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Foraminifera as indicators of marine environments in the present and past

B 19984 2 H28H (1) (13 — 17H%)
B - BREBRERE SN

FH BERBREHEKFEREMEL Y 5 —
T890 BB TARIT1-21-24 ERE(099)285-7394

A= T4
&% | RREBRFHER RELAR

FREY CERBRER HPLL
EEHY  BREBARFHFEEN AHYX

W&
1. ALREEERELHEHOBRELE LTHEZ 00 ?
LR ¥ (BRRFEEL)
Why Does Foraminifera Act as Useful Proxies for Modern and Ancient Marine
Environments ?
Hirosi Krrazato (Faculty of Science, Shizuoka University)
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2. Larger Foraminifera - Microscopical Greenhouses Indicating Shallow-water
Tropical and Subtropical Environments in the Present and Past

Johann HoHENEGGER, (Universitaet Wien)

Larger Foraminifera with test sizes from 2mm up to 13cm are characteristic

organisms inhabiting shallow water subtropical and tropical environments today. They

prefer clear, nutrition depleted water as can be found in the surroundings of coral reefs.
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Two main factors acting as single gradients regulate the distributions of larger
foraminifers within coral reef complexes. All living larger Foraminifera house symbiotic
microalgae and are thus restricted to the photic zone (down to 150m), getting
independence from food resources outside the cell in various degrees. Differences in
water movement, mostly correlated with substrate type, and light availability are managed
in various ways. Test constructions in combination with attachment mechanisms of the
protoplasm combat strong water movement, while light penetration is handled by test
ultrastructure. Larger foraminifers inhabiting intertidal and extremely shallow subtidal
environments block high irradiation by thicker tests or porcelaneous structures, making
the walls impenetrable. In contrast, species living near the base of the photic zone
facilitate light penetration by thin transparent test walls facilitating light penetration and
by developing light-collecting mechanisms such as nodes and pillars. Water turbulence,
often extreme in coral reef environments, are handled in different ways, but are restricted
to a few paradigmatic test forms. Similar tests were developed in various phylogenetic
lines at different climatic climaxes during earth history starting from the Late Paleozoic
(325,000,000 years ago). This can be interpreted as analogous developments in handling
the main environmental gradients light penetration and water energy.

3. BKTPHRICHT2Z3ENA LR OS5 & HENEE)
ANHBAEX (BREBRKZHE )
Distribution and Daily Migration of Planktonic Foraminifera in the West Pacific
Akio Hatta (Faculty of Education, Kagoshima University)
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Z D & R Globorotalia tumida= Globorotalia menarudii <> Pulleniatina obliqgueroqulata’s
EOBFEWIRIZEL EE R, B # IR £ W Globigerinoides ruber, Globigerinoides
sacculifer, Globigerinoides oblicquus, Globigerinita glutinata, Globigerina rubescens’s & D453
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4. BIEHNRBOEEZOELC-FETAEILRISOT7 T —F—
BHAKR (REARKZFZHEE)
Reconstruction of Marine Environments in the Past--A Planktic Foraminiferal

Approach
Motoyoshi Opa (Faculty of Science, Kumamoto University)
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FRFFHICE Y KBRICHBEOBWEZMHE L, £z b & ICERRIIC L 5 EHE
¥ (transferfunction) &, BHE T TH% ) OFMZ BTV 5 (Cumag 1976). T D HEL,
RIKEF /77507 byl - HEICODERASN TS, LaLekds, KEHE
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REEEILR 7S v 7 AL BEHREEROMBR: L 2B LENH L. BELF
AV ISy TR R AW EENREDO - ODOEBN 2 ERNERINODOH 5. &
[, DEDOEOBIKE BRFHER TORKKMUREOHBEETRENHEITIIOVTIRNRS,

5. FAENRMRERROE L AN
AL (BRRFHEHFEE)
Cenozoic Environmental Changes of the Earth and Fossil Foraminifera
Ritsuo Nomura (Faculty of Education, Shimane University)
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Kagoshima under Cold Sea Water Told by Fossil Foraminifera
Kimihiko Ox1 (Faculty of Science, Kagoshima University)
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1. Why Does Foraminifera Act as Useful Proxies for Modern and Ancient Marine
Environments?
Hirosi Krrazato (Faculty of Science, Shizuoka University)

Foraminifera is the organism often used as indicators of present or past marine
environments.What feature of foraminifera is interrelated to the environment? Does
species distribution corresponds to specific environmental factors?’Are morphological
features correlated to special environmental conditions and are those available for the
reconstruction of the paleoenvironment ?

When we investigate such interrelationships between foraminifera and environment,
rearing experiment under controled conditions is a useful approach to such researches.

At our laboratory, to understand the significance of the morphology of foraminiferal
tests, we treated experiments in which environmental factors such as temperature,
salinity, dissolved oxygen, the quantity of feed, and light intensity are controled. They have
clarified that some characters of the foraminiferal tests show variations which are in
response to these environmental factors mentioned above.This is the main reason why
the Foraminifera can be used as indicators of the marine environment in the present or
past.

2. Larger Foraminifera - Microscopical Greenhouses Indicating

Shallow-water Tropical and Subtropical Environments in

the Present and Past

Johann HoHENEGGER (Universitaet Wien)

Larger Foraminifera with test sizes from 2mm up to 13cm are characteristic organisms
inhabiting shallow water subtropical and tropical environments today. They prefer clear,
nutrition depleted water as can be found in the surroundings of coral reefs. Two main
factors acting as single gradients regulate the distributions of larger foraminifers within
coral reef complexes. All living larger Foraminifera house symbiotic microalgae and are
thus restricted to the photic zone (down to 150m), getting independence from food
resources outside the cell in various degrees. Differences in water movement, mostly
correlated with substrate type, and light availability are managed in various ways. Test
constructions in combination with attachment mechanisms of the protoplasm combat
strong water movement, while light penetration is handled by test ultrastructure. Larger
foraminifers inhabiting intertidal and extremely shallow subtidal environments block high
irradiation by thicker tests or porcelaneous structures, making the walls impenetrable. In
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contrast, species living near the base of the photic zone facilitate light penetration by thin
transparent test walls facilitating light penetration and by developing light-collecting
mechanisms such as nodes and pillars. Water turbulence, often extreme in coral reef
environments, are handled in different ways, but are restricted to a few paradigmatic test
forms. Similar tests were developed in various phylogenetic lines at different climatic
climaxes during earth history starting from the Late Paleozoic (325,000,000 years ago)
This can be interpreted as analogous developments in handling the main environmental
gradients light penetration and water energy.

3. Distribution and Daily Migration of Planktonic Foraminifera in the

West Pacific

Akio Harra (Faculty of Education, Kagoshima University)

When we estimate a paleoenvironment from fossil Foraminifera, we must get hold of
the information of the habitat of the recent living Foraminifera. I investigated the
distribution of planktonic Foraminifera and, depth, temperature and salinity of the habitat
sea area. Foraminifera was gathered by vertical towing from the divided 4 horizon
between depth of 200m to Om. Consequently, the geographical distribution and daily
migration of respective species of planktonic Foraminifera in the west pacific were made
clear, and were compared with those of another sea area. There were a distinct difference
in the distribution of tropical species, Globorotalia tumida, Globorotalia menarudii,
Pulleniatina obliqueroqulata and so on, and the temperate zone species, Globigerinoides
ruber and Globigerinoides sacculifer, Globigerinoides oblicquus, Globigerinita glutinata,
Globigerina rubescens. Moreover, there were characteristic daily migration in the
planktonic Foraminifera as compared with another small animal. This is an important
factor of consideration about the movement of the carbon dioxide.

4. Reconstruction of Marine Environments in the Past--A Planktic
Foraminiferal Approach
Motoyoshi Opa (Faculty of Science, Kumamoto University)

Many attempts applying various methods to analyse deep sea sediments are hitherto
performed to reconstruct environmental conditions of the past. Variousinterpretations of
these data have been made. Transfer functions, derivatives of factor analytical methods as
introduced by IMmBrie and Kipp (1971) were based on correlations between planktic
foraminiferal assemblages and water temperature.

Paleotemperatures can now be estimated using the same multivariate function values
gained on today's assemblages to fossil planktic communities. This method is also proved
by calcareous nanno-planktons, Radiolaria, and diatoms. Because of the differences
between the larger marine areas like the Atlantic and the Pacific oceans, however, the
development of special standard functions for each marine area is necessary.
Furthermore, we have to take into consideration the variations planktic reproduction in
accordance with differing latitudes and seasons. The influence of seasonal variation of
planktic foraminiferal reproduction has to be studied in detail, especially regarding the
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relations between the flux of planktic foraminiferas and the marine environment.

At present, fundamental data on these relations using sediment traps are accumulated.
My talk for this symposium was mainly concerned with the present situation as stated
above and the reconstruction of marine paleoenvironments in the area of the Kuroshio
Current after the last glacial epoch.

5. Cenozoic Environmental Changes of the Earth and Fossil Foraminifera
Ritsuo Nomura (Faculty of Education, Shimane University)
The Cenozoic, called "the Era of Mammals", is extremely important for
understanding the development of present global environments. To clarify these
developmental mechanisms, analyses of foraminiferal communities inhabiting the sea,
together with the determination of stable oxygen and carbon isotopes deposited in their
test walls are important. Major oceanological events affecting changes of the global
environment are reflected in foraminiferal communities. These changes are :
(1) Extinction of some benthonic Foraminifera at the end of the Paleocene,
(2)  Gradual changes of both planktic and benthic communities during the middle to
the late Eocene,
(3) Radiation of planktic communities in the early Oligocene,
(4)  Gradual extinction and development of both benthic and planktic communities
toward the end of the early Miocene and beginningof the middle Miocene,
(5) Development of the present-living communities starting in the late Miocene.
These events demonstrate complex interactions amongst the oceans and continents,
where mountains and plateaus rose, and the atmosphere.Some of them are noted here :
the disappearance of Tethys Sea, the development of ice shields on the antarctic
continent, productivity changes of the sea water in deep and surface layers caused by the
global circulation, changes in thedistribution of continents, the rise of the Himalaya-Tibet
area, and variations in the content of green-house-effect gases, such as CO,, in the
atmosphere.

6 . Kagoshima under Cold Sea Water Told by Fossil Foraminifera
Kimihiko Oxa (Faculty of Science, Kagoshima University)

Late Pleistocene Shiroyama Formation is exposed in the cliff of Ryukyujinmatsu,
Yoshino-cho, Kagoshima City, and the lower mud bed of the formation yields large fossil
oyster (Ostrea gigas) forming oyster bank. Ostrea gigas is living in Saroma Lake and
Akkeshi Bay, Hokkaido.

This bed yields fossil pollen such as Pinus, Abies, Tsuga, Picea and Fagus which
indicate a cool or cold condition at that time. Furthermore, Ammonia tepida, an index
species of an inner and shallow bay, and Buccella frigida, an index species of cold water,
occupy more than 50 % of the benthic foraminiferal fauna in this bed. On the other hand,
abundant molluscan fossils of a warm shallow sea type are contained in the upper mud
bed. The Shiroyama Formation was stratigraphically deposited during the period ranging
from 0.3 to 0.1 Ma. From these facts it is concluded that the Shiroyama Formation is an
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inner-bay sediment deposited at the last stage of Mindel or Riss glacial age.

Sea level of the last stage of glacial age must be more than 50 m below Recent sea
level, but the formation is distributed in the hight about 50 m above sea level. From this
it may be inferred that the region was uplifted more than 100 m.
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