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Final Examination for Master Degree Students
(Advanced Hydrogeolo gy)

September.2015 Code: (G 628) 100 Marks Time: 3 hours

Answer the following questions

1) State Darcy's law. Draw a picture of a Darcy tube, and label the variables used in Darcy's

law. (10 Marlis).

2) What is the difference between hydraulic conductivity and intrinsic permeability? (5

NIarks).

A confined aquifer is contained between two impermeable bedrock valley walls. The valley

walls are 9,840 ft apart (valley width), and the aquifer extends for more than 15 miles along

the trace of the ancient drainage system. The aquifer is a sand and gravel interval that is 95 ft
thick, and is completely confined by a continuous clay cap"that averages 10 ft in thickness.

The hydraulic conductivity of the clay cap is 0.0031 ft/d. The hydraulic conductivity of the

aquifer averages 875 ft/d. Two observation wells are located 4550 ft apart along the direction

of flow. The measured hydraulic head in the upgradient well is t895.22 ft asl, and the

hydraulic head in the downgradient well is 1842.14 ft asl. Calculate the water flux across the

valley. (10 Marks).

What is the difference between integrated water resources management and sustainable water

resources management? . (12 Marks).

When it has been determined that a numerical model is necessary and the purpose of the

modeling effort has been clearly defined, the task of model design and application begins.

On the light of this sentence discuss the steps of the modeling protocol. (18 Marks).

6) Mathematical models consist of governing equations, boundary conditions and initial

conditions. Discuss the different types of boundary conditions. (22.5 Marks).

4)

s)
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7) Each of the following is the flow equation describiing 2Dl3D Transient/Steady flow in a

saturated/unsaturated homogeneous/heterogeneous isotropic/anisotropic medium' Please

.- -r^-^-:L^

carefully look at each equation and write down five words separated by commas to describe

if the flow is 2Dl3D transient/ steady in saturated/ unsaturated homogeneous /heterogeneous

isotropic/anisotropic medium? (22'5 Mart<s)'
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Prof. Dr. Abdel Azim Ebroheem

Dr. Ahmed Sefelnosr

Best Wishes
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Assiut University, FacultY
September 2015

of Science Geology Department
Time allowed 3hours

Post Graduate Examination
Ore Genesis : Course No. G.617

Answer onlv Four Questions from the Following

Qustion.No.l

A-ln a short article summarizes the principal theories for ore forming
processes.

B--What are the main steps you should follows for establishment of a mine

operation project? what are the main factors you must take in your

consideration for evaluating the potentiality of an ore body? What are the

different factors involved in localization and/or precipitation of an ore

deposits? (25 Marks)0

=============================================================

Question No.ll

A- How can you genetically classify the different gold occurrences of Egypt to

be in harmony wittr tt " erolutionary model trend of the Egyptian terrain? Whv
gold is almoit found concentrated along shear and fracture zones at the
immediate vicinity with the host rock?

B- Discuss briefly the dominant characteristics genetic aspect for both the

Epithermal gold - silver (copper ) mineralization and the Mesothermal -
Oroqenic ( Lode-qold) mineralization styles. How gold precipitation mechanism

goes in the above two different environmental styles? Mention only four

important Egyptian mines and give their average gold content (grade, g/t) 
rL

( 25 Marks)\'

=============================================================

Question No.lll

A- What are the different sources of water circulated under the Earth Crust?

,rd W5aI type of ores that could result from such different sources of water?

W61_typei-of wall rock alterations which could be Y?"d as practical
guides for hydrothermal deposits? t)

B- Evaporates are formed from different types of water, What are these
types? What is the requirements formation of salt deposits? What are the

normal pangenetic sequences of an evaporate assemblage from a sea water

brine? From Where the Egyptian natural evaporates wealth resource
(25 Marks)comes? 

---=======================

,u-$,L' Counted overleaf



Question No.lV

A- What is the recent idea for the origin of the pegmatites? How can you explain
zoning in pegmatites? What are the economic potential mineral wealth resources
of the Egyptian granites GI, G2, and G3 and the famous Egyptian pegmatites ?

B- What are the common characteristic features of porphyry copper
mineralization? What is your explanation for the rarity or absence of copper
porphyry deposits in Egypt? Where are the most suggestive sites of ,
exploration for this ore in Egypt? (25Marks)\)

Question No V

A- What factors controlling and limiting the development of oxidation zone?
types of ores you look fore in the oxidation zone? Elucidate your answer
chemical equations.

What
with

B- ln Egypt, there are some important economic ore deposits which are
genetically resulted from metamorphic processes, what are these
deposits? Where these deposits do occur? Discuss briefly its common uses.

(25Marks)

, tJ.ilt-,v.!

Good Luck



Assiut University
Faculty of Science
Deparlment of Geology

/

Date: September 2015
Allowable time: 3 hours

Subject: Gravity Methods (G636)
Student: Post graduate students

Linear grav
features : -: -

ity anoma.lies are generally denoting to the fbllowing geologic
(7 marks)

100 Marks
::::::::::::::::::::::::::::::::::::::::::::::::::::
Answer the following questions

1- Fill the blanks. (Illustrate you answer) (35 marks)
1- Positive gravity anomalies are generally denoting to the following geologic

features:- (7 marks)

a-

b-
C-

2- Negative gravity anomalies are generaily denoting to the following geologic

features: - (7 marks)

J-

a-

b-
c-....,........

4- All the gravimeters change null reading with time when set up on the same

station, due to::- (7 marks)

a- ..............
b- ..............
c- ..............

5- The rnost important geologic parameter is the density contrast:

Density contrast : Density of the target - Ambient density: Mentioned three

examples verifying this concept:- (7 marks)

a- ....
b-

II- Choose the comect answer and comment on your choice with
illustration. (35 Marks)

1- Free air comection of gravity data is considering the following parameter:
(5 marks)

a- Elevation of every gravity station
b- Attraction of materials between the stations and the datum plane

Page I of 2



c- Rotation of the earth and its slight equatorial bulge

2- Bouguer correction of gravity data is considering the following parameter:-
(7 marks)

a- Elevation of every gravity station
b- Attraction of materials between the stations and the datum plane
c- Surface irregularity in the vicinity of the station

3- Upward continuation of gravity
deducing strucfures of:

a- Local extensions
b- Regional extensions
c- Shallow occurrence

measurements is generally carried out for
(7 marks)

4- Downward continuation of gravity measurements is generally carried out for
deducing stmctures of: (7 marks)

a- LocaI extensions
b- Regional extensions
c- Shallow occurrence

5- In FFT (Fast Fourier Transform), frequency and wavelength of the transformed
gravity anomalies are function in: (7 marks)

a- Depth to the comesponding causative bodies
b- Density of the coresponding causative bodies
c- Geometry of the corresponding causative bodies

III- Write about the following:- (30 marks)
l- I(om Umbo basin is one of large basin which has hydrocarbon occurrences.

Discuss how you can apply gravity data processing in outlying geologic and
tectonic sitting of this basin. (10 marks)

2- Applications of gravity methods in engineering and groundwater exploration.
(10 marks)

3- Tracing of salt dome aud its encountered structures from gravity data processing
and interpretation, (10 marks)

with my best wishes ::::::::::::::::
Prof. Dr. M. Senosy
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Course: PIant Fossils G62t Time Allowed:3 Hrs
Total mark: 100 Marks

Answer ONLY FOUR of the following guestions:

Quesfion no. 1: (25 Marks)
- Determinating relative ages of rocks and defining their stage boundaries is an

important paleontologic issue that is necessary for geologic interpretation and
evaluation of the geological history of sedimentary basins, discuss this
statement and state the role of organic-walled microfossils in this context.

Quesfio n no, 2: (25 Marks; 5 Marks each)
Write hriefly on:
A- Taxonomic criteria of pollen grains.
B- Biostratigraphic importance of spores.
C- Advantages of dinoflagellate cysts in biostratigraphy.
D- Different kinds of fossil palynomorphs.
E- Stratigraphic ranges of the most important representatives of terrestrial land

plants.

Quesfion no,3: (25 Marks)
A- Affirm if the following statemenfs are correct or wrong: (1 5 Marks; 1 .5

marks each)
1- Chitinozoa are considered palynomorphs.
2- Pollen and spores share similar ornaments.
3- Environmental variables control distribution of phytoplankton in sea

bottom sediments.
4- Resin are preserved in sediments but is not part of the palynofacies.
5- All pollen grains are always seen in polar views because they are of

spherical outlines.
6- Spores appeared in the Cretaceous Period.
7- Pollen grains are smaller in size and are therefore are easily transported

by winds than spores.
8- Transport of pollen and spores by wind or water does not affect their

diversity.
9- Terrestrial palynomorphs are preserved only in terrestrial environments;

they can also be transported and deposited in, for example, lake bottom
sediments or bottom marine sediments.

10- palynomorphs are best preserved in alkaline environments.
B- Working in palynology /abs is always risky, discuss fhrs sfafement and

refer to safety precautions. (10 Marks) r:c wi<- 
--"-----'-= u {

See next page _



Quesfio n no. 4: (25 Marks; 12.5 Marks each)
- Write an article on:
A-standardpalynologicalprocessingtechniques.
B- Biology of spores and pollen grains'

Quesfio n no. 5: (25 Marks)
- Write , 

"orpr"hensive 
article on the advantages, disadvantages and

limitations of PaleoPalYnologY.

ali-Yl ,',eld

Qood-CucE



Assiut University
Faculty of Science

Department of Geology

Postgraduate Examination

/ ,'stratigraphy,

September 2015 G 603 100 marks Time:3 hours

Answer three questions only:-

The First question:-

- What are the main factors controlling the marine environment?

- Give some exampies for the Biostratighraphic correiation.

Second question:-

- What are the main Paleozoic and Mesozoic index fossils and their
evolutionary relation ?

- What are the rocks forming Fossils (give some example in Egypt)?

Third question:-

- Write a report on the lower Paleozoic type localities of geologic

sections in Europe (Lithostratigraphy and biostratigraphy).

Fourth question:-

- Compare between the different types of biozoines (give examples in
Mesozic of Egypt).

- What do you know about the Jurassic type section?
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PART-I

Answer TUIO ONLY of the following questions:

1- Discuss in some details the different methods of measuring, graphic

representation and applications of grain size of clastic sediments. (25 Degree)

2 - Write a brief notes on the primary sedimentary structures.

3- Discuss briefly

(a)- Surface textures of sedimentary aggregates.

(b)- The differences between roundness and sphericity.

(25 Degree)

(12.5 Degree)

(12.5 Degree)

PART-II
1. Answer the following question

The three groups <lf clastic rocks are:-
4.....
b.....
c

10 degrees
Answer four questions from the following
2- a.What is breccia?

b. What is congiomerate?

3- a. What is sandstone?
b. Mention the major minerals in a sandstone rock?

4. a. What is quarlz arenites?
b. What is lithic arenites?

5. a. What is diagenesis?
b. Mention briefly the diagenetic stages and regimes?

10 degrees

10 degrees

10 degrees

10 degrees
6. Write a brief account on the composition of the mudstone and shale.

10 degrees

eda M. plYounsyProf, Dr. Mohumed A. Solimun Pro.f. Dr. A



Geology Department

Faculty of Science

Assiut University

Time: Two hours

September 2015

M. Sc. Final Examination
Subject: Field Geology (335G)

:::::::-:::-::g::I:::-9:1':gI j::1i1:-----::::::::
Fietd Geology (100 marks)

Answer only four qqreptions out of the following

1. Write briefly on the foltowing items (25 marks):
a. Description of rock units (I2.5 marks).

b. Unconformities (12.5 marks).

2. Write short notes on the following terms (25 marks):
a. Collecting rock samples (12.5 marks).

b. Mechanism of folding (12"5 marks).

3. Describe the following terms (25 marks):
a. Texture of sedimentary rocks (12.5 marks).

b. Presenting stratigraphic section (12.5 marks).

4. Write briefly on the following items (25 marks):
a. Beds and bedding (12.5 marks).
b. Structure indicating stratigraphic tops (12.5 marks).

5. Describe the following terms (25 marks):
a. Post depositional sedimentary structures (12.5 marks).

b. Textures of metamorphic rocks (12.5 marks).

,kE**rt{<{.r<****8{<**+r<***)k*******8*****{<***'r8***d<*

Good luck Dr. Abdalla El Ayyat



Geology Department
Faculty of Science
Assiut University

f*.Jl d)^.-il| At ,.*,t

@ /4*r' hHS' .",

20]J re-:f" ]f,1,

Answer FIVE Ouestions Onlv from the following: (20 Marl<s lor each)

1- Write on the porosity and permeability in the clastic rocks in vierv

of identification, types and factors controlling them.

2- Write briefly on the following and discnss brielly the fhctors

affecting them: roundness, sphericity, form and surface texture.

3- Identify the rock joints and write on the physical attritrutes of rock

joints.

4- Identify each of the following rock properties anrtr rnen{ion the

factors affecting them: density, hardness, stress, strain nnd

strength.

5- Discuss an experiment for determination of specilic grav'if1',

6- f)iscuss an experiment for determination of organic rntrtter"

Pro.f, Dr. Essrnut A. Kelreila Dr. Mshmoud A. llssu
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Illustlrate your answers with suitable dralvings lvhen possible

I. GIVE SHORT NOTES ON FIVE OF THF FOLLOWING:

a/ Remote sensing systems.

bl Sun Synchronous satellite orbits.

c/ Atmospheric windows.

dl Spectral resolution and ground resolution.

el lnteraction processes between Electromagnetic Energy and matter.

// Framing and scanning remote sensing systems.

{25 marks)

(5 marks)

(5 morks)

(5 morks)

(5 morks)

(Smorks)

(5morks)

II. ANSWER ONLYTHREE OFTHE FOLLOWING QUESTIONS: ( 25 marks each)

L. Compare and contrast between the images acquired by the three generations

of LANDSAT satellites.

2. Discuss the most important characteristics of SPOT satellite imaging system.

3. Write briefly on the structural photo-interpretation.

4. Give a brief note on both Thermal imagery and Radar imagery.

GOOD LUCK!

Prof. Dr. Moustafa M. Youssef



Assiut University
Faculty of Science
Department of Geology

Postgraduate Examination

ttSpecial Courserf

September 2015 G 64s 100 marks Time:3 hours

Answer three questions only:-

The First question:-

- What are the Mass Extinction Major events in the geologic history?

- Compare between different types of Mass Extinctions.

Second question:-

- Discuss the causes of Ordovician - Silurian Extinction bioevents.

- Discuss Devonian - Carboniferous extinction event and the causes of
the event.

Third question:-

- Write on the Permian - Triassic - Jurassic Extinction bioevents and
the causes ofthese events.

Fourth question:-

- What are the major Extinction bioevents during the Cretaceous and
atWT boundary and the causes of the bioevents (in your opinion)



Geology Department
Faculty of Science

Assiut University

Answer the following questions:

1. Discuss briefly only TWO of the following:
a. lntrusion of saline water in groumdwater aquifers.
b. Subsurface investigations of groundwater.
c. Stream flow and groundwater levels.

2. Give an account on only TWO of the following:
a. Base flow recession curve.
b. Test pumping operations.
c. Geophysical logging.
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(33Mark)

(33Mark)

3. Write short notes on the drilling of the groundwater wells. (34Mark)

Good Luck

Prof. El sayed Abu El Ella
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Answer the following questions:

1- Discuss in details the factors affecting the mechanical properties of bodies

which in turn affected its deformability. (25 Degree)

2- How is "brittle" deformation different from "ductile" deformation, and why?

1 .,'
(25 Degree)

3- As the rock is gradually loaded, it passes through several stages. Discuss

the different stages of Stress-Strain Behaviour. (25 Degree)

4- The stress-strain relation of rock deformation for a uni-axial loading test.

(25 Degree)

GOOD LUCK

Prof. Dr . Ahmed Reda M. ElYounsy



Assiut University
Faculty of Science
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Final Exam for MSc Students
September 2015

Geochemistry of Sediments (G 611) Time allowed: 3 hours

Answer only four (4) from the following: (25 marks for euch)

l-Write on:
A- Precipitation of early carbonate cements in shallow water environment.

B- Dissolution of continental shelves carbonates

2- Discuss the diagenetic sequence and redox environments in early diagenesis.

3- Using geochemical multiproxy approach (elernents and elemental ratios)
Explain how you can evaluate the possible causes responsible for the
following geologic events :

Detrital input - Productivity input - Hydrothermal and volcanic inputs.

4- Explain how you can assess paleoredox conditions using the redox-sensitive
trace metals and/or their ratios?

5- Benthic foraminifera play a significant role in global bio-geochemical cycles
of inorganic and organic compounds, making thern one of the most important
animal groups on earth. Therefore, benthic foraminifera can be used as bio-
indicators of environmental pollution by industrial waste, mainly trace
elements, as well as by agricultural and domestic effluent.
Explain the methods used on the benthic foraminifera to prove this,
explaining your answer by a case study?

6- Discuss briefly:
A- How you can deduce the source roek composition in shale sediments using
the major elements geochemistry?

B- The dissolution of geological samples for chemical analysis.

;qfS!! dil+i^lll +Li y
0L.rl* 6lj 63ua /l .l



Assiut University
Faculty of Science
Department of Geology

Time: 3 hours

Final Examination for M.Sc. Students
WELL LOGGTNG (G63s) 

"/September ,2015

ffirt#.t
Total 100 Marks

Answer estions on
suitable sketches !

Write shortly on the use of suitable well logging methods in
ONLY FOUR of the following appliqations: (25 Marks for each)

1) Reservoir rock characteristics determination (porosity,
permeability, shale voluffie, water saturation,
hyd rocarbo n satu rati o n an d overp ressure/.

2l Lithology identification.

3) Hydrocarbon source rocks evaluation.

4l Facies and sedimentological analysis.

5) structural and stratigraphic investigations.

ts*wlthey tt Prd Dr 14 wadt,4.A. Oyttra.ru
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Assiut University
Faculfy of Science
Geology Department

M.Sc. Mineralogy Examination (610 G), September, 2015

TimeAllowed:3Hours

A,.nswer Three Questions Of The Following:

1. Write on Olivine group.

2. Compare between Pyroxene and Amphibole groups.

3. Give an account on Feldspar group.

4. Write on Silica group.

5. Write on Mica group.

Gooril tuclr



Assiut University
Faculty of Science-Geology Dept
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Time allowed: Three Hours 7 Seo. 2015

Answer THREE ONLLY of the following questions: (100 degrees)

1. Write briefly on ONE ONLY of the following: (i3.5 degrees)

a. Recognition of the stratigraphic surfaces and system tracts on seismic data.

b. Recognition of log trends, key surfaces and system tracts in wireline logs.

2. Describe the sequence stratigraphic models for ramps, rimmed shelves and
isolated platforms in carbonate systems. (i3. j degrees)

3. Write briefly on the recognition of sequence boundaries, lowstand system
tracts, transgressive system tracts and highstand system tracts in alluvial
strata. G3.S degrees)

4. Give a brief account on ONE ONLY of the following: (3 j.5 degrees)

a. Sequence boundaries, surfaces and incisions in paralic succession.

b. Paralic system at a seismic scale and within a sea-level cycle.

U+&r+ll ed -esl*lt ials

Best Wishes

Prof. Dr. Emad Ramzy Philobbos



Geology Department
Faculty of Science
Assiut University
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MSc. Final Examination
Subject: Non-Clastic Sedimentary Rocks (605G)

Students: M. Sc. students of Geology
Time allowed: 3 Hours

1.

)

Answer only Five Questions out of the following:

Describe the main diagenetic processes in carbonate rocks and
their effects on the amount and fype of porosify. 

:

Write in detail on the diverse depositional environments of coal
formation.

3. What are the oolitic iron ores, describe their environments of
formation. : 

,

4. Describe in detail the mode of phosphate forrnation and the
factors controlling the formation of ,phosphate.

5, Write short notes on the classic "evaporating dish" mechanism
for evaporite genesis.

6. What are the different types of chert, describe their origins.

Good luck
Prof, Dr, Esmut A, I{eheila

Dr. Abdalls M. El Ayyat



Geology Department
Faculty of Sciences
Assiut University

MSc. Exam.

Ore Microscopy (616G)

October, 2015
Three Hours

Answer FIVE OI\LY of the following:

1 A) What are the procedures for measuring the reflectivity ?

B) What are the seqlrence procedures of Vickers hardness
llleasurelnents?

2.A) Write in short about the application of reflectivify on the
coniposit ional c haracteri zat ion oI minbia ls.

B) Discuss briefly the primary texture of open-space deposition.

3.A) Discuss briefly the features controlling the development of
replacement textures.

B) Mention the principals which could be applied for carrying out the
paragentrc seqLrences of mrnerals.

4.A) Write in short about the secondary textures resulting from cooling

B) Discuss shorlly the factors controlling microindentation hardness
valLies olminerals. '

5.A) Write in short about the secondary texture resr,rlting from
de[ormation.

B) Discuss briefly the errors in reflectivity measurements, and their
correctrons.

6.4.) Write in short about the paragentic sequences
Penhines -England Iead-zinc ores deflositI.

Ii) What are the criteria of primary and secondary Fluid

of the North

Inclusions.

Best Wishes
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Special Course

Write on FlVEof the following subjects:

1- The definition and classification of the coast.

2- Geomorphology of coastal sand (beaeh).
rr'_

3- The shelf sediments.

4- The distribution of sediments and sedimentary structures in the coastal
.,

lagoons.
.

5- The types of bedding in tidalflats sediments.

6- The bioturbation and fauna in tidal flats.

i Good Luck

Prof. Dr. Nageh Obaidalla

i.\ i*.
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STRATIGRAPHY OF EGYPT

Write on FlVEof the following subjects:

1- The Definition and Prerequisites of the Global Stratotype Section and Point
(GssP)

2- The'litho-";'Bio- and chemostratigraphy as well as the paleoecotogy of the
Paleocene-Eocene boundary interval in its GlobalStratotype Section and Point
at Dababiya, South Luxbr, Egypt.

3- The global events characterizing the Paleocene-Eocene boundary interval.

4- The Miocene rock units at the Gulf of Suez (show your answer in a table).

5- The geographic distribution of the Aptian-Albian sediments in Egypt.
;;:'.-.: '-'11 -'

6- The difference in the Cenomanian sediments-at Sinai and Bahariya Oasis.

Good Luck

Prof. Dr. Khaled Ouda, Prod Dr. Nageh Obaidalla



or raduate Examination (M.Sc.

Time: 3 Hrs Total marks:
100

Advanced Petroleum
Geology (629G1

September 2015

Answer only FlvE questions of the following: (20 marks for each)
1' a) what is meant by a reservoir rock? Explain briefly the main different types of these reservoirs.

b) What are the main evidences supporting petroleum migration and those opposing it?

2. Write short notes on:

a. Evidences supporting the organic origin of petroleum.

b. Theories of oilrnovement.

c. Syngentic oil and postlithification oil.

e. Main characteristics of oil reservoir.

3. a) Explain briefly the favorite environment of petroleum formation.

b) write short notes on the different types of structural traps.

4. Give the differences between:

a. Primary and secondary migration.

b. Source bed and source material.

c. Effective porosity and total porosity.

d. Vertical and lateral movement of oil.

5' Exploration techniques staft with methods that involve the obviou s: Look Jbr ail at rhe grouncl
surfuce' Explain briefly the different direct and indirect (geophysical) methods used for petroleum
explorations.

6. write an article on the naturar gases and its potentiarity in Egypt.

natrrJ ,ual 6;a/ r.r : ;.*l1r
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Assiut University

Faculty of Science

Geology department

Total marks : 50

Post graduate students exam. ln Hydrogeoclremistry { G63,| }

SePtember 20L5

Time:]H

Answer the Following qu

1) Write on only two of the following topics :

a) Adsorption and ion exchange processes.

b) Radiocarbon dating of groundwater.

c) Diffusion and mechanical dispersion.

2) How to present a chemical analysis results.

3) What are the sources of the groundwater contamination.

GOOD LUCK
(Prof rDr, Ahtetrtal Ab Farrag
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ANSWER THE IIOLLOWING TWO QUESTIONS

Illustrate your answers with s.uitable drawings

1. Write on the general characteristics, the tectonic history and economic importance

of the fold system deforrning areas in northern Egypt. (20 marks)

2. Mention the main structural features associafing the fnrmation of the ma.ior

strike-slip faulting. (20 marks)

ANSV\TER ONLY TTilTEE OII THE FOLLOWII\G QUESTIONS:

3- Summarize briefly the different causes leading to rift formation. (20 marks)

4- Compare and contrast between tectonic evolution of fhe Gulf of Suez and Grrlf of Aqaba.

(20 marks)

5- Discuss hriefly tlre fault systems affecting the Egyptian territory giving examples from

areas affected by the major of these faults. (20 rnarks)

6-Compare ancl contrast between the transfer and transcurrent firults. (20 marls)

GOOD I.UCK !

Prof.I)r. Moustafa M. Youssef

Prof.Dr. Ali A. Khudeir
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Discuss the applications of foraminifera in the determination of paleodepths and
paleoclimates.

, (b..lr2o) :'i8ll cjl-!"ll

Compare between the benthonic foraminifera and nannoplankton in: systematic
position - environmental habitat - shell walls - mode of life,

de-l 20) :erniJl rjl,l-rll

Summarize the morphologic groups of nannoplankton
; :i,lU; ,-:_:..,. --. .. :, [i+tl ZQ) :,r+UlcJlS*Jl

Write a short essay on one;o4ly of the following:
1- The evolution of.foraminifera.
2- Formation the coccoiiths.

(b;r 20) :cPtill dl.lr.,ll

in a table exqlpin the geologic,history of,palnktonic foraminifera and nannoplankton.

Ap$ll+ crtri.'i!l g. r&*Yl dr.li
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M. Sc. Final Examination
Subject: special course (G)

September 2015- Time allowed: 3 Hours
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Answer only four questions out of the following (100 marks)

1. Write short notes on the following items (25 marks).
a. Diagnostic sedimentary structures in carbonate supratidai zone (12.5 marks).

b. The four separate stages of reef growth (12.5 marks).

2. Write briefly on following subjects (25 marks).
a. Common diagenetic pattems characterizing shelf environment (12.5 marks)'

b. The different reef zones (12.5 marks).

3. Describe the following items (25 marks).
a. Porosity and permeability in tidal flat systems (12.5 marks)

b. Sedimentary structures characterrzinglhe shelf environments (12.5 marks).

4. Write short notes on the following items (25 marks).
a. The clasqification of different types of reefal carbonates (12.5 marks).

b. Common diagenetic features of tidal flats (12.5 marks).

5. Write briefly on following subjects (25 marks).
a. Composition and texture of pelagic sediments (12.5 marks).

b. Sedimentary structures of pelagic sediments (12.5 marks).

E * {< {< {< {< {< r< * *< * * * * *,F,f s * * I * * {< * * * * * * {< * * E f * * {< * I * *

Good luck Dr. Abdalla EI Ayyat
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Answer Four onlv of the following questions:

1- Explain the exploration criteria for the skarn gold deposits?

2- Discuss the geology of Carlin Trend Gold Deposits?

3- What are the advantages of the Nichromet Extraction Gold Technology?

4- Write short note on the prospection for placer gold deposits?

5- What is the Lode Gold?

ali-Yl ,",(iii
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Answer the following questions:

1. Discuss briefly only TWO of the following:
a. Practical application o1 hydrogeology.
b. Measurement of rainfall.
c. Vertical distribution of the groundwater.

2. Give an account on only Two of the following: p3Mark)
a. Definition of the groundwater aquifer parameters.
b. Water above earth,s surface.
c. The global water budget.

3. Write short notes on the following:
a. Sedimentation of the reservoir.
b. Groundwater or subsurface water.

(33Mark)

(34Mark)

====== ============== === ======= ==== ====== == === == == = = ======== =

Good Luck

Prof. Elsayed Abu El Ella
t-l
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Master Exam,

Course:Special Course (Quaternary Palynology), G545 Time Allowed:3 Hrs
Total mark: 100 Marks

Answer the following question:

Quesfio n no. 1: (25 Marks)
- Stratigraphic and paleoecologic interpretation of recent sediments such as

Pleistocene is always difficult especially if the investigated rocks are
exclusively of terrestrial origin and exhibit great lithological variability. !f you
are asked to report on paleoecology of such rocks what are your research
priorities and suggestions?

Answer ONLY THREE of the following questions:

Questio n no. 2: (25 Marks)
- Write a comprehensive article on the differential sorting of palynomorphs into

sedirnents: palynofacies, palynodebris, palynomorphs.

Quesfion no,3: (25 Marks)
A- Taphonomy of spores and pollen is essential in the reconstruction of

paleoecology of Quaternary sediments, discuss this statement. (15 Marks)
B- Quaternary angiosperm pollen are highly diverse and exhibit great

morphological similarities, their biostratigraphic value is thus limited (i or
X)? (5 Marks)

C- Relative percentage frequencies of pollen communities may reflect climatic
fluctuations and variability(r/ or X)? why? (5 Marks)

Quesfion no. 4: (25 Marks; 12.5 Marks each)
- Write an article on:
A- Neogene palynology.
B- Factors affecting practical applications of the Quaternary palynology.

Quesfio n no. 5: (25 Marks)
Write in detail on:

- Production and dispersal of spores and pollen in relation to the
interpretation of the Quaternary palynoflora.

i1i-Y1 ,',*iii

QoodfucE
Examiners: Prof. Magdy S. Mahmoud, Dr. Amr S. Deaf



Assiut University
Faculty of Science

Geology Department
Master Exam,

course: Special course (Quaternary Palynology), G645 ___ f'rls_41-o_ws4:3 tlrs

Answer the following question:

Quesfio n no. 7: (25 Marks)
- Stratigraphic and paleoecologic interpretation of recent sediments such as

Pleistocene is always difficult especially if the investigated rocks are

exclusively of terrestrial origin and exhibit great lithological variability. lf you

are asked to report on paleoecology of such rocks what are your research
priorities and suggestions?

Answer ONLY THREE of the following questions:

Quesfio n no. 2: (25 Marks)
- Write a comprehensive article on the differential sorting of palynomorphs into

sedirnents: palynofacies, palynodebris, palynomorphs.

Quesffo n no. 3: (25 Marks)
A- Taphonomy of spores and pollen is essential in the reconstruction of

pai"oecology of Quaternary sediments, discuss this statement. (15 Marks)
B- Quaternary angiosperm pollen are highly diverse and exhibit great

morphological iimilarities, their biostratigraphic value is thus limited ({ or({

X)? (5 Marks)
C- Relative percentage frequencies of pollen communities may reflect climatic

fluctuations and variability(r/ or X)? why? (5 Marks)

Quesfion no.4: (25 Marks; 12.5 Marks each)
- Write an article on:
A- Neogene palynologY.
B- Factors affecting practical applications of the Quaternary palynology'

Quesfio n no, 5: (25 Marks)
Write in detail on:

- Production and dispersal of spores and pollen in relation to the

interpretation of the Quaternary palynoflora.

aI-Yl ,',erd
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Final Examination for Diploma and Master Students
(Special Course: Geographic Information Systems)

September,20l5 Code: G645 100 Points Time:3 Hours

Ansflter only the required points to save your time.
Give full and clear answers supporting your answers with drawings when applicable.

1) Any geographic phenomena cafl

give notes on point, line 'and

features

be represented on computer by different ways,

area representations of different geographic

(22 points)

(28 points)

(30 points)

(20 points)

$estWishes
Dr. Ahmed Sefelnaar

2) Discuss the concept and types of map projection

3) Give short notes on SD( only of the following:

A. Spatial Data Analysis

B. Database Management Systems (DBMS)

C. Spatiotemporal data

D. Data storage

E. Topology

F. Spatial referencing

G. Vector representations

4) Define FI\Itr only of the foilowing terms:

A. Spatial database

B. Geographic phenomenon

C. TIN
D. Thematic feature

E. Datum

F. Geographic object

l of 1
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ANSWER ONLY FIVE OF THE FOLLOWING QUESTTONS

QUESTTON 1: (20 marks)

1-A- Identify the Greenhouse Effect and its impact on global clirnate. Give one
example on the effect of global warming on mass extinction during the geologic history

;r;ril,+ .r-l_e gli. _F. 6^.JUl al.r^.ll -L b_eL; Gst+;tt a+#l) a4.Sr ;roU,-,;c, -i-1
.+-il +Jl G-1Elt 1"r6.x Cl4+rl-+ll ,:l*:ljdiYl .rlc ;;olJ.Jl o.:a

1- B- What are the sources of uncertainty of radiometric dating ?

JJA-ll g+JL .+ a..i-ll '-U*ll alr:.i, '1 4+l-il Cl otr-j,,-.ll .*L - .l - 1

QUESTTON 2: (20 marks)
2- A- Suppose that the geologic time scale is only one year made up of 12 months
starting from first January to end of December. Try to arrange successively the
characteristic bio-events which occurred on the Earth during this time interval.

l;i 
"# 

,-d:JJ jq u^ i\# lJi 12 oj:^ Llii 513 fL" JA .r_,il ,-+_drreJr G;fijl 0i ur"$l -1 - Zi risll ora cD: e;;Yl 4+r Jc, o1; ,Jl 4;;-$lrSl tlr-Yl Jlrtlti qLj +j Oi cJ,iL . \rA^{r
4J^jll

.,J;l* l__p _+ _2

2-B- Identify the following:
a) Fossil succession principle qr;ill g1j3.1] ;rcL!

b) Chronostratigraphic units lil^-ill iJirtll cil:=Jl
c) Radioactive decay .*L-iyl d)-^;Yl

QUESTTON 3: (20 marks)
3-A: Define the kind of the biostratigraphic unit in the following diagrams A,B,C,D and
E.

4JjVl dK,rYl c ilJ+il-i-Cl 6tJ-rll f-r d-r' -3

6-=i-ll , ilr aI-)l #t+ Jlili)
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QUESTTON 4:

Advantages, disadvantages and limitations of paleopalynology.

QUESTTON 5:

A- Standard palynological processing technique.

B- Safety precautions in the palynology lab.

QUESTTON 6:

Morphology of spore and pollen grains (with drawings).

(20 marks)

(20 marks)

(5 marks)

(15 marks)

(20 marks)

End of Exam, Good Luck

Examiner: Prof, Dr. Khaled A. Ouda and Dr. Amr S. Deaf (Geology Department)
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Answer (foqr ONLY) of fhe follgwins question_s fivith illustration as it is possible)

Explain the differences between hQmogeneity and isotropism.

Measure the similarity or time alignment of the two traces wavelet l: (2,1,-1,0,0) and

wavelet 2: (0,0,2,1,-1) using crosscorrelation process and show how much the two time

series resemble each other and determine the time Lag at which they are mostly similar.

For determination of the hydrogeologic surfaces write about :

o The physical bases for characterizingthe water table level in sedimentary and

hard rocks using seismic waves.

t Polarization and registration of different types of seismic waves.

In the field seismic survey, write about the following:

o the meaning of spread and profile.

. different observation systems used for refraction and reflection measurements.

Write about phase velocity, group velocity and RSM velocity

write about the characteristics of the raypath in anisotropic medium.

End of Part One's questions
GOOD LUCK

Prof. Dr. Assen EL-Haddad

5

6

September,20l5Seismic Methods (G638)Time: 3 hours



P.dRT TWO:

Antswer all of the following questions after reading carefully the following research
paper

t 
,Propose 

two suitable titles for this research paper.

* Write a detailed abstract.

* Put in historic order the different methods and techniques used in detection
of ground water level.

* In Figure 9, illustrate in detail the different seismic phases and show the
corresponding travel time - distance curve.

* Evaluate and comment the present research work showing its advantages,
disadvantages, importance, and possibility in practice.

* Explain how could we use Figure 14. 
....

* Depending in Figure 9, show a schematic representation for the field strategy
of the observation system during P-wave and S-wave field survey.

End of Part Two's questions
GOOD LUCK

Dr. Mostafa Thabet



1. Introduction
"n*=l"tk rr.l1p between lithological proprieties and body wave velocity has been explored. fbr many years, as a means

of inclirectly characterizing poro* aquifeis. ln existing literature, different approaches have been proposed: in some cases

tlre water table level is otlributed to specific vP values (Zohdy et al., 1974; Sander,l97B; Haetri, l986; Hasselstroem,

1996); while in others, the hyporhetical aquifier layer is identified via its VP/VS ratio (Stiimpel et al'. 1984; Castagna et

a1.,1985; Nicholson and Simposon,1985) o, Poirron'r ratio (Lees and Wu, 2000). tn addition, more complextheory-based

approaches exists whic5 cler.iue from the principles of the elastic wave propagation within saturated and unsaturated

poio* media (Foti et al., 2002), These approaches require a preliminary and cletailed knowledge of the lithological

,"qr,.n.", of the site uncler investigation. in the seismic refraction method, the use of the magnitude of wave velocity

values flor: the estimation of the depth of the aquifbr, can be invalidated by interpretative limits' In fact, case Iristories show

a wide range of Vp values in connection to the water table level. In addition, these values are not Lrniquely conelated to

tlie aquifer layer. some authors attribute P-wave velocities around 1500 m/s to represent a saturated layer' Instead

Hasseistroem(1969) proposes a p-wave velocity between 1200 and 1800m/s in porous materials' Tiris non-unique value of

Vp is confirmed by Haeni (1986) flor New 
tEnglancl 

glacial materials. Tomographic studies showthat thervater table

corresponds to a p-wave velocity of l l00-1200 m/s (Azaria et a1., 2003; Zelt et al., 2006), with values as low as 1000 m/s

(Watsin et aJ.,2005). Theoretical approaches demonstrate that in a sandy deposit, the maximum increase of VP, occurs at

a water content correspopding to a iaturated state, Sr=1.00, whCre Sr is the degree of saturation (Biot, i956a,b;1962)'

Laboratc,ry experimenis (yosf,imi et al..l989) show that "low saturation" in s1nd, 
_is. 

related to VP significantly smaller

than 1500 mls. fhis is due to the fact that the attainment of this value is defined by the relationship (l-Sr)blO-5. ln

reference to the aforementioned, Bachracl-r ancl Nur (1998) highlight that in field investigations, reflections as weil as

refractions are influenced by the degr:ee of saturation. In addition, they show how VP is influenced by pore-rvater pressure.

The methodology presented in this pup"r, attelrpts to deflne an index parameter directly related to the depth of the water

table. The,.Water Seismic Inclex" (WsD is theoretically derived from the propagation of elastic body waves in 2D or 3D

spatiat models of w.ater table surthces in unsaturated-saturated interfaces. This study was carried or"rt Lrtiiizing seismic

refracrion inr.estigations to obtain the spatial distribution of VP and VS values. Field tests were pertbrmed in areas with

kno*n lithoiogical and h1'drogeological conditions'

2. )lethodolos]'
The refraction method is widely used for the characterization of groundwater depth. In parlicular' in_ porous soils, the

unsaturated vs saturated interface, is a refracting surface, efficaciously detected by the afore-tnentioned exploration

method (Haeni, 19gg). Larvton (1990) compared Vp and VS values of subsoil models obtained from seismic refraction

tests. In ,o*, ,ur.r, ire lrighlighted that the resulting higher number of VP seismic-layers,. wa. $,u.".to the presence of a

grorurclwater table (Fig, ri]rrre compressionai-waves and shear-waves propagation modality, which r'vas confinned by

Freld tests, inclicates tiat vp shoulcl in"reus" at the transition trom unsaturated to saturated layers. This transition zone

does not seem to be inf'luenced by VS (Stiimpel et al., 1984). The "Water Seirnic Index" (WSI) is an estimatorparameter

that was created in relation to these proprieties. It is defined by the equation:

,,26v"\ l, _ir4b\], (1r',vst = tTJ Lu-1, ,t J.l'

where Vp and VS are, respectively, the compressional and shear waves velocity, expressed in m/s,- and z is depth,

expressed in m. The coefficiint "3", discussed below, aims at giving a correct load to the VS variability' In particular, it is

correlated to tire most recurrent values in the VP/VS ratio for granular soils in the near surfaceS(Stiimpel et al., 1984). In

synthesis, the WSI consiclers the combined local spatial distribution of VP and VSH values with depth; the objeotive is to

obtain a parameter which is intiicative of the p."..n.. and depth of the water table. The WSI formulation'takes into

co*sicleration the general increase of absolute body wave velocities in relation to depth. If this does not occur, a non-

unifonnresponsebi,theWslalongthedeptitdirection,canresult. Fig.2,showsthepattern6V/Vofthegenericvariable
ratio (1) and the coresponding noimalizecl variable z6V/V (2), in the condition of the 5V/62 gradient, which is positive

and constpnt except for three p-ointr zl, zZ and z3 along the depth direction. Having.imposed an elevated and equal value

of 5V around these points, 
".,ru. 

(2), in contrast to curve (1), shows peaks which are similar to one another' The

nonnalization operation led the WSI to be expressed by the surface dimensional unit. The WSI foflnulation lends itsell

well to being interpreted via 2D or 3D tomogiaphy methodology. A bi-dimensional analysis requires that.every node (ij)
must have overtapping Vp(i"i) and VSH(ij) vatuei (rig. 3) for an assigned x-z grid (x: seismic line direction and z: depth

directior-r). ln this con"text, the WSI is definect by the reciprocal local variation of the compressional and she&r velocity

alongthezdirection(i-1,i),foreveryxl4nge(-1'j)'Therefore'theequationis:

i, 
-1ro*(""i:* '))1*,,* (



in the conditiorr that (z(iS)-z(i-lj))=62 is a constant. The more the eflbct of the 6z grid value on the WSI increases, the

greater is the gradient 6V/62 before and after the seismic layer variation. However, as showtt in Fig. 4, the choice of

iiff.r.,rt grid dz ranges cletermines the srnall variation of the z6V/V peak and theretbre of the WSI values, taking into

consideration thatthe choice of the 6z is suitably conclitioned by the intergeophone distance. The WSI is characterized by

a trnite domain, in whiclr the values can be referable to pafticular lithologicai and hydrogeological conditions. ln fact, in

mathernatical terms, the local independent variations orine 6vp and 6vSFl, are characterized by the number of possible

combinations equal to 32 (Table i;. Instead, taking into consideration the lithological and hydrogeological sequences

which constitute the subsoii, t-ewer combinations are obtained. This is defined by the following WSI range values (Table

l): i. close to zero, in relation to (1) small increase or decrease of the 6VP and 6VSH values, which correspond to the

inter-layer condition, or (2) to the increase of both the 6VP and SVSH values, which correspond to the lithological

variation. ii. negative, in'ielation to (3) the clecrease of both the 6VP and 6VSH values, which correspond to the

iithologica{ variation characterizecl by an inversion seismic velocity of the layers. iii. positive, in relation to (4) the

univoil increase of the 6Vp values, which correspond to the water table presence. Additionally, interlayer conditions

under the water table level are relerable to the above-mentioned points, i. and ii, With regards to this subject, the WSI

behaviour in relationship to some 1D patterns of P and S-wave velocities which are hypothetically extracted fiom 2D

seismic refraotion tomography models. Post.analysis processing was-used in the fbllowing illustrated experimentation' [n

reference to Table l, tie aim of the tests was to provide two pieces of interdependent irrformation. The first was the

verification of tl-re peak values of the WSI in'corniction to the depth level of a known water table. The second was to

determine the lowei lirnit eE value which identifies the minimum positive value of the WSI in relatiori to the piesence of

the groundwater level.

3. Experirirental areas
The seismic refractioniests were 'performed in three different locations, during the period Jr.rne-July 2007. The geological

sequences of these locations were known. Furthermore, it was possible to verify the water table depth using piezometers,

installed at the site, during the field tests. The Sl, 52 ands3 te;t-locations were situated in the southern Italian region of

Campania's Appennines. ih"y *"r" lorvland-sites, and were characterized by granular soil and ilay sequences, which are

rypical of alluvial valleys or, in general, to Plio{uaternary natural-fi1ls of ancient morphological depressions. Ih contrast

to Sl and 52. the lithoiogical ,.q,r.n.. of 53 wai characterized by a lateral and vertical heteropy between gravel-sands

and clay (Giocoli et al., in pr"r.j. Furthermore the three localitips were characterized by overlapping pluriaquifers' The

tests were performed in relatiol'to the highest aquifers. From the borehole prospecting performed' the three localities

presented,tle following lithological sequences: Si "Cubante Plain" site: piroclastic deposits sn snnd-gravels and silt-

sands sustained by cla:y and rlff 
"toyj 

52 "Dragone Valley" site: a thick piroclastic sequence characterized by thin

interlayers of peai and fluyio-laoustrinb deposits. 53 "Ufitu VaIley" site: fluvio lacustrine deposits characterised, in the

superior part of the sequence by s-and and gravel sand with clay lenses, sustained by qlay and boulder clay deposits' In

particula., the higheit aquifer, is feA Uy the 0fita River and is interconnected locally with the deeper aquifers.

4. Experimental procedure
ffiaveltimesofP.wavesandSH-waves,theseismicref}actiontestswerecarriedoutbytwo
overlapping linear arrays. These arrays were equipped with twenty-four vertical and liorizontal mono-component

g"oplrorres**ith a,reson-ant freqr-rency of iO fir. The-horizontal geophones were orientated orthogonally to the seismic

l-ir.; th.r. geophones ,.r. .quippecl with a levelling bubble and an anolv fbr orientation. Time zero was established by a

trigger g";pt or. positiorred'near the sources. Two different types of. sources were use.d for P-waves and S-waves

geiiratiir. ih. pi1.*. related to the disposition of the five sources along the arrays used in thptests. In parlicular, two

Jour.., were positioned externally to the most extreme geophones, at a distance which was equal to half the

intergeophone distance. The other sources were positioned at the following distances: one at 1 :4, one at 1 :2 ancl. on",:t ,j1
of thi linear alay. The intergeophone distances used were 2.00 m at the Slsite, 2.50 m at the 52 site and 4'00 m at the 53

site. The p-wave source 
"onrirtid 

of a l0 kg steel hammer which struck against an aluminium plate' Great care was taken

in the production and acquisition of SH-waves. The SH-waves were produced by a portable apparatus specifically built

for the purpose. It consisiecl of a wooden block, weighed down tbr intimate contact. The block was positioned with the

length orthogonal to the seismic line. The shear waves were produced by tlie steel hammer which, in altemating

moielnents, itruck the lateral surface. P and S wave-field separation techniques r,vere used !o minirnize the hidden or

equivocal phenomena regarding the arrival of the i'irst-breaks of the SH-wave (Hasbrotik,'1987),.This technique consisted

oi multi-signal recording obtained from the subtraction (sum inverted) of the traces produced with inverse potarization.

Fig. 9 sho#s the traces producecl by the P wave sollrce and the SH wave'source and the related first breaks singlbd out for

the S I site.



'Ihe VP and VSH 2D refraction tornograplry rnoclels were obtained via the Rayfiact code. 'fhis is an inversion system
hrased on "wave path eikonal travel time" (WE'I) devised by Schuter ancJ Quintus-Bosz (1993). This method Lrtilizes a
back-projection tbrrnula of finite differences based on the eikonal equation lQin et a1.,1992). The procedure foiesees that
an inversion routine adjusts the initial velocity model until an acceptable nlui"ii between the calculated ancl measured first-
arrival travel times is obtained. The initial velocity model is defined by a 1D gradient which is then extended to cover the
two-dimensional area.

5. Results and discussion
The 2D travel tirne tomography of the P and SH velocity related to the 51, 52 and 53 arrays. An initial comparison
between lhe compressional waves and the aquif'er layers, highlights values ranging frorn 1200 to 1400 m/s.for53, in
accordance with the results of l-lasselstroern ( 1969) ancl l"laeni ( 1986). In contrast,-tor-the S I and 52 arrays, this velocity is
closetoor',lessthan 1000m/s.Fortheselatterlocalities,thelithological secluencesidentifieclthinhigheraquiferlayersio,
which it was possible to hypothesize non-uniform saturated conditions, A comparison betr,veen the theoreiical (synthetic)
and experimental first-arival times, highlights a fitting with an average resiclual time of less than 2.00 m/s, with the
exception of the fitting related to the VSI-I o1'52 (with an average residual time of'8.09 m/s). In general terrns, due to the
combinatorial character o1'the Eq. (1), the WSI rnoclel erro, r.sult. as being connected to the greatest value between the
averageresidual times of the VP and VSH spatial models. ln addition, it is irnportantto highlightthat, in this context, the
inverse problem of refraction travel time, a: I,n many otlier geophysical investigation methods, can be affbcted by no,-
uniqueness model results (Acl<cnnan et al., l9B6; Ivanov etai., zbos;. The WSI6ne-dirnensional analysis, extracted fr.m
the WSI two-dimensionai distribution, demonstrates how the peak values correspond to the presence of the water tables,
for each experimental case' Fufthermore, it highlights that eE=0,5 can be coirsiderecl as the tlrreshold which indicates the
existence bf the water table. Based on both the presuppositions reported in Table I and the establishecl i.-lg valr"re
illustrates the chromatic variation related to the WSI two-dimensional dislribution tbr each experimental-site. In this
context, the WSI water table models (WSl N0.5) are characterized by horizontally developed and near continuous areas.
The WSI spatial models can agree with the modality of the groundwater circr-rlation. In particular: - In site Sl, the
ditTerent depths resulting frorn the wSI u,ater table moiel, is related to the non uniform lo**.ing oiln. *ui., iable during
the dry period. This induces a locai and momentary suspension condition of the water table. -11 site 52, the WSI water
table model primarily shows a uniform and horizontal distribution of the water table; this is in accordance withil;;;;;;
circulation inthe aqtrifer layer. - In site S3, the spatial distributiqn of'the WSI..**, to be concorclant with groundwater
circulation' In fact, as previously stated in this pap"., the aquifer iayer is characterized by lateral and vertical iariations of
granular soils and clay. Studies, related to retiaction seismic tests, have illustrated the variation of p-waves and S-waves
velocity in granular soils and in clay. [n parlicular, Stiirnpe] et al. (1984) discussecl the behaviour of the afore-mentionecl
velocities in dry and saturatecl conriitions. Fig. l4 shows a high increase of VP anci an unchanged va1:e of VS between the
dry and saturated sand.,lnvers:]y:rth. satulated clay shows-both a greater ratio VP/VS and also greater values of VS in
comparison to satLrrated sancl, 1'aking this into account, as well as the water circulation nro,futityTn grorrfu, roifs and in
clays, the spatial behaviotir of the WSl can be characterised as follows: i, In ciays, the suction phenomenon determines a
gradual variation of the rvatel content cluring the transition between tire upper zone and the lower zone of the il;;i;
lt involves lower 6VP values fbr suitable 5i values. In contrast, the suction is rveak in granuiar soils, This determines agreaterpropensityoftheWslfortheinvestigationofwatertablesinsuchsoils.ii. fheVsin"r.ur"duringthetransitiorr
fiom saturated sands to clay, and the VS clecrease in the inverse transition, determine two rjifybrent behaviours of the WSl.
ln both cases, a fundamental role is provided by the ratio 1:3 between 6vP and 6vs (Eqs. (l) and (2)). In the first case,
the WSI shorvs values close to zero, negative, or less than eE. In the second case the WSI shows poritir. values which
can also exceed eE. Bearing these observations in mind, it is possible to hypothesizethatthe WSJ individualizes granular
aquifers inside a saturated granular soil-clay seqlrence. In refirence to site S3, tl'," negative valugs ;aih. wsf"orrespond
to clayey sublayers inside the aqui{br layer ancl to the clayey bed layer. Greater uuriibility of the WSI in ..fution-tJ tfr"VP/VSH and the dynamic Poisson's ratio. In particular, ihese last two parameters do not show any peak ccjndition or
evident increase of their pattern in corespondence to the water table.

6. Conclusions
The traditional parameters resuiting l}om seismic refraction tests do not always provicle exhaustive and above all
unequivocal information abor:t groundwater levels. The wSI formulation gives diieci infbrma,tion both on the existence
and on the Ievel of the groundwater table. This is due to the fact that it is basecl on a different ,"oauiity *fri.t.l ,*grtut.. rt.propagation of the compressional and shear waves in the i:hysical media. Furthennore, its mathematical fbrm"iequires h
spatial distribution of body r.vave veiocity. This requircs a tomography analysis of data and therefbre a seismic'.ri.u;;io;
aray related to the P and SFI travel tirne waves acquisition. The applicalion of the methodology in three areas'permitted



the detennination of the positive minimal e0 values of the WSI correlated to the groundwater level. In addition, the tr,vo-
dimensionaldistribution of the WSI demonstrateclthat sE is exceeded only in relatior-t to saturated granularsoils. However,
in relation to clayey soils, the WSl showed values less than l-tE and fi'equeutly negative. This behivior is conoborated by
literatr'rre regarding correlations between body r,vave velocity ancllithology, in relation to the dry and saturated condition.
In conclusion, this str.rdy highlighted that the WSI is more susceptible to lithology ancl the unsatr-rrated-saturated transition
layer than to the VP/VS and Poisson's ratio.
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P.art I. PRINCIPLES (50 Mafks)

Answer the FIRST Q.UtrSTIOI.{ and TWO ONLY of thc others;

Write brielly on of the tbllowing:

Fluvial environments and facies. (tr8 ft{trh:;)

Evaporite deposits and depositional environments. (16 N{arhs)

The characteristic features of the depositional environments of

marine carbonates and carbonate platform.

4. The characteristic features of the depositional envit'orlrl.tenf'! oi'

intertidal-subtidal carbonate sancl bodies. (l6lvl:irks)

Bart II. APPLICATIOI{S (50 Mar ks)

Answer the following questions, illustrating your iirls\t'sr$ by

cliagrams wherever possible.

1. "Tectonics and nearby source areas affectecl the sedimenttliorr alrd

facies distribution of the carbonate-evaporite-siliciclastic svstem of

the unstable coastal areas of the Red Sea Rift".

Explain the above-mentioned statement. (25 M a e'kr;)

2, Describe in some detail how sedirnentary envir'onnrcn fs \\,cre

identified in the stable Eocene carbonate plattornr of ON.P QI\t,Y of
!

the two areas you studied in the NilelValley. (25 M a rl<s)

-

k+d.*+ JH:,*+l-q O*g^i 6kJ.ol
*WU* ei>U :,_xll .i**;'l :6rt-dl

ProJ. Dr. Emctd R. Pltiloltbos Dr, tVlultrrtottd ,1, l)s.'tr


	IMG
	IMG_0001
	IMG_0002
	IMG_0003
	IMG_0004
	IMG_0005
	IMG_0006
	IMG_0007
	IMG_0008
	IMG_0009
	IMG_0010
	IMG_0011
	IMG_0012
	IMG_0013
	IMG_0014
	IMG_0015
	IMG_0016
	IMG_0017
	IMG_0018
	IMG_0019
	IMG_0020
	IMG_0021
	IMG_0022
	IMG_0023
	IMG_0024
	IMG_0025
	IMG_0026
	IMG_0027
	IMG_0028
	IMG_0029
	IMG_0030
	IMG_0031
	IMG_0032
	IMG_0033
	IMG_0034
	IMG_0035
	IMG_0036
	IMG_0037
	IMG_0038
	IMG_0039
	IMG_0040
	IMG_0041
	IMG_0042
	IMG_0043
	IMG_0044
	IMG_0045

