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Fig. 6. Plan of Ogof Ffynnon Ddu (after O'Reilly 1973) superimposed on the
structural map to show the relationship of passage density and
orientation to the folds.




Table 3 Analysis of the Dolomite Beds, Ogof Ffynnon Ddu |11

Approx Corrosion Total
Bed Depth (cm) Rate Organic CO, Ca0 MgO Fez03  Si0; A1,D3 K0 P,05 SO, Mn0, Analysis
mg/em? (%)
minute

17 20-30 3.5 588 39.80 32.78 18.26 1.32 0.61 0.09 0.024 0.067 0.021 0.654 99.51
18 30-40 16.3 3.46 39,53 53.28 0.66 0.05 0.36 0.05 0.033 0.003 0.051 0.032 98.26
19 20-25 4.2 6.49 3947 31.73 17.86 1.57 0.87 0.09 0.024 0.024 0.024 0.768 98.92
20 2530 4.7 895 37.84 29.63 18.59 1.18 1.99 0.09 0.033 0.024 0.062 0.661 99.07
21 25-35 4.6 4.78 38.99 32.25 17.31 1.59 211 047 0.100 0.029 0.031 0.533 98.19

The elucidation of the structure of the area as a wave train of minor anticlinal and synclinal structures
has very important implications if one superimposes a suitably scaled plan of Ogof Ffynnon Ddu onto figure 1 as
shown in figure 6. It can be clearly seen that the major series of upper passages coincide with anticlinal structures
whilst the synclinal troughs are devoid of any extensive cave development. Moving from west to east, the major
upper passages are Waterfall and Railton-Wild Series, Cwmdwr Series, Top Entrance (Clay) Series and the high
level passages off Ogof Ffynnon Ddu I11.

The alignment of the Mainstream Passage is modified in localised areas by major joints and tension gashes,
e.g. the lines of white calcite infill seen in Ogof Ffynnon Ddu | streamway, close to Maypole Inlet in Ogof Ffynnon
Ddu 11, and in the upper reaches of Ogof Ffynnon Ddu Il close to Smith's Armoury. These run principally along
a NE — SW direction some 20° to 30° north of the general strike of beds but parallel to the line of the Cribarth
Disturbance. This suggests that the Mainstream may be developed along a deep seated synclinal structure to the
south east of the cave yet to be proven. This could be similar to that already proven for the Old Series and first
parts of the New Series in Dan-yr-Ogof (Coase, 1977).

Itis worthy of note at this stage that the major trend of passages throughout Ogof Ffynnon Ddu follows
angles complementary to the longitudinal, transverse and shear faults of north — south trending anticlinal
structures (see also Weaver, 1973, and O'Reilly, 1973), which indicates a stronger structure control of cave develop-
ment than envisaged by Glennie (1950, p.8). i

In conclusion, whilst the present work has been largely confined to elucidating the stratigraphy and
structure as displayed on the surface, important conclusions with regard to the cave and its development are
emerging as is the importance of stratigraphic and structural controls.
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Appendix ‘A’ Geochemical Analysis

Samples of rock of 30gm weight were broken into small pieces then ground to pass a 250 micron seive. Bed samples
were often composed of equal portions of several samples taken at intervals through the total depth of bed.

Using a four plage balané:e, 0.5 gm gf the prepared ground sample was then placed in a clean tared platinum crucible
and the weight loss at 120 C, 550 C and 800 C after one hour at each temperature determined. This gave moisture (H20-), water
of composition mcludlng organic matter (H,0+) and carbon dioxide content respectively. Limestones rich in silica should be
ignited at 1050°C for one hour to ensure complete decomposition.

The resultant powder was then dissolved in 1:1 hydrochloric acid, insoluble silica filtered off and weighed and the
resultant solution used to determine Calcium (C,), Magnesium (Mg), soluble Silica (S10;), Iron (Fe), Aluminium (A;),
Manganese (Mn), Potassium (K), Phosphate (P,0s) and sulphate (SO3) and in certain cases Titanium (Ti), Sodium (Na) and
Arsenic (Asp0s). The cations were determined by atomic absorbtion, using a Pye Unicam SP90 Series 2 instrument. Calcium,
Magnesium, Aluminium and Silica (soluble) were determined using the nitrous oxide flame to overcome sulphate, and in the
case of the former two, aluminium interference, with 0.1% added Sodium chloride as an ionization buffer. The remainder of
elements were determined in an air/acetylene flame. In all cases, samples and standards were matched for total solids, major com-
ponents and acid content to minimise matrix effects.

Phosphate was determined colorimetrically using molybdo/vanadate reagent and sulphate gravimetrically on 100 mi
of the solution (0.2 gm) as barium sulphate using all the usual precautions.

The geochemical nemenclature utilized in our work for classification of limestones and dolomites is given below
(after Pettijohn, 1975, p.361).

Rock Type MgO Content (%)
High Calcium Limestone 0-1.1
Magnesium Limestone 1.1 =241
Dolomitic Limestone 21 —-10.8
Calcitic Dolomite 10.8—-195
Dolomite 196 -216

Appendix ‘B’ Corrosion Rate Determination

Small samples of the rock specimens used for determination were ground to a cross-sectional area of approximately 1
1 em*, accurately measured. The samples were then potted in polyester resin. ground off to expose the prepared surface, dried
and accurately weighed. The whole sample was then immersed in 1 molar hydrochloric acid for 10 minutes at 20°C, washed,
dried and reweighed. The resulting weight loss was recorded in mg!cm':’ [minute.

Appendix ‘C’ Petrographic Terminology

The terminology utilized in limestone petrology is diverse and has been discussed in detail by Hatch., et. al, (1971),
Pettijohn {1975) and Folk (1959).

For the purposes of our present and intended research programme, a nomenclature incorporating a dual classification,
using Folk’s method together with the Wentworth’s scale of grain sizes has been utilized. This involves the build-up of a nomen-
clature using up to four components in abbreviated form on the following lines:-

a) The dominant clastic component of the rock

b) The next most dominant clastic component (omitted if variable throughout the bed or beds being considered, and
specified separately following the classified name).

c) The nature of the matrix

d) Grain size based on modified abbreviation of the Wentworth scale.

Clastic Components:

These have been split into four categories as in Folk's classification as follows:-

a) Ooids, chemically or mechanically produced and having two or more concentric depositional surfaces.
Abbreviation:- Oo-

b) Intraclasts, penecontemporaneous broken and redeposited sediments including false ooids i.e. intraclasts with
micritic rims. Abbreviation:- Intra-.

c) Pellets, small (0.03 -0.15 mm) well rounded structureless clasts, often confused with small intraclasts but generally
thought to be of fecal origin. Abbreviation:- Pel.

d) Biotic, complete or fragmentary particles of any biotic material. Abbreviation:- Bio.

Matrix:
The matrix or cement between clastic components falls into two categories namely sparite, crystalline caicite not
less than 50 microns in size — abbreviated as ‘Spar’ and, micrite, microcrystalline to cryptocrystalline calcite less than 50 microns

in size abbreviated as ‘Mic'.

Grain Size — Wentworth scale:
This we have based on the average grain size as observed in the thin-sections prepared as follows:-

a) <0.004 mm Calcilutite, abbreviated to Lutite.
b) <0.06 mm Calcisiltite, abbreviated to Siltite.
¢) <20mm Calcarenite, abbreviated to Arenite.
dl <8.0mm Calcirudite, abbreviated to Rudite.

Use of Nomenclature in examples:

Many examples could be used to illustrate use of this nomenclature but here, we give but two. A study of the stratigraphic
sequence illustrated in figure 2, page 7, should readily assist in providing further examples.

1. A dominantly intraclastic rock having secondary biotic content set in a sparite matrix with clastic grain size averaging
0.9 mm would be described as an INTRABIOSPARARENITE. )

2. An oolitic rock with biotic, pellagic and intraclastic secondary clasts at various stages in the bedding, the clasts setin .
sparite matrix and having an average size of 1.3 mm would be classed as an OOSPARARENITE with variable secondary clasts including
ooids, pellets and intraclasts (stating the zones in which these are found).
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