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Figure 2-9a. Typical infilled fractures at sampling site M2, Adit A-6. Several main
fractures, 2–10 cm apart, with fine anastomosing network of veinlets between them
(from Alexander and Mazurek, 1996).

Figure 2-9b. Bedding plane parallel shear zone in a N-E dipping bedding plane at
sampling site M2, Adit A-6. Note otherwise massive nature of the Bituminous Marl
Formation (from Alexander and Mazurek, 1996).
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Figure 2-16. Three-dimensional illustration of the Maqarin area, integrating major
stratigraphical units, important structures and the general hydrogeological character
of the area. The illustrated area is bounded by the Yarmouk River to the north, Wadi
Shallala to the east and Wadi Sijin to the west, and by latitude 236.200 to the south.
(Note: e.g. 250 a.s.l. = 250 metres above sea level).
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Figure 3-3. Enlarged map of the Maqarin / Yarmouk River Valley region showing locations of some of the place
names (boxed) mentioned in the text.
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Plate 4-1. Hyperalkaline groundwater discharge from intergranular porosity and
fractures in Quaternary colluvium and fluvial deposits on the bank of the Yarmouk
River (Maqarin “Western Springs” – Sampling Site M5), and associated travertine
deposits. The high pH water accumulates in pools in the surface of the zeolite-
carbonate cemented colluvium and has a yellow-green coloration due to high
chromate ion concentration.
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Plate 4-2. Alluvial gravels containing large water-worn boulders of basalt (dark
coloured), clay biomicrite limestone (cream coloured) and cherts (white) tightly
cemented by zeolites and travertine (calcite, aragonite + ettringite-thaumasite).
Maqarin Western Springs (Sampling Site M5 – camera lens cap shown for scale).
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Plate 4-3. Teflon colloid sampling funnel installation, inserted into an alcove
specifically cut into the tufa coating on the wall to intersect a major hyperalkaline
flow at site M1 in Adit A-6. The teflon funnel is sealed into place with silicon sealant
and coated with crushed and moulded tufa to prevent atmospheric contamination of
the groundwater.
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Plate 4-4. Sampling colloids under nitrogen overpressure at site M1, in Adit A-6.
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Plate 4-5. Recent exposure of Bituminous Marl Formation clay biomicrite at site M8;
a new road cutting about 100 m west of the Maqarin Station Railway Cutting. The
rock face displays extensive seepage of hyperalkaline groundwater from numerous
bedding-parallel fractures. The white tufa precipitates have developed in less than
two years, and are stained brown by organic matter transported in the hyperalkaline
water.
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Figure 5-3. Photographs showing sampled vein and wallrock [C357 (top) and C353
(bottom)].
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FIGURES

Figure 6-1. Regional topographic setting of the Maqarin Project area. Marked are key
regions and some place names referred to in the text (H = El Hamma; Mq = Maqla;
Mk = Mukheiba).
(© Bartholomew 1995. Reproduced with kind permission).
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Figure 9-1. Thermogravimetric measurement of an unaltered Bituminous Marl sample.
(See text for further explanation).
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Figure 9-2. Thermogravimetric measurement of an altered Bituminous Marl sample.
(See text for further explanation)
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Figure 10-2. Typical view of Adit A-6 at the M1 hyperalkaline groundwater inflow
point. The secondary deposits are an intimate mixture of portlandite and carbonate.
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Figure 10-3. M1 sampling site. Extensive secondary deposits, up to 30 cm thick,
completely coat the walls of the Adit and had to be removed to fit the funnel to the
rock.
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