st. 4) 38m mud Net

1 2m mud SCUBA dive
Fissurina sp. 3(St. 54) 62m shell sand Net
Glabratella subopercularis (Asano) 2 low tide sea weed hand sample
Hanzawaia nipponica Asano 3(st. 54) 62m shell sand Net
Nonion japonicum Asano 3(st. 54) 62m shell sand Net
Nonionella stella Cushman and Moyer 3(st. 54) 62m shell sand Net
Pararotalia nipponica (Asano) 2 low tide sea weed hand sample
Patellina corrugata Williamson 2 low tide sea weed hand sample
Pseudononion japonicum Asano 3(st. 54) 62m shell sand Net
Pseudoparella naraensis Kuwano 3(st. 54) 62m shell sand Net
Quinqueloculina cf. curta Cushman 2 low tide sea weed hand sample
Q. cf. lamarckiana d4'Orbigny 3(St. 54) 62m shell sand Net
Rectobolivina raphana (Parker and Jones) 3(st. 54) 62m shell sand Net
Reophax dentaliniformis Brady 3(st. 8) 15m mud Net
Rosalina sp. 2 low tide sea weed hand sample
Textularia conica d'Orbigny 3(st. 54) 62m shell sand Net
T. earlandi Parker 3(st. 8) 15m mud Net
Triloculina tricarinata d4'Orbigny 3(st. 54) 62m shell sand Net
Trochammina hadai Uchio 1 2m mud SCUBA dive
T. cf. japonica Ishiwada 1 2m mud SCUBA dive
T. pacifica Cushman 3(st. 4) 38m mud Net
Uvigerina sp. 3(St. 54) 62m shell sand Net
Uvigerinella glabra (Millett) 3(st. 4) 38m mud Net
1. Hamana Lake, Hamamatsu City, Shizuoka Prefecture. (November 20, 1980)
2. Okuzure Coast, Yaizu City, Shizuoka Prefecture. (January 9, 1981)
3. Otsuchi Bay, Otsuchi Town, Iwate Prefecture. (October 6, 1980)
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Fig. 6. Schematic model near the sediment water
interface. A; muddy bottom, Bj; sandy bottom,
D; detritus, M; inorganic sediment particles.
Narrow tubes in figure A show the nest of both
annelid and crustacea.
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Cibicides spp., Elphidium crispum

(LINNE), Glabratella spp., Pararotalia nip-
ponica (ASANO), Patellina spp., Quinquelo-
culina cf. curta CUSHMAN, Rosalina spp.78&
DHBEDRITH 5 VI GICBE TN E L CERET 58
¥{Tdhb. 1212L, Carpentaria sp., Rupertia sp.
DEDITKAICEE L THEET 2B IR 5.
B) WEKICH BB L THEMERL O b
ICHTHE I AR,

Cancris auriculus (FICHTEL and MOLL),
Cibicides spp., Elphidium advenum (CUSHMAN ),

Hanzawaia nipponica ASANO, Heterolepa

spp., Trochammina pacifica CUSHMAN, Quin-

AOC.Lb.icides Spp.
OFElphidium crispum

Glabratella spp.
Miliolinella spp.
Pararotalia nipponica
Patellina spp.
Quinqueloculina cf. curta
Rosalina spp.

B Cancris auriculus
Cibicides spp.
Elphidium advenum
Hanzawaia nipponica
Quinqueloculina cf. lamarckiana
Trochammina pacifica

C Trochammina hadai

T. cf. japonica
Elphidium subarcticum
E. subgranulosum

DOAmmonia Spp.
@Astrononion spp.
Anomalina spp.
@®Bolivina spp.
Bulimina marginata
Buccella spp.
@®Buliminella elegantissima
Cassidulina spp.
@Fissurina spp.
Nonion spp.
Nonionella spp.
Pseudononion spp.
Pseudoparella spp.
Rectobolivina raphana
Reophax spp.
Textularia spp.
Triloculina tricarinata
Uvigerina spp.
@Uvigerinella glabra

Fig. 7. Four types (A, B, C, and D) of mode of life of benthic foraminifers. Species with an

open circle indicated phototaxis, and those with a solid circle avoided the light.
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Fig. 8. Sketch shows that Trochammina pacifica CUSHMAN attaches itself to the glass
surface of the culturing vessel. Legend for Figs. 8-10 and 12, 13.
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Fig. 9. Sketch of Elphidium subarcticum CUSHMAN.

Elphidium subarcticum is living in the sediment
near the surface, attaching itself to the biotite

grain.
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Fig. 10. Bolivina cf. robusta BRADY moves
freely in the sediments.
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Figure shows the process, through which Fissurina

avoids the light. A black arrow shows the direction of the light.
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Fig. 12. Buliminella elegantissima (D" ORBIGNY) and Triloculina iricarinata
D’ ORBIGNY in the sediments. Buliminella moves with speeds of 0.2-0.5
mm/min., and Triloculina moves with speeds of 0.1 mm/min.
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Table 2. List showing the moving speeds of several species within and

on the sediments.

Species Velocity, mm/min. Media
Bolivina cf. robusta 0.1 sandy silt
0.2 sandy silt
Buliminella elegantissima 0.2-0.5 silt
Cibicides lobatulus 0.04 glass surface
Fissurina sp. 0.3-0.4 shell sand
Pseudoparella naraensis 0.2 sandy silt
Pseudorotalia gaimardii 0.5 sandy silt
Quinqueloculina sp. 0.1 glass surface
Triloculina sp. 0.1 sandy silt
Trochammina hadai 0.014 silt
Uvigerinella glabra 0.05 silt

e 2mm

Fig. 13. Resting pause of Buliminella elegantissima
(D’ ORBIGNY). It adheres for rest to the wall of
a small cavity in the sediments.
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