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ABSTRACT 
Porosity and permeability are the two most important of reservoir rock characteristics particularly in sandstones. 

They are controlled by rock fabric, mineralogical composition, diagenetic evolution, etc. To address the 

unknowns, this investigation examined 98 of core, core plug and side wall core samples taken from oil fields of 

block 15-2 in Cuu Long basin. The samples were analyzed via thin section, Scanning electron microscope 

(SEM), X-ray diffraction (XRD) and measured helium porosity and Klinkenberg permeability. The results 

showed that most of sandstones in sequences BH1.2 and C1 are arkose and lithic arkose and sporadically 

interbedded by feldspathic greywacke and carbonate cemented sandstones while feldspathic greywacke and 

zeolite cemented sandstones are commonly present in sequences D1 and E1. The clean sandstones with 

moderately-well grain sorting have higher porosities and permeable abilities than the very poorly-poorly sorted 

sandstones. The medium-coarse grained sandstones have a higher porosity and permeability than the very fine-

fine grained sandstones. The diagenetic processes of sandstones are progressively growing with the increasing 

burial depth as smectite transfers into illite and the amount of illite tends to increase while kaolinite reduces and 

transfers into dickite. Feldspars and lithic fragments are highly leached and sandstones are heavily restricted by 

cementation and compaction at deeper. The grain sorting, grain size, compaction and cementation cause to 

decrease the porosity and permeability of the sandstones. Additionally, clay minerals as illite and chlorite have a 

negative effect and cause highly decreasing permeability. 

Keywords: Cuu Long basin; sandstone reservoir; petrography; diagenetic processes; porosity and 

permeability 

 

I. INTRODUCTION 
Petrography characteristics as 

mineralogical composition, grain texture and lithic 

formation are significant factors owing to their 

influences on the porosity and permeability of 

sandstone reservoir rocks. These are important 

parameters that control how much hydrocarbon a 

formation can store and pass through.  

Previous investigations in terms of grain 

size, grain sorting, spatial distribution and diagenetic 

features that control porosity and permeability of 

sandstones have been done by some researchers such 

as Worden (1998) and Morad (1998). Effect of 

sorting on porosity was investigated by Bear (1972). 

Variation of porosity and permeability due to 

influence of grain size, sorting, cement volume was 

showed by McKinley, et al (2011). The relationship 

between grain size and reservoir rock characteristics 

was demonstrated by Griffith (1952).  

In this work, the article reveals petrography 

features, post-depositional diagenesis and gives 

factors that impact on porosity and permeability of 

Oligocene sandstones, block 15-2 in Cuu Long 

basin. 

Cuu Long basin is a Tertiary rift basin, 

located on the southern shelf of Vietnam. The 

northern west of Cuu Long basin is bordered by 

continental block. To the southern west the basin is 

bordered by Khorat-Natuna swell and to the northern 

east it is bordered by Tuy Hoa fault. The south and 

southeast of Cuu Long basin is Con Son swell. It 

covers on an area of roughly 36,000km
2
 consisting 

blocks: 01, 02, 09, 15-1, 15-2, 16 and 17 in which 

block 15-2 is on the west of the basin (fig. 1). 

The basin has been filled by Tertiary 

sediments and has the largest oil reserve in Vietnam. 

Oil has been exploited from Early Miocene and 

Oligocene sandstone reservoirs of blocks: 15-2; 15-

1; 01; 09-2; 09-1 16-1. Oligocene stratigraphy 

divided into Upper Oligocene characterized by Tra 

Tan formation, which are composed of sequences C1 

and D1 and Lower Oligocene characterized by Tra 

Cu formation, which is included of sequences E1 

and F1 (Tran Le Dong and Phung Dac Hai, 2005). 
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Figure 1. Map of study area (Petro Vietnam 2014) 

 

Recently studies detected out palynomorph 

assemblages as Verrutricolporites pachydermus, 

Jussiena spp., Cicatricosisporitesdorogensis in 

sequence BH1.2 that is featured in Lower Miocene-

Upper Oligocene (?) (Mai Hoang Dam and Chu Duc 

Quang, 2015). Oligocene sandstone sequences in 

block 15-2 are distinct petrographic characterization 

and have experienced diagenetic processes. Hence 

the porosity and permeability of each sandstone 

sequence are heterogeneous and resulting to its 

reservoir quality is not being the same.  

 

II. METHODS 
To carry out the investigation, 98 of core, 

core plug and side wall core samples were taken 

from oil fields in Oligocene sandstone reservoirs of 

block 15-2 in Cuu Long basin. All samples were 

analyzed by thin section under microscope as grain 

size measure (Wentworth’s scale, 1922); in terms of 

grain texture description including grain roundness, 

grain sorting, arrangement and grain contacts (Folk, 

et al., 1970) and (Petijohn et al., 1987). Verifying 

rock composition and porosity is carried out by 

mineral point counting method and rock 

classification is based on the mineralogical 

composition of their framework grains, which are 

quartz, feldspar, lithic fragments (Folk's 

classification, 1974). Clay fraction with the particle 

size smaller than 2 µm was determined by XRD 

analysis via D8-ADVANCE and calculated amount 

of semi-quantitative by Topas software. Clay 

mineral morphologies, their distribution, 

arrangement in pore spaces and relation to 

framework grains were verified by SEM 

examination (Welton, 2003). Then the samples were 

measured helium porosity as Boyle’s law and 

Klinkenberg permeability as Darcy’s law. Basing the 

analytic results, the assessment of reservoir rocks is 

according to Levorsen (1967). 

 

III. RESULTS 
III.1. Petrographic characterization 

Oligocene sandstone reservoir rocks in 

block 15-2 consist of sequences BH1.2, C1, D1, E1 

and F1 that are made up of many types of sandstones 

having the grain size variation from very fine to 

coarse and very coarse, locally gravel and pebble. 

The textural characteristics of sandstone as grain 

sorting is poor to good, less frequently very good, 

grain roundness is commonly angular, sub-angular, 

sub-rounded, less commonly rounded and grain 

contacts are point to point, long and concavo-

convex, rarely floating. Almost all Oligocene 

reservoir sandstones are clean and commonly rich of 

quartz, feldspar and granitic fragments; locally, 

including metamorphic and volcanic debris (fig. 2a). 

Sporadically carbonate cemented sandstone and 

matrix-rich sandstone, larger than 15% interbed in 

clean sandstones (fig. 2b&c). Being noted that 

matrix-rich sandstones frequently occur in sequence 

D1 and the sandstones that are principally cemented 

by zeolite are richly present in sandstones of 

sequence E1 (fig. 2d). The major authigenic and 

cement minerals are clays with subordinate quartz 

overgrowths, albite, siderite and opaque minerals 

and distributed dominantly in sequences BH1.2 and 

C1. The porosity and permeability of sandstones are 

in a wide ranging from very poor up to good and 

very good. Their porosity and permeability are 

varying due to influence of grain sorting, grain size 
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between oil fields after deposited sediments and 

owing to impact of cementation, mechanic 

compaction along with the burial depth. There is 

none core samples taken from sequence F1 so this 

work does not consider. Petrographical features, 

diagenetic processes and correlation of porosity and 

permeability of each sequence are mentioned in 

more detail below. 

 

Sequence BH1.2: 

The sandstones are composed of very fine 

to coarse and very coarse grains and are determined 

mainly as arkose, lithic arkose with lesser matrix-

rich feldspathic greywacke. The grain roundness is 

angular, sub-angular to sub-rounded and the grain 

contacts are dominantly point to point and long 

types. Medium to coarse and very coarse grained 

sandstones are very poorly, poorly and moderately 

sorting. Very fine to fine grained sandstones have 

the better grain sorting. The grain sorting is 

dominantly moderate, moderately good-good and 

rarely poor. The framework grains are cemented 

predominant clays and subordinate carbonate as 

calcite and quartz overgrowths, which are 

sporadically surrounding on quartz grain surfaces. 

The porosity and permeability of moderately sorted, 

coarse and very coarse grained sandstones are the 

largest and of poorly sorted, fine grained sandstones 

are the smallest (tab. 1). It reveals the porosity and 

permeability of sandstones are significantly 

depending on grain sorting and grain size. Less 

common feldspathic greywacke sandstones with rich 

of matrix have very poor porosity that is almost 

smaller than 5%. 

 

Sequence C1: 

Most of sandstones are clean and matrix-

poor, classified as arkose and lithic arkose. Rarely 

occurrence of poikilotopic carbonate cemented 

sandstone is in the sequence. The sandstones contain 

sub-angular to sub-rounded framework grains, less 

frequently angular and rounded grains. Coarse-very 

coarse grained sandstones are very poorly-poorly 

sorted and fine-medium grained sandstones are 

poorly-moderately sorted. The contacts of 

framework grains are point to point and long types. 

The authigenic and cement minerals are 

predominantly clays, less frequently carbonate, 

albite and quartz. The porosity of fine-medium 

grained sandstones is higher compared to that of 

coarse-very coarse grained sandstones and 

poikilotopic carbonate cemented sandstone whereas 

fine grained sandstones have the lowest permeability 

(tab. 2). Their porosities seriously depend on the 

grain sorting.  

Sequence D1: 

Sandstones are built up by very fine to fine 

grains and some are medium-coarse grains. The 

roundness of grains is sub-angular, sub-rounded, 

locally rounded. The matrix-poor sandstones are 

determined as arkose and lithic arkose with 

moderately-well sorted and the matrix-rich 

sandstones are classified as feldspathic greywacke 

with poorly sorted that are interbedding in arkose 

and lithic arkose. The framework grains of 

sandstones are mainly cemented by clays and 

carbonate minerals as calcite, siderite and dolomite 

and authigenic quartz that grows on the detrital 

quartz surface. Carbonate minerals and quartz 

overgrowths just appear in local. The porosity of 

feldspathic greywacke sandstones is none 

appearance due to matrix pore-filling. The clean 

medium-coarse grained sandstones have the 

moderate-good porosity and the good permeability 

while the poor-very poor porosity and permeability 

are noted in the very fine-fine grained sandstones 

(tab. 3). It demonstrates that the porosity and 

permeability downgrade with decreasing the grain 

size. 

 

Sequence E1:  
The sandstones are composed of medium-

coarse grained sandstones, which are interbedded by 

very fine-fine grained sandstones. Locally, there is 

the appearance of very coarse sandstones and 

gravels, pebbles with granular shape, which are very 

poorly sorted. The sandstones are strongly squeezed 

as showing the grain contacts is long and concavo-

convex types. The grain sorting of the sandstones is 

commonly moderate to good and the framework 

grain roundness is sub-angular, sub-rounded to 

rounded, sometimes the medium-coarse sandstones 

contain the angular grains. Most of sandstones are 

clean, poor matrix and classified arkose and lithic 

arkose, rarely the matrix-rich sandstones are 

feldspathic greywacke. The sandstones are cemented 

by clays with subordinate by carbonate minerals as 

calcite and siderite in local calcite presents as 

poikilotopic cement. Particularly, the sandstone in 

this sequence was directly deposited on igneous 

basement rock and influenced by magma activity. 

Hence the sandstone sequence was crossed by 

extrusive rock dykes and the sandstones were 

cemented by zeolite that occurs quite abundantly. 

The porosity of the arkose and lithic arkose 

sandstones is related to the grain size and grain 

sorting as showing the moderately-well sorted, 

coarse sandstones has a higher visible porosity 

compared to the poorly sorted coarse sandstones and 

medium sandstones. The fine sandstones are in very 

poor visible porosity (tab. 4). The porosity of the 

zeolitized sandstones significantly depends on the 

amount of zeolite appearing in the sandstones (tab. 

4). The highly zeolite cemented sandstones have low 

pore spaces between framework grains. 
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Table 1. Summary of petrographic data and porosity, permeability of sequence BH1.2 

 
Note: VP: very poor; P: poor; M: moderate; MG: moderate good; A: angular; SA: sub-angular; SR: sub-

rounded; P-L: point-long 

Q: all quartz but not quartzite; F: feldspars and granite fragments; R: Other rock fragments; in this study, R 

consists mainly of volcanic and metamorphic fragments); Visible porosity is not including micropores. 

 

Table 2. Summary of petrographic data and porosity, permeability of sequence C1 

 
 

Table 3. Summary of petrographic data and porosity, permeability of sequence D1 

 
 

Note: VP: very poor; P: poor; M: moderate; MG: moderate good; A: angular; SA: sub-angular; SR: sub-

rounded; R: rounded; P-L-C: point-long and concavo-convex; Q: all quartz but not quartzite; F: feldspars and 

granite fragments; R: Other rock fragments; in this study, R consists mainly of volcanic and metamorphic 

fragments); Visible porosity is not including micropores. 



 

 

  

  Lieu, Kim Phuong.et.al. Int. Journal of Engineering Research and Application             www.ijera.com 

ISSN : 2248-9622, Vol. 7, Issue 6, ( Part -7) June 2017, pp.62-73 

 

 
www.ijera.com                                     DOI: 10.9790/9622-0706076273                                      66 | P a g e  

 

 

Table 4. Summary of petrographic data and porosity, permeability of the clean sandstones in sequence E1 

 
Note: P: poor; M: moderate; MG: moderate good; G: good; A: angular; SA: sub-angular; SR: sub-rounded; R: 

rounded; L-C: long-concavo-convex; P/L-C: long-concavo-convex and sometime point; L/C: long and sometime 

concavo-convex; Q: all quartz but not quartzite; F: feldspars and granite fragments; R: Other rock fragments; 

in this study, R consists mainly of volcanic and metamorphic fragments); Visible porosity is not including 

micropores 

 

III.2. Diagenesis 

The clay minerals were contemporarily 

deposited with the detrital materials in syn-

depositional period so called matrix clays. Besides, 

the clay minerals that are created in diagenesis are 

a role as cement, sticking grains together. The 

analyzed clay minerals by XRD examination were 

extracted from Oligocene sandstones of the oil 

fields in study area (fig. 1). 

The diagenesis of the sandstones is 

progressively increasing following the burial depth 

as showing the amount of kaolinite is decreasing 

whereas the volume of chlorite and illite are greater 

from sequence BH1.2 to sequence E1 (tab. 5). 

Smectite just presents in sequence BH1.2 at the 

west edge of basin but completely absents from 

sequence C1. Appearing mixed layers of illite-

smectite tends increasing at deeper burial. This 

reveals the temperature is lightly increasing from 

the west part to the center of basin. At the higher 

burial with increasing the temperature kaolinite 

transfers into dickite, which is large euhedral 

crystals arranging face to face as booklets form, 

and into zeolite, which is in pore-filling form 

owing to the effect of hydrothermal flow extracted 

from underlain igneous basement.  

Additionally, the sandstones are heavily 

mechanically squeezed and dissolved through 

sequences and the framework grains of the 

sandstones in sequence BH1.2 and sequence C1 

contact each other by point to point and long types. 

The contacts change into long and concavo-convex 

and feldspar, volcanic fragments are strongly 

leached, forming secondary porosity in sequence 

E1. Diagenetic processes result to decrease the 

porosity and permeability of the sandstones, thus 

the porosity and permeability of the sandstones in 

sequence E1 are smaller than those of the 

sandstones in above sequences but the porosity is 

partly enhanced by the secondary porosity. 

 

Table 5. Semi-quantitative percentage of clay fraction  

Sequence Range 

Semi-quantitative percentage of clay fraction (%) 

Kaolinite Chlorite Illite Smectite 
Mixed layers of 

Illite-Smectite 

BH1.2 
Min-Max 38.7-88.0 7.2-56.9 2.2-26.3 0.0-30.2 0.0-22.0 

Common 40.0-61.5 20.0-57.4 6.1-27.1 16.2-22.6 2.0-4.2 



 

 

  

  Lieu, Kim Phuong.et.al. Int. Journal of Engineering Research and Application             www.ijera.com 

ISSN : 2248-9622, Vol. 7, Issue 6, ( Part -7) June 2017, pp.62-73 

 

 
www.ijera.com                                     DOI: 10.9790/9622-0706076273                                      67 | P a g e  

 

 

 

 
Figure 2. Photomicrographs of Oligocene sandstones. The major composition of sandstone is quartz (Q), 

plagioclase (Pl), orthoclase (O), biotite (Bi) and lithic fragments as granite (G), quartzite (Qz),  

volcanic debris (V). 

C1 
Min-Max 23.9-75.0 4.0-67.8 4.3-29.5 0.0 0.0-19.0 

Common 34.0-58.8 18.0-59.1 6.2-24.8 0.0 6.0-16.0 

D1 
Min-Max 32.7-68.3 16.0-69.9 12.2-45.5 0.0 0.0-14.0 

Common 33.2-52.5 20.6-62.2 13.0-27.8 0.0 3.8-9.0 

E1 
Min-Max 22.7-38.2 6.0-100.0 14.5-79.5 0.0 0.0-31.8 

Common 24.2-32.6 25.0-68.8 18.0-57.7 0.0 3.5-10.4 
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(a) sandstone from 3057.84m depth in sequence C1 

is cemented by clays (green arrows), kaolinite (K, 

red arrows) filling in pores in local quartz 

overgrowths (q) grow on quartz surface; (b) clay 

matrix-rich (Cl) sandstone from 3314.5m depth in 

sequence D1; (c&d) sandstones from 3473.5m and 

3456.9m in sequences E1 are cemented by calcite 

(Ca) in poikilotopic form and zeolite (Ze). Yellow 

arrow indicates calcite replaces in plagioclase; (e) 

moderately-well sorted sandstone from 2756.82m 

depth in sequence BH1.2 is good porosity (stained 

blue color); (f) poorly sorted sandstone from 

3053.22m depth in sequence C1 is in poor porosity. 

Sometimes, kaolinite fills in pores and red arrows 

indicate feldspars dissolved forming secondary 

pores; (g) medium grained sandstone from 

3041.85m depth in sequence C1 is in good 

permeability with wide pore throats (black arrows); 

(h) fine grained sandstone from 3034.33m depth in 

sequence C1 has moderate-poor permeability with 

narrow pore throats (black arrow) sporadically 

quartz overgrowths (q, green arrows) cover on 

quartz surfaces. 

 

III.3. Features impact on the porosity and 

permeability of sandstone reservoir rocks 

The porosity and permeability of 

sandstone are reduced during lithic formation 

owing to the influences of geological age, tectonic, 

depositional environment, etc. However, the study 

just considers the basic properties recognized by 

thin section analysis as mineralogical composition, 

grain texture, compaction, cementation in post-

depositional processes. 

The major composition of the sandstones 

is dominated by quartz, feldspar including K-

feldspar and plagioclase, lithic fragments like 

dominant granite, volcanic debris and a lesser 

quartzite, schist and chert. The composition lessly 

affects on the porosity and permeability of the 

sandstones in this study. The profound influence on 

the porosity of these sandstones is realized by grain 

texture such as grain size and grain sorting as 

shown in (fig. 2e&f) and (fig. 3 – 6). Figures show 

that the porosity of both the very fine-fine and 

medium-coarse grained sandstones is decreasing as 

the grain sorting is worse. The poorly sorted 

sandstones have high proportion of matrix to 

detrital grains and the finer grains of matrix fill in 

pore spaces between framework grains, thus the 

porosity is inhibited. The porosity of the medium-

coarse sandstones are larger than that of the very 

fine-fine ones. This may be because the finer 

sandstones have suffered more compaction. 

However, some of R-squared values on chart are 

low because the identical samples for comparison 

are few. The correlation between grain texture and 

porosity of the carbonate and zeolite cemented 

sandstones is not analyzed because their porosities 

are very poor or sometimes non existence.  

 

a b  
c 

d  
e  

f 

Figure 3. Correlation between grain size, grain sorting and porosity of sequence BH1.2 

 

The visible porosity is not including micropores 

(fig. 3 a-c) and helium porosity (fig. 3 d-f). Figure 

3b shows that the decline trend of porosity is not 

sharp compared to the other figures because the 

determined samples are not in a similar condition. 
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a b c 

d e f 

Figure 4. Correlation between grain size, grain sorting and porosity of sequence C1 

 

The visible porosity is not including micropores (fig. 4 a-c) and helium porosity (fig. 4 d-f) 

 

a b 

c d 

Figure 5. Correlation between grain size, grain sorting and porosity of sequence D1 

 

The visible porosity is not including micropores (fig. 5 a&b) and helium porosity (fig. 5 c&d) 

 

a b c 

d e f 

Figure 6. Correlation between grain size, grain sorting and porosity of sequence E1 

 

The visible porosity is not including 

micropores (fig. 6 a-c) and helium porosity (fig. 6 d-

f). Figure 6f reveals that the decline trend of porosity 

is not sharp compared to the other figures because the 

determined samples are not in a similar condition.  

Additionally, the permeability is particularly 

impacted by the grain size. The coarse grained 
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sandstones have wide pore throats and fluid easily 

flows through pore spaces so their permeability is 

larger than that of the finer grained sandstones, which 

have narrow pore connections (fig. 2g&h), (tab. 2, 

3& 4). The sandstones containing abundant matrix 

have a lower porosity and permeability compared to 

those of the clean sandstones owing to pore-filling 

matrix (fig. 2b). Besides, the permeability is strongly 

correlated to the porosity that means the large 

porosity is corresponding to the large permeability. 

The good sandstone reservoir capacity must have the 

highly porosity and permeability, in order to hold the 

huge fluid volume in which fluid flows easily 

through pore spaces of rocks. The relation between 

the porosity and permeability of the analyzed 

sandstones reveals that the higher porosity is the 

higher permeability as shown in figure 7. 

 

 
a 

 
b 

Figure 7. Correlation between porosity and permeability 

 

With the deeper burial, cementation and 

mechanical compaction significantly control on the 

porosity of sandstone, as shown in figure 8. 

Oligocene sandstone reservoir rocks are cemented by 

carbonate, zeolite and clays. The sandstones in 

sequences BH1.2 and C1 are weakly cemented and 

the destroyed intergranular porosity, which is visible 

porosity under microscope, is due to cementation 

(10-40%). At the deeper depth the strong cementation 

takes place in sequences D1 and E1 and the 

intergranular porosity is lost from 20% up to 97%. 

The sandstones in sequence E1 are seriously 

cemented by zeolite. The sandstones are squeezed 

increasingly along with the burial as showing the 

grain contacts changes from point to point and long 

types in sequences BH1.2 and C1 into long and 

concavo-convex types in sequences D1 and E1. The 

compaction is harmful for the porosity of the 

sandstones in sequences BH1.2 and C1 roughly 15-

75% and 25-80% in sequences D1 and E1. It 

demonstrates that the porosity of the sandstones in 

sequences BH1.2 and C1 is better preserved. In 

particular, the secondary porosity formed owing to 

the dissolution of feldspar and volcanic debris is 

rising following the burial depth of the sandstones in 

sequences D1 and E1 (fig. 9a). 

 

 
Figure 8. The intergranular porosity lost due to cementation and compaction (Houseknecht, 1987) 
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Clay minerals that are either in pore-filling 

or in grain surrounding coatings have negative 

effects on the porosity and permeability. Most of 

the determined sandstones are clean, containing 

less than 15% of clay matrix and the total clay 

amount in percent composition of sandstone is 

partly declining the porosity (fig. 10a&b). 

Depending on their morphologies, the 

clays are significantly decreasing the permeability. 

Kaolinite is frequently in form of pore-filling 

aggregations with pseudohexagonal plates 

arranging as vermiforms and booklets that builds 

the complex pore structure. However, between 

kaolinite aggregations have micro pores that fluid 

can flow through pores (fig. 9b&c). Hence 

kaolinite does not much reduce the permeability 

(fig. 11a). Illite and chlorite that appear as a mat 

coating on the quartz surface are responsible to 

prevent the growth of quartz overgrowths and tend 

to conserve the porosity of the sandstones (fig. 9d). 

Illite also occurs in pore-bridging ribbon and pore-

filling forms (fig. 9e&f). In the work, illite is much 

abundant in pore-bridging form resulting to decline 

fluid flows through pores and has a great effect on 

the permeability (fig. 11b). Chlorite with irregular 

morphology arranges sub-parallel and grows 

perpendicular to detrital grain surfaces extending to 

pore spaces (fig. 9g&h), in which chlorite is more 

abundant in perpendicular to detrital grain surface 

form and this is a reason to reduce significantly the 

permeability (fig. 11c). Smectite easily transfers 

into illite as the temperature increases and less 

frequently appears in oil fields so the study does 

not mention its effects.  

 

 
Figure 9. SEM images show the morphologies of clay minerals. 
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(a) at 3404.04m depth in sequence E1, 

feldspar is leached forming micro secondary pores 

(white arrows) and clay (Cl) attaches on its edge; 

(b&c) at 2177.1m and 3398m depths in sequences 

BH1.2 and E1, kaolinite and dickite in vermiforms 

and booklets fill in pores, red arrows indicate micro 

pores between kaolinite aggregations; (d) at 

3057.84m depth in sequence C1, illite (Il) and illite-

chlorite (Il-Ch) cover on quartz surface and red arrow 

indicates pore space between grains; (e&f) at 3313m 

and 3406m depths in sequence E1, illite is in pore-

bridging form (red arrows) and detrital grain 

coatings; (g&h) at 4290 and 4297.5m depths in 

sequence E1, chlorite (Ch) arranges sub-parallel and 

grows perpendicular to detrital grain surfaces. 

 

 
a 

 
b 

Figure 10. Correlation between total clays and porosity 

 

 
a 

 
b c 

Figure 11. Correlation between clay fraction and permeability 

 

IV. DISCUSSION AND CONCLUSIONS 
The analyzed Oligocene sandstone reservoir 

rocks of block 15-2 in Cuu Long basin are classified 

mainly arkose, lithic arkose that have the very poor to 

excellent porosity, infrequently interbedded by 

feldspathic greywacke and carbonate cemented 

sandstones with very poor porosity in sequences 

BH1.2 and C1. Particularly, the matrix-rich 

sandstones and the zeolite cemented sandstones 

dominantly present in sequences D1 and E1 

respectively. The grain sorting and grain size have 

serious effects to the porosity and permeability of the 

sandstone. The moderately-well sorted, medium-

coarse grained sandstones have the best both porosity 

and permeability. This is consistent to figures 

illustrated by Selle (2000). The fine grained 

sandstones have undergone more compaction and at 

the high burial depth the sandstones are more heavily 

cemented and squeezed. Illite and chlorite have a 

profound effect on the permeability.  

In brief, the sandstones in sequences BH1.2 and C1 

are the best storage rocks in Oligocene sandstone 

strata. 
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