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Yeryuvariin litosferik levha mozayiginin kinematiginde levhalart  olusturan
1s1sal ust iletim tabakasinin yizme duraysizigmm en Onemli etken oldugu bugiin
genellikle kabul edilen bir gorustiur. Okyanusal litosfer okyanus ortasi sirtlarinda
geMsir ve bu sirtlardan uzaklasirken 80 milyar yillik oluncaya kadar stirekli sogur.
Isisal litosferin tabanini belirleyen peridotit solidus'u (1330°C) bu soguma netice-
sine yayilma merkezlerinden uzaklastikca derinleserek litosferin altina lerzolit ek-
lenir. Bunun sonucu olarak litosferin kalinlig1 ve ortalama yogunlugu artar. Molnar
ve Atwater (1978) 50 milyon yildan daha gen¢ okyanusal litosferin genellikle pozi-
tif yuzmeye sahip oldugunu ve batmaya karsi direng gosterdigini belirtirler. Buna
karsin, 50 milyon yildan daha yash okyanusa” litosfer ise, negatif yliizme kazanir
ve normal olarak astenosfere batar.

Yeryuvarinin 1sisal tarihi gozoniine alindiginda Arkeen zamanindaki 1s1 Giretimi-
nin en fazla oldugu ve bunun giiniimiizdeki Uretimin 34 katin1 buldugu gorulir
(Lee, 1967). Buna esdeger yiiksek 1s1 kaybini bugiinkiinden daha uzun sirtlar, daha
hizli levha hareketferi veya her ikisi de karsilamig olmalidir. Bugilinkiinden 6 kez
daha hizli bir levha hareketini varsaydigimizda, negatif ylizmeye sahip okyanusa!
litosferin olusamayacagini gorurtiz. Halbuki Arkeen yesil tas kusaklarinin jeolojisi
bunlarin dalma-batma olaylar1 sonucunda gelistiklerini gostermektedir. Yukaridaki
nedenlerle Arkeen dalma-batma olay1 biitiiniiyle ylizme duraysizliginm sonucu ol-
mayip daha cok yeryuvar yuizeysel alaninin korunmasini saglayan bir gereksinme-
den kaynaklanmaktadir. Bu nedenfe Arkeen'de dalma-batma olay1 sadece dalmanin
sonucudur. Dolayisiyla Arkeen dalma zonlar1 dalmaya en az direng gosteren yerler-
de gelismis olmalidirlar. Bu ozellige sahip yerler ise, mantodaki kiigiik boyutta kon-
veksiyon hiicrelerinin asagi inen kanatlaridir. Arkeen levha tektonigi ozelligi nede-
niyle en azindan Ust mantodaki konvektif dolasimi ylzeyde yansitmis otanalidir.
Okyanusal litosferin negatif ylizmeyi kazanmasi i¢in gerekli olan levha hizinin ye-
terince yavaslamasindan hemen sonra batma olayr egemen olmus ve 1sisal ust ile-
tim tabakasini konvektif dolasimdan ayirmistir. Dolayisiyla Arkeen levha tektonigi
gunumiuzin levha tektonigine ¢ok az bir benzerlik gosterir.
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Manto kinematiginden levha kinematiginin ayrilmasi yeryuvarmm termal ve
tektonik tarihinde Arkeen-Proterozoyikk sinirinda bir yerde Onemli bir gecisin bu-
lundugunu gosterir. Bu gecisin varliginin saptanmasi tektonikte bazi sorunlara
onemli olcude 1sik tutmaktadir. Ne yazik ki jeolojik kayitta sadece dalma-batma
zonlarimn izlerinin kalmasi da bu gecisi direkt olarak belgelemeyi guclestirmekte-
dir.

it is today generally accepted that the kinematics of the terrestrial lithospheric
plate mosaic is largely dictated by the buoyant instability of the boundary conduc-
ti'on layer forming the plates. Oceariic lithosphere is created at the mi'd-ocean rid-
ges and it cools continuously as it moves away from them until it is about 80 m.
y.-old. The cooling of the oceanic lithosphere results in its thickening because the
peridotite solidus +(1330°C) defining the base of the thermal lithosphere subsides
away from the spreading centres thereby adding lherzolite to its base and atigmen-
ting its density. As Mobiar and Atwater (1978) showed oceanic lithosphere younger
than 50 m. y. generally has a positive buoyancy and therefore resists subduction.
Oceanic lithosphere older than 50 m. y. acquires a negative buoyancy andnormally
sinks in to the asthenosphere by subduction.

Considerations on the thermal history of the Earth show that during the
Archean the heat production of the earth was 3 to 4 times more than that of the
present (Lee 1967). This must have been compensated by an equi'valent high heat
loss which ,must have been accomplished either by a longer ridge length or faster
plate motion than those of today, or both. We here make the simple observation
that under the assumption of a plate motion rate SIK times faster tha'n that of
today, would be impossible to create negatively buoyant oceanic lithosphere. Yet
the geology of the Archean greenstone belts indicate that they were genarated by
subduction. Therefore the Archean subduction was not a result of buoyant instability,
but rather a kinematic 'necessity to conserve the surface area of the planet. Hence,
Archean subduction zones would have followed where there was leastdynamic
resistance to downgoing movement, such zones were zones were most likely the
downgoing limbs of the small-scale convection cells in the mantle. This indicates
that the Archean plate tectonics portrayed a faithful image of the convective cir-
culation of at least the upper mantle. As soon as the plate motion slowed down
sufficiently to allow the oceanic lithosphere to acquire negative buoyancy, the
slab-pull effect became dominant and esse'ntially detached the thermal boundary
conduction layer from the mantle circulation. The present plate kinematics bears
little resemblance to mantle kinematics.

The seraration of mantle kinematics and plate kinematics represents a signi-
fica'nt transition in the thermal and tectonic history of our planet, somewhere at
the Archean-Proterozoic boundary. This has a number of significant implications
for tectonics. Yet it would be impossible to detect it directly by field geological
methods, because only the record of subduction zones have been preserved in any
detail.
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