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Abstract

The future of the institutions and their pursuil ol excellence, is now subject Lo with its
intcllectual asscts, which have become meceasurable, as thesc asscts have become an
essential condition for the investment institution, and such assets have come to represent
the essential foundation for the survival and competitiveness of the organization in light
ol the inlormation age, in which the valuc of idcas may outweigh innovative, material
wealth value, so it has become imperative for the public institutions to develop the
intellectual her money, and learn how to turn it into a profit, and strengthen its
competitive position, not only for her this only perform possessed energies of intellectual
and crcative distinct from human rcsourccs capablc of stratcgic planning and the
development of skills Creativity.

This study aimed to rccognize the importance and the objectives of strategic planning
and the development of creative skills in the public sector institutions in Libya,
particularly in Tripoli, the study has been a problem in the [ollowing question :

What is the reality and the contributions of strategic planning skills and creativity in the
public institutions in Tripoli.?

To answer the problem of the study has been through several dimensions, have been
made clear in the body of the study, and the conclusion, the study has concluded a set of
rccommendations that have been drawn from the results of the study, which will be
activated by the Libyan institutions in the public sector.
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Factors affecting consumers' choosing of AI-TULATA MARKET in
the Islami district in Tripoli to buy agricultural food commodities

ABSTRACT:

In despite of the wide spread of retail shops and markets specialized and not
specialized in selling fresh agricultural food commodities in Tripoli city,
many consumers intend to buy from AI-TULATA MARKET in the Islami
district in Tripoli city, and they prefer it to other markets and shops, and they
choosc it to buy their nceds from agricultural food commaoditics . Consumers
choosing of AI-TULATA MARKET to buy agricultural food commoditics is
allected by some important economic [actors, they include and in order :
availability of several types of vegetables, fruits, and meats from which the
consumer can choose, food commodities in this market are fresh, consumer
has a possibility to buy all his needs from this market, prices in this market
arc better than prices in other markets and shops, availability of commoditics
during the day and all year round or during the season, consumer can buy
by weight, or box or piece , and availability of private transportation mean L0
the consumer. Consumers choosing of AI-TULATA MARKET to buy
agricultural food commodities also is affected by some other non-economic
factors include in order: consumer's knowledge of this market, kind
trcatment of scllers to customers, and availability of car parking in the
market .

Key words: AI-TULATA MARKET, agricultural food commeodities, consumer,
buying.
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In-vitro response of potato (Solanum tuberosum var.
Rio Grand) to various sucrose and agar concentrations.
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Effects of sucrosc and agar concentration on potato (Solanum tubcrosum L) var. Rio

Grand grown in vitro were investigated with three sucrose or agar levels (1, 2, and 3%
w/v), (0.5, 0.6, and 0.7% w/v) respectively by using single node explants. Signiflicant
differences affects were noticed among the plantlets cultivated in different sucrose levels.

Decreasing sucrose level less than the normal concentration (3%) of MS medium showed

gradual decrease in all parameters tested including shoot length, leaflets number, shoot
fresh mass, shoot dry mass, root number, root fresh mass, root dry mass; in contrast, root

length was increascd as sucrosc Ievel reduced in the medium.

Reducing agar concentration to 0.5% favored shoot and root fresh and dry weight; whilc,
shoot length and leaflets number were not affected by agar level in the medium.

Keywords: Potato, in vitro, sucrose, agar, single node.
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Introduction:

Potato is thc most important food crop in thc world in terms of its
production, which only cxceeded by thosc of ricc, wheat, and maize. The
estimated world production of potato in 2014 was as much as 320 million
ton (5). The average yield of potato 1s considerably low because of a series
of biotic and abiotic stresses. Of the biotic stresses, several viral and other
diseases are the main factors whereas regarding abiotic stresses such as
drought, salinity and hcat arc thc main constraints of high yicld (1). Plant
breeders around the world are trying to develop high yielding and stress
lolerant genotypes. For these purposes both conventional and non-
conventional approaches are applied. Of the non-conventional techniques, m
vitro or tissue culture approach is widely applied to 1mprove potato
production by means of micro-propagation in order to produce large number
of plants in a very short time, to speed up the production and supply of new
varictics into the market, and to maintain discasc frce stock of sced potatocs
for further multiplication.

Since the beginning of in vitro culture in 1902 when the Austrian botanist
Gottlieb Haberlandt attempted to grow isolated plant cells and tissues in
nutritive solutions, a large body of work has emerged describing the
optimization of different culture conditions to supply explants with all the
components required for successful in vitro plant tissue propagation. During
the past 80 ycars, more than 3000 scientific articles have described the use
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of over 2000 different culturc media in plant tissuc culturc (10). In vitro
tissue propagation, however; is still a stressful procedure for plants, which
can limit the successful establishment of plants upon transfer to ex vitro
conditions (2, 12). The main components of most plant tissue culture media
arc mincral salts and sugar as carbon sourcc and water (8). Sugar in culturc
medium has been considered the sole carbon source for the growth of cells,
buds, shoots, and even plantlets. Sugars enter the metabolic pathways and
transformation ol energy which are required for growth of cell (9). In plant
tissue culture, photosynthesis is insufficient, due to the growth taking place
n conditions unsuitable for photosynthesis or without photosynthesis (20).
Impact of different carbohydrates with other constituents of nutrient media
arc rcported in scveral studics (3, 25). The sugar concentration choscn is
very dependent on the type and age of growth material; very young embryos
require a relatively high sugar concentration. Generally, the growth and
development increases with increased sugar concentration, until an optimum
1s reached and then decreases at higher concentrations. Among the sugars,
sucrosc is uscd as a principal carbon sourcc for in vitro plant culturc
probably, becausc it is the most common carbohydrate in the phloem sap of
many plants (6). Sucrose also supports the maintenance ol osmotic potential
and the conservation of water n cells. However, high sucrose concentration
in the media restricts the photosynthetic efficiency of cultured plants by
reducing the levels of chlorophyll, key enzymes for photosynthesis and
epicuticular waxes promoting the formation of structurally and
physiologically abnormal stomata (13). On the other hand, some studics
have shown that plantlets growing under tissuc culturc conditions do not fix
enough CO, to sustain growth 1n the absence of sucrose, which 1s mainly
due to limited CO; inside the vessel (15).

Interaction between in vitro raised plantlets with the gelling agent in culture
medium 1s a dynamic process and the changes in gel consistency affect the
regeneration of plants or tissues (23). Traditionally, agar is added to the
medium to increase its viscosity. Increasing agar strength beyond a critical
limit has been demonstrated to inhibit organogencsis and shoot growth and
reduce the water availability to the culture (24). Some reports have
suggesled that low concentration ol agar provides a poorly gelled medium
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that facilitatcs adcquate contact between the plant tissuc and the medium and
betted diffusion of medium constituents, resulting in better growth and their
subsequent rooting (4).

The objectives of this study were to investigate the influence of sucrose and
agar concentration in the medium on in vitro growth traits of potato
(Solanum tuberosum var. Rio Grand) by using single-node plantlets.

Materials and methods:

This experiment was carried out in Agricultural Research Center-Ministry of
agriculture, Tripoli-Libya. Potato tubers were obtained from a recognized
company for importing seeds and tubers. Tubers were well washed and put
in dark for few weeks until sprouts reaches 1-2 cm in length. Sprouts were
surfacc stcrilized with 70% cthanol for 1 min followed by 2% sodium
hypochlorite for 5 min. three times, sprouts then washed 3 times by distilled
water. Sterilized sprouts 1-2 cm length were cultured to obtain shoot culture
in Murashige and Skoog (MS; 1962) medium having 3% sucrose, 0.7%
Difco Bacto- agar, the medium was adjusted to pH 5.7 prior to autoclaving
at 120 °C for 20 min. Culturcs were maintained at 25+2 °C with 16/8 h D/N
at 40 pmol m™ s photo flux density (cool white fluorescent light). After six
weeks plantlets were cut into 1 cm-long single-node with 1 leaf and an
axillary bud, two segments were implanted in each culture vessel (200 mL)
containing 20 mL of MS medium. In order to study the eflect ol either
different sucrose or agar (Difco Bacto) concentration on plantlets growth
and development, the medium was modified using different sucrose (1, 2,
and 3% w/v) or agar (0.5, 0.6, and 0.7% w/v). The experiment ended after 4
weeks and the growth response were noted on shoot length (SL), leaflets
number (LN), shoot fresh mass (SF), shoot dry mass (SD), root length (RL),
root number (RN), root fresh mass (RF), and root dry mass (RD). The
experimental design used was a completely randomized design, twenty
replicates per treatment were used, and every replicate contained two
plantlets. Mean separation was analyzed by Duncan multiple range test at
5% level of significance.
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Results and discussion

The MS-sucrose concentration and medium consistency directly influenced
in vitro potato plantlets growth, sucrose and agar are important factors for
plantlets growth. Different concentrations of sucrose in MS medium were
uscd for growth of singlc nodc explants of potato plantlets. All tested traits
were found to be effected by sucrose concentration. Decreasing sucrose level
in the medium less than the normal concentration (3%) of MS medium
showed gradual decrease in all parameters tested except root length which
was increased respectively by 24%, and 39% at 2%, and 1% sucrose
concentration in the medium (table 1). The percentage reduction of shoot
length, leaflets number, shoot fresh mass, shoot dry mass, respectively, were
39%., 26%, 36%, and 75% at 2% sucrosc and 52%, 27%, 53%, and 85% at
1% sucrose. While, the percentage reduction of root number, root fresh
mass, root dry mass, respectively, were 9%, 50%, and 60% at 2% sucrose
and 37%, 70%, and 80% at 1% sucrose (table 1). Correlation analysis for the
relationship of different growth parameters showed that significant
corrclation existed among cach other in response to different sucrosc Ievel.

The growth of excised cells, tissues, and organs in vitro depends on the
supply of various metabolites and growth factors in the nutrient medium.
Although many rccent studics have dealt with the cffects of growth
rcgulators on the development of culturcs, very little is known about the
control exerted by carbohydrates. It is widely accepted that cultures of
explants require an exogenous source of energy and carbon skeleton (15)
and that sucrose has been the most effective, although some exceptions to
this rulc cxist (27). Most nutrient media uscd for tissuc culturcs contain
sucrose, usually at concentrations of 2 to 3.4% (3). The carbohydrate source
contributes to the growth of shoots and roots due to its acts on cell expansion
and proliferation and consequently increase the explant weight and volume
(11, 28). However, high sugar concentrations may inhibit the plantlet growth
due to osmotic stress in the medium (15, 17, 26). In vitro grown plants are
devoid of photosynthesis so they need a readily available source of carbon
which is usually provided in the medium at 2-3.4%. However optimum level
of sucrose varies for different crops and even species (10). The reduction in
chlorophyll content in in vitro plants may reduce photosynthetic ability by
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decrcasing light absorption. The reduction in photosynthetic pigments duc to
carbohydrate addition in the medium has already noted (18).These authors
suggested that lower sucrose concentrations may stimulate the chlorophyll
production in in vitro potato plantlets. Plants cultivated on medium
containing low or without sugar may have better photosynthetic rates in vitro
when they are compared with plants grown on medium with sugar, carbon
source additions to the medium in low concentrations are recommended (7).

In thc sccond cxperiment, different concentrations of agar in MS medium
werce uscd for growth of single node cxplants. All tested traits were found to
be ellected by agar concenlration. Decreasing agar level in the medium less
than the normal used concentration (0.7%) in MS medium showed to some
extent gradual increase in most parameters tested (table 2), which was clear
in shoot and root mass. The percentage increase of shoot fresh mass, shoot
dry mass, root fresh mass and root dry mass were 13%, 20%, 38%, and 70%
at 0.5% agar respectively compared to the normal concentration used in MS
medium (table 2). Low agar level has been reported to provide a poorly
gelled medium that facilitates adequate contact between the plant tissue and
the medium resulting in promoted shoot and root proliferation in several
culture systems on account of faster uptake of minerals and plant regulators
and bctter absorption of water (4,11, 16). There arc many cxamples where
better shoot growth and rooting have been observed in medium containing
low agar level or liquid medium. The filter paper support provided in liquid
medium gave better anchorage owing to its porosity that facilitated increased
absorption throughout its surface area (21). The range of agar concentrations
tested (from 0.5 to 0.7%) demonstrated that agar level of 0.5-0.6% to some
extent were effective in promoting shoot and root development and growth.
Nevertheless, low levels (0.5%) caused some cases of vitrification. Some
researchers have reported that the leaves or leaf explants cultured at low agar
levels were able to uptake more water from the medium and, therefore,
exhibited much higher vitrification (14, 22). On the other hand, higher agar
concentrations may result in a decrease in growth as agar would increase the
solidness of the medium from which nutrient uptake would be limited.
Based on our experimental results and observations, we can suggest that
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0.5% agar is thc most suitablc concentration for single nodc cxplants culturc
of potato cv. Rio Grande.

Table 1: Effects of sucrose concentration on growth of potato plantlets

Shoot | Lcaflets SO | s Root Root ot s
Sucrose fresh dry fresh dry
, length | number length  number
(%) (om) (No.) mass mass (cm) (No) mass | mass
5 . C .
' (mg) (8) (mg) | (mg)
1 39a 4,05a 140a 6a 7.75a 6.2a 30a 10a
2 S5a 4.1a 190a 10a 6.85a 8.95b 50a 20a
3 8.15b 5.55b 300b 40b 5.55a 9.8b 100b 50b

Mcans with the same Ictters in a column arc not significantly diffcrent from
each other according to Duncan test at P<5%.

Table 2: Effccts of agar concentration on growth of potato plantlcts

Agar | Shoof length Leaflets | Shoot fresh | Shoot dry | Root fresh |  Root dry
(%) (Cm) ‘rll,ll'!’lbel' mass mass mass mass
‘ (No.) (mg) (mg) (mg) (mg)
0.5 2.85a 4.4a 160a 12a 29a 17a
0.6 2.9a 5.3a 144b 10a 26b 9b
0.7 2.85a 4.2a 142b 10a 21b 10b

Means with the same letters in a column are not significantly different from
each other according to Duncan test at P<5%.
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ABSTRACT

The Lower Silurian shales in Murzuq Basin, SW Libya arc termed Tanczzuft
Formation, they arc underlained by Ordovician sandstoncs of the Mamuniyat
or Hwaz Formations and overlained by the Upper Silurian sandstones of
Akakus Formation - The present study of well E1-NC174 1s based on the
description and petrographic analysis of the lower silurian succession as well
as on the lithological description of the Tanezzuft Formation, which has
been subdivided into two main facies.

Facies A occur in the Lower Part of the Tanezzuft Formation between
interval 7237 ft to 7291 ft, which called (Hot Shale Mcmber). Facics B
occurs into the upper part of the Tanezzuft Formation between interval 6272
ft to 7237 ft, which called(Cold Shale ).The Lower Part of Tanezzuft
Formation is characterized by well parallel horizontal lamination (Hot Shale
Member) from the core section from L1-NC174, reflects low energy of the
marine sedimentary environment. The dark gray to black coloured siltstone
with shale lamina, and the presence of the pyrite nodules throughout this
facics, indicate that the scdiments were deposited in reducing cnvironment.
The presence of Graptolites in the facies A indicates to a marine
environment.
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I. Geological settings:

1.1. Introduction:

Libya is situated on the southern coast of the Mediterranean Sea of the North
Africa, and it has an arca about 1,775,500 km? (685,524 miles?); the country
extends about 1,525 km (950 miles) east and west and as much as 1,450 km
(900 miles) north and south (Fig.1.1) Except the northernmost parts of the
country lies entirely within the Sahara. Difficulties of travel and survival
may cause to remain the country unmapped, and the geological information
has been acquired slowly (Fello, 2001).
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(Fig. 1.1) Location Map of Libya, (After Fello, 2001). I

1.2. Geological Setting:

Libya lies on the centre part of the North African Margin and has endured a
polyphase tectono-stratigraphic history that has been controlled by adjacent
platc tcctonic proccsscs since thc Pan African Orogeny. The Palacozoic
Basins arc Ghadamcs, Murzuq and Kufra lic on NW, SW and SE Libya
respectively, while the late Mesozoic to Cenozoic within Sirl-Pelagian
system and the Cyrenaica Platform occupy the northern coastal fringe (Fig.
1.2) (Thomas 1995).
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(Fig. 1.2) Location Map of Sedimentary Basins in Libya.

1.3. Current Study:

1.3.1. Introduction:

The main study of this project will be investigates the Scdimentological
charactcristic of the Lower Silurian source rock on the northern-west flank
of the Murzuq Basin, SW Libya. The Lower Silurian shales, particularly the
Lowermost unit characterized by rich origin matter and called Hot Shale
Member, it’s origin and considered as 80-90% of Palacozoic-sourced
hydrocarbons in North Africa, where they charge the intra-Palaeozoic
reservoir (Boote et al.,1998). According to Boote et al. (1998), these shales
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arc thc most important pctrolecum sourcc rock within the cntirc Saharan
Platform, and have total organic carbon contents (TOC) of up to 17%. The
lower Silurian shales are also a major source rock within the Arabian
Peninsula, a fact which was discovered only in the last two decades
(Alsharhan and Nairn, 1997).

This prolific basal Silurian source rock level not only occurs over wide areas
of North Africa and Arabia, but source rocks are also present at a similar
level in the Interior basins of the United States, the Amazon , and on the
Russian platform (Klemme and Ulmishek, 1991; Macgregor, 1996).
Globally, Silurian organic-rich shales account for 9% ol the world’s
petroleum reserves (Klemme and Ulmishek, 1991).

In most cases, the shales were deposited directly above upper Ordovician
(peri-) glacial sandstones during the mitial early Silurian transgression that
was a result from melting of the late Ordovician icecap. Deposition of the
main organic-rich shale unit in the North Africana and Arabian region was
restricted to the carlicst Silurian Rhuddanian stage (acuminatus, atavus and
probably early cyphus graptolite biozones). During this short period 1-2 My,
a favorable combination of factors existed which led to the development of
exceptionally strong oxygen-deficiency in the area. In most countries, the
post-Rhuddanian Silurian shales are organically lean and have not
contributcd to pctrolcum gencration. The distribution and subsurfacc
thickness of the Lower Silurian “Hot Shales” have been mapped in detail for
the whole North African region, using logs from some 300 exploration wells
in Libya, Tunisia, Algeria and Morocco. In addition, all relevant, accessible
published and unpublished surface and subsurface data of the Lower Silurian
shales in North Africa and Arabia have been reviewed, including
sedimentological, biostratigraphic and organic geochemical data. The
Lowcrmost Silurian Hot Shales of northern Gondwana arc laterally
discontlinuous and their distribution and thickness were controlled by the
early Silurian palaeoreliel which was shaped mainly by glacial processes ol
the late Ordovician ice age and by Pan-African and Infracamberian
Compressional and extensional tectonism. The thickest and most extensive
Lower Silurian organic-rich shales in North Africa occur in Algeria, Tunisia
and western Libya, while on the Arabian Peninsula they are most prolific in
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Saudi Arabia, Oman, Jordan and Iraq. The Hot Shales were not deposited in
Egypt, which was a large palaeohigh at that time. (Sebastian, et al., 2000).

1.3.2. Aims of the Study:
The main objcctives of the study arc as follows:

1) To examine the Sedimentology and petrography characteristics of the
Lower Silurian, in order to identify texture, mineral composition, diagenetic
features of the Lower Silurian Succession.

2) To provide the main source rock mterpretation and petrographic
characteristics of the key well EI-NC174 within Elephant Oil Field for
entire thickness of Lower Silurian, approximately 340 m (1019 ft).

1.4. Location of Study Area NC 174 Concession:

1.4.1. Introduction:

The NC174 Concession is located on the Northern west flank of the Murzuq
Basin, SW Libya, approximately 700 km south-west Tripoli. The NC174
covers an arca approximatcly 11,300 km? , and the northern part of the
NC174 bounded by an escarpment up to 1,200 feet high. This escarpment is
blocked by a boulder field which slopes gently down to the southeast, and
which is dissected by several wadies. The southeastern corner of the block is
covered by large sand dunes, separated from the boulder field by an area of
flat sand. More than fifty exploration wells have been drilled in the entire of
Murzuq Basin, most of them are located on the NC101 area to the east of
NC174, and in the NC115 arca to the northwest and also NC186 Concession
to the North of study area. In addition the main Oil has been discovered in
the Cambro-Ordovician Mamuniyal and Hawaz sandstones within several
wells into NC101 and NC115 Concessions. Most of these discoveries are
relatively small, but four major Oil Fields within NC115 Concession have
been discoveries and identified by combined reservoir styles. These
discoveries are being developed as the A, B, H and M Fields (Final well
report of E1I-NC174, LASMO Internal Report).

383



The catire block of study arca NC174 concession has acquired 2,758 km
of new seismic data, of which 2,543 km are within NC174. The
acquisition can be divided into three phases. Phase I comprised 193 km
of data acquired on the gravel plain north of the escarpment. Data quality
from this phasc 1s very good. Phasc 2 compriscd just 93 km of data
acquired in the sand dunes in order to tie the D1-NC 58 well, Data
quality from this phase is good. Phase 3 comprised 2,472 km of data
acquired in the field boulder [ield; Data quality over this phase is dillicult
terrain varies from good to moderate (I'inal well report of L1-NC174,
LASMO Internal Report).

In addition to the seismic acquisition, a total of 1,456 km of existing
seismic data has also been reprocessed, of which 1,065 km are within
NC174. The E1-NC174 well is the study well and it’s the fifth exploration
well being drilled by Lasmo in the NC174 block. The first well Al-
NC174 locaied on the north Scorpion prospect, and was suspended as a
non-commercial oil discovery. The second well B1-NC174 located on the
Tuareg prospect, and was abandoned as dry hole with some oil shows.
The third well C1-NC174 located on the Camel prospect, and was
suspended as a non-commercial oil discovery. The fourth well D1-NC174
located on Scorpion prospect, and was abandoncd as a dry hole. The
Study well E1-NC174 is located on the central ficld of the NC174 block
(Fig. 1.3). This prospect is developed on the central, hanging wall block
between two opposing, roughly N-S trending high angle reverse faults. it
is approximately 10 km long parallel to the fault and up to 4 km wide.
There arc two targets; a primary onc comprising Cambro-Ordovician
Mamuniyat sandstone, and a secondary one comprising Devonian
sandstone. (Final well report of EI-NC174, LASMO Internal Report).
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(Fig. 1.3) Location Map of E1- NC174, Study well. (After Lasmo, 1997). I
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II. SEDIMENTOLOGY AND PETROGRAPHY:

2.1. Introduction:

This section attempts to describes and interprets about 1019 ft (310 m),
including the Cores (54 ft) and Cutting (965 ft) samples from the
Exploration well E1I-NC174, which is belong to Lasmo Company and was
drilled in July 1997. The main objectives from the sedimentological study is
to investigatc and analysis the Lower Silurian Succession (Hot Shale
Member and Cold Shale). Based on the lithological characteristic of the
Lower Silurian Succession, has been subdivided mnto two main facies, and
these facies described below:-

¢ Facics (A) is belong to the Lower part of Lowcr Silurian Sucession (Corc
Samples about 54 ft) (Hot Shales Member), the main interval ranging
between (7237 ft to 7291 ft)(Table 2.1).

e Facies (B) 1s belong to the Upper part of Lower Silurian Sucession
(Cutting samples about 965 ft) (Cold Shale), the cutting interval ranging
between (6272 ft to 7237 ft) (Fig. 1.5).

Table.2.1. Showing the studied core interval.

Corc Interval Recovery %
Core No. From To Ft % Formation | Date
*1 7237 ft 7297 ft 54 90% Tanezzuft 1997
2 7360 ft 7410 ft 50 100% | Mamuniyat | 1997

* studied core.

2.2, Facies:

The term “Facies” was introduced into geology by Gressly (1838). Tt meant
the entire aspect of a part of the earth’s surface during a certain interval of
geological time (Teichert, 1958). The word itself is derived from the latin
facia or facics, implying the external appearance, or look of something. The
modern usage was introduced by Jamieson (1860), who used the term to
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imply thc sum total of thc lithological and palacontological aspccts of a
stratigraphic unit.

2.2.1. Sedimentological Features of the Lower Silurian Succession
NC174 Concession:

Based on the lithology characteristic of the Lower Silurian Succession
within Exploratin well E1-NC174. The entire Succession has been
subdivided for two main facies, and these facies described below.

¢ Facics (A) is belong to the Lower Part of Lower Silurian Sucession (Corc
Samples 54 ft) (Hot Shalc Mcmber), thc main interval ranging between
(723711 to 729111).

e Facies (B) is belong to the upper part of Lower Silurian Sucession
(Cutting samples 965 ft) (Cold Shale), the cutting interval ranging between
(62721t to 7237ft).

2.2.1.1. Facies (A): Lower Silurian (Hot Shale Member):

The Facies (A) is defined from slabbed core, and based on Lithology,
sedimentary structure, wire-line logs (Fig 2.1). This facies started from Lower
part of the Lower Silurian Succession (Hot Shale Member) the main interval
ranging between (7237 ft to 7291 ft) In this facies the entire thickness of study
intcrval 1s about (54 ft, 16 m), . A corc samplc has been taken as frequency. In
order to collect the sample every three feet, the total number of core samples is
eighteen.

2.2.1.1.1. Core Samples (A):

Description: This sample (Figure 2.2,2.3,2.4,2.5) represented by cored
interval from 7237 ft to 7291 ft, it’s comprises of Shale with interbedded of
Silt, light grey to black and dark coloured, homogeneous, medium hard,
blocky, fissile, very thin horizontal lamination, medium to high Graptolites
content, micro mica, presence of the pyrite nodules throughout this facies
and non calcarcous.
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( Fig. 2.2) Showing the Graptolites Content. I ( Fig. 2.3 ) Showing the Nodule of Pyrite, I

Graptolite Content I

, y Thin lamination
| Intensity of Graptolites
( Fig. 2.5) Showing the Thin Lamination.
( Fig. 2.4 ) Showing Intensity of Graptolite Content. I

2.2.1.2. Facies (B): Lower Silurian (Cold Shale):

This facies occurs in the Upper Part of the Lower Silurian Succession and
called (Cold Shale), occurred in the E1- NC174. it makes up the bulk of the
uppermost shales and represent by the cutting interval from 6272 to 7237
ft, In this facics the cntirce thickness of study intcrval is about (965 ft, 294
m), which is called the (Cold Shalce), the samplces of this facics have been
taken irregularly from different intervals by using the cutting samples
every (30-50 ft), (Fig 2.1). which have been washed and described by
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microscope. The total number of cutting samples is (cightcen) and will be
described as following.

2.2.1.2.1. Cutting Samples (B):

Description: These samples represented by Cutting interval from 6280 ft
to 7237 ft, it’s Comprises of Shale with silt and mica, medium gray to
brown, homogencous, blocky, medium hard, subfissile, Occasionally
interbecdded with sandstone, quartz, finc to very fine grains, subangular,
non calcareous.

2.3. Sedimentary Petrography:

The main objectives from the petrographic study are to determine the
mineral composition of the Lower Silurian Succession within the
Exploration well L1-NC174. Based on previous description of the T'acies A
and Facies B. The petrography analysis has been illustrated the entire of
mineral composition within Lower Silurian Succession. Eleven samples
have been sclected from E1-NC174 bascd on gamma ray responsc during
different intervals.

2.3.1. Facies (A): Lower Silurian (Hot Shale Member):

This Facies 1s restricted to the Lower part of the Lower Silurian Succession,
particularly in type well EI-NC174. This facies is represented by Core
interval from 7237 ft to 7291 ft in type well E1I-NC174, and its called (Hot
Shale Mcmber), based on Gamma ray rcsponsc by using the radioactive
content.

2.3.1.1, Core Samples A:

Description: This sample (Al) is represented by the Cored interval from
7242 ft to 7243 ft, and characterized by Shalc contains 3% Silt grains, 2%
Organic Mattcr, and about 95% shalc. With very thin lamination structure.
2.3.2. Facies (B): Lower Silurian (Cold Shale ):

This Facies i1s restricted to the Upper part of the Lower Silurian Succession,,
particularly in type well E1-NC174. This facies is represented by interval
from 6272 ft to 7237 ft in type well E1I-NC174, and its called (Cold Shale),
based on Gamma ray response by using the radioactive content.
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2.3.2.1. Cutting Samples B:

Description: This samplc (B1) is represented by the Cutting interval from
6430 ft to 6440 ft and characterized by Argillaceous Sandstone contains
about 60% of monocrystalline quartz grains (Fig. 2.11A), in the upper part
of Facies B characterized by quartz grains are very fine upper in grain size
Sand, and appear as moderately sorted, the grains shape mostly subangular
to subrounded, also the contact between the grains is straight to concave-
convex contacts (Fig. 2.11A). The Silt grains cstimated as low percent of
monocrystallinc quartz grains about 3%. The Clay consist of 25% which
supporting the delrital grains. The tolal autogenic minerals are estimated in
this sample about 2% Pyrite (Fig. 2.7 — 2.8), The Carbonate cement reached
at 10% and replaced to unstable mineral.

Fig. 2.7 . Photomicrograph of the Pyrite nodule (D 3-4).
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Fig. 2.8. Photomicrograph of the Pyrite nodulus (A-4).

2.4. Summary:

The well parallel horizontal lamination of the cored deposits reflects low
energy of the marine sedimentary environment, the light gray to black
coloured siltstone with shale laminas and presence of the pyrite nodules
throughout this facies, indicates that the sediments were deposited in
commonly oxygen deficient (reducing) environment (Allen,1965 ).
Graptolites lived exclusively in marine environments and the presence of

Graptolites indicate that it’s Marinc cnvironment of deposits (pers. comm.
Fello & Luning, 2006).

Referring to the previous description and petrographic interpretation of the
cntirc Facies A and B for the Lower Silurian succession within E1-NC174;
the concluding of these interpretations are; the well parallel horizontal
lamination of the cored deposits (Hot Shale) within E1-NC174 reflects low
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cnergy of the marinc scdimentary cnvironment. Prcsence of Graptolites
indicate that i1t’s Marine environment. The dark gray to black coloured
siltstone with shale laminas and presence of the pyrite nodules throughout
this facies, indicates that the sediments were deposited in commonly oxygen
deficient (reducing) cnvironment. In addition, thc main and major mincral
composition of the Lower Silurian Succession within E1-NC174; including
these mineral (very fine to fine monocrystalline quartz grains, Siltstone,
mica, Clay, and the pyrite occur as nodules).

4.2. Recommendations for Future work:

This study including a major attempted to build up and intergrated the
geological model of the Lower Silurian Succession by using
sedimentological Study The results of this study suggest that more work
needs to be done in future along the following lines:

e Morc and cstablish dctails corrclation between E1-NC174 and ncarby
development wells of the Lower Silurian Succession.

¢ Extend this work outside the boundary of NC174 to try and establish the
distribution of the lower Silurian Succession as Source and Seal rock.
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