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Abstract

Blueschist-facies rocks with jadeite~K-feldspar-lawsonite paragenesis occur as exotic blocks in Miocene
debris flows in the blueschist belt of northwest Turkey, The jadeite—K-feldspar rocks have a very fine grain
size and although recrystallized locally retain a relict porphyritic volcanic texture. The former nepheling
microphenocrysts, recognized from their characteristic shapes, are pseudomorphed by jadeite and K-feldspar,
while the relict magmatic aegirine has rims of jadeite. The matrix of the rock consists of very fine-grained
aggregates of jadeite, K-feldspar and lawsomite. In some blocks, jadeite makes up =60% of the mode. Jadeite,
K-feldspar and lawsonite in the blocks are essentially pure end-member in composition. P—T estimates for
thiese rocks are 8 4 2 kbar and 300 + 50°C. The preserved voleanic texture, relict segirine and the bulk rock
composition indicate that these rocks represemt metamorphosed phonolites. The paragenesis in these rocks

shows that jadeite-K-feldspar is a stable mineral pair in blueschist-facies P—T conditions.
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Introduction

Tue paragenesis jadeite + K-feldspar is not recorded
from blueschist-facies rocks. In the eclogite-facies it is
reported from metamorphosed acidic magmatic rocks
from the Western Alps (Lefevre and Michard, 1965;
Saliot, 1979; Compagnoni and Maffea, 1973; Biino
and Compagnoni, 1992) and from New Caledonia
{Black er af., 1988), Compagnoni and Maffeo (1973)
and Biino and Compagnoni (1992) regard K-feldspar
in eclogite-facies metagranites as a metastable relic
from the ignecus parent and inherently unstable in the
eclogite facies. Here, 1 describe jadeite-K-feldspar
rocks from blueschist-facies metaphonolites from
northwest Turkey. In some of these rocks, jadeite
comprises =60 modal per cent, justifying the title
jadettite. Like jadeitites from Burma (Lacroix, 1930)
and Guaternala (Harlow, 15994), the jadeite—-K-feldspar
rocks from northwest Turkey are commercially
utilized and exported as jades. However, unlike these
classical jadeitites, which oceur as blocks in
serpentinite and have a largely metasomatic origin,
jadeite-K-feldspar rocks from northwest Turkey are
found as blocks in the Miocene debris flows and
represent metamorphosed phonolites.

The jadeite—K-feldspar rocks occur in the western
part of the Tavganh Zone of nonhwest Turkey. The

Tavganh Zone is a 5060 km wide and 300 km long
tectonic belt of blueschist, volcano-sedimentary
complex and ophiolite (Okay, 1984). Blueschists
represent 3 coheren! continental margin to platform
sequence of metapelites, metapsammites, marbles,
metabasites and metacherts, The depositional age of
the protoliths (o the blueschists is probably Paleozoic
to Mesoxroic, while the age of metamorphism, based
on ArfAr laser probe dating, is Late Cretaceous
(Okay and Kelley, 1994; Harris er af., 1994), The
blueschists are tectonically overlain by & Cretaceous
volcano-sedimentary complex and large peridotite
slabs. The volcanp-sedimentary complex consists of
mafie voleanic and volcanoclastic rocks, radiolarian
cheris, pelagic shales and serpentinites, and repre-
sents a Cretaceous oceanic accretionary complex.
Blueschists, the accretionary complex and penidotite
are unconformably overlain by Miocene termigenous
sedimentary and volcanic rocks,

Geological setting

Jadeite-K-feldspar rocks occur in the Bektaglar
region, west of the town of Harmancik and 60 km
south of Bursa (Fig. 1). The area shows the typical
tectonostratigraphy of the Tavsanlt Zone with
coherent blueschists at the base, tectonically overlain
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Fic, 1, Geologreal map of the Bektaglar region, northwest Turkey, Locations of the analysed samples are shown. The
inzel shows the regional setting of the area studied.
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FiG. 2. Geological cross-section of the Bektaslar region. For location of the cross-section see Fig. 1. The thickness of
the Miocene debris flow is greatly exaggerated for clarity.

by the volcano-sedimentary complex and peridotite
slabs (Figs. 1, 2). Miocene terrigeneous deposits lie
unconformably over the older units. Blueschists in
the region are made up of white massive marbles
overlain by metabasites with some metashales
(Fig. 1). The volcano-sedimentary complex consists
predominantly of mafic volcanic and volcaniclastic
rocks (>70%) with minor radiolarian chert, pelagic
shale and serpentinite. It is cut by large number of
shear zones and forms an imbricate thrust stack. The
peridotite lies with a sharp, low-angle fault contact
over both the blueschists and the accretionary
complex (Figs 1, 2). It is made up of harzburgite
with dunite bands and chromite lenses.

Jadeite—K-feldspar rocks are found as exotic
blocks in the Miocene sedimentary sequence. The
Miocene rocks in the region consist of mainly
lacustrine marl, sandstone and shale. They have
been dated palacontologically as Middle Miocene
(Kavusan, 1984). Below subhorizontally bedded,
undisturbed Miocene lacustrine marls, there is a ~6
m thick, poorly cemented, chaotic breccia horizon
well exposed along a road section (Fig. 3). The
breccia layer consists of very poorly sorted, matrix
supported blocks of blueschist, peridotite, marble and
jadeite-K-feldspar rock in a mudstone/sandstone
matrix. The size of the clasts ranges from 3 m
down to a few mm with jadeite—K-feldspar rocks
forming the largest blocks (Fig. 3). The very poor
sorting and chaotic mixing of the blocks, and lack of
internal layering, suggest that the breccias represent
debris flows. Jadeite—K-feldspar, blueschist, marble
and peridotite clasts, from the same or an overlying
debris flow, occur as loose or half-buried boulders in
the fields covering several hundred square meters on
either side of the Bagalan stream (Fig. 1). The
farmers have carried most of these blocks to the
margins of their fields and have used them to make
stone walls. All the exported jadeite—K-feldspar
rocks come from these stone walls or from the
boulders in the fields.

Two lines of evidence indicate that the debris flow,
and hence the jadeite—K-feldspar blocks, came from
west of the Sipahiler fault, a major north-trending
normal fault, which forms the contact between the
Miocene rocks and the blueschists (Figs 1, 2). First,
all the different block rock types, with the exception
of jadeite—K-feldspar rocks, can be identified in the
region west of the Sipahiler fault, whereas the
blueschists are not exposed to the east of the fault
(Figs 1 & 2). Second, the breccias are restricted to
within 3 km of the Sipahiler fault and are not
reported from the extensive Miocene deposits from
farther east. The debris flows may have been
triggered by Miocene earthquake activity along the
Sipahiler fault. Similar earthquake-generated debris
flows have been described from active faults (e.g.,
Keller, 1986). However, a careful search for in situ
jadeite-K-feldspar rocks to the west of the Sipahiler
fault was fruitless, suggesting that such rocks are
completely eroded.

Fic. 3. Field photograph of the Miocene debris flow. The
white blocks in the centre are the jadeite—K-feldspar
rocks. Note the hammer below centre for scale.





















