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Late 55° 54¢ 3450 3,
. o ‘
Longe2  H5%T  417 W,

Driiling commsnced SePel7
& suspended 12.5.36
#Final Depth 29171
Drilled rotary Q-L3505¢
A cable tool 1305-15861
" rotary 1586M29Lyt
Elevation of Hotary Table 565t (basis of measurements)

113" cesing cemanted %o surface ot 268t 4v,

%hen at 2917' ¢the bit stuck in the bottom of the hole.
The drill pipe was backed off to 2086' and & 3' wooden plug

was placed on the $ish, followed by cement to 20601,
B1" casing cemented to surfuce at 2057' 2§%. |

The 8§% casing was perforasted subsequently by
%ah&u&k&r&ar gun a8 follows, using §" bulletsiw

Batween 1760" and 1806' by 186 bullets.
(The hole was then filled with cement to 17401).
Between L720Y and 1735Y by 61 bullets.

# 1582 and 1630 by 164 v

4 Behlumberger electrical survey was made at 27161,

Lats 55° 540 0,5 N,

a q
Long. 01 24,459
Prilling oA R o %.11.58

" suspended 5e5e39
Finsl depth 24321,

NLF/AC



, (eontd) .

Drilled cable tool OBl

“ rotary 6L5=24321¢
Slevation of rotary tuble 451 (basis of all measurements,

113" sasing cemented to surface at 357! 6%,

When at 24L7' the 7i" bit stuck snd the drill pipe was
packed off to 1999% 4", The hole was then plugged with mud
palls to 1560

#37 casing set at 1958 and cewented to 12701,
During subsecuent fishing the lost drill pipe wae eut at
2063t 4*, Further fishing attempts failed, the top of the
fish remaining at 2063Y 44,

The hole was left full of water, the water level being
at 195Y from surface on Jle12435.

A Sehlusberger electrical survey was mede at LBELY,

4 A 2 by Yo s %
Lousiand Jio,

Late 55° 551 50.5" N.
Lontg 30 59’ 2778 ¥,

Drilling commenced 1143439
" guspended 1484359
Finel Depth 21681
Hole drilled rotayy throughout.
glevation of rotary table 466! (basis of all measure-

154" casing cemented to surface at 109%. —

A 3Y wooden plug ﬁ&ﬁlplﬁﬁﬁﬁ at the top of the 108" hole
at 14007 and covered with cement to 1J95'. A& JY wooden plug
was then placed in thwe 143" hole at 449" und the hole filled
with cement o tha'aartaﬁe.

NLF/AC



The presence of numerous bltumlnous sandstones, shows
of oll snd gas founé fu mines ané elssvhere, and particularly
the natural seep at 5t. Q&tmrmga #ell Liberten, have long
turned the thoughts of ga@l@gistg towerds the oil possibilities
of the Caleiferous Hendstone Serles of the ¥ldlend Valley of
‘§cetl&aé. The Cousland - D'iroy snticline &s the largest
sultzble structure in the ar;a wng the obvious first cheolee for
& test well to explore the series., The anticiine sas first
tested st D'hroy farm, where In 1527 & yleld of sbout 7 tons of
01l was aktéineé st & depth of 1010/20 feet, in & well drilled
by Pearsons. This sell wes subsequently sbandoned for reasons
sther thum geologiesl, 4# & test it was eneoursging btut
inconclusive,

Thers were teo schools of thought on the subject of
the formation of the numerous cil Indleations in the Celeiferocus
Sandetons fevies, The flrst school melnteinsd thet the oil was
probably produced by the destructive diatillation of the various
oil shsle beds present in the series, by the astion of intrusive
izgneous rocks, shich are commen in the shsle fleld aresn., The
seccond school while admitting the possibillty of such & process
on a s@all sesle, thought that in view of the eldespread
distribtution of the oll iadications, nany of which oecur in
avess far resoved from lgneous intruslovs, a norpel mode of
ordgin was far more llkely. The encourcging result at D'arey
favoured the segond school, for thies ‘v z;m ars: in wiailsh ;e
nearvy ilantrusiocnz have been reeordeds |

The evidence which decided tho DeFele to underteke
further explorstory drilling on the Coupland - E?Argy sxis was
asgembled by B.E.H. Wyllie in his nots "0iL in the Carboniferous
of EScotland? dated 14.6,%% (see slao 011 Shale and Cannel Coal
inst. of Pet. 1938, p.13).



2. Historical - Contd,

During the gummer of 10356 the srea was examined in the
field by A. alligon. A48 & result of Allisen's report (on the
Cousland - D'arcy itrusture Filed: 5.10.36) a iaa&t&aa was chosen '
3 mile aeuthkmf Couslsnd village. This report inocluded a
avruetural contour map af‘the sres, showing the estinated
contours of iue top of the Calelfercus Sandstone Series, glving
& siniaus ¢closure of 400 feest,

The results of this well, Cousland No.l, wmhich
produces s féw galions of 0il and s considerable quantity of gas
from several sendstone ones, was considered sufficiently '
favoursbie to Jjustify & second well further down flank. A
second locstion was therefore chosen § mile west of well No,l.
This location was planned to strike the gus besring sandstones
ef well Ho.l st & structural elevation about 2%0 to =00 feet
lower, where Lt wag hoped thay'%ight prove oil bearing.

Before zeleoting the site for well No.Z the structural
centour map of the area was revised, The record of 0.1 well
had snown s marked thinning of the upper part of the Galeiferous
candstone Geries in the 2 miles separating thizs well from the
original D'arey well sad the new Nidlothian No.l well (drilled
aameurrenaiy with Cousland Xo.l by the inglo-americsn 01l Co,.
close by the old D'Arey well)s Although the thinning greatly
reduced the valus Qf ¢ontouis drawn on the top of the
Caleiferous Sandstone ferles for estimating dupths to lower
horizons, the contour map remsined the best evidence avallable
for the cholee of locations.

suring the revision of tae contour map 1t had become
apparent that {urther information wus necessary to dellinests
with any certainty the northern part @f the aﬁﬁzeiiaal region in
the Carberry Hill and Falside ares. Corberry Hill and Feiside
H1ll were thought te be the topographic expressions of domes in
the underlylng lower limestone group, but depthe were very
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doubtful To aeaﬁl@t& the structursl picture of the northern

end of the sntieline it was declded therefore to undertske &
prograame of shellow drilling, Three shallow wells, ﬁ.l, Ged
and O.3, were drilled, the results showing that the ﬁaaai@uﬁ axls
plunges north from well Ho.l, snd rises agein en eehelon about

§ uwile to the west tﬂ‘f@rm & dome including Carberry H1ll,
Hillhead sad Falside Hill., This northerly crest maximum then
plunges northwards without further reversel, (Hee Couslaend
fhallow Tests. A.H. {aitt, Dec, 193%8)

A third deep test waes then located on Falside Hill,
about % mile north of the erest maximum sccording to the eontour
map, This location, spart from belng explorstory, was thought
te have s ressonable chance of finding oil in the gas bearing
sands of well Ho.l,

Before the spudding in of well No.3%, and during the
driliing of well No.Z, & shallow water well (0.4) was drilled
near Fordel Hslns Farm for Stalr Estates Ltd, and subsequently
 another water well was drilled about 200 fset west of G.4 by the
44440.,0y o Poth of these wells provided rurth@r evidence for a
slight modificetion of the econtour map in this sres., They
showed that %hé crest waxiuum for the Cousland structure was
probably about 1500 feet south west of Fordel ¥ains, Ainother
deep test was therefore proposed on thie crest maxisum
(Location Ho.4) 28 a gas production well, but was never carried
outs

It should be mentlonsd that it was previously decided
to drill a No.4 vwell betwesn wells Ho.l &nd No.Z2 a8 & possible
a&l producer from the 1720/1906 sandstone zone of Ho.l well, but
this ldea wes abandoned when further production teste in well He.l
(combined with the results of ¥o.i well) showed that it wae most
uniikely that there was say oll column in this sand. Locatlon

o.4 was then traasferred to the Fordel Maing crest saximum
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referred to above, butl work never begun,

: prilling in the whole ares was suspended when well Hoo3
proved galina water 1@ the part of the succession which wes gas
besring in well sé.iﬁ The gag gones of ¥o.l well had also proved
water bearing in well No.2.

The aampilatianiaf this report supgests that before the
Cousland ares 1o definitely abandoned thers is & good csse for
drilling locztion Mo.4, in the neighbourhoed of the Fordel MHalns
erest maximum. A depth of 1770 feet for this test would suffice,
1t would have a good prospect of getting oll in the 1248 sandstone
of Noil well, and of tapping the 1582 sandstone in the most

favourable ares for gas production.

HLF/VIN



Bandstones and Shaleg with Cosle,

Bdge Coal Group

/ No.% Limestone 5' ca :
X 100' ca Sandstone,
sowe £hale

Bilston Burn Limestone 5' ca
N 40' c¢a Ehale,soume

e SR N AR

sandstone, thin
Upper Vezhim Limestons 5' c¢a couls,
Lower “ 1 40 ca sandstone
shale
Limestons diddle Vexhim Limestoae 2'oaw.
\ : [ 251! ca sandstone
Jroup } % snale
: Lower Vexhim Limestone 4' cs
ca 350! g ]
)

Hos2 Limestons 90! o3
. 100%'ca zmndstone
with 20ome shale

iD=-20' shale,marl
or sandstone

% 50! cs sandstone
1
j)

i Upper Noed Limsestons 20-%0!

S
\, 5
» Lower No.l Limestone Z0-%0!

2968' in Midlothian No.l

{The series i3 also referred
to as the 01l Ehsle Group)

Arthurts Eeat Volcanic Group
250! in Hidlothian Fo.l
Y

Upper 0ld Hed Bandstone

HLF/VIN

4 veariable series of shales,
sandstones, fireclays, thin
limestones, oceusional thin
coals and bltuminous shales,
Sancstones fregquently bituminous,

Hed and green lavas.

Fhite and Hed Bandstones,



In the publlication by ¥. ¥, Anderson and J, B. Eimpson,
fGeological Notes on Borings for 01l now in Progreseg at Cousland
and ['arey, ¥idlothian® (see 0il Shale and Cannel Coal. Inst, of
Pet. 1938, p.19), = various useful suggestions are made, partly
confirming suggestions slready made by the Company's Qeologisats,
which help to link the Céusl&nd succession with the general
successlon of the shale fields., 4 useful correlation table for
the oll-gshale field region will be found in Plate X1 of "The Qil-
hales of the Lothlans®, |

The correlations suggested by Anderson and Eimpsen

(of Hoi, Burvey) are as follows -

330/36 Bituminous Shale with Linguls,
¥yalina

%7739 Crinoidal Limestone

339/%340 Blaeck shales with Lingula, Fraser &Shell PRed.
Pilana, Avlceulopecten & ‘
Gonlatites

348/475 dostly firecluy & rooty
ssndstones of ganister type
{recorded as black shale &
sandstone in well log)

407/1% %arine crineidsl limestone X
41%/38 Richly fossilferous shale with g Raeburn Bhell Ped,

erinoids, brachiopods, ,
lamellibranchs & goniatites y.

Bi2/24 Coul Two Foot Coal
624/52 04l Shale, black shales with
Estheria unnet Ehale,

727/7%7 &hales with merine fauns in
caloareous rib near top
Productids, Hhynchonellids,
Lingula, Orbiculoides

758/67 Lava (olivine basalt) ef. Lava in Carlops
A section.
810/17 Ostracod Limestone Burdiehouse Limestone
reppaseatativa.

049/51 08tr good Limestone



The following notes gompsring the Cousland Succession

with that in other areas are only to be regarded as suggestions,

Larlops

4s mentioned above, the Cousland 7%8/67 lave, with the
ostracod limestones underiying it representing the Burdiehouse
limestone, 1 probably & produet of the ssme volecanic eplsode thai
formed the Carlops lavs which zlso overlies what is considered to be
& Purdiehouse representative. 4 description of the Carlops
section will be found in ?Thg Geology of the ¥elghbourhodd of
Edinburght dem, Geol. Surv. 1919 p.l7d." 7The ngatian, which 18
exposed down to about 150 feet below the Burdliehouse Llmestone, is

remarkable for its attenustion.

Es Fife.

Tha E. Fife coast section, between Cosal Farm and
pittenweenm, agrees tolerably well with the Cousland succession at
the top, but lower down turns dominantly sandy and gritty. (fee
E. Fife Hemolr 190Z. p.77-99).

The Cousland Ro.l Crineidal Limestones at 357/56 and
407/1%, ssem to compare with the Fife Crinoidsl limestones at
2&3' and 34%5' below the Hurlet Limestone, The lava episode may
be ;epressnéla by the mottled marl bed 0%4/90 feet below the

Burlet Limestone.

The correlstion by Hessrs. inderson and Bimpson shows that
the upper 600 feet of the Cousland 01l 8hale Group succession
compares guite well with the typlesl 041 Shals Group sections
devaloped further west in MHidlothian and West Lothian, TBelow
this it 15 not possible to find in the 0Ll Shale Group any marine
gones corresponding with the marine zoné in Cousland No.l betweon
760 and 900 below the top of the group, It appears possible that
thie mabine zone is 2 representative of the Northumberland facies
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of the Lower Carboniferous, with which the Dunbar Caleiferous
Sandstone ferles has been compared. 1t may very tentatively
be correlated with the strates Iinciluding the ¥oodend and Dun
limestones of the Lower Limestone Group of Horthumberland, which
are posslbly represented by the Pumpherston fhell bed in the
041 Bhale Group. The 1724/46 Crinoidal band of Cousland Ho.l
may represent the Duddo Limestone. (Bee Hem, Geol. Survey
"jeology of the Cheviot Hills" 19%2).

It should be mentioned that the Acre Limestone and the
Eelwell Limestone of the Northumberland Middle Limestone Group
have been correlated with the %e.2 and ¥o.l Limestones of the

#idlothian Lower Limestone Group.

NLF/VIM



¥ell No.3 began drilling in the lower part of the
Edge Coal Croup and therefore gives = complete section through
the Lower Limestons Qroup. This section may be taken as
standsrd for the area, For the general succesgion see Flgure 5,
and for detalls refer to the Well Log.

Other detalled sections in the Lower Limestone (roup were
given by the shallow boreholes G,1, (.2, G.% and 0.4 and the
Anglo-American 0Ll Co's shallow bors near G.4 (see A.H.Taitt
"Cousland Shallew Boreholes® Dec. 1330},

The wost lmportant index bed in the Lower Limsstone OGroud
is Ho.l Limestone {sometimes called the Gilmerton Limestone).
This 18 60 -~ 80 feet thick, and may develop a shaley parting in
the middle., Immedlately below No.l Limeslones & thin tlack

- ghale 4z usually developed and marks the top of the Caleiferous

fandstone feriss,

srous San ies (or 01l Shale Group).

. The rapldly alternating nature of the Calelferous
fandstone stratigraphy is well fllustrated by the detalled
well logs., The log of ¥Well Ho. 1, whlch was Ccorsd simost
continuously (spart from between 17303 feet and 1556 feet
drilled by cable tool) provides the best gtandard.

Little purpose would be zerved by recapitulating the
details of the lithology noted on the well logs but it will be
useful to comment on various fostures of the succession.

The sandatones which frequently show current bedding, the
dip of the current beddlng sometimes Lelng «® much as 400 nore
than the true dip, must bhe expected to vary in thickness in
different perts of the ﬁrw£, snd in pluces wmay die out
sltogether, It will be noticed for exsmplé on the correlation
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leiferous Bandsione Series -~ Contd,
diagram (Fig, 6) that the thick 913%/91 sandstone of Well No.l
is represented by only 10 fset of sandstone in Well Ho.2, and
that the 1582/1632 sandstone zone of Weil No.l is only
represented by § feet of sandstons in ¥ell No.2. On comparing
the total thickness of sandstone down to the base of the 1582
sand in the Wells No.l, 2 and 3 we get 445, 335 and 475 feet
to 139l, 1579 snd 1461 feet of forumation respectively. This
suggests that general thinning takes place more at the expense
of shales than sandstones.

A feature of the sandstones is the irregular development
of thin (a few inches to [ive feet) very well cementad bands,
locally known as "kingle®. These are extremely hard and
abrasive and csuse great wear on rock bits. #icaceous flaggy
sandstones are locslly termed '"fakes®,

The ssndstones fraquently merge gradualily Into sandy
ghale or sandy fireelay. The purer sandstones are mll
composed of angular or sub-angular guertz grains cemented by'
galeite.

Fireclays are not uncommon in the succession and ore
particularly well developed in No,l ¥Well between 27% and
665 feet below thaltog of the series,

Tne shales are of very variable type. The shales of
normal type are known locally as "blaes", and when sandy and
micaceous as '"fakey blaes", A characteristic feature of the
shales 18 the development of thin bands or ilrregular
eoncratiéna of siderite ironstone, particularly in the zones
agsociated with thin bands of QOstracod Limestone, These
ironstones may be axtre&é&y hard to drill, but rarely exceed
6 inches in thickness. They are sometimes themselves
Gstracod bearing.

Plant fragments are comparatively common in the shales
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where they are aséaeiate@ with Ostracod Limestones, but have
act been recorded above the Carlops lava, Various zones with
sbundant shell fragments occur, but the fragmentary nature of
the fossils: usually makes accurate identification impossible,
Many of the indentifications on the detsiled logs should be
accepted with reserve.

Apart from the Crinoidal Liwestons: and gones with marine
foessils (see later) the most characteristic fossils are
Ostracods, which frequently swarm in the shales and thin
limestones. Except for a 2 inch Ostracod limestone below the
punnet 0il Shale recorded in ¥ell No.l, Ostracods appesr to be
confined to the strats below the Carlops lava. The abuﬁdanea
of Ustracods makes them of little wvalue for carr&lafi@n PUTPOLOE,.

In addition to the few occurrences of actual oll shales
there are several gzones where more or less bituminous cark
gshales are developed. These are sometimes particularly rich
in Ostracods, fish debris snd plants. They have a confirmatory

value for correlation purposes,,

The upper part of the Caleiferous fsndstone Serles, contains
a number of definite merker beds, which from present evidence
may be expected to occur over the &hale snticlinal area,

These markers and thelr approximate positlions in the
Cousland FPalside arsa are glven bhelow 1=

"Frazer® Qrineidal Limestone es 190’ below top of Calcifercus
Bandstane Soriaa.

*Rasburn® " # es 200! " " "
"Two Poot¥ Cosl es 3@9} " noo. W "
"Dunnet® 011 Shale 4@3-.-5{3{;} " # “ " "
tCarlops® Lava 5953-&33; b * oo " "
"Burdiehouse® (Ostracod Lst. .

Lst. in Bit, Shales 575-700!' ® n n " n

Ostracod Lst, 600-75017 *® . " n m
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(At the D'Arcy end of the anticline there is a marked
LS
inerease in thickness down to the Lava bed. Here the 01l Shale
is 600!, and the Lava $00' below the top of the Caleiferous

Bandstone Series,)

Deeper in the succession definlte markers sre scarce,
but the rapidly alternating lithology gzives & ureful aorralation;
Even 1if confidence cannot be felt in correlating the various beds
individually, when tuken together the generzl agreement is good,
In addition to the beds shown on the corrsistion disgram it ig
posglble from the dstailed well logs to fin& many other points
of agreement in litholcgy. These will be readily spparent by ‘
placing the well logs side by side. Yo have recorded sverything
on the correlation dlagram would have confuszed the ploture
unnecessarily. : ;

It should be remarked that severul zones of steep snd
disturbed dips occurred in the cores velow the 1720/1506 sandstone
norigon, such ag would be expected to interfere with accurate
correlation, .

Vaery useful markers are the deeper (Crinoidal bands., In
Ho.l Well two marked Crinoidal herizons were developed at 1&32/22'
and 1196/23:, that is at.Yéliﬁlf and 865/82' below the top of tha“
Caleiferous Sandstone %@riea; ‘?hes@ hﬁrizéﬁa were {irst
recorded in the log of the old EfArey well. In No.2 Cousland
only one of these Crinoidal bands wase recognised, probably the
upper band, and the lower is conslidered to be represented by a
warine hand with Posidoniella 8ot below, In No.3 well both bands
are present in positions el&aalyxcamparable to the development in
o.l well.

& third Crinoidal bsnd cccurred in No.l well at 1320},
that is 9$§f'b&l@w the top of the series., In No.Z well thre;
Crinoldal b;aéa oecurred between 1246: and lﬁl?} below the top
of the series. In Nos3¥ no Crinoldsl material wss found in this

position,
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Gorrelation with the deeper parts of the Hidlothien
¥ells 18 not possible, as the record iz largely based on cuttings,
Therg are no definite markers, and the cores recovered gave

evidence of frequent minor disturbance,

RLF/VIN



Dip evidencs is necegsarily incomplete, depending
on the amount of coring. The best evidence is available
from well ¥e.l where coring wes slwost continuous,

in walls Mo.l and Ho.2 dips appear o be rasgular,
conflorming to the genersl structure of the ares, down to the
base of the 1720/1506 ssndeztone. [Pelow this horison zones
of steep dips ocour ceeaslonally, usually in dominantly shaley
gones, and are probably due to minor disharmenic folding in
relatively incompetent beds. Although they are accompanied
by slickensiding thers i8 no reason to assums 1mpértana
faulting. The lower beds which were cored in Midlothian ¥Ho.l
also showed frequant hizh dipe, perticuleriy in an incompetent
zoneé between 2350 fest and 3000 faset,

The svidenes from Cousland %o.? 1is very incomplete.
The first dip recorded, 50 feet baelow the lawa, 1is 40°, and
below this recorded dips vary from 52 to 509,

0 - 132%0¢ All dios 5° or less, except for one dip of 30°
n racorded at 909’

1280 159,
1600 - 1300' % - 10°.
At 1807¢ below the 172071306 sanéateﬂe, the dip

suddenly xnare&s&é to 35 and then fell
irregularly back to 10V at 2160'

2200 - 2290' 109,

At 2300! there was 2 sudden ilnerease to the verticsl
b f@r a few feet followed by an irregulsr fall
to %9 at 257@'

2370 -~ 517t Dips vary betseen 0° and 55 but average l@ .
~ fome of the steeper dips over this range are.
suspect, #8 they nere messured in sandstone,
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431@5 ware recorded ns follows :-

17621 10°
1785 12°
1834} 10°
2174 10°
21921 e -
2250" 5
zmaz 20°
23¢q; 15°
24091 2s°

Two dips of 40° recorded in sendstone at 27052 and

2313' ave suspect, and probably the result of curreat bedding.

<

- Dips were recorded ss follows i~

1425 40°
1@%@} 250
1440 - 3.529' i
1520 - 15500 35°
1550 - 13570! 50°
1700! | 45°
17@5*} 60°
19@5} 259
1995" 200
2010 - %oedj 10°
T I 20°
za%ef @
2100" 70° - 82°
2100 ~‘2msa: 530

2120 - 2140° %°
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2150+ 10°
21601 =

These rwl&%ivwly‘st@ep dips are probably due to
fault imma&iately Horth of well Wo.3.
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Owiag to the incomplete naturs of the various
sections in the shale field country uand the uncertainty of
gorrelation elseshere, 1t 12 not posslible to construct 2
general isopach disgram for the Celeiferous Bendstone feries.

1t mey be remasrked however that thers 18 & suggestion,
adwittedly based on slender evidence, for a reduotion of
thlokuess in the jpost-Burdiehouss part o the oll shale group,
associated with the Peatland Hills/Burntislend and D'Arcy/
Cousland antielinal lines. It will be seen on referring te
Plate XL of “The 0il Shales of the Lothians® that the partial
sections of Burntislaend and Carlops are wuch thinger than the
same parts of the succession slsewhere, and that the Cousland
sequende is zore comparable to these sections than the others,
The straiton sectlon, which lles in the ¥idlothiaun syncline, is
: thicker than the Carlops section, and the Dlirey and Cousland

sections which lie on elther side of 1t. It seems possibtle
that the folding movements slong these anticlinal lines wers
already making thexselves felt durlng tue depositlion of the
upper pert ol tne Caleiferous bandstons lerlies,

LOCAL
' ihe fal;bwiﬁg table shows the thicknesees encountered
dgown to the 9124$* uandstaneﬂ in the Cousland znd #idlothisn.
wells. This saggstana has been called €1 in the Anglo»ﬁmaricanv
01l Co. nomencleture. The figures in each cuse give the
thickness encountered between the bsse of Ho.l Limestone and
the top of the sand. Ho deductions have been made for dip.

Ghet information there 1s froaw tne wells Lndloates

that dips are pezfegtly'rggul&r down to the lavs, and that in
Ne.1 and No.2 wells they sre mormal down te the base of the
1720/1506 ssndstone, In well Ho.3 @i?s recorded butween the
lavs ia& the base of the 1582 sund vary between 10° a&nd 89°a

i



8o that for this well the thickness figuresz are certainly.

too 1&?%5;

j Cougland No.l 1007 feat

/ " L 1i6l =

/ " LA 1091 v

didlothian No.l 1558 ®

" # 2 1715 »

n " 3 , l¢5§5 #®

L "4 1310 »

u n 5 1417 »

The *1532' sandstone® of Cousland Ne.l, equivalent

- to B.l4 in the A4.4.0.C. nomenclature, gives the following

figures:-
Cousland No.l 1%41 feet
# " 2 1571 ¢
i s 5 l4lg »
Hidlothian No.l 1820 »
" 3 1508 »

From these figures sn lsopach diagram has been drawn
(Fig.3) for the D'Arey - Cousland réglon. It will be seen that
Cousland H0.2 and ¥idlothian Ho.Z both show & thickealng down the
flank of the antieline, The Midlothian wells Nos. 1, %, 4 and §
'ahaw'mar@ irregular variation, which makes the structural contour
nip of the top of the Caleliferous Sandstone Series & very '
unreliasble gulde in this region.

In general the evidence from the wells iz In sgreement
with the suggestion that the upper part of the Caleiferous
Sandstone Eeries sghows a tendeney to be thinnest in the region
of the anticlinal axls,

In drawing the longtitudinal section from Dltarey to
Cousland (Pig.2) the isopach diagrsm has been fallewsé, but an
slternative position has been szhown for the 1248 and 1582 sands,
This alternstive position assumes & gradual inerease in thickness

from Cousland Ho.l to Midlothian Ho.2, but ignores the evidence
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from thé other ¥idlothien wells, As it is not possible to
draw & convineing lsopach diagream on this basis, the aslternative
_position seems most unlikely, ' R

It is hardly'naqgﬁiﬁry to point out that the 13%@&@31’
is based on very alnaggyf;#idenac‘ ~The Bast flank of the f{;
structure is quit_&;ﬁi;kaom, and 1t 1s possible that instead of
the thinnlng/ﬁ%&épimg &t the axis, as has been ﬁugseztéﬁ, it
eant&ﬁnag/tﬁither Eagtwards,

HLE/VIM



By using the isopach diagrsm (Fiz. 3) in conjunction
with the underground contour map of the top of the Caleiferous
Bandstone Series (Filg. 1A), and sccepting figures for water levels,
it 18 possible to show roughly on the map the areas of the vasrious
sands which lle¢ abowve thelr respective water levels. This has
been done in Fig., ¢ for the 1248/7G, 1583/16%% and 1720/1506
sandstones 1ln the Cousland -~ Fordel Malns region. The results
must he considered ss extremely tentative in view of the many
agsumptions made,

(1) Approximate Producing
The value of this procedure iz wmuch reduced for this

sandstone because the water level 1s now not definitely known as
8 result of the disturbanee of egullibrium by the gun perforation
tests, apaert from the fact that it lies somewhere betwesn the
8756 snd 9825 1.6. Contours. Before these tests, evidence from
Hool a&d'ﬂw.ﬁ wells indicsted that equilibrium existed ﬁetwmen the
#a8 in ¥No.l and the water in Wo.Z, with & wster level at B740
UeGeCyy that 18 at about the base of the sand in Hé;l wall, Alter
the gun parfarﬁtian tests, when 35,4 million feet of gse had been
produced from the 1760/1506 sandstone in No.l1 well, followed by &
controlled wsater free production test in which 600,000 cu. ft, of
g88 was produced in one week (at a rate mhich settled down at
70,000 cu, ft. por day) the water level gradually rose., It had
reached st least 1700 fest when the sandstone was cemented off
at 1740', (The finsl recorded elosed in pressure was %57 lbs,
it was ;till rising, naving risen from 555 lbg. at the end of the
last production test). [uring tests of the upper part of the
gone (1720/40) no water entered the hole, so the water lavel wss
below 1740°%.

%@rkins from the old water level figure of 8740 U.0.C.,
the original producing srea of the gsand was about 5 million cuble

feet, A8 over mueh of this area the water level must have been



in the sendstone (see Fig, 2) it is difficult to estimate what
volume of sand was available as a gas reservoir, but a cautious
estimate would be about 1% million cubic feet. This flgure

miy be regarded ss s maxlmusm, Taking into secount the rise of
the water level, the commerecial importance of this ssnd, coampared
" with the others, is small,

(2) Approzimate Produeing Ares of the 1832/16%2 Sandstons

Taking the gas/woeter level at 5830 0,004, a8
¢aloulated by the Petroloua Engineering wepti,'tha arex of the
sand above water level 1s 10 aillion sguare feets Assuaming an
average thickness of %0 feet for the sand throughout the areas,
300 million cuble feet of sandastone sre avallable ss & gas
reservolr.

(3 Asg

If we accept 9000 U.0.C. a3 the water level for this
gand on the evidends of the Midlothian ¥Weils, by using the
underground contour map and ilsopach disgram ne before, we find
that the area of the sznd above wgtat level 13 25 million sguare
feet,

from this figure 1t is possible o meke & rough
éstinate of the possible oll reserves, assusiag that the sand 1is
oill bearing throughout znd that No.l well penetrated 1t in a
tight gone. This aey seem 4 very unwarrantable assumption, but
the sustalned oll production frem the sand in Bldlothian No.l
cannot be lgnored.

ares of send 25,000,000 sguare feat.

If the aversge producing thickness of the sand is taken

&g 20 feet, which 12 = congervative estimate, the volume becomes

2 z 0 = 50 wmillion euble feet



sging Arvess end Prospects -~ Contd.

Aspuming that 57 of the sandstone volume 18 oil

occuplied pore gpece the total volume of oil 12

& / -~
2?% = 25& Oalp s, «fnﬂﬁ“!‘ { Mee N80 AV L amas bésm/x
and the welght, taking the specifie gravity of the oil as .86 is
é

2 x 63z 86 600,000 tons sbout.

| 2240

1f one guerter of agy oil present iz considered to be
recoverable, this gives 150,000 toneg for recoversble reserves,

in considering ths problem of the oll prospects of the
1745/7% sand the tempersture factor is most important, In
#idlothian No.l well the oil from this hoplison hed & pour point
af 6@°F. The few gallons of similar oil racovered from the
1248/79 send in Cousland ¥o.l had a setting point of about 54%F.,
the teumperature of the sesxple when recovered from the hole belng
579F .

1t 4s possible but not probable that the setting point
of the oil is too high for aay oll recovery from the Cousland
gstructural hizgh, and thet the producticon frowm th@'%ialethian
wells 1&g due to thelr greater depth frowm the surface and Conse-
guent higher tempsrature.

An ageurate temperature determination in Wo.l well
would help to settls this point. The temperature of 67°F,
recorded on the Bchiumberger log (see sppendix) for the 1248,79
- gand had certainly not resched equilibrius under the conditions
of the test.

On the Carberry Hill crest maximum the highest part of
the structure sccording to the contour map iz about 250 feet
above the contour of Ho.> well, As thickness changes in the

Caleiferous Sandstone heries in the short dlstance between



well No.® and the crest maximum sre most unlikely, the ¢ontour
map can be used se & fatrly relisble guide in this ares, 4 well
drilled on the Cerberry H1ll crest maximus would be expected to
etrike the 1240 sand at the BC24 D.0.C. and the 1382 sand at the
B606 1.0.C.

In well No.? the 1248 sand contained selt water at the
B941 0.0.C., and the 1952 sand was also sait water bearing at
8661 9.0.C.

' In well %¥o0.3 both the gands were agsin water bearing,
the 1248 gand at the 5688 0,0.0. and the 1582 sand at the
8360 U.6.C,

From this evidence amd.tna 175 foot closure shown on
the contour map, we can contlude that the maximum possible srea
for & gas (or oll) producing szone in the Carberry Hill region
is ovtlined sporoximately by the 9850 contour, and that the
probable arsas of any gas (or oil) trapped in this crest maximum
is lizely tg‘ba much smailer than this, In other words there
may be & small gquantity of gas trapped in this crest maximum, but
sssaming the most favourable condltions the prospeets are not as
gond as those of the 1720 send in the Cousland - Fordel ¥Mains

reglon,

This small dome with s closure of approximately 175

feat iz too small in the light of present evidence %o have any

goumersial importance,

The prospects of the srea now seem to be confined to
the 1248 xnd 1582 sands, although the 1720 sand still retains
soms value ae & gasg producer.

It 12 strongly suggested that the large ares of the
1248 sand shioh may iie above water level ia our concession,

gombined with the evidence of snstnined vil preduction from the



Ssnd in ¥idlothisn NO.i, sake asother test for ¢ll advisable
before finally abandoning the ares.

The best place for such a test would be In the
neighbourhood of the Fordel Hains Crest Ysaximum. A well here,
garried down to 1750 feet, would test the poisntialities of sll
three sands besides glving valusble evidence on ths natare of
the thinning in the Calcifercus Sundstone Series on which the
prospecta of the sres now 8¢ largely depend.

If our isopach diegrem is approximately correct this
ares woulid be the zogt favourable for.t&p§iag the gas reagerves of

the 1552 sand, and the vemeining reserves in the 1720 sand,

HLF/VIN



~ The distribution of bituminous sandstones can be seen
on the detailed well logs., Pitumen was very common in well Ho.l
and somewhat less common in wells ¥es, 2 and 3, apart from the
fact that bituminous residues at any horizen appear to be more
concentrated at structurally higher levels, nothing ean be
interpreted from the occurrences.

The distribution of bitumen at structurally high levels
is well 1llustrated by the thick sandstone development between
#os 1 and NosZ Limestone, The sandstone was richly bituminous
in %o0.1 well and also in shallow hole (.4 and the Anglo-american
ghallow water bore near Fordel Meins. In well No.2 & little
bitumen was recorded; in the colliery bore near BastérrCowden
only & trece was recorded; send in well Wo.J none sas recorded,

4 chloroform extraction of 500 grams of saﬁ&atan§ &t
247 feet in well No,l gave 5% of bitumen by welght.

The bitumen in the richer sandstones iz thick but soft,
and under a lens can ¢learly be seen sticking to the guartsz graias

The abundance of bitumen presumably indleates that much

oil has been lost from the Cousland structure awiné to lack of

. r~
-( WA I, __g/‘\ . 0% Dy SR

| ST

COVEr.
B i
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A8 a supplement to the tabular record of formation
tests which follows, it will be useful to zive & susmary of sous
of the special methods used in well %o.l, apsrt from normal
packer tests, In attempts to bring oil into the hols from
sandstones which 19akéﬁ promising in the cores, There was sone
controversy at the time over the guestion of mudding off, and the
advisability of drilling cable tool 5? rotary. :

In order to test the 531/35 oil saturated sandstons the
8%* casing wes set at 5327 (when the depth was 856t) and the hole

washed and bailed, Hot & drop of oll was produced in spite of

—

the core having oezeﬂ 21l frsely. This oil had remalned fluld

under the low ﬁurf&em temperatures (40°F. or less) prevailing at
the time, but waxed up as the light fractions evaporated,

Before caprying out & pucker test of the oil saturated
sandstone between $30' and 955', the hottom of the hole was
Wmahedlwitn hot water, and sersped by rotating & fish tail bit,
The amount of hot water used wasg 160 gallons at a tempsraturs of
160%F,  Thig was poured into the drill pipe (waich was fitted
with & non-return valve above %ﬁa fish tail bit) end followed by
enough ¢old water to bring 1t into pq@itimn. Tﬁ@ tast proved
negative, ' |

%¥hen thae depth was lﬁ&}: the 24" casing was set at
1240', and, after washing, the pilot hole was ballsd ﬂr§ in order
to ﬁist the 1248/79 sandstone, the cores of which had ocosmed oil,
After 40 hours about half & plnt of thick oil was recovered mith
the bailer. After another 48 nours another piﬁt‘ef oil and & few
gallons of muddy #eline water were recovered, Twenty-four hours
later thorough balling ylelded 5 gallons of muddy water and 3 J
gallons of oll. The s.g. of the oil was .56 and the setting
paint 12°C, As the fluld on reaching the surface bad a |
temperature of 149C, it sppesred that the temperature of the oll
in the formation must have ba«a'severﬁl degrees absve the

setting point, However in order to make sure that waxing up had
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not oocurred the hole was then balled dry, snd into the pilot
hole were poured %% gellong of water followed Ly 7% gallons
of kerosene, The kerogene, which should have been opposite
the sand, wag stirred by & baller with the valve removed.

The test was spolled by the collapse of the casing shoe.

Later when the casing had been reset and bailed, the
pilot hole was cleaned, the walls of the oil sand sersped, and
0 gallons of water followed by B0 gallens of Tractor
Vapourising 01l (kercsene plus 8 little fuel oil) were ruﬁ in.
Twenty-four hours afterwards the T.V.é. snd water were bailed
out and the hole left standing for 48 hours.

At the end of this period all that wes recovered was
about 20 gallons of saline mud snd u few pints of light oil,
presumably T.V.0, slightly enriched by heavy oll from the
1248/79 sandstone. ;

¥hile preparing to drill cable tool after this the
hele was not bailled for a fortnight, During that time about
10 gallons of muddy water and 5 gallons of oil collected snd
were recovered by balling.

The negative results glven by this very thorough
testing of the 1248/7¢ sandstone might be due to No.l well
having struek a tignt zone (recorded permeabilities were 1.5,
3,6, 9,83 and 27.25 milliderceas; porosities 2%.0 and 1523.0)‘.

NLF/VIM
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(For Porous Zones Which Csused Hud Ringing
fee Under ¥ud)

' Permeability in ;
Depth 1 Porosity #illidareies % 011 Content by ¥t,

after Extraction
528 26,01 snd 26,3%
931/32 517
4%8/39 640
949/50 108.6 2.6
969/70 448
971 61,37
1i92/202 1.4
1200 2406 and 1,91
1248 5.83%
1248/58 23.0 1.5
1262 15.1 55
126% 27 + 25
1586/8 17.0 0.5
1590 256, 280,9334.6,
1613 72,8, 26.55, 48,53,
2444 '
1625/6 15.4 2.1
1651 «109’&; ?075’ 50?%,;
%64
1724/25 4e35, 5423 1.8
1791/92 139 0477
1304/ 189 0459
2026797 2:5; 1.8 15.77, 16445
2105/06 1.5; 1.6 166,8, 190.6
2187 /8¢ %7 .68
45,22
18.73
19.94

740



permeability in

Depth % Porosity #illidsreiss
| (#1ithout Extraction)
1496 8.5 19740, 19843
1512 1.2 1.88, 3.32
515 10.4 2.6, é§7§
2026 10.2 53,72, 5802
2057 646 bt
20727 2.6
2095 5.7 186,%
2236 546
Lo 2295 137
2310 9.4
2530 5.2
2340 742
2360 2,1
G 2365 4.1
ﬁ 2375 11.1
2385 10.7
2392 4.6
2404 7%

BLF/Vik
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12, MUD.

Very iittle mud trouble was experienced in #&y of the
ousland wells, apart fros a certaln amount of ringin%jat the
porous water or zas beasring sandstone zonas. Fluld j a&saa WEPe
confined to small amounts of water sxpresaed into zn@ faraati&ﬁ‘
The sud ured was obtained in the foram of puddlsd elay ﬂx@m the
Carluke Brick and Tile works, snd althouzh not alway& vary
clesn on delivery it proved very suitable., In vell;ﬁaa 1 mud
gravities used varied between 1,12 snd 1,25, in well gé.?

botween 1.1 and .26 and in well Ho.3 between 1,17 ﬁﬂﬁ%

Agnazel was only used onee in well No.l, ta‘ggavant
the 38" casing freeging prevapatory to drilling cabls téol,
whaen the depth was 130% fest. The danger st the time wuz due
to mud ringing in weter sands at Z76/3%2%' aad 4%4/46L10, andé it
wad finally overcome by rapid bailing before running the essing,
This had the effect of bringinz in the waier shows, so that
auring the rumning of the casing, snd when 1t vaf on 1ts seat
at 1235, only water was present between the essing znd the
well af(the hole opposite the porous zones, This procedure
proved 80 effvctive that the Cusing vemsined on ite sest fov
13 wwﬁﬁs wlthout freeslng.

in #=ell No, 2 & little suusapel was also added to the
wud shen the depth wes 1400 fest, Iin order to prevent the
eesing freezing when an sttempt (glven uy) was mude to change
over from rotary to ¢able tool.

In well X0.% Aguagel snd gelell were used almost
continuvously below 350 feet to overcome ringlng at 720/8éf in
the 6§§/$@@} ssndstone, :

Qéytieularg of the xones at which mud ringing
occurred in the Cousland wells sre as follows -

Kell Pogition of #ud Hings

No.l 276 » Bi3 Vater sand

L 4%4 - 461 Vater sand
" 1175 - 120% 3885 ssnd
1245 - 315G & "

1267 - 1276 # @
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1720 - 180Y
2110
2370 - 2420
794
2120
720 - 786
943 - 966
492 - 1009
1100 - 1105

Gas Band
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Fater Gand
Sandstone
Water fand
Bandstone
fandstone

Huddy Sandstone
Sandstone & Shale



A record of 211 the water shows encountered 1@ shown in
Flg. 5. This diagram also gives partieulsrs of all snalyses

(reaction equivalents) and specific gravities (Buabury determing-

tions), and indicates how the various water horigons are correlated

stratigraphically.

Tne malp feet thut has come oat of tae water?aﬁalyﬁaa
is that the upper waters, that iz the waters opgurring ahbove the
Burdiebhouse horigon, are bicarbonate water, wheress the lower
waters are chlorlde waters, The c¢hloride waters ocqur |
associated with the various producing horigons.

It is intesresting to note that s chloride wataer
regorded in the old D'Arey well at 1200f appears to occur in the
representative of the 9135/51 sendstone éf Cousland fo.l well,
which smelt strongly of kerosene snd oozed = light oil. It is
also to be noted that the water from the 633,/50 show in
Cougland No.l contalned mors c¢hloride than the other upper
bicarbonate watersa, T™hig snow is correlsted with the 705/1§
gas show in Widlothisn No.,l (D'Arey 720/35) with which it appears
to e in equilibrium.' Once again chloride content aggaars to
bear a relation to the presence of zphile hydrocarbons,

Complete analyees af the various water shows as
received Irom Chemical Br&n@kawill be found in the Appendix,

In No.l well it was recorded thet below 2560 feet all
the cores were salty on recovery, tasting salty on fresh fracture
when wel, and showing & salty dsposit sutlining oracks when dry.
This suggests that all the lower part of the formation is

saturated with sslt water,

HLF/VIN
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APPENDIX B. WATER ANALYSES
ANGLO-IRANIAN OIL COMPANY, LTD,
: o Pa- 0% BOKets
CHERTSEY ROAD,
RESEARCH STATION SUNBURY-ON-THAMES.
14. 1' 38.

REPORT NO. AP.N/142
Sunbury Ref, G, 800

WATER SAMPLES FROM COUSLAND NO.1

DfArcy Exploration Co, Ltd., London,
via Refining and Technical Branch,
in memo UK/T2 of 16.12.37

Requested by:

(H.O. No. 1003)

Ob jects: To carry out analyses of samples of water
produced from Cousland No. 1 well:
HISTORY:

L=
-

1 at 270~ 325 feet /

The samples received were as follows
(1) Water produced from Cousland No.

(2) " " " " " " 535 _.650 .n y‘"'J

(3) " " " " wws2-n80 v

(4) " " " " " " 821 - 836 n
EXPERTMENTAL:

All four sam;;les were filtered before analysis’to free the water from suspended matter.
The following tables give the required analysis :-

SAMPLE NO. 1 (270 - 325 feet)
- CONSTITUENT |  PARTS/100,000 PTS. VATER | EQUIVALENTS PER 100, 000 PARTS X 1000w
e SRR T S S SR 0 T R s o S RS R e VRESI B - 7 e L
é [ aakud A_(;w:.dic e o Ba.s:.c ) macks

Sulphate (SO, ) 265.9 48

Chloride (Cl.) ‘ 2.5 74

Bicarbonate (HCOx) ' 8.9 ; ‘146

Calcium (Ca) g 15.0 | i 750
Magnesium (Mg) Heavy Trace f ! =

Sodium (Na) 4.9 ] 215

(by difference)
| - v v R e .T._.,.N..,v...h... SRS ————— uv‘N‘ v At e e s

TOTALS : 67.2 | 96K 965

Total:- Solids dried @ 110°C. 5.4 parts/100,000
€ " ignited 61.4 " .
pH value 8.0 - 8.5

SAMPLE NO, 2_ (635 - 0O feet)

OONSTITUM PAR‘I‘S/IO0,000 PTS, WATER EQUIVALENTS PER 100,000 PARTS ¥ 1000
GRS L TR LS N VR S o s e
o ! ! Ac1d1c .___,_BES_}S_,‘_N. HL
Sulphate (S0,) E 27.7 577 l
Chloride (CL) 14.6 3 412 | |
Bicarbonate (HOOz) 34.4 554 { : i
Calcium (Ca) f 8.7 { | 435 |
Magnesium (Mg) Heavy Trace i { -
Sodium (Na) 2.7 { ’ 1118 :
(by difference) Bl : i
m'rALs 11132 1553 ; 1553 }

Total Solids dried @ 110°C. . . 96.2 parts/100,000

) u ignited 78.6 n
pH value 8.5 |

(B.5T. 0.)



SAMPLE NO. 3 (752 - 280 feet) - -

CQNSTITUENT- - | “PARTS! /100,000 PTS. WATER EQUIVALENTS PER 100,000 PARTS X 1000. |
: Acidic { Basic

Sulphate (S0,) 33.2 | 692 ;
Chloride (C1) 4.6 130 ;
Bicarbonate (H(X)s) 23.1 : , . 379 i
Calcium (Ca) 10.9 : B4h ’
! Magnesium (Mg) Heavy Trace 3k " ‘ £ _ 8 ' ;
Sodium (Na) 15, lons1l. Isoiddos : 656 ;
| (by difference) s Bl G kit P
| TOTALS 8: 910w’ T ok Bunlhid movt bed@ily | 201 g

Total Solids dried @ 110°C. 98.4 pts/100,000

" " ignited s 1@ 4s ¢ .

PH value 8.0 — 8.5

SAMPLE NO. 4 (831 — 836 feet) -

CONSTITUENT | PARTS/100,000 PTS. WATER | EQUIVALENTS PER 100,000 PARTS X 1000 |
| ’ V Acidie [ | :Basie
} Sulphate (S0,) 34.8 726
| Chloride (C1) 6.4 180
Bicarbonate (HCO;) tand coEANDT ad 279 000 0BERms s
Calcium (Ca) i o B 07 510
Magnesium (Mg) Heavy Trace -
Sodium (Na) 17.6 | g 765
(by difference) ] i {4
s AL : - B e (e et B b e Sy SR T L e
| TOTALS _ 10355 ap 1278 | 1275
Total Solids dried @ 110°C. 97.6 pts/100,000
" " ignited 78.0: * »
pH value 8.0 — 8.5

Although these waters are all alkali bicarbonate type, sample No. 2 shows a
decidedly different composition from the other three.

It will be observed that the a'lka}._:l metals have been deteminéd‘bfi{;'lifferenjce
and calculated as sodium. The small quantities 'of material available made 1l;h:’Lss necessary,

For ANGLO-IRANIAN OIL CO. LTD.

(Sgd. ) ! ) 5
Eouy. (B§3- . _ CHIEF RESEARCH CHEMIST.
‘ (Sgd.)
JH &
REPORT NO. AP,N/144
Sunbury Ref. G. 809 : 12. 2. 38, . .
i WATER SAMPLES FROM_COUSLAND NO. 1 TEST WELL VaE
Requested 'Bx: D'Arcy Exploration Company, Ltd.
viayReffnin and Tecﬁnicil Branch
in memo of 25.1.38 (H.O. No. 1047)
Object: -y To carry uut an analysis of a sample of; water produced at Cousland No.l ‘Wwell.
CONCLUSIONS:
This sample differs from the previous ones drawn from this well in its higher total
ggéliids content and glso in its chlcride‘-/g\arbd!'mﬁe- ratio, which in the present 'c‘a<:e i'g very much
igher, ' J i i ; .
HISTORY:

The sample received was chtained during bailing tests of the 1248';15'75' oily sandsone.

E:XPEKI‘MEﬁ:‘%he sample as received was filtered and the following data obtained on the filtrate :—
Total Solids dried @ 110°C, 158.8 pts/100,000
n Y, ignited 133.4 * L)
-pH-value 8.0



REPORT NO..AP.N/144

Contd.

Sunbury Ref. G. 809

12..2, 38

g MBONSTITUENT PAR'fé}ido, 000. PTS.  WATER ' s EQUIVALENTS PER 100,000 PARTS ‘z 1ooo
TS ‘ . Acidic Basic
Sulphste (SO,) | 746 § 158
Chleride (C1) Hat0 g 2036
Bicarbonate (HOO;) . 5.6 92
Magnesium (Mg) ! 0.9 1 ' | 75
Calcium (Ca) j 115 | | 560 (
| Sodium (Na) 5 38.7 _;' | 1683
| Potassium (K) QBB i o fé AR
£ Amoniu’xé”(NH;') 1Y “extresely ! N R N
¢ { ded B SSE ‘-‘sllg'ht' trace B J697% § & j L
i TOTALS 126.17 2286 £ 2331
For ANGLO-IRANIAN OIL CO, LTD.
HCR/ HCR {Sgd.)" H. G. SMITH
JH  CHIEF RESEARCH CHEMIST . .
o eaoteqckB8dilas by K- BMBEog gov o ws ,inisesd
V™ REPORT NO. N/186 00 00\ 8282 O 3. 5. 39
Sunbury Ref. G. 849 g
WATER SAMPLE - COUSLAND NO.1 1760 - 1805'
Requested by: d D'Arcy Exploration Co. Ltd. ‘
O X D00, LN . via Refining Branch in memo of 27th April, 1939. '(H.O. No. 1526)
Object: Analysis.
CONCLUSIONS: "

This sample, which was received on 29th April 1039, is a brine of total’ solids
content 570.85 parts per 100,000, consisting mainly of sodium chloride: md bicar’bomate. The
sulphate and magnesium contents are small.

HISTORY:
The sample was collected on the 21st April, 1939, from the flow lme of Cousland No.1
when flowing gas and water from-the 1760' to 1806' sand.
EXPERIMENT 195 :
The analysis of this water after filtration is as follows :—
Specific Gravity at 60°F. 1.0025
) Total solids (dried at 110 %6) 527.8
pts./100,000 ;

Total solids (dried at 600°C.) - 486.8 % -

pts./100,000

P.h. before boiling 8.5

Pl affher Dolling RGN ' 10.0
PARTS PER EGUIVALm'rsmx 1000 | EQUIVALENT -
R | e 1 _heidic | Basic | | PERGENPAGE !
Sulphate 0.82 | 27:00 - : 0.9
Chloride 242.6 | 6834.0 | f 38.38.
Bicarbonate 125.3 | 2054.0 | i 11.53
Caleium 14.15 | : bovonds < 3,96
Magnesium i 0.68 ; : i 56 67 i 0. 32
Potassium | Heavy Trace | i {
BREREL T i MR -/ N [ 8140-92 % 45.!7,_,““_.» e
| TOTALS. 0,85 70 805,09 8905 09-' l . 1oo.oo e
v (¥ By difference.
For ANGLO-IRANIAN OIL CO. LTD.
(Sgd. ) i
g : CHIEF RESEARCH CHEMIST.
JOo'D. JO'D. (Sgd. )

MSK



REPORT NO. AP, N/150
Sunbury Ref. G. 849 " 5. 8. 38
WATER SAMPLE FROM COUSLAND NO.1 WELL

Requested by: D'Arcy Exploration Company, Ltd.
via Refining Branch in memo of 21.7.38. (H.0. No. 1238)

Object: To carry out an analysis of a sample of water produced frpm Cousland No.l«
well, and to compare it with the analysis of a water smple from .
Midlothian No.1 well of the Anglo—American 0il Company, Ltd. ;

CONCLUSIONS: _
This is a brine containing an appreciable quantity of bicarbonate, Its ,total
solids content is practically three times as great as that of the water drawn at 1248 — 1275

examined in AP.N/144,
HISTORY: :

This sample was obtained from a packer test on the formation in Cousland No.l. well
between 2178 and 2227 feet. Traces of gas were associated with thewater which probably comes
from the sandstone betwéen 2181 and 2189 feet,

EXPERIMENTAL:
The following analysis was performed on the sample as received without preliminary
filtration, as it was perfectly.clear and-transparent.

Total Solids dried at 110°C. 376 parts/100,000
" . ignited at 750°C. 319 parts/100,000
pH of ‘water (original) 8.0
pHE =N e S (after boiling) 9.5
., CONSTITUENT _ i P‘I'S/IOO ood 7 EO.UIVALENTS PTS. /100 000 X 1000
’ 2 Baaic Acid:lc
| Sulphate (80,) - 251 PaAET T e T I UCRR R
| . Chloride (C1) . .: i cror [0 o [avia: o 4 1 4780
| Bicarbonmate (HCOz) . 1 3646 ; bt uiiin.: . . 600
| Magnesium (Mg) 5.5 | _ 460 ;-
{ Calcium (Ca) 22.1 i 1100
| Sodium (Na) * : 9.0 o sy i ATTG
| 'Potassium (K) ' Absent |, e e
356. 3 5860 Lo

" #“Obtained by difference.
DISCUSSION: ;

The following table gives a comparison of the above analysis with that of water
from the Anglo—American Oil Co.'s Midlothian No.l Well.  (Data in parts/ 1_00,000). <

Water ex Cousland No.l : Water ex Midloth:.an No.l
DfArcy Ex. Co.ltd. A-4, 0il Co. Ltd.

| Total Alkalinity as CaCO 33 GAED i DQrr1
| Caustic alkalinity as Nag}l ) o Nddo D0 30.5
, Chloride as NaCl 2&)\_ 292
|  Sulphate as NaSO, ’ 34.2 ; 1156

Total solids in solution 376 2 353

" " " o ignited 319 i NN S e
pH X : L : 8. - Not determined

v e T B U

The principle difference in these analyses is in the alkalinity.
The Midlothian sample is stated to have "a slight caustic alkalinity® which .
incidentally is also stated to amount to more than half the total alkalinity when calculated

as NaOH.
The absence of calcium hydroxide from the.Cousland' sample is shown by the pH value

of 8.0.
It is suggested that the alkalinity reported as NaOH in the Midlothian No.l

sample may be adventitious as free sodium hydroxide in solution in natural waters is rare.
For ANGLO-IRANIAN OIL COMPANY, LTD.
(Sgd.) s -
RAL  RAL CHIEF RESEARCH CHEMIST
iz : (Sgq

)



REPORT NO. AP.N/160

_Sunbury Ref. G. 849 K 22. 9. 38

_WATER SAMPLE FROM COUSKAND
N0 1 WELL 2243 - 2772 FT. .

Requested by: D'Arcy Exploration Co. (Ltd. |
(Mr. A. H. Taitt)
in ‘memo of 9.0.38 . (H.O. No. 1280)

Object: Analysis.

_CONCLUSIONS: :

This is a brine comtaining an appreciable quantity of calcium but only a small
quantity of bicarbonate. Its total solids comtent is 1422 pts/100,000, which is less than
half that of the water drawn at 2371 — 2404 feet, and four times as much as the water drawn
at 2173-2227. The analyses of the total solids derived from these three samples of water
are, however, very similar to one another. v
HISTORY: Lab. No. 1321

This waler was collected from the drill pipe imme ately above the valve after a_
Halliburton packer test of the formation between 2243' and 2’7 2°.

EXPERIMENTAL:

The sample was given a preliminary f:.ltrat:.on to render it free from suspended

drilling mud. It then gave the following figures on analysis :-—

Specific Gravity at 60°F. 1.0095
Total solids dried at 110°C. "pts/100,000 1670
n " ignited at 600°C. " 1422
pl as received 8.0
pH after boiling ‘ 10.0
CONSTITUENT PARTS PRESENT PER 100,000 Eqmvm'rs X 1000 IONIC PERCENTAGES '
¥ e " heddie | B"a.eﬁi'c'"’” R '
Sulphate 11:6 242 : 0.5
Chloride 866.0 . 24300 | 48.0
Bicarbonate 46.8 né8 - 1.5
Magnesium 19.7 ; i : 1623 3.2
Caleium 119.2 5550 1.8
Sodium * BOB [fenn voioiksino: AR 35.0
TOTALS ' £h iR 25410 | oesip 1 | UNGEH

* By difference.

For ANGLO-IRANIAN OIL COMPANY, LID,
(S¢gd.) . D.G. SMITH : 2

RAL.  RAL. : ' :  CHIEF RESEARCH CHEMIST
. ‘ (Sgd.)  A.K. STARK.

—Sunbury Ref. G, 849

WATER SAMPLE FROM COUSLAND NO.1 WELL
BETWEEN 2371 FBET AND 2404 FEET

Requested by : D'Arcy Exploration Company, Ltd.
via Refining Branch in memo of 5. 8.38 (H.0, No. 1261)
Object: Analysi 1s 5 >

CONCLUSION:

This is a brine containing an appreciable quantity of calecium but only a small
quantity of bicarbonate. Its total solids content is approximately ten times as great ss that
of the water drawn at 2143-2227' examined in A,P. N/150.

HISTORY: Lab., No. 623

The sample which was received on 6.8.38 was obtained from the formation in Cousland
No.1l well between 2371 and 2404 feet.

The water was slightly gassy when receivéd.



REPORT NO. AP.N/155 — Contd. 24.8. 38,

EXPERIMENTAL:

The following analysis was performed on the sample after preliminary filtration to r
remove suspended matter. ;

Total Solids dried at 110°C. '~ 3674 pts/100,000
" " jgnited at 600°C. - 3199 pts/100,000
pH of water (original) 8.0
m n wn (after boiling) - [dea 10.0
CONSTITUENT (PARTS -PER -100, 000 EM!AWS X 1000
Basic Acidic
Sulphate so;' 1.0 21
Chloride Cl <AF BOdE D o 57160 . .|
Bicarbonate HCO-j. w000 00\ 2 306085 L 2f d0 992 :
Magnesium Mg b 42.8 _ - 3525
Caleium Ca ¥ 246.0 b ? " 12300
*Sodium Na ¥ 973.8 | 42348
Potassium K ¥ Trace only '
© TOTALS 3350.1 58173 58173
R g = eI { :
* .Obtained by difference..
; ¢ —
For ANGLO-IRANIAN OIL. COMPANY, LTD.
(Sgd.) :
RAL. RAL. : CHIEF RESEARCH CHEMIST.
PH. : (8gd.)
REPORT NO. N/180 ot - 16.3.39.
Sunbury Ref. (G.840
WATER SAMPLE FROM COUSLAND NO.2 WELL
FROM 1490 - 1528 FT. SAND
CONCLUSIONS: - ' =) 4
This is a slightly alkaline brine conteining small quantities of calcium and
magnesium chlorides. Sulphates are present in traces only. Its total solids content
is practically ten times that of the water drawn from Cousland No.l well between 2178"-and
22277', examined in Report No. AP,N/150. This latter contained a higher concentration
of sulphate and bicarbonate than the presemt sample. . : —

_HISTORY: :

. Lab. No. 5059. . One Winchester quart of this sample was received on 6.3.39.
The water was obtained from a Halliburton packer test, and consists of unfiltered fluid
taken from just above the packer after the latter had been pulled. :

Date of Collection = ' 1.3.39
Position of Packer 1461' below rotary table.
Bottom of Hole. 1528' below rotary table.

Thé analysis, after filtration, of this sample is as follows :-—
Specific Gravity at 60°F, 1.0245

Total solids dried at 110°C. ,
pts. per 100,000 - 3,791
Totallsolids 1§mwed at 600°C.
00,000

pus. per = s TR
pH value as received 8.0

pH value after boiling Q.5

(Continued on Page 7)



REPORT NO. N/180 Contd.

Sunbury Ref. G.849

2 B . PER!

CONSTITUENT . PARTS PRESQIT per 100,000 ! EQUIVALENTS X 1000 QUIVALENT: P CENTAGE i
| iAl LS. - U | Aﬁcﬁ c.- Ba;{é gEgiardsg. . oy 1'
’. 3 ! O ER IR s e i
| Sulphate 1.6 ‘ 33 0.01 ?
Chloride g 2110 | 59400 ; i 49.57
Bicarbonate 30,5 ! 500 0.42 l ’
Magnesium 57.5 T . 4730 3.95 ;
Calcium ) 227.5 5’. 113'75 , .50 ?

Iron & Potassium _absent. i = | =
Sodium * 1009 ( 43828 ; 26.65 2
Totals 3436 | 59933 59933 | 100400  mutassdod

* by difference,
The analysis of the water from Cousland No.l between 2187' and 2227', taken from

Report AP.N/150 of 5.8.38, is given below for comparison :-

Total solids dried at110°C. - (pts. per 100,000)." e 36 o :
Total solids ignited at 750°C. (pts. per 100,000). 1319
p.H. of water (original) 8.0

9.5

p.H of water (after boilmg)

 CONSTITUENT | PARTS PRESENT PER 100,000 1 EQUIVALENTS X 1000 | BQUIVALENT Pchm'rm
} Ac1d1c Basic

Sulphate 23,1 ] 480 4.10

Chloride 170.0 : % 4780 40.80

Bicarbonate 36.6 ; 600 . Badl) o vt

Magnesium 5.5 | 460 3,92 i

Caleium 29.1 , 1100 9.38
, Potassium absent i - = ;
| Sodium * 2599 e e L
j Total 256.3 5860 5860 | 100.00
G SRS o AR R TR T A e S e e - " . A e

REPORT NO. N/18%3 - - s ,

Sunbury Ref, G.849 -390 : 29.3.39

WATER SAMPLE EX COUSLAND NO.2 WELL
’ o [feS Depth 1878 £t

CONCLUSIONS:
This is a brine containing fairly large quantities of calc:tum ‘and magnesium chlorides.

Sulphates, bicarbonates and iron are present ih traces only. Its total solids content,
4800 p.p. 100,000, is rather greater than that of the sample of water from 1490' to 1528' sand
examined in Report No. N/180.

HISTORY: ;
Lab, No. 5435.
out on 1.3.30.
Depth of Hole 1878' below rotary table.
Position of Packer 1726' below rotary table.
The sample sas taken from just above valve in tester,

EXPERIMENTAL:
The analysis of this water, after filtration, is as follows :—

This water was collectéfi during a Hailibur,ton Packer test cﬁrried

Specific Gravity at 60°F. _ 1.0335
Total Solids dried at 110°C., parts per 100,000 5,488
Total Solids ignited at 600°%C. " n .= 4,585
pH value as received 7.5
pH value after boiling 9.5

(P.T.0J .



REPORT NO. N/183 = Continued.
Sunbury Ref. G.849

CONSTITUENTS PARTS PRESENT PER 100,000 EQUIVALENTS X 1000 | EQUIVALENTS PERCENTAGE
i Acidie Basic ;

Sulphate o 2.0 42 : 0.02
Chloride e 3058 ~ | 86150 : 49.82"
Bicarbonate g 19 i 279 : 0.6
Iron (ferrous) | 3.3 ; LT 0.10
Magnesium i 181 14900 8,62
Caleium | 481 A | 24050 13.90
Potassium i absent g - -
Sodium * i 1090 ! 47344 27.38
Totals E 4832,3% - </ SR - <7 V5 100.00

' s 78] b by &iffcrence.

Since the filtered water depqs:.ted, ferrio hydroxide on; standing, 11. 13 presuned that the
iron is present as ferrous bicarbonate,

e A 5 S A S NSNS 3 S LA

REPORT NO. N/188
Sunbury Ref. G.849 : B i, : " 10.5.39
WATER SAMPLE EX COUSLAND NO. 2 WELL
st 2200 - 2432'.

CONCLUSIONS: : 5 e

This is a brine of total solids content QG4.2 parts per 100, 000. It differs
but slightly from the previous sample from the 2016 — 2020' sandstone. The bicarbonate -
content is greater in the present sample but there is little difference in the sulphate
contents. :
HISTORY: :
Lab., No. 6294 — received on the Sth May, 1939. This sample was obtained
during a packer test of the formation between 2290 — 2432' in Cousland No.2, It
represents formation water from the 2284 — 2412' sandstones.

The analysis ofthis water after filtration is as follows

Specific Gravity at 60°F. 1.005{

Total Solids. dried at 110°c pte./100,000 . 1043

Total Solids ignited at 800°C. pts./100,000 885.6

pH before boiling ; - 8.5

" pH after boiling ; 9~
% CONSTITUENTS PARTS PER 100, BEQUIVALENTS X 1000 EQUIVALENT PERCENTAGE
| Acidic Basic "G
| Sulphate _ 6,65 .oldsd 'y 138 ! 0,45
| Chloride 500.0 . I 114090 - i » - 44,00 =
j Bicarbonate 108.5 - 1779 - g o 1 B.56
i Magnesium 9.4 M3 : 2.41 .
i Caleium - 3945 Fdan 1975 4 ;. 6.18
{ Potassium +5.15 131 : pivanD) ddefl
| Totals god2 - | "16007 - .- 16007 1 1100.00

* .by difference.‘

REPORT NO, N/18Q
Sunbury Ref. G.849 . 19.5.39
WATER SAMPLES FROM COUSLAND

CONCLUSIONS:
Sample No.,1. This sample differs from the 2284' to 2412' sandstone water (Report
No. N/188 dated 10th May, 1939) in centaining larger proportions of sulphate and

biearbonate. Its total solids content is 293.6 parts per 100, 000 (Cont kg i)



REPORT NO. N/189

Sunbury Ref. G. 18.5.39.

WATER SAMPLES FROM COUSLAND

CONCLUSIONS — Continued.

Sample No.2. This is a hard water comtaining fair gquantities of calcium, nagnesium
sulphates and bicarbonates. Its total solid content is 83 parts per 100 000,

Sample No.3. This aample resembles Sample No.l in the relative proportions of the
constituents but the total solids content of 160.5 parts per 100,000 is approximately half
that of No.1l.

_HISTORY:

The following samples were received on Sth May, 1930.

Lab. No. 6363 - Sample No.1, Sample of water collected about 1000 ft. from bottom of
drill pipe after formation test of the 2290' to 2432' interval in the Cousland No.2 well on the
3rd and 4hh May, 1930. . A

Lab. No, 6364 — Sample No.2. Sample of water used at Cousland No.2 for mixing drilling
fluid. This sample was collected from the source of supply on the Hth.May, 1939.

Lab. No. 6365 — Sample No.3. Sample o
of Cousland No.2 well on the Hhh May, 1930.

water filtered from the drilling fluid returns

EXPERIMENTAL:
Lab. No. 6363 . s
Specific Gravity at 60°F. 1.0005
Total Solids dried at 110°C. parts/100,000 292.4
Total Solids ignited at 600°C. " 213.0
pH as received 8.5
pH after boiling 9.5
: : o
CONSTITUENTS _ | PARTS PER 100,000 EQUIVALENTS X 1000 EQUNALENT PERcmmess
: Acidic Hesieoy kaguon
Sulphate 19.0 395 4.26
Chloride 121.5 i 3422 37.09
Bicarbonate 49.2 807 8.73
Calcium 13.3 665 7.19
Magnesium 2.1 : 173 ; 1,84
Potassium 3.6 93 1.00
Sodium * 84.9 36% 39.89
| Totals 293.6 | 4624 4624 100.00 .
* py difference.
Lab. No. 6364
Specific Gravity at 60°F. 1.000
Total Solids dried at 110°C. parts/100,000 86.4
Total Solids ignited at 600°C. " 61.2
PH as received 8.5
pH after boiling G.H
CONSTITUENTS PARTS PER 100, 000 EQUIVALENTS X 1000 EQUIVALENT PERCENTAGES
: Acidic Basic
Sulphate 34.8 725 30,54
Chloride Z.6. 74 3.09
Bicarbonate 23.% 388 16.36
Calcium 16.3 813 34.24
Magnesium 2.9 241 101
} Potassium 1.0 61 2.57
| Sodiun ¥ L) e b A L. e Lo
Totals 83.0 1187 1187 100.00

* by difference.

(P.T.0q)



sl

REPORT NO. N/189 ~ Continued.
Sunbury Ref. G. 849

Lab, No. 6365
Specific Gravity at 60°F. 1.0005
Total Solids dried at 11o°c. parts / 1oo,ooo 152.6
Total Solids ignited at 6oo°c. " : 138,0
pH as received : 8.5
. pH after boiling ' 9.5

T

CONSTITUENT PARTS PER 100,000 | = BQUIVALENTS X 1000 | EQUIVALENT PERCENTAGES
Acidic' ' | Basic ‘

Sulphate | iafshy 368 ‘ 7.29
Chloride 63.0 1775 i 35,19
Bicarbonate 052841 Fyg 194w 75651 —
Calcium 156.0: v} ¢ } 298 "5.90
Magnesium ppial : [33 % ' 54 15 ;1.08
Potassium 0.3 | 8 . ‘ 0,15
Sodium * 49.7 | | 2162 42.88
Totals 160.5 | 2522 i 2522 100.00

* by difference.
REPORT NO. N/198
‘Sunbury Ref. G.849 29. 6. 39.

COUSLAND NO. 3 WELL. WATER SAMPLE
1468/1581 FT.

CONCLUSIONS :

This is an- alkaline brine containing '717.2 parts total solids per 100,000, of
which the greater part is sodium chloride. It is very similar to the water produced fron
Cousland No.2 at '2200' - 2432' examined in Report No. N/188.

HISTORY :

Lab. No. 7289 '~ The sample, which was received on 19.6.39, consisted of one
Winchester of saline mud obtained from just above the valve in the packer test carried out
at Cousland No.3 on June 14th, 1939. The bottom of the packer was at 1468' and the
bottom of the hole at 1581°.

EXPERIMENTAL ¢

The sample, after a preliminary fiitraticn, was .submi‘bted to the stmdard
procedure, with the following results :— :

Specific Gravityat 60°F. 1.0050

Total Solids at 1:0°C. Pts.per 100,000 797

Total Solids at 600°C. * = » 672

pH. cvalue as received 8.0

pH. after boiling 8.5
i CONSTITUENT | PARTS PRESENT PER 100,000 EQUIVALENTS X 1000 EQUIVALENT PERCENTAGES

V ' Acidic Basic

{ Sulphate 10.9 227 0.93
{ Chloride " 403 11360 46.70
| Bicarbonate T 35.1 576 2.37
| Magnesium 10.5 864 3.56
| Calcium 32.17 1635 6.73
§~ Potassium 0.0 154 0.63
o Fodlnm ¥ - . 219.0 '~ 9b10 59:09
| Totals H17.2 12163 12163 100.00

* by difference.




CONCLUSIONS:

-4l =

REPORT NO. N/204

Sunbury Ref- G.B}ﬁ"‘. 19- 70 39'

MUD FLUID SAMPLES FROM COUSLAND NO.3 WELL,

These waters are alkaline brines, that from 1749 feet containing 4028, and
that from 1725 feet containing 649 pts. total solids per 100,000, This latter is similar to
the sample obtained from 1468/1581 feet examined in Report No. N/198 of 29.6.39.

HISTORY:
Lab. Nos. 7563 and '7643 — received on 28bh and 30t.h of June, 1939.
Particulars of the samples are as follows :— e
1,';‘.",-, No. 7563 - 1 Winchester of fluid, labelled —
'Halliburton Flow Test 26.6. 59'
"Smmple from immediately above valve
3 Packer set at 1749 feet. ¢
Lab. No. '7643 — 2 Winchesters of mud fluid labelled -
: 'Halliburton Flow Test 22.6.39"
. Sample from immediately above valve
Packer set at 1725 feet.
EXPERIMENT AL:

20N The samples, after a prelm:.nary filtration, were submitted to the standardized
procedure with the following results -
REFERENCE LAB., NO. 7563 LAB. NO. '7643
PACKER AT 1749°  PACKER AT 1'725'
‘Specific Gravity @ 60°F. 1.0280 .; 1.0035
Total Solids at 110°C. pts.per 100,000 4618 | 700
Total Solids at 600°C. pts.per 100,000 3833 608
pH valmpe as received 8 8
| PH value after boiling 9.5 8.5
| CONSTITUENT LAB. NO. 7563 PACKER AT 1749' LAB. NO. 7643 PACKER AT 1725'
:_ S8 A di
| PTS.PRESENT | EQUIVALENT X 1000 EQUIVALENT | PTS. PRESENT EQUIV.X EQUIV.
| PER 100,000 | Acidic Basic | PERCENTAGE | PER 100,000! 1000 PERCENTAGE
B | e e e, T T :
| Chloride 2495 70,300 49.75 3735 10,530‘ 47.43
| Sulphate 0.5 10.4 0.01 9.8 204 | 0.92
- | Bicarbonate 20, 340 0.24 22.3 | 366 | 1.65
| Magnesium | 75.3 6200 4.38 - 11.0 | | 906| 4.08
| Caleium | 361.0 18050 12.78 ; 36.1 | | 1805 8.12
| Potassium | 18.2 466 0.33 N7 =1 197, 0.89
| Sodium * ! 1087 | 45934 32,51 | 188.5 | | 8192| 36.91
; L ¢ e ‘ & o
| Totals | 4028 I 70,650 70650 | 100.00 | 648.9 11, 100 11100/ 100.00
* by difference.
REPORT NO. N/209
Sunbury Ref. G. 849 18. 8. 30.

 WATER SAMPLE FROM COUSLAND NO.3 WELL

CONCLUSIONS:

This is a neutral brine of total solids content 6684 pts. per 100,000, mainly
consisting of sodium and calcium chlorides. This is approximately 10 times that of the
previous sample from Cousland No.3 at 1468/1581 feet, examined in Report No. N/198 of 29.6.39.

HISTORY:

Particulars of the sample which was received on 4.8.39 are as follows :-—

Sample of saline water collected from Cousland No.3 on 3lst July, 1939, from
immediately above the valve, with packer set at 2117 feet with bottom of the hole at 2164 feet.

EXPERIMENTAL:
.After a preliminary filtration, the sample has been analysed with the following

results :— (P.T.0.)



EXPERIMENTAL — CONTINUED

‘Specific Gravity at 60°F.
" Total Solids at 110°C. Pts. per 100,000

Total Solids at 600°C. *
pH value as received
pH after /}:oi:yl_ing

=10 =

2990
2440
.0
.0

O ~JT AT P

CONSTITUENT

 |PARTS PRESENT PER 100,000

| EGUIVALENTS X 1000 |

EQUIVALENT PERCENTAGE | .
Acidie Ba.si.c 3
Chloride 4170 117,600 49.90
Sulphate 5 0.5 10 ; . 0,01
Bicarbonate 12.2 200 : 0.09
Iron (ferrous) 75 i gl B 0.03
Magnesium 11856:*%¢ ‘4 9,270 3,04
Calcium 763.0 I 38,150 16,24
Potassium 17.9 I 458 0.19
Sodium * 1606 jofi 269,853 - . 29.60
Totals 6684 i~pmy,810 ¢ 117,810 100.00

- ¥ by difference.



APPENDIX_C.  GAS : ANALYSES

¢

COUSLAND NO.1 - GAS SAMPLE

Depth 1188 — 1209 Ft. i

CONCLUSIONS:
Thisg :is a lean gas of the normal ‘type associated with crude petroleum.
HISTORY:

The sample was taken between _189 and 1209 feet at a pressure of about
200 lbs. per sq. inch.

EXPERIMENTAL :

The following is an analysis of the gas :—

Methane 0R.8h%

~ Fthane ©2.30%

‘ Propane ‘ tp1ug i :
Butanes 0.46%
Pentanes + _ 0. W%

ﬂ‘z-orn the above data it will be observed that for rough caleulation purposes
the v1scos1ty of the gas ca.n be assumed to be equal to t.hat of methane.

The calculated specific gravity is 0.04'7 1bs. per cu. ft. or 0.58 compared

with air as 1.0. .

Depth 4248 = 1278 FE VoVieneil — (0357

CONCLUSION S

This gas is of the same type as that examined from the same source in A.P. S5/40,

Lab. No, 6883 — Gas collected at RO 1b, pressure at a depth of 1248/7% Ft.
Recdeived from D,E.C. 4.2.38.

i

1

Podbielniak Gas Analysis

Methane % Q0.75 -

g Ethane % ; 301

Propane % 3.5 ‘ Gas Volume
Butanes 4 2.05

Pentanes % 0.60

L

B

0 . . s



S T

DEPTH 1584 - 1586 ET.

CONCLUSIONS: than C
The fact that there is more C and C / pres@nt suggests contamination, This sample
should not be tdken as truly representative of the show, without confirmation on a further sample.

HISTORY 3
This sample was drawn on 5-4-38 into a two valves cylinder ex Sunbury.
_EXPERIMENTAL: ; = Be {d
18T DETERMINATION 2ND DETERMINATION
LAB, NO. 8208 Air Pree Air Pree
i 27 A Bagis Bagis
Oxygen % gas volume 1.05 - 2:16  EEOIM
Nitrogen  ." PR O e 90 RO WO e V8T /1) SR 8.0
Methane e 80.5  88.6 - 80.4 89.6
Cy ! 1.6 1.8 1.6 1.8
Cs " 0.15 Q.2 0.15 0.2
Cy " coo OsfBea . 08 ; 0.7 LoJE: BEAN
Cs " 0.6 0.7 0.6 0.7
Residue boiling above 50°C. : : >
4 gas volume 0.3 0.3 0.3 0.3
Total Unsaturated i : . 0.7% e oL -~
DISCUSSION: .

Although very great precautions were taken to free this cylinder from gas before despatch
to Pevensey, the above analyses suggest that complete purging was not realised. It is therefore
suggested that a further sample be drawn in order that a redetermination may be made.

.

DEPTH 596 - 1652 FT.

CONCLUSIONS: e 3, v :
This sample’ resembles that drawn from 1589 = 1591 ft. and described in Report No. A.P.S/46,,
Both the above gases are .abso_lu,tely dry containing no hydrocarbon higher than CQ. ‘

HISTORY:

Gas was received in two cylinders and was described in memo. of 14.4.33 from Resident

Geologist Cousland to Sunbury.

Lab. No. 8307 — Received ex D, E,C, 204438

Air Free Besis

Oxygen 4 Gas Volume 0. 35 : -
Nitrbgen . i st : e 1 ok : ; : R 13, 1]
Methane. "Op i Q4.3 ; ' 0K.35
Bthane AR 152,86 OF 98 begosd] L EERD .ol 2

Due to the fact that one cy-liﬁder'h'ad' leaked down to atmospheric pressure, it has not

been possibleA 4o conserve a sample of this gas for the Petroleum Dep’artmgnt's e;amipation.

..

DEPTH 1760 — 1806 FT.

CONCLUSIONS:
This gas is very similar to that previous

A.P. S/55 dated 10th June, 10%8) «
HISTORY:

1§ collected at the same depth (vide Report

The following sample was received on %th May, 19%9.
Lab. No. 6815 — Sample of gas from Cousland No.,1l, collected on 21.4.%9 at 350 lbs. per

sq. inch during a test of the 1760 - 1806 ft. sand.



EXPERIMENTAL: %3 :
The f“éllowing‘ data were obtained :—
. A L
; € ¢ SAVPIE AS RECEIVED AIR FREE BASIS
Oxyden ;. % . 2 0.85 : o & 3
Nitrogen- : 4 AN e ks fage B8 2:05 |
Methane b e 55 18 "a- 0.7 34.6
Ethane ¢ B G R ™ oy A .75
Propane & higher 4 0.6 0.6
Densipy (calculated)(Air = 1) = ,‘” 1 0.597 = 0.0483 3 jd
; of e B e : 1¥s. per cu.ft. & | :
i (determined) (Air = 1) (3".'602’~ JOR -
DEPTH 2004 .= 2122 FT. la
: D Bk b £ o ‘

o

CONCLUSIONS:

This gas shows a noticeable proportion of hydrocarbons higher than C > : :
Farlier samples from this well have been shown to be quite free from hydracarbcns ﬂ1gh&

than Cz, but in the samples te5t°d immediately prior to this (A.P. §/55), small quantlta.es
' : s ade sensibly increased in th{e sanple

of C, and higher were detected.

under examination.

HISTORY: | : | x | e o ‘ S - g ;
1
DTArey BExploration Company write with reference to this sample :r i
uThe formation tested was between 0086 and 2127 ft., but the gas, orldzna’ces
from the sandstone between 2094 and 2122 f.‘t. The gas should bé under a
pressure of abou.+ 250 lbs. per*’sq. 1ncn
¢ i | 1 O P £ ; ' . s
A | - ] . Q. P
' ' duPrE AS RECEIVED  _AIR'FRER BASIS
s 51
Oxygen b & .z 0.47 _ ‘ 3
. . . V.M » :’ v ¢ . . - . { - ' ° 5
Ni‘brogén ~/ 4 i 4 7o 8-19 . ! 6 5,
Methane % 85.% 879
Ethane % .y 375 . )-- E 3.85 |
E A . . ” . . o . 3 e &
Propaﬁ& b \ % e 1.0 : o5
i O»
Butanes % C.55 sudl :
& Py 0.1
Pentanes % T g 9
Sp. Or (Aiz-= 1) : doge v ES ag o
A # . . . s b ™
Dengity 1lbs. per cu. £t ‘ O..OSCﬂ
: p] 5] 0‘\‘ t Q '4. X
|
; B 3
I | | | I I i { I | I |
i : | £ »
= 1 4 g ¢

¢ ‘_These quantitiés

™

I
|
|

&y

Bt die o e R Ry bt S

LR L 4\;‘.-;..;._15;

TS
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ANALYSES OF COUSLAND & MIDLOTHIAN GAS SAMPLES CALCULATED ON AN AIR FREE BASIS

‘{FROM A NOTE BY G.W. LEPPER OF.MINES DEPT.)

C — COUSLAND WELL: M — MIDLOTHIAN WELL: SH — SHEFFIELD: SN — SUNBURY: FA — FAWLEY: ‘= = = —— NOT DETERMINED 0.0 —— NOT PRESENT.
WELL DEPTH FT. ANALYS1S LAB.REF, NO, METHANE ETHANE  PROPANE BUTANE  PENTANE  NITROGEN CARBON PER CENT } REMARKS
i e R sl ‘) \ ! _DIOXIDE PARAFF INS o R
s Ale 1183 - 1209 Sn A.P, S.40 95.85 2.%0 ¥.24 0.45 0.14 QO 5 - 100 A slightly "wet"” gas. Absence of
: ik . Nitrogen is unusual,
g0 1248 — 1275 Sn AP, 3.42 ° 9075 Zel 3.35 2,05 . .0.60 0.0 (?) - 100 | A "wetter" gas. ditto.
3,0 1248 - 1275 Sh T.Misc.154 83.79 762 o - - 8.43 0.58 . 90,99 :
4.C 1570 - 1575 i T.Mise.155 83.6 5.4 & = % 0 13 0.5 94.0 ) These samples come from
¥ 2o g g ¢l i Pt J gas sands which are
5.C 1584 — 1586 Sn A.P. S.46 94.65 1.'79 0.0 0.0 0.0 3.55 - 6,44 g alenel relintan
; | : e
g0 1584 - 1536 Sh T.MIse, 159 28,9 5.2 - - - 5.4 0.5 94.0 | §:°tzg;:ati§;sedT:: gas I
- : ' - ) ; =
8.C 1506 — 1652 Sn A, PEES. Bk 05,385 2.6 0.0 0.0 0.0 1.55 = 98.45 ; "dry", »
9. 1,807 % 3012 . Bh ? 87.3 4.%5 = "o 5 .94 0.51 1 91.55 | 0
11.M 2318 - 2400 Sh T.Misc.151 6.5 13.1 - - - 10.3 0.1 89.6
12.M 2318 — 2400 Fa ? i P sk 8o 3,03 0.0 ! 0.0 i0.74 0.1 89.16 _
1M 1700 — 1815 Sh T.Misc.168 62.02 < 28,35 - i L - 9.42 (o467 A 90.37 Wet gas from 173550' oilsand.
: 2 3 3 - 0.18 sol, in conec. HQSO4. Unsaturated
: v nil. ;
.M 1700 - 1955 Sh T.Misc.167 85.05 5.61 - -~ - (e e 0.07 90.66 Gas leaked up from below plug at 1955".
4.0 1584 — 1586 sh T.Misc.150A 8742 6.4 - . e oo S 585G o 0.1 93.6 ©  Send from Sn to Sh cf. No.5 0.3 sol.
B, (i TS : T = - in cone. H,80,. Unsatiirated nil.
1.c 1582 — 1632 Eg. Prof. Egerton’ 91.0 ¢ 2.0 0 0 o T Tr. 93.0 Communicated by Mr. A.H. Taitt.



o

) TR 1 £ 4 = Co¥TO.,

WELL DEPTH FT.
2@, 1720 — 1734

o, 524 1720 - 1734
1 1759 - 18

Tey, 1759 ~- 1806
13965 2004 — 2122
1.0: 2004 — 2122
1M, 2050 — 2204
1M, 2050 — 2090
1.M, 1997 - 2009

e e e Sapee e AT

ANALYSIS LAB, REF. NO. 'METHANE ETHANE PROPANE BUTANE PENTANE N{TROGEN
DIOXIDE
Sn A.P.S. BB (A) 98.0 1.0 o Py A 0.32 -
Sh T.Misc. 163 87.8 5.5 - - - 5.6 1.0
sh T.Mise, 164 88.5 5.7 - - - 4.7 1.03
Sn A.P.S. BB (B) 94.0 2.0 0.3 0.3 2.59 -
Sn A.P.S. 6 87.9 3.85 1.05 0.55 G 6.55 -
h T.Misc., 169 84.1 7.'715 - - - 7.9 0.24
Sh T.Mise. 175 19.63 9.94 - - - 10.16 0.17
‘sh T.Mise. 177 87.4 3.4 = - = 9.05 0.15
sh T.Mise. 178 * 86.43 4,22 - - - 8.85 0.5
* T, Misc. 378, This sample as received at Sheffield was labelled :—

CARBON PER CENT

PARAFF INS

REMARKS

0.7
93.4
94.2
97.5
93.45
91.9

89.6

90.8

90.7

)
)
))
) )
)

)

)
)
)

These do not compare well.
Very similar data,

These do not compare well.

These analyses compare ) a slightly

fairly well. j et
gas

Probably slightly "wet”

gas. 0.10 sol, in conec.

H2804. Unsaturatéd nil,

Agrees fairly well with No.Q
of previous note.

taken on September 14th: source 2082 ft.

Mr. Chapman of the A,A.0.C. on 4.1.3%0 states that
this label was incorrect and should read :-—
September 21st, 1997 — 2009 ft. as the sample was
taken through perforations in the '7" casing over
that range of depth.

Gy W T

LE



. CONCLUSIONS:

dark brown wax, were as follows :—

18 -

APPENDIX D - OIlb ANALYSES

TTTCOUSWAND "™NO,. 1

DEPTH-831 — 853

\ r \

The material extracted from the powdered core by solvents is highly waxy in nature;
and amounts to 0.864 by weight- of the sand. 5 2
HISTORY:

D'Arcy Exploratlon Co. Ltd. write as follows with regard to the condition of ‘this

- sample :—- . . .

"Although the core.is waxed up on the surface owing tp evaporation of
the lighter fractions, the oil inside should be in its origimal s
condition, The core has never been above Ff Op, which cannot be
many degrées above its temperature in situ."
EXPERIMENTAL:
The dample as received consisted of several large lumps of core each weighing about
1 kilogram. One of these pieces was ground to a flne powder, and was extracted with ‘carbon
tetrachloride, the solvent being afterwards removed.
The yield so obtained was O, 864 by weight.

The characteristics of the CCL, extracted material, which had the anpearance of a

bl .

Specific Gravity at 60°F. 0.875
_ - Melting Point it 102
Sulphur % 0.13
Hard Ashphalt Trace
Soft Asphalt 5 8.0
Total Wax at 60°F. 1 26.4
- . Melting Point : °F. 109
Hard Wax at 32 °F. 4 2%.2
Melting Point = °F. v 118
CORES
CONCLUSIONS:

The oils obtained from all these cores have similar characteristics, being highly
asphaltic and waxy. , The quantity present varies from 1.5% to 4.84 be weight, The sulphur
content averages about 0.1%. Porosity determinations carried out on two samples of core
gave results of 18.1%, 23.04.
EXPERIMENTAL:

Portions of all samples of core were ground to pass 40 mesh sieves and. extracted
with hot benzene and the solvent removed dfrom the dissolved oil and asphalt by distlllatlon.

\

Further portions of the broken samples of core were charged to a small retort and
subjected to distillations in the presence of steam. A non asphaltic, waxy distillate was
then obtained.

It is con51dered that these two processes of extraction of the oil are necessary as
there is no method available which will allow of the recovery of both the Lightest and heaviest
portions-of the oil conteént in one operation, There having been a show of gas from this
drilling (cf. A.P. 5/40) it was considered that there might be some very light hydrocarbons
associated with the cores. .

Since they gave evidence of the presence of light oil, the last two cores were
distilled on a much,larger scale from a pipe retort without the use of steam and’also with

adequate precautions for collecting all oil and dgas evolved.

TABLES T & II - PAGE 18A- overleaf,
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-"18%-
T & B L E I
.o 5653 5770 %54 T EBE5 5753 5907 5944 5945
Depth Ft. 9%1/32  938/%9 949/50 %69/70  1162/65  1192/202 1262 1248/%8
Yield by | © Phwi aitad OO b A i . o
Extraction 4 3417 6.0 2.6 4.8 - 14, 3.5 1.5
Constants of Oil . -
Melt'g Pt °g.‘ thaos DI ©F brdio 105 68 . bl o029 Fievo fd020vatd 102 below 70
Sp. Gr. @ 60°F. +849 .885 .8%6 +512 -01R 857 .885 877
Sulphur % Gal0asve 0,09 cive =:0L 0.07 0.31. 0.08 0.09 0.09
TEE %, 200570 »4i ni ¢ : ; .
Vol. to 275°C. % 10
250°C, 20
Yield by
Distillation % 2 . : :
with steam ¢ 3.8 4.8 3.7 4.7 1.5 2.2 4.7 -
Congtants of Oil
ToBRus "L 220 70 1507777 2180 = = 90 - -~
Vol. to 250°C. % # %5 15 10 - - P o % =,
775°C. 45 75 40 50 - = 55 2
Parsaity % oH 38,1 23.0
The results obtained on the one Kilogramme scale distillation were as follows :—
T ABL B Iligic
Lab. No, 5944 5945
Depth ' Ptai o 1262 1248/58
Yiald s 10 ool 3,68 i 1.50.
Vol. of Gas ILitre / kg. core 4.5 6.4
Anai&_é;is 'of Gas (Ap.p':rox.’)' -
Air ; : Sy 10.0
1, FEr Lol :
-Dnsaturateds. .. % : S AR Rl st
S 88105 9304 .05 indef. S g5 lindef.
Vol. to.150°C. 4. : e 4132558 ibe <HIDIC
: (O (o JPER So ) PE o i1
18e7C '~ 520, % 18.8 11,08 (175°C=275 C. 1
215°C - 350°C. 4 Sk 2 95age" 28.0
Residue above 350°C. % : 468 : T 4B K
Sp. Gr. at 60°F. of 1st fraction 1745 : ) SRR
Aniline Point of 1st fraction °C. 48.3 $4.2




= 168

DEPTH 1248 — 1275 FT.

This oil i i
g : is of tbe p'araffln base type. Its sulphur content is gimilar to those of
. rom the cores from the same source reported in AP.3/41. That this -sample may b .
; i &
:Zns:td:ared to be somewhat weathered is shown by the fact that it is considerably less leatile
: an either of the samples reported in Table '2 of the above report. Tt is not therefore strictl
air to compare such data as aniline points of wide cut initial fractions. " J -‘7
In wax content it
: appears to be lower th i i i
which may be due to the fact that an th? oils described in Teble 1 of AP.S/41
Lo iSEP  AH6 . e wag had been preferentially filtered out of the crude- {in 5
ormation and left as a residue i ‘ i i P : eh
soros. gretbaA A e in the formation) in. the cases of some of the

HI STORY : o 5
Thi - : . o e E 3 :

: is sample was obtained, contaminated with mud, during a bailing test of the zones
from which the cores have already been examined,

The oil on receipt was in the form of a semi~golid brown emulsion of oil and -water.
Tt s _ smell was pleasant and: 0o - hydrogen sulphide was detected. This emulsion was shaken
thoroughly and a preliminary examination carried out on a portion of bhe shaken sample.  The

following results were thus obtained :=

Water 15.8 ¢ wt.
Sediment (mud) - . § v 1.5 % wb.
0il (by .4iff.) 82.7 4 wh.
Approx. I.B.P. 100 °c.
o1, to PIohee 1A (YR 2 %

(o]
The fraction boiling from 100 = 275 ¢, had 8 Sp. Gr. @ 60 F. of 0.792, an.
fractive index of 1.4430 @ 60°F.

aniline point 66.5°G, and & re
that this oil;m:iéhlg ‘be contaminated with the 7,V.0. used

It was believed at first
on the 100°C. %o’ 275° C. cut show that

for starting the flow of the well, but the above figures
this is not the case. : < G e i
the 'sample Wag freed fi‘:rom water and
followed by filgration of the 'residue.
er proportions, to. give the

Since little volatile material was present
sediment by steam distillation at @ high temperafhure, o
The residue and distillate ‘were then blended back in the prop
 original erude oil free from adventitious material.’

Tﬁus obtained, the crude was 2 black viséou_s 1iquid (red brown in thin f.’ilms) with
a pleasant smell. :

The following data have been obtained on the crude oil :-

Sp. Cravity @ 60°F. 0.863%
Hard Asphalt Trace
Sulphur content 0.08%
Viscosity @‘100'03‘. 11]0_ gec. Red. 1
" Pour Point 50 F.
Distillation on 8K gns charge ;
I.B.P. ' 111°¢.
Vol. to 12500. 0.%% by volume
150 S0 W "
175 : 4.0 " "
200 ‘ 6.5 " it
205 8.5 " "
250 11.0 " "
275 s "
Total Dist. to 390°C. 22.0 * "
Residue above 300°C. 77.0% " f
1.0% " L]

Loss



=Sl e —
Constants on Fractions :-— . o~
. I.B.P. — 250 — 2715 — Residue above GEAE
Fraction 300 %a, 5 00 200 °q, 300 °C.
Bp. Gr. at A0°F. oz aa Q0 _0.8145 0.8222 = '0-882
Aniline Point °C.. i 68.4 - o 0 < £
‘Refracting Index : o ' : R
15.5 °C.  enc EIOBTY Lakdtn b dlioe:. - i ' -

\

DI@' SSION:

3

The value for the sulphur content given above must be accepted with a cebtain
amount of reservé, since it assumes no loss of volatile sulphur compounds during the
preliminary steam distillation. Hydrogen sulphide, however, was not present in the
original crude, and it is therefore probable that the above sulphur figure is

representative. ¢ ¢

A consideration of the specific gravities of the fractions ‘50 — 27500., and
<2715 - 300°C., on the lines indicated in "Report No. 3279 of the Investigations of U.S,

Bureau of Mines", lead to the cpqc].’us—:"tons that this crude pil can be classed as '’

paraffinic. The work described in the Repbrt No.3279, however, was based on a Hempel
lation, whereas in the present instance an A.S.T.M, distillation was ° ° —

and a vacuum distil
carried out.

_For ANGLO-IRANIAN OIL CO, LTD.
, (Sgd.) D.G. SMITH
" CHIEF RESFARCH CHEMIST. °

RAT/R. Al (Sgd.) A.K. STARK.

REPORT ON SAMPLES OF OIL

Three samples of oil were received :- 5
(1) Sample dated 16.1.38 - Depth Sandstone 1248 = 1775 feet
(9 " o7.12.38 - " " 128 -1275 °

eiBEe o -,,“.,,11-,3-3.’3' 2lafisdt 0ds dachaqy gk = feet
” S CRAGL L TRd Bawe ] 1 as ! w8 Bl rFalov - st L
' Sample 1 was a-dark, _viscous oil, sample '2/was dark but ,sc'zliici at room temperatures,
both being practically free from wat.ér, while sample 3 was obvionslytcon’qaxﬂiﬂated with ‘water
and mud and on test showed a water and sediment conteént of 324. To ‘separate the water and
mud from the oil in the last: sample, it was necessary to centrifuge it at a temperature’ slightli 3
below 150°F., The attached analysis, t werefore, refers in the case of sample 3 to the

centrifuged oil, while that for samples 1 and 2 refers to the oils as received.

%

The oil regf'eééntéd by samﬁle 3, taken at a depth of 1591 feet, shows practicaixly;the
same characteristics as samples 1 and 2, obtained at 1248 — 1275 feet'in January and Pebruary:
respectiveld, ; gt SR £

o s

' TN 4 (Sgd.) G. H. SMITH

Chief, Chemist.
(Sgd.) W. ROBERT @Y. o rci

Central Laboratory,
Middleton Hall,

16th March, 1038. t



Sample 16.1.383 Sample 27.2.38 Sample 11.3.33
Depth Sandstone Depth Sandstone Depth Sandstone
1248 - 1275 ft. 1248 - 1275 ft. 180T A5

Sp. Gr. at 60°P, 863 g

Setting Point, (rotating therm. method) .5609' 252 . :8509 i
Hard Asphalt . : N1 Nglm - At
Sulphur : o g ;5
Br.: Val. ?12% 2‘ 12% ; | g e
Iod‘lne value (Wijs 1hr.) 14 s
Water and Sediment 2.0% ;30‘; %

Waver R

ﬁispillation Test

I.B.P. ' ° g
% Dist. at 25°C ?:700. %)0;50. 163°C.
LRIRN, " 5o 7.0 ‘ ?'6
: 25 5 : 8.0 9.5 B.0
. 7 : 250" ¢ 12.0 13.5, . 11.0
gt ggg" Lo 1_6.0 18,0 18.5
s il 2 ) { 21.0 24.0 24.5
: u ; L " 525 " 29.0 o 33.—0
Lo 350 : it - 42.0 42.5 4%,0
104 dist. at : 23*7°c. F90 082 Gind N
20% st : . 2! 297; - ol .81 Y ; . 083 "
1}3’8‘, " L 328 © - 320" 318 .
% fEghaL £ S | : S 348 " : 346 " 243 " A
Total Distillate : 44.%4 VR : 45- 04
Residue . 55.5% 5554 * 55404
Sp. Gr. of dist, at 60 F. .81 .80% 805
Mniline Point of distillate BL.9 e, 83.5°C. 8.4%¢ /

(il iRg6 - 1588 feet
(2) 6% - 16% feet

CONCLUSTIONS: g o : ~ v
The quant.ltn.es of oil present. are 0.5% and 2 1; by welght for core samples ta.&en

at 1586 — 8 and 1625 6 feet respectively.

Porosn‘.y deterr_nmatmns carrled out on these two samples gave results of 17.0% and

15.44. )
In general the properties of the oils obtained from these cores are not dissimilar to

those previously examined in Report No. AP.S/41l.

RYPERIMENTAL: \
Portions of these cores were ground to 40 mesh and extracted with hot benzene, and

the solvent removed from the extracted material by distillation.

s were coarsely crushed and distilled from a pipe
h adequate precautions for collecting all
obtamed in each case.

Further portions of these core

retort both with and without the aid of steam but wit
the water, oil and das ‘evolved. A non=asphaltic waxy dlstlllate was

The following results were thus obtained ::

<

lab. No. 8223 8224
Depth in feet 17868 16266
Without! 7o . withoub With -
.~ Steam Steam. Steam
0il Yield by dist. % 0.3 1.4 i
Sp. Gr. at 60°F. , T 0.882 :
Pour point oF. . ey ¢ Bhoi
Viscosity at 100 B, i : : it 23,5 cs =90 sec,
i " Red I.
0.22 0.% 0.18

Su lphur 4



-2l ==
8223 1586-3 224
EeiePs o without steam without 1825—6 with
steam Steam
T,8.By o woF - BRer, . B 1
Vol. 175 - 275°C. % ‘ Zg
" B FOC. Soae, : : %
Residue above 250°C. 4 ;i ) ; ) ; K189
Gas Yields Litres/kg. cors : - 1.24 T ne : 4.0
Analysis of gas ;
approe. (air free basis) .2
®, - - e
H, i : : 28.1
Unsaturateds s ar i 2.0 SRR
Saturateds + N, (by diff.) 29.6
0il Yield by extraction ¢ 0.49 2,9
Approximate MP AL 5 80 + 40
Sulphur " 5 L8 ity

.

The water contents and porosities’ of these cores have been determined with the “foliowixig

results -
Depth feet Lab. ¥No. Waber. Content ¢ Porosity %
1586 — 8 88273 2.4 17.0
1625 - 6 8824 2.8 15.4 :

In both cases bhe waters contain .gmmonia but appear to be only slightly ‘saline.

. The water frém Lab. No. 8823 contains traces of calecium, magnesium, sulphate and
chloride and is of pH value S. 2 it

. .The water from Lab. No. 83724 is very similar, but contains in addition traces: of
thiosulphate. : 61

DISCUSSION: ' > 8 .
Owing to the fact that the container of sample 8223 was badly punctured on afrival,
it appears to be quite possible that the data obtained on this sample may not be representative.

The gas yield obtained on dry distillation of sample 8224 was much higher than was
expected, The gas evolved showed a high unsaturateds_content, indicating that cracking has

taken place,

A second distillation was therefore made, using open steam to keep the temperature
down. . The results of this second distillation only, should be used in making comparisons

with previous samples.
For ANGLO-IRANIAN OIL CO. LTD., -
(Sgd.) D.G. SMITH :

CHIEF RESEARCH' CHEMIST
‘(Sgd.) A.K. STARK.

B

7

RAL/R. A, L,
HCR/H.C.R. G g
DEPTH 1722 = 14723 FT,
CONCLUSIONS: [ 1o Wk ! ~ ‘
. " The quantigy of oil present in this sample of core is 2.0%% by extraction and 1.57%

by steam distillationm, having sulphur contents of 0.12% and 0.0sg-respect:i.vely., The ?i,_i‘is
very similar in general characteristics to‘that from the %25 - 6 feet core ‘reported in

AP.S/52 of ¥3.5.38.

HISTORY: Lab. No, 9108. oot
The sample of core was taken at a depth of 1722 — 23 feet and was received on
2%.5.38., the container beingd badly punctured.

BXPERIMENTAL : - : : ‘
Portions of this core were extracted with benzene, and steam distilled, in the

manner ‘déserived in.Report No. AP.S/52 of 13.5.38. :
The following results were thus obtained :— i

.



0il Yield by steam &istillation % . 1.R7
Specific Gravity at 60°F. “Eat 'o.s
Melting Point °F. nd e
Viscosity at }.OOOF}. cs, ' : 2]? 4
F secs, Red, I ;
. 90
Sulphur ¢ 0.08
TP, e, 240
Vol. to 275°C. % : 111L e
" 275 — 350°C. 4 33
Residue above 35000. % ' i 55
Gas Yield litres/kg. core - +20.9
Analysis of gas approx. (Air free basis)
Ta” i ‘ «“Binelotae
5 g 19.0
Unsaturateds % ' 2.2
Saturateds + N, (by diff.;) 3% FE ; 15.2
0il Yield by extraction ¢ 2.03
Melting Point CF. : i e 92 -
Sulphur % Qa2 :

DISCUSSION:
Owing to the fact that the container of this sample was badly punctured on arrival,

it is quite possible that the data obtained on this sample may not be representative,

The general characteristies of the oil-obtained from this core are similar to those
of the oil obtained from the 1625 — 6 feet core._ Differences are the higher melting point and
gas yEld of the present sample. This latter is partly accounted for by the increased CO, content

of the das.

Both in the case of the present sample and the samples reported in AP.8/52, the
presence (af hydrogen in the gases arising on steam distillation, is probably due to the

decomposition of steam by the hot iron retort.

NOTE: :
In report APS/52, the viscosity a¥ 100°R. of the oil from the core taken at 1% -6
' feet was wrongly given as 23.5 cs = 90 cs. Red. I. This should read : — 23.5 cs = Q8 secs.

Red I.
& For ANGLO-IRANIAN OIL CO. LTD.,
& (5gd. )
RAL/RAL ° ( for CHIEF RESEARCH CHIM]‘.'ST. < E
JH (5gd.) H.C. Ramptori. : ;

T F F

REPORT ON CORE SAMPLE AT

1724 — 1725 FEET

A portion of the éample ‘was broken up and the oil extracted with pure Benzene.
0il Content . . . » 4.4 Imperial Gallons per Ton.
The o0il obtained was solid at ordinary temperature, and the following constants

¢

were determined thereon :-—

Sp Gr. st B07B. 13 TICC - B 8715

Setting Point (Rot. Therm method) G oo

Todine Value (Wij's 1 br, ) 15.4

Bromine Value ° T 8 ' s BHOTATIDHCY
Sulphur 0.28 % ‘

and heated in the usué.l, assay tube. ';}I‘he
imately one hour and held at this
inal temperature of

A second portion of the core was broken up

sample was heated to & temperature of 400°C, in approx

temperature for two hours. Thereafter, heating was’continued so that a f

800°C. was attained in a further 12 hours.




_?3_

0il content
Water
Gas

" " "

22,5

The small quantity of oil g;at in this way was tested wi

Sp. Gr. at 60°F. L

Setting Point (Rot. Therm method) 85°F.

The oil recovered from
waxy nature. From the tests shown above,
that previously obtained from the bore itself.

As mentioned to the Resident Geologis
determination on this core will be reported lat

. 3.0 Imperial Gallons per Ton

"

800 cu. ft. per ton (approx.)

th the following results A

this sandstone core was brownish black in coloup and of a
it is evident that the oil is of the same type as

t, Cousland, by telephone, the permeability
er along with several others now on hand.

(Sgd.) G.H. MITH
Chief Chemist
Central Laboratory, (Sgd.) W. ROBERT GUY.
Middleton Hall.
nd June, 1938.
CORES

(1)
(2)

1791 - 1972 FT.
1804 — 1805 FT.

Portions of both samples were b

8 s i

|
Core from 1791 — 1792 Ft.
" Cope from 1804 — 1805 Ft.

Certain contents were

determined in the oil produced with result

roken up and the oil extracted with pure Benzene.

0il Content
{ % by whe)

0-7'7
0.99

®
.

e as indicated below

. =~ _+, Core from Core from
1791-92 ft. 1804-05 ft.
Sp. Gr. at 60°F. ‘ .922 922
Setting Point (Rot. Therm Method) 51°F. (Approx.) 56°F. (Approx. )
Bromine Value . 7/ 4
Todine Value (Wij's 1 hr.) 23 4
Sulphur .67 4 0.77 %
(8¢d.) G.H. SMITH
=~ BLT Cnief Chemist
(Sgd.) W. ROBERT GUY.
Central Laboratory, 4 ‘ LYK
Middleton Hall.: . :
22nd July, 1938.
DEPTH 2015 - 2017 FT.

-

CONCLUSIONS?

The quantity of oil present in this gsample of core

1.20% by steam distillation,
and 9591*. respectively. The oil is very similar
1722 - ¥723 feet core reported in AP.8/54 of 10.
' more oil than the core herein reported. ‘, :

B

having sulphur contents of 0.12% and 0.057%,
in general characterist
6.78. The latter, however, contains slightly

is 1354 by extraction and
and melting points of 97%
ies to that from the

(
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HISTORY :

The sample of core was taken at a depth of 201% — 2017 feet and was received on
16.%7.38, the container being in an airtight conditionm. :

EXPERTEMTNAL:

Portions of this core were extracted with benzene and others steam distilled, in the
manner described in Report No, AP,S/52 of 13,5.38.

The following results were bhus obtained :—

Lab, No. 1RQ.
0il Yield by steam distillation ¢ 1.20
Specific gravity at 60°F. 0.878

3 o
Melting Point ~F. 93

Viscosity at 100°F. ec.s. 11.7
secs. R.I. K7
Sulphur % 0. 0F
TB:P. Oa. 220
Vol. to 275°C. % 23
275 - 350°C. 34
Residue above 350°Cq 43
Gas Yield litres/kg. core 2.0
Air content of gas % 90
Analysis of gas approx. (Air free basis)
00, % 60
H, % 20
Unsaturateds % Nil
Saturateds * N, (by diff.) ‘0
0il Yield by extraction 4 1.35
Melting Point °r. 97
Sulphur 9 0.12
DISCUSSION:

The general characteristics of the oil obtained from this core are very similar

to those of the oil obtained from the 1722-23 feet core. Differences are noted in lower
viscosity and gas yield in the present instance. This latter is similar to that obtained

from the 1625 — 6 feet core.

'For ANGLO-IRANIAN OIL CO. LTD.,
(Sgd.)

RAL/R. A, L. CHIEF RESEARCH CHEMIST.

(Sgd. )

MSK/PH




