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B" ﬁfe Care study of 7/11~-1X and 3X wells and
Wmmmmu, Horth Sea

Mr. H, H. Heikkila
Oale, Nomway

Attached are the core descriptions and photogrepbs of the Phillips 7/11-1X and
7/11-3X wells, Rarth Sea (Norway). The sedimentary structures are similar to
sandstones and only serve to substastiate the imterpretations made on the 7/11-2X
core and covered in detail in my letiers dated December 13 and March 21. There-
fore I can not add any more infarmation on the sedisentclogy of these wells
except one point I failed to point out in the petrography section of the March 21
letter. In addition to the coarse-grained metamorphic and granitic source for
the sands, there is evidence to suggest that a considerable gmount of sand was
darived from older sandstones. Thess oldsr sandsteonss were probably coarse
grained and rounded with some quarts overgrowth cement.

A very brief review of the geology of Scotland suggests that most of the rocks
cropping out there camsists of granulitic gneisses, mica schists, amphibolites
and some sediments, all of Precambrian age plus Devomian 01d Red Sandstones.
Also, one magnetic map shows a basement high extending into the area northsast
of Scotland and scuth of the Shetland Islands. This area may have been the source
for the Paleccene sands.

The source and distribution of these turbidite saudstones in the basin will depend
o the conlfiguration and relief of the basin at the time of deposition and the
location of the scurce area. Thess, in turn, are a product of tectonism and a
inowledgs of regionsl tectonic patterns is essential in order to analyse the
development of the basin. Iisted below are several methods of analysis which may
be taken to determine the depositicmal patterms in the besin. Some of thase steps
have probably besn done, and from several conferences with Bob NMoseley and Roger
Jackson, I umderstand that others are being considered. However, for campletensss,
I will list 31l methods which may be useful.

1. Reglonal structurs maps of the basin. Maps on base of the chalk, top of the
chalk, top of the Pglsocene, plus other Tertiary horisons and bass of the
Zechstein, if data are available. The maps should cover the Norweglian sector
pius the adjoining U. K. sector and extend as far north s dsta are avallable.
Fxtension into the U. K. sector is important becsuse of the suggested north-
west source of the sands.

2. Isopach maps using both wall and seimmic data. The Tertiary should be divided
as mch a2 data allows in order to show axy shift in the depocenter with tims.
These isopach mape used in cenjunction with the structure meps may show the
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grawth pericds of the salt structures and how they affected deposition of
the turbidite samis. The isopachs may also show regiomal sand trends and
possible source directicn.

3. Use of the computer mapping progrsm will make all of these maps available
with minimw effort.

he The quality of the reflecting horizons om the selsmic profiles may give an

\

5. Literature review of the geology of England, Soctland, Norwsy and the
islands at the nerth end of the Yorth Sea. Particular stiention should be

é. m,mammmmmamwm

mapping work in progress in the Duteh eand U. K. sectors. 7This combined werk
would give the complete geologle history of the entire Narth Sea basin from
the Carboniferous Period through the Tertisry.

I realize that some of these suggestiocns have besn done, sume are in progress, and
some way not be fessible dus to lack of time and personnel. X will be glad to
assist with interpretation of the maps or any o¢ther analyses if the

J. B. Wetb
JEM sk 237-B PPB, Ext. 8056
Attachm.
ec: L, M. Rlckards

Stlvio Eha (2)
M. E. Simons - A, Haig (w/attachm.)
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vf sandstone in sets mostly 1/4 to 1 inch thick.

One set of vf (883u) sandstone 1 ft. thick at 10,102
ft.. Mmerous graded sequences 1 to 2 inches thick.

A few scattered foesils which appear to be odd-shaped
fish scales. No burrows. One-foot zone with slicken-
sides at 10,108 feet. All the interbedded silt and
sandstone is very glauconitic.

Ko core

Sandstone, £ (1771) to ¢ (750Qu), mostly £ (250m) with
coarser grains near the base of the unit. Has 2 inches
of shale at top and 6 inches thin bedded silt and shale
one foot above base. Sand is poorly sorted with some
quarte overgrowths, slightly glauconitic, mottled by
burrows, thin hairline laminae of carbonaceous material,
one sone of convolute structures. Some burrows in the
shale and silt. Clay balls in the lower sand unit.

Shale, dk gray with interbedded silt and vf, slightly
glauconitic sandstone. Sandy layers near base have
abundant very fine-grained carbonaceous material. Load
cast at base of sand.

Sandstons, £ (1771) to ve (2mm), firm, slightly
glauconitic, poorly sorted. Sedimentation units from

1 inch to 4 feet thick, mostly graded beds and structure-
lesa beds, some laminated, some mottled by burrows.

Three to six inch shale breaks at 10,160, 175, 179, 180,
182, 184 feet, some rich in plant debris.

No core

Sendstone, similar to above but with more very coarse
sand, some grains up to 3 mm, glauconitic, one scour
at least 6 inches deep, one graded unit 4 feet thick
with lamina and clay balls, abundant rather wavy
horizontal lamina, one foot layer of interlaminated
shale and siltstone at 10,387 feet.
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Phillips 7/11-1X (Norway) North Sea

Sandstone, f (1251) to gramule (3mm), poorly scrted, firm
graded beds, glauconitic, less coarse material than in the
7/13-3X, graded beds not as well developed, much horisontal
lamiration, horisontal wavy lamination, one scour at 9612
£t. 6 inches deep, convolute badding in the interbedded
silt, interbedded silt layers up to 1 foot, mostly 2-3
inches. Sand layers up to 6 fest without silt break, very
few clay layers, plant debris in thin lamina at 9630 and
9610 feet, red garnet visible, base of this interval is a
sub-friable sand recovered in fragmenta.

No core

Sandstone as above

No core

Sandstane, £ (125u) to vf£, hard, quartz cement, scme

porosity, fractured, slumped. Fractured and slickensided
shale at base of sand.
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INTER-OFFICE CORRESPONDENCE / SUBJECT: February 5, 1969

/X few
Re: Phillips (Norway) 7/11-2%
North Sea Well

Mr, J, E. Webb i
237-B Frank Phillips Bui}.diﬁg Faon che o

Bartlesville Office; . n (b2

Enclosedéggng;e inferred environments and relative rates of sedimentations
you wanted. In the absence of any population estimates, I have based the sedimen-
tation rates on the number of species listed,and the environments on the presence
of certain facies markers. Material caving from above could cause some of the
determinations to be erroneous, but the Robertson staff seems to have eliminated
much of this caved material from their ccnsideration or there was only an insig-
aificant amount,

Some of the species reported I was unfamiliar with and had no literature
on them, A knowledge of these species could alter a few of the determinations,
but overall, this knowledge would only confirm,

In the Pleistocene to Middle Miocene, the determinations indicated could
be inaccurate, Trese sediments may be masked VII (or VIII?), The shallow water
fossils could be displaced faunas.

A
The facies and relative rates of sedimentation are marked of the Robertson

Analysis Chart,
A

WALTER H, TRENCHARD

WHT: jb %J

Enclosure
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PHILLIPS (NORWAY) 7/11-2%
NORTH SEA WELL

Plio~Pleistocene

Fauna was perhaps masked by a high rate of sedimentation and may belong to
a slope facies (re: VII or VIII)., Nonion soldanii in the Robertson report is likely
to be Nonion pompilioides. These species are very close., If so, this material
should be placed in VII, at least. There is still another similar form, N,
barleeanum, found on the shelf,

Miocene

There could be some shoaling in the Upper Miocene or masking of fauna by
_sediments. Assuming the latter, these should be assigned to VII, at least. PEelow
LOLO feet the fauna is definite VII, Below 4660 feet the well penetrated VIII and
appears to remain in VIII until 9420 feet in Paleocene,

Below 8300 feet the increased sedimentation and the dominance of agglutinated
forms indicates an increase in delta building to the landward. This could mean &
birdis foot delta in the vicinity dumping its sediments into deep water, but sub-
aerial portlon of the delta might be some distance away, dependlng on the nature -
of the marine currents, Increased storm activity might give us a similar picture,
but we should have more fluctuation in the rate of sedimentation if this was so.

Oligocene

Rate of sedimentation was high, but less than in the Miocene. The deltaic (?)
influence was less significant.

Eocene

Increased sedimentation compared-to.Oligocene, More delta activity?

Paleocene
~ = _-—-—-//

Below the top of the Paleocene, we are interpolating excessively. Although
these older beds are subject to the same principles of paleocology as the younger,
more experience is needed to interpret the facies correctly.

The Paleocene appears to have had some shoaling, but this may be masking of
fauna by sedimentation., I suspect the latter, although I indicated shoaling which

may have resulted from uplift.

In the Danian, Facies VIII is again encountered and the rate is higher than
in the Paleocene, although somewhat more sporadic,

- - CE R



/

-2—
Cretaceous

The fauna indicates very 11tt1e, but most of the fossils are planktonic.
The limestone could be of biogenic origin,shallow or deep water. Strictly a guess,
but this could be basinal limestone seaward of a biostrome or bioherm or a planktonic
ooze in which most of the Tauna suffered destruction, If a basinal llmestone, ne, the
high rate of sedimentation inhibits the fauna and it should be assigned VIII-2;
if planktonic ooze, deeper than VIII-9, Chemical deposition is also a possibility,

If we assume a shallow water origin for the limestone with destruction of
fauna, then there would have to be rap¢d downwarping during the Maestrichtian
(LOOO+ feet). A fair case for downwarping could be made on the basis of the
Paleocene lighology, but I don't believe the fauna indicates this.

The absence of some Cretaceous beds does not necessarily indicate erosion.
The absence could be esxplained by non-deposition or lack of faunal development
or preservation.

Jurassic - Cretaceous

The absence of Foraminifera is probably the result of high salinity which
would repress or prohibit the development of typical marine fauna,

Permian

The Robertson report implies or tacitly assumes shallow water deposition for
the salt., I favor deep water deposition at the well site, There is no evidence in
the overlying beds to positively support shallow water deposition and nothing to
indicate Cretaceous downwarping in excess of 4000 feet,

Mot Y ko

WALTER H. TRENCHARD
WHT: jb
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PHILLIPS
@ P. 0. Box 51185
Lafayette, Louisiana 70501

INTER-OFFICE CORRESPONDENCE / SUBJECT: February 10, 1969

Mr, Don Dalrymple
257 Frank Phillips Building
Bartlesville Office

Enclosed are charts used for facies and relative rates of
sedimentation you requested., These do not represent the entire picture,

In areas or zones where the rate of sedimentation is high, we
find it necessary to employ rare specimens and the nature of the adjacent
faunas above and below, for facies determination,

In areas or zones where “normal" conditions exist, we usually
employ a minimum of 10 specimens of a given facies marker species for
assigning facies. This number is usually satisfactory to take care of
cavings from above and enable us to recognize shoaling in many cases.
Shoaling is always difficult to ascertain, because it may be only a
change in the rate of sedimentation., On the shelf, changes in the rate
of sedimentation probably produce changes in facies which result from
shoaling or deepening, but on the slope, it often takes a considerable
amount of shoaling or uplift, ete. to produce a change of facies number.

Further, reworked and displaced.faunas can introduce errors which
can prevent all determinations of facies and sedimentation just as can
excessive cavings from above. Population studies, though tedious, can
frequently rectify such errors, but not always., These alien additions
are usually troublesome and we have no completely satisfactory means of
correction for them,

The figures on the relative rate of sedimentation represent orders
of magnitude rather than precise numbers,

Also enclosed is a reprint of my recent paper in the GCAGS Transactions
which may be helpful.

Thank you for your interest in the facies work, If you have any

questions, please let us know,
;5%52%%},554/§Lzz;%zaAﬁ;az(f

WALTER H. TRENCHARD
WHT: jb
Enclosure

P.S. - Bathymetry is incidental. Facies are related to
relative distance to the shore-line. Depths, when used, -
represent orders of magnitude only.
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I Continental Facies - pof A G002 Carmine Diuerr I70 R 58
A. Non-fossiliferous redbeds

1, For our purposes, wWe probably will have to
rely on an sbsence of fossils to identify
these beds, when these beds are in association
with lagoonsal beds.

II Transitional facies = ge/2 Orange Dixory 372 Orange
A. Lagoonal beds e
l. Red or green clays with some sand. .

2¢ FOSSiIS‘

Rotalia beccarii o
Elphidium spp. (E. gunteri, E. incertum are examples)
Charophyta )
Rangla johnsoni
Rangia cuneatsa
Eponidella cushmani
Ammotium salsam

. Shell fragments of various mollusks

E Oyster . Bornt - enri
Potamides matsoni kamaéﬁk?cﬁ& 5t
III Inner Shelf facies —g ozt Sty ige : L=

A,

Characterlized by weakly developed marine assemblage
including forms from the above facies. A few of
the species below will be present.

Textul eria sp, VR~C

Quingusloculina seminula (VR-C

Quingqueloculina spp. VR=C

Robulus eamericanus V=C

Robulus iotus VR-R

Nonionella auris VR-C

Nonionellas hantkeni spissa VR-C

Elphidium spp. VR=C

Discorbis spp. VR=C

Eponides antillarum VR=C

Rotallia becccarii VR-A

Plenktonic forms VR=-R

Cibicides spp. VR=C

Siphonina jacksonensis ¥K/¢ limbosus VR-C

Amphistegina spp. VR~C

Planktonic-Benthonic ratio: less than 0.1

+
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IV Middle shelf facies . T 403|- - Trye e Wrars 354 fé bl

is characterized by & well developed marine in which.
the planktonic forms ars common to very common, This
facles will contain forms from ths above facies.
The following species are prasent in this facies:

Textularis spp VR=-C

Quinqueloculina spp. VR=-C

Robulus americanus VR~C

Robulus iotus VR-C

Robulus spp. VR-VC

Robulus vaughani VR«(C

Guttulina problema VR

Nonionionella hantkeni spissa VR-VC BLB(R{/G(YLLIH

Elphidium spp. VR

Uvigerina pilulata VR-R

Discorbis spp. VR=-A

Eponides antillarum VR-A

Lipf
Rotalia beccarii VR-A éh%w
Planktonic-Benthonice¢ ratio: 0.1-1,0 IH”W7‘xﬁaA%ﬁL

Oouter shelf facies w2 - deet Bloe D yrars T 76 Eers
The outer shelf racies contains a prolific marine B2

,-:-@o—‘

assemblsge with numerous species. The famlly
Buliminidae is prominently represented in this facles, .
Forms from the previous facies will occur snd will
tend to be larger in  this facies. )

Liebusella byramensis VR-C qayereﬁﬁz@@-¢;)

Quinqusloculina spp. VR«C

Robulus chambersi C-VC

Robulus lotus VR=-C e

Robulus spp VR=-VC '

Robulus vaughani VR-VC

Marginulina sublituus VR

Saracenaria schencki VR

Nonionella hantkeni spissa C=A

Buliminella curta VR-VC

Bulimina gracilis VR-VC

Bulimina ovata (small) VR-VC

Virgulina pontoni VR-VC

Bolivina gladius YR=-C

Bolivina marginata  VR-VC

Bolivina marginata multicostata VR=A

Bolivina spp. VR-VC

Bifarina vicksburgensis monsouri VR-~C

Bolivina mexicana VR

Uvigerina howei VR-VC

Uvigerina pilulata C-A

Ellipsonédosaria verneuili emaciata VR=C

Discorbis bolivarensis VR=-VC

Discorbis gravelli VR~C
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Discorbis nomada VR=C

Discorbis spp. C-VC

Eponides antillarum VR-A

Epon?des ellisorae VR<-A ’

Rotslia beccarii R-VC

Siphorina davisi VR-C

Siphonina jacksonensis limbosus C-A

Cassidulina crassa VR=-R

Cassidulina subglobosa VR=-R

Planktonics C-A

Plenulina palmerae VR~R

Cibicides americanus R-C

Cibicides concentricus R-C

Cibicides floridanusi (small) VR=C _
Siphogenerina lamellata VR-R .
Cyglammina cancellata (small) VR=-R 39«5%2&
Gyroidina vicksburgensis hannai VR-VC D’xané, 7 tf@f"
Planktonic-Benthonic Ratio: 1.0+ - Dirorr-389 ~HPPI fie

s
s

VI . Shelf-edge facies (Beginnine of "deep water") ¢o%% ”F{"/f‘ff*"*i’?f?
3 A. Is characterized by a prolific assemblage of -~
U,-\Agr.scekec( Foraminifera with numerous species that are g )
Lorms noticeably larger than before. Siphoeenerina lamellatas,
s, T Cyclammina "cancellata, Uvigerina israelskyl, Uvigerina
fa.c‘les ' Iirettensis, Liebusella Dyramensis are oiten very common
f') m\«kﬁ*" here and may occasionally rlood. Planktonies will
usually be abundant. "Deep Water™ forams begin to appear.

This facles is associasted with the "hinge line" features.

A Liebusella byramensis VR-A B Uiigorina rsraelskys C-A

[ Cyclamina cencellata VR'A(S"""'}) SQP‘:\cSenew’nq fexana C~4

pASiphogenerina lamellata VR=A “wiiicies opima ve-4 @
Uvigerina peregrina VR-A Bobolos I P Ve 4)
cassidulina subglobosa VR=-VC e

afﬁvigerina lireti{ensis VR=VC Robolus latorad ve-4
Uvigerina israelskyi VR-A . g
LB»uli..’m:xi.ne.'L].a curta VR=A E:?j"'f’é//»\ (e "0

£ Bulimina ovata VR-VC (medium)& f?mma/(,-;q é,%,,é}_a/é
- DX Digcorbis "d" types VR-A Vohichicia (7= «r
olivina mexicana VR-A ‘ =
Uvigerina howel VR-Flood
Uvigerina pilulata VR=-Flood
Gyroidina danvillenslis VR-A -
Gyroidina Vicksburgensis hammal VR-A
Bulimina ovata (lge.) VR=C
Siphonina spp. (lge.)
Planktonic-Benthonic ratio: 1.0-5,0
and others from previous facies very rare to rare
deep water spe cies, which are mmmally dwarfed are small

{.,) size.
' . ¢ A‘e
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VII Upper slope facles oIt Liphf Greerr -lii% ~~

A, Is characterized by a great abundance of fauna, Many
forms found on the shelf become rare on the slope,
although they may be fairly common locally. Deep
water forms sare fairly common but may be of smsllsizse,
increasing in size b&nd abundance seaward, Gyroidina
scalata and Nonion lunatum are usually common,
TIbicides florldanus Is usually large and quite commonm.
Planktonlcs usually in ®lood.

Ammobaculities nummus (VR) . Bulime hbeh?uo f
Cyclammina cancellata VﬁeAt%re) g;;&g
Liebusella byramensis VR-R Ss R
Siphogenerina lamellata VR-Flood §é~ <
Uvigerina lirettensis VR-A e 1
Uvigerina canariensis VR-A 3Qb(§@
vValvulineria texana VR-A (small) éP'D;

na scalata VR-C wr v
Nonion lunatum VR=C 6hy%c7{f§mww5

Anomelina bilateralis anabuacana VR=A Rlivwe alozarenss
Planulina D VR=-C '

Planulina harangensis VR=-C

Cibicides floridanus VR-A

Robulus budensis VR-R

Gyroiding. soldanil VR-R (Small-medium) -
Textularia tatumi VR-C . .

Textulariella barrettii VR-C

PIAGE Ak dY (ool /SR AL/ VR /R AR f;:ii;f22§i§72635
Bseudoglandulina.comiatula VR-C (Small) 2D Y,

Sphaeroidina variabllis . YR~-C (Small)
Epistomina elegans VR-C (Small?) Eponides umbonatds
Ceratobulimina sp. VR-R ) U. hispvida (small)
Nonion pompiliodes VR-R . Bulimina ovata (lgs) VR-V(
Pullenia bulloides VR-R Plarktonic~Benthonic
Ratio: 1.0-5.0+
VIII Lower Slope facies . GO Emerold Srecri oy AL S
A. Is characterized by a well developed populous deep SeoF—

) , water assemblage with a flood of planktonic forms. FFEA
Dixe 2> A few forms are rot found in ary other facies: RS
@477, 4 Verneuilina mexicavra, Ammospirata mexicana, DXcrr 392~

%1 G’ TFromaling BlEZBNeNSIS. C bjeides mexrcanss bt g,

Siewweidelia sp. J—
The forms below particularly characterize this faclies: i
Gyroidina scalata VR-A (L?rge) :
Gyroidina soldanii VR-VC (Large L o
Pseudoglandulina comatula VR-VC (1arge) tL’e“Efﬁﬁﬁ‘“”SPmi
Eponides crebbsi VR=VC tobdus ¥ er PUT
Sphaeroidina variabilis VR-VC (large)

&Fc’ fle ox | e §

Epistomina elegans VR-VC Qﬁlhifﬂﬁgﬁiwf
Ceratobulimina sp. VR-C Cib. mexicamng
Nonion pompilioides VR-VC T

Pullenia bulloides VR~C

Leltare Facre s Can occer 17 any andd @l rigrrioe Frcres. Crrorad

: ‘ #7244
6\‘7/?/'«/::‘3 of Seclirrentat,or ‘/‘?j’j/cé/';q%c/ﬁmm; 7 !
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Verneuilina mexicana VR-C
Uvigerina hispida VR~C ?
Ammospirats mexicana VR-C?
Valvulina‘texana (Large) VR-C
Anomalina alazanengis VR-(
Anomaling mecatepecensis VR

Cibiclides mexicana VR-C?Position uncertain
Planktonic-Benthonic Ratio: 10# s
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