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2,0 PRODUCING
2.1 SOMMARY

 The Drbductioh‘Oflcrudéﬁbil'in'Geriaﬁy;-repdrted‘at“the‘rate of 711,445 metric

" tons (4,980,115 barrels) in 1944 (see table on pages 82 end 83), is at a high level
“in consequencs. of war pressure ror,maximum‘supplies‘and‘as.auresult of a well-organ-
-1zed program Of‘geological‘and‘geophysical\exploration begun in 1933 as part of Ger-

‘meny's preparation for war. The curmlative total of crude oil production from Ger-
“men ftields, from 1873 through 1944, amounts to approximately 9,963,500 metric tons
‘Q](GQQ?&&,SOD barrels},' O A IR FER T L L

Althdugh,Gérman”crude 01l reserves mist have increased in some ratio to the

‘4ncrease in oil production during the years 1939 to 1945, adequate data are lack-

irng for an estimate of present reserves, Owing to the complex faulting and irreg-
ular sand conditions characterizing the salt dome fields from which nearly all
German erude oil was produced prior to the war, estimates of reserves even for
this period are highly speculative. The available data suggest that German Tre-

- gerves at the end of 1938 amounted to approximately 8,000,000 metric tons

(56,000,000 barrels), and, with allowance for subsequent production, this figuré;
may have increesed to 10,000,000 metriC‘tons‘(7O,OOO;OOO{barrels) by the end of -

.1944! R

S Frdmjtﬁe.datazpréséntedfhéréafter it is‘cOncludéd"thaf in"thé'fufure; as in
the past, the bulk of Germen oil will come from salt dome structures of the North

German Basin. Little is known regarding favorable structures-in the Bavarian Basin

but it 1s probable that development in this area will proceed slowly, although Im-

portant oil production may eventually result. ‘The Rhine Valley Graben may contin-

~uwe to yleld relatively smell quantitles of oil. -

 Up to the beginning of the war, in 1939, drilling in the North German Basin

 was confined largely to shallow salt domes, These bear closer resemblence to the
~shallow salt domes of East Texas, Northern Louisiana and Southern Arkanses, than -

o to. the shallow domes of the Gulf Coast proper in Texas and Louisiana. The Boggy .

% Creek oil field in East Texas is an example of production from a shallow interior

- salt dome and is comparable to the similarly situated fields of Nienhagen or -
“Wietze, in Germany. In contrast to the modest production from Boggy Creek or
. Nienhagen, the deep-seated domgs‘ofﬁEast,Texas;aNorthern,LOuisiana'and‘Southern o

" Arkansas, such as Van, Eldoredo, Haynesville, Lisbon, ete,, have ylelded prolific
. production. - All those Gulf Coast oil fields heving an estimated total production
ff‘ greatér,thanJZOQ;OOQ,OOO;barrels.are“deepeseated~domesi,whereas the largest estima- .
. ted ultimate production from & Shallow_dome;is_about'l35;000,000-barrels.” There 1s
- 'thus some suggestion that 1f future exploration in Germany is directed toward the
'testing of the numerous deep-seated salt domes, oil fields of congidersbly greater
'magnitude than those known in Germany to the present may be discovered, This hypo-

" thesis derives.some support from the fact that the greatest oil discovery in Ger-
'many,1n”recentjyears,:the'Reitbrookffield,_isgassociatediwith‘a-moderately_deep—‘

 lz3.1;1' Chara¢tér'df Germanibrude‘Oils ;‘-   

. The chief characteristics of German cTude 0ils are shown in the teble (a) on

_ tbe\le1owing‘page." Additional analyses of crudes and products may be found in
K,;Appendices ig-to_e‘inclusive;_" _'1 ,  S T e e ¥

_f7(anTakén fr6ﬁ the:Amaricanlﬁssociatibh of Petroleum Geologists Billetin, No. 12
. (1928), page 4B2. - .



"']22 - PRODUCING

Strategic COnsiderations

Analyses of German Crude OllS R

"Neme'gszield'j"df o Wietze' RS Wietze‘ b Nienhagen . Nienhegen -
"Geologicalw. B 3 Upper Triassic Lower Cretaceous Middle Jurassic Lower Cremﬂmamf.
~ Formation = - - (Rhmet) | (Wealden) = | (Dogger) o (Neokom)-
Color7 g_“‘ L ”Olive‘Green_ l-DarkyErown b;‘_"OlivefGreen-_ ~;Coffee Brcwn l
Flash Point | 27 1 122 | 8., | 8L
(Open Teats ) 0°C R B S N D e e
Specitic cravity | 0.882 . 0.946 | - 0.901 | 0,914
at 20° C. B o o B R o
"Visoosity at 20°C | 5.8 |  18s.6 [ 181 | - 24.0
- {Engler) RS AT SRS T S S e
E Cold-Test(Scnultze) 5 mm. at -3° |1 mm. at =15° | 117 mm. at 20°
Asphelt | o.2e% |- 1.2 © 0,054
Distillation Com- | 118 =~ + 245 ~ . |~ 20 . 130
menced at °C | R B T
‘Distilling below 150° c 2.0%. | 1 o053
| 1500 - 2500 |~ msh o L 5.0%.. 1 9,54
. 2509 « 2759 _ _ 23.5%. .. 1.5k . 10.5% A 13.8%
o @759 -~ 3000 - 31.5%h .. _6.0%. 15. o% ol 19.5%
3009 ~ 3259 | 38.5%_ . 12.5%.. - __25.2%
3259 - 3502 1 51.0% _26.0%__ _35.5% 1 59.2%

i

i '2.2'iSTRATEGlC CONSIDERmTiONS'

= Importance in ‘normel times.- In 1938 the Gernan production of crude oil pro-
vided somewhat less than 10% of the country’'s requirements for petroleum products,
. The velue of the indigenous. natural oll was greatly enhanced, however, by the very

‘high import duties levied on foreign oil to protect the expen81ve domestic produc—, -
'ition of synthetic oil from coal.. S - . | -

The Germen oil fields are convenlently located close to the waterways of tne"

‘.,-Elbe and Weser Rivers and the Mitteland Canal, and are in proximity to the major

refining centers at Hamburg, Hannover and: Erenen.- Nevertheless, -because of the
relatively. small yiﬂlds per well, and other factors contributing to high productionl

.- costs, a. considerable percentage of Germen cride oil production would crcve unecon-

_omic if the country were freely accessible to oll. imports from- abroed Crude oil
- ¢can-bhe brought to Germany much more. cDeaplj from the Caribbean area or the Middle
.Eest then 1t can-be produced in many of the country g present fields. \

For a8 conGiderable period follow:mD the close of the present Nar when it mey. .

‘be presumed that- Germery rmust depend. largely upon her own resources. for raw meteri-”_,

- als, and when the country will be deSperately short of free. exohange, &11 of the fwrg

'“l_indigenous crude oil production Wlll be an invaluable asset

Nartlme use.- Germany 8. crude 0il. crocuctlcn amounted to less chan 1/16 of her;‘

‘3merimum rate of 0il consumption in 1944, but es the control of foreign supplies Was_:‘
* lost, and as the war cloged in on the borders of the Altreich the importance of .
- the domescic‘crude 0il production was greatly enhanced. This beC°m€' svyen more

. marked as the syntretic o0il plants were deetrcved by bombing, for o0il Tields. are o
- not attractiveytergets and refinerles are more readily reconstrucboq or relocatedji
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~.in small dispersed units, than are. synthetic plants.“ThrOughout the war,'German-."
' domestic orude oil has been additionally valuable because it supplies an excellent

baee for the produotion of high grade lubricants. d‘;

Enemy denial Operations.- The important 01l fields of Germany are 80 looeted

 that their conquest and capturs has closely coincided with the termination of the

war. Also, the enemy is here dealing with his own vitel resources., So far as can
be ascertained up to the pressnt, the Germans have made little Or-no efrort toward

u*the destruction of oil field inetallations.- -

| '-,plz.sl HISTORY'QEHDEVELOPMENT"

AS early as 1546 George Agricola, the claSSical'writer on mining and geology,

:stated that oil was found near H#nigsen in the free state of Brunswick, in north-‘

“ern Germany. He and other ancient writers report that the 0oil was skimmed by the

' inhabitants from pits and used for painting door posts and for axle grease. Theee-
_,tar pits wers the etarting point for the development of o0il fielde by wells.\\“

- The first oil well in Germany was drilled in the tar pit of Wietze in 1859

. for the government of Hannover, but this well, like others drilled by'English

French and Belgian companies in the early 1860's was a failure. These holes were

af“‘drilled ‘only near the seepages and outcrops containing oil, and reeched ‘depths of
©100 to 200 meters {330 to 660 feet); they were located without reference to geolog-_
'ical conditions and operated with inadequate equipment ' | . e

A favorable change in the German oil. industry took place in 1881 when a Bremen :

Cfirm brought in several flowing wells near Olheim, @also in the immedlate vicinity
- of tar pits, and production was further increased shortly thereafter. An "oll

o _boom™ ocourred at this time and many companies. formed, but the wells they drilled

'_were improperly located in a small area and were teohnioally defective, so that
- the oil horizons were soon flooded by water and production decreased rapidly.

Also at this time additional wells were completed in the Wietze field which

.‘sufficed to maintain the total output of oil In northern Germany at an approximately
even level, In. 1900 & new oil horizon was encountered at Wietze, between 200 to - :

300 meters (660 and 1,000 feet) in depth, ‘which ‘yielded a very valuable light oll.:

-;‘ This discovery led to renewed activity; production was greetly increamsed; new
ecompanies Wers . formed and-the banks beoame interested in the oil industry.

~In 1Q04.legislation was paseed regarding water shut off and the operation of

'oil wells.‘ In 1907 81l of the small operating companies &t Wietze were incorpor-

" ated under the leedershio of ‘several German banks. Seversal successful wells werse o

' ~-drilled in the F#nigsen ares, . which had ‘been .neglected up to this time, and German I
- oll production in 1909 reached ‘an annual output of 113 824 tons (796, 768 barrels) '

During the First wOrld War the Oll industry in Germany was adversely affected

. by the lack of workers and materials and no new field was opened desplte an. in- -

crease in the number of oil companies from 33 in 1913 to 156 in 1918. In 1919 oil
recovery by mining methods was introduced in the Wietze field, which hed practi- -

o cally. depleted its. gas, and Dby, this means productior from the field was maintained,j
DR 'during the following years., R SR ST _ SR Sy R

S An important event in the development of the North German oil industry o
occurred. in 1922, when. a comparatively large gusher was successfully completed in

"7 the northern part of the Hi#nigsen-Nienhagen field, yielding initially from 200 to

300 tons {1,500 to 2,250 barrels) of oil daily. - This well was followed by several

.}_fothers which were eoually productive, and soon thereafter the output of this field
- - gurpassed that of Wietze. These Nienhagen wells were extremely Amportant: for the .
- German oil industry, as their production greatly exceeded the previoue German yield.,
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 Also, they had not been-drilled close to the ¢lank of the Nienhagen salt dome, as.
were thejeérliar‘WEIls,jbut‘farther‘down'dip,?'nd‘aocordinglyuthey struck the oil-
‘bearing horizons at greater'depths--ranging-from-VOQ'to;BOO_meters_(25520 to 2,640
. reet) Instead of 200 to 300 meters (6860 to 990 feet) as formerly. It was thereforg
proved that by drilling holes deeper than before it would be possible to ‘discover
' ‘considerable mew production. Shortly after the war another fleld was developed
near Oberg, which steadily yielded greater production. °"All these events not only

o "resulted in a continuous increase of the oil preduction sinoeTISBOgbut_also stima-

lated'additiOnalgexploratory work and-wild¢at drilling.

. In 1928 a deep well drilled at some distance from the salt plug on the
- Bdesse-8lheim dome was completed as a producer, and shortly afterwards other wells
~.were brought in near it. Production in this field rose from 97 tons (679 barrels)-
~ 4n 1928 to 14,388 tons (100,716 barrels) in 1930, - L
P ;Small,amounts_of.oil‘were'obtained in the 1880's in shallow wells at Helde

in Holstein, and Linden, near Hannover. Active development of the Heide field was
not undertaken until 1935, and early in 1938.a well was brought in on the west = = =
flank of the structure and flowed at the rate of 200 tons (1,400 barrels) of oil
daily from a depth of 1,100 meters (3,608 feet). Soon thereafter similar produc-
_”tion'was.obtained;s.kilometer3~(3‘miles)_rarther,northton the same west flank.,

By April 1939 the output from this field was in excess of 3,500 tons per month -

- (24,500 barrels).

The most important recent discovery in Germany occurred at Reltbrook late in -

" 1927, About 280 hectares (692 acres) of the field had been proven productive in

1939, with wells yielding initielly in excess of 42 tons (300 barrels) daily. Pesk -
production for the field was probably reached in 1940, with an annual output Te-

- ported at 357,421 tons.(2,5Q1,947 barrels).

_fthérfdiSCOvefiés‘in the North German Basin between 1934 and the outbreak of

- the Second World War, were Rodewald (Steimbke) and the Feldbergen (Moelme extension .
"field),\.Aerialﬁphotographs'taken‘in 1943 showed the old Moelme field to De aband-. :

" oned and & new pool developed about a mile to the southwest, just northwest of Feld-
“pergen. During this period preoduction was also encountered at Broistedt, Fallstein,

Githorn, Lindwedel (Adolfsglueck), Meckelfeld, andJSottorf;Hbut'judging'from'avail-:3

~ able information on their geological characteristics and production records most of

*]these.poclsfappear:to_be'of 1itt1e importence, elither real or potentlal. " -

| ;-IDufingfthe'sgcona'wofld3war;kand'éSpecially-in1943:an6'1944,ééfial,reédnnaisf

' sence has revealed the existence of & number of new oil fields in the North Germen
" Basin. These &are: the Dealum fleld, located near the Dutch-German frontier immed-
" iately-west of Dalum and northwest of Lingen; Coevorden just across the-German -

" border in Holland, about 20 kilomete

| | el 1 rs {12 miles) northwest of Dalum and 6 kilo- .

~ meters (@’mileS)‘aastiof‘Coevorden;“Emlicheim,‘10[k110metersw(6 miles) southeast

-“f-ofACoevprden;ea~dichVeryHWell¢near:Bantheim‘some-distance gouthwest . of Dalum;
‘SohSningen, located near Braunschweig“injndrthwest_Germany;“Eicheloh;,near‘Hannover,
Hermingstedt and Hemmingstedt-Kanzlel 1in Holstein; Epenwshrden-North, several kilo-

meters south-southwest of Hemmingstedt; Epenwah?denfsouth,vimmediateiy.south‘of the o

‘village of EpenwBhrden; Meldorferhafen, just west of the town of Meldorf; Etzel,
gouth of Wilhelmshafen, nearftheﬁNorth:Sea:coast;;Eichlingen,‘abOut a kilometer
past of Kleine Eichlingen in the Nienhagen area; Westerholz, some 12 kilometers ({7

‘ ‘miles);wesp q:‘gienhagen;;andrAlte~Piccardie3'naaruthé-GermanéDutch&borderg‘

.~ Since 1930 production has been obtainéd in the Thuringlan Basin of Central

' Germany between . the massive of the Harz Mounteins and the Thuringisn Hills from the
o ‘Volkenroda Potash Mine, but it is now depleted. Although there are other possibil-
.‘.ities‘fdrloilﬁin,thi';basin]no‘neW*fi§1dfis-known~to‘have-beenfdiscovered;r-;“ R

' In the Rhine Valley Graben of southwest Germany, the Baden area {Bruchsale .
;.ForsteWeingarten}[and;the-HﬁSsen-areaﬁhave'Yielded;relativelyjsmall“quantities of

' 011, most of it coming from Beden in what 1s considered to be theVeastward;prolOngei:;V'

- ration“df,the'Pecbélbronn,(France)jproducingWhorIZOns;ﬁ,TheyBadenQHessen‘Output has
q:,gteaq;;y;;nqreasedﬁfrom.an_1nitial annual yigld,of-abOut.1;500Atonsj(l0,500:barfels)"



# enclent Bohemlan massiv | ‘
~ ported to have been produced up to 1937, practically all of 1% coming from the =

e

  ;in'193S:to d;Lrépqrted iD;QOS ,02
" gance in 1944 has shown a new f£ield near Weiher, ab
‘*northeast;of,BruchsaL. D e e s e

~  of 62 tons (434 barrels).

‘ .ﬂis shown in the table on pages 82 and 83, " The oil f
- or Germany will be individually,describsdnhereafter.‘
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tbns '(76;02I,b&rfé13'1 ih 1943, Aerial reconnais-
out 5 kilometers (3 miles) = .

'":‘intthé'Bévarian‘Basinfof‘sduthefn Germany, between the-northernAlpsand.the_un:_
e, only about 4,000 tons (28,000 barrels} of oil are re- . g

Tagernsee area where production was first obtaineq:in 1883*with qn_annual-output_'

:Thé annual produétiOn of‘£he German:oiiifields‘from.1873 to 1944, inclusive,

ields-and'knqwn-oil prospects -

: "fTheTmarkediﬁcreasein'fhe nﬁmbériof7oil fie1d’diécOvefies after 1934 may be
attributed to the German government's efforts to aid explorational drilling as- -~

_part of its plan for achieving national self- fficiency in raw materials, The
'main measures taken by the government for:t ,

 physical mappirg of those parts of the country most promising for oil discoverles
and the subsidlzation of exploretory drilling to insure private enterprise against
undue risk. = - L : S . e \ T

his purpose were a campalgn of geo-

-The'work'dfvgeophysical:éxplbrdtiohwas'cafried‘outbyltheReichs'Gebphyéioal;

‘igche Komission (National Geophysical‘Survay)'at_govérnmant-expense,‘using chiefly

the selsmograph and gravity meter. Results werse made‘public-by_piecemeal,\and were

" available to qualified oil exploration. companies for their guldance in making
- application for concessions.',A’representativejexample_of,such a goveramental geo- -

| Phyaiﬁal“m&p i8 ShoWn.on;pagesf38‘and 3g§ -

e govefnmentldrillingsubéidy'(Reichs-bohrzuschuss)was'available,"upbn -

"approval of application, to all companies of more than 50 per cent German capital.:
It consisted in avpreedatErmined'monsy;contribution by the government—to off-set
_'drilling_costS”of]explorational‘Wells,'and wasfon a 8liding scale, S0 that the
_amount of subsldy per meter‘drilledxinCreased,with.%he,depth of the well. In the - |
~event that & subsidized“well\discoverad”commarcial quantities of oil, the subsidy

 was repayable from the well's subsequent prodﬂbtionﬁ;in'the'event of an unsuoccess-

w“‘f_rul‘well;fthe subsidy.was,prr_allupragtical purposes, written off. .

" prises some 30,000 square

2.4 GEOLOGY OF GERMANY

-'2;4;11_Petrdliferoﬁs'DiétrictS'L 4

" Petroleum occurs 1nﬁGermanygin'four distr1cts5‘némé1y:,(ii‘Thé North‘derman,f'_‘

- “Basin, (2) The Thuringilan Basin, (3) The Rhine Valley Graben, and (4) The Bavarian

 Basin.  The relative size and position of these districts are indicated on the map. L

© A1l but & smell percentage'of'tﬁebillprdduéad ih Gefmany‘édmss”ffom‘éalt’dome ]

,j‘structuras”in}tne‘North German Basin, which covers an area of approximately 160,000

"square”kilometers‘(Bl,vﬁo‘square‘miles).in,northern‘and northwestern Cermany. The

| ﬂmost pro11fic-production“in this basin comes from the Prussian province of Hannover,

011 ocburs,here_mainly‘on‘the\flanks.of;salpldomes;‘in‘horiZOns*of'Triassic,-Jur+ Lo
assic and Cretaceous age. ST s e L

" The other petroliferous basins of Germany are of relatively 1little importance.

- 'In the Thuringlen Basin, an area of lessjthan;lo,ooo.SQuareﬂkilometersf(S 860 -
'"'_square;miles),-oiloccurS-in-regularanticlines;inadOIOmite~ofUpper!Permi ' R
“,_The,Rhine'Valley]Graben’consistScchiefly.of.aisunken~blockbétwéenitﬁoftilted‘fault D
- plocks and is approximately 135,000 square kilometers (5,018 square miles) in extent.

" Tt includes areas on both sides of the[Rhine‘*with:tha Alsatian;oi1:0qourrence at:
-‘_Pechelbronnvbelonging_to.Fr&nCe;_,Iﬂ}thiSlvallay,oiIGQOmss from;beds:ih,thej011gb+i'
“‘gene in gently dipping monoclines which are cutgby*faults.f'The‘BavarianfBasinjcomw R
kxilometers (11,580 square miles) lying:between“the north;;ff .

an age.
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‘ern Alps and the old Bohemian basement maSSiveﬁﬁthiS‘areafhés'yiéidéd only very
small quantities of oil, the main operatlon being located st Tegernsee, where oil -~ °
'is found as sespages from:beds:quUppgr@Qrataceous.and_Tgrti&ry.age; Ju ,4‘“,' o

' The topography of the four petroliferous provinces of Germany--the North Ger-
- men Basin, Thuringien Basin, Rhine Valley Graben, and Bavarian Basin-- is generally
 flat to gently rolling but in places becomes. hilly. The surface formations out- . .. -
. eropping in these provinces range in-age from Mesozoic in the Thuringian Basin to ..
- ‘Quarternary which covers most of the areas of the other basins. A large part of . .
" ‘Germany-lies outside these provinces and contains wildespread areas of Precambrisn
" and folded Paleozoic rocks 1n places overlain by less dlsturbed Mesozolo beds, -as -
"well as relatively small patches of Tertiary sediments. - R o S
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Of the four “etroliferous provinces, the North ;erman Baoin produced about

g9 'per cent of the oll of Germany up to 1940 and 1s therefore of far greater impor~l“",
" tance than all. the other petroliferous districts combined. The geologlc ‘structure .
" of this basin and its embajmept in central Serumany (Thurlnplan Basin) can best be
e.-understood by summarizing the geologic history of this rart of Germany from the endf‘
oo erbonlferous time, as. ie done in the foliowxnp parapranhs.\__ :

2 4 2 -Jlsforlcal Geoloej

. 1er11an. ”he perlod reere;eeted by ‘the Unﬁer Paroonlferous and Lomer Tar nian'”‘
rocks was one of great reglonel earth movements and local volcanic activity. " The

Carboniferous rocks were bent into vast folds, the arches of which were then eroded;
.. large areas were cut off from the ocean and inland seas formed comrarable to that
of the modern: Caspian., One of these stretched over most of northern and central |
Germany and in it were laid down the ?oth11e0endes and Zechstein formatlons of the
‘Permian, the latter containing massive beds of ‘rock salt with bands of potash. The
~land to ‘the south and west of" thls inland sea was probably steep and rug ed _and

_"erhaug entalned *la01ere..‘- - . . . i

--mr¢8331c.- Lying upon the rocks of the Permian SYStem'of'central Germeny afé

. the formations of the Triassic, the lowest beds sometimes following conformably =

upon the Permiaen and sometimes transgr9831vg unconform&bly over older rocks, The

.‘_Triasslc is divided -into (1) an Upper or Keuper series of red marl and beds of gyp-

sum and rock salt, overlying. ‘gandstones, marls, and clays, with thin coals; (2) a

- ¥id8le or Muschelkalk (shell limestone) containing thick beds of limestone ‘and dol-
“omite sometimes filled with crinoid stems and: generally showing a middle zone of
~ “dolomites with gypsum ‘and Tock salt; (3) a Lower or Bunter (variegeted) series with:

- thick beds of coarse red sandstones, with 1ocal layers of rock-salt and gypsum, and .
sheles with occasionel red and ‘green marls. The Germen. Triassic appears to have .

" peen laid down in'an irregular basin of great extent and diversified surface. The

'quecheT}dWK was unnuestlonably deoosited when thexe was - communicetlon W1th the open‘ﬁ"
ses. - - . ST | :

o uurd551c - Cv»rljlnc the Tr1a351c area the formatlons of the ura351c whlch ocC-
cur in Two main areas,'neqely, ‘from the southern: extrenlty of the Black Forest -

7 through WlUrtemburg end Bavaria: to the boundary of Rohemia, and, in the northwest
. Germen aresa vhere the Harz ountains and ‘its branches decllne 1n elevatlon and dis-

appear in-the surroundlng vlain. The Jurassic system is divided into: (1) the Up-
per or White Jure (malm) ; {2) the Middle or Brown Jura. (doeger),,( ) Lower or Black

.. Jura (lius). From their character it 1is obvious that the Jurassic rocks mere de-‘,_e”'
s t051tec 1n waters connected w1th the onen sea. : : _ S L

*m-Gretaceous.- AL the cloee of Tura381c tlme much of northern germany was above'

'TSea level, and the Wealden- formation of the Cretacecus was laid doum: in a large
. leke or e:tuary NDuring Lower Cretaceous time the land, which was more or less

elevated and varied in character to the. west, was Underg01ng slow subsidence. in—:

,terrunted by many oscillations so that the deposits are local and intermlttent T
- FHowever, in Upper: Pretaceoue time the region was. greatly denressed ' The fault and.*;.g
. Urper reensand depos ‘were laid down.on subsiding land to the west while the
~ "erea to. the east sany deeplj below the invadingz weters of & continuous exvanse of

~oren. sea ThiS‘“eLlod is referred to as, the‘"Cenomanian Tranegression" |

Tertlarj to recent - Overlylng the Cretaceoue are the formatlons of the Werti-‘”

. ary system, which™ were dep051ted in. comparatlvely shallow water,. The beds are var-
- ied sandy and calcareous strata, lying in isolated basins uncomformably upon the

'~ chalk, and contain ‘distinctive faunae.< Overlyinc the Tertiary beds and. coverlng
.fmost of the area of the baelns are recent apd Flelstocene deposits.,‘_-‘ R
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N GERMANY

(yop on page 22)

Herﬁar}:a

ABSe

of 'salt 500 feet. Potash nined. .No shows of oll orges.

fBad Bramstedt

Scuth of- Neunlnster. A proapect. Based on salt water -
wells, probably in Tertiary formetion. .

Bahlburg-Patienson

Southeast of Hamburg near wWissen, = Salt domr:;‘top of
salt 1,200 feet, -No oil or gas shows. .

Barneberg

Betwesn Brunswlck and Magdaburg. CSame as 0ffleben, -

Barustorl-trunswick

Salt anticlipe, Gypsun at surfece.
Yo showz of 0ll or geas.

Bachisblitial.

worth of Brunswick. Belleved identicul with Meine. Sult
dome,. Torslon balance discovery 1932, Top af saslu
1,10¢ feet, C1l shows in Lower Cratacecus,

' Beasen-Laublingen

heast edge of Harz Mountalns,
‘Potash zmined.

Near nort

Salt enticllne,
Tep of salt 500 Teet, ' : -

‘ Eeien_rode {Dorm)

Calt dome. -op of salt 700
Fo: ash ained,. ) '

Northeast of Brunswick. )
feet, No shows of oil or-grs.

" Salt shallow delp;h. :

Hanb igho ret (Hofer)

Name ‘ ‘Remark s Neme
Ahlften Same as Soltau Dome. Srethem . ‘Near town of Schwarmstedt. Sali dome. Top
X : o“ galt 1,000 feet. Al shows in the Lower
Alhorn. Salt. dome proapact. little or no devalopmnt rataceoua on the sm.fhaast lank or doma.
o Potash mined.
Alvesae Near Brunswlok, Salt dome; ‘top of salt 650 Test; N
. ‘sspheltic Tertiary sends “ound in canal dredging. Criinenkamp A supposed. salt dame with lictle or no de-
) ‘ o No deep wells, ‘ o velopmant., .
.-\scher:a’leben ‘lear northeaat end of Harz Mcountolns. - Salt anticline; Grosseg Vaeor . Lo¢ated pear’ narmeasn ﬁdrdér 'of Germmy;-
: - ‘top of salt 500 feet. One ot the oldest potnsh mines . ; ' ’ 4 supposed selt dome with two higha:,
An Gbme.n.y ‘ SRR - : Little or nc cdevelopment., : .
-JQUuhd&St iof Brunswick. Salt anticlige., Depth o top " Located near Celle, Selt dome. Top of salt

1,000 feet. teo showu of

oil or ges, rotash
: uined o .

Heexul

Locuted near Eulberstedt,north of lHarz
vountains, Smlt antleline. Top .of salt at
1,800 feet. OLL shows In the pot.ash beds
and one potash well at Heusnelndorfl pro-’
duced m snell guentlty of lizht oil.

‘ Eiadcmﬁdbrr-ﬁﬂchtan

»\djoininx: deme cr poaslbly eust extension
of Grethen, Wells dr' 1led in 1939 reported
to have penetrated salt overhang into Jur-
aselc with only shows ol ocil. Ease o" salt.
overhang about 770 metera.. . :

“Hamblthren

west continnation of “same salt stock on
wrich "letze field is locuted. No oil pro-
ducuion. : Lt :

"Hannever {north-
_west)

‘Geophysical prospect; o salt doxme or anti-
cline; coredrilled prior w the war, :

Hurdebek’

Located soUtiwess of Nelmunster, Prospect
“with salt water ln Seponiamn :ormat;on at’
shallow depth.

'

Harlyberg

Locuted norwh of Harz Mountalns, Nenr .
Goslar. Selt unticline. JlS}..:Ilef.I‘iC.POuth
mined. PR

Blexen wast of Wesergunde, A prospect--probable salt clome,
the Senonian formation is. unusuully higb. lo oil sho
Teported in walls drilled.
Efatlingen A pruspe::t. No develo; ~x:.ent and no t:{‘ormtlon avallable,
Béhmte - »\ 3 o.;_pect,'. “lo devc.lopmn.. and no int omailon afe.‘lébln
Eremen-DelmerJzorst‘ uﬂlt doms locsted south of Bre:ncn. Top -of .,al.. 2, 400
‘ ‘ feet, - Slig‘nt,shows of oil iz Upper Cret.aceoua.
Gonow loceted ‘on Po'npoc:cj ‘Swell. . Salt dome; - Top of' =alt 500
feet, ibandoned -potesh 'nine. No shows. of ‘oil. or. gas.
’ Cuxhairen o o Lo_atad near seacoaat. A supposad salt dome- prospec‘r..
: : Thiee walls to Upper Cretaceous whioh is high; one '
“onruﬂd to have 011 shows. : R
Dedesdorf “Located mst or Wosermunde ‘belleved 't.o be :don:ical
‘ -with Blexen. . ‘ R L
D'idders,e .Located northweat of ermwic?. .,aliaved to b“ iden-

“tical with Rolfsbfittel.

Hodwigaberg

Lecated south of Brunswick. Sult doms . Top
of ‘zslt st 700 ft. No shows ol 011 or gas.

“TIoor

Near Stade, Probebly & salt dome. Upper
Cretacecus nnd Bocene at surface. Uncon-
firmed report staws mut one well drilled
into salt.. :

Heligolend

Island in the llorth Sea. rucr,ure p:obnb-
ly. deep dome v'ith B\mtuandatein of the
* Trinssic exposed at the su*faw. lo shows
of oll or gas. .

- Hengstlege

odtlingen. -

Supposed selt dome on whieh thers 1s J:-ltt..»e or, no
development.. .

Dux.\go(Leswn)‘.

‘Located northwest of Bremen, Salt dome "top-of “salt

530 feet, uO shows of oil cr gas.

Zhren

Located northeast-of Erunswl cr: A-8Alt do:ue-l top of
salt S00 feet, 011 snow on souctwest flonx of do.ne.
- Potesh ained. L o

Salt'doma.‘-"‘op'of 'snlt.-' 750" foet. Wo oil or gas shows. -

Tllerburg

anticline found by seismograpil. Vell dTilled on top

ative results.” : ‘ ‘ S e

Zlvesse

Large btroead’ 551 tle znticline 1:>cat'-d southeast of -
Brunswick, Struciure ls asymmetricel, southeast flank
.dipping 10-20 dogrees 'and unortheast flank about 5
degress, . Belleved to have possibilitles in the Zech-
stein at about 1, 800 meters, in dexth.:

Idennical wlth Neistadt- 1vaase nntlcline.

- Elzel

4 supposed uome loc ar.ad sout‘xwest of “'11heLmshavan ‘

- Engter-Venne -

. 'allf'raleben

Located nosr Venne, Mppped by surface geology. Well
drilled on’tep of structure passed thraugh Cornbrash
and wes sbandoned ot 948 meters in Lias before reach- '
{ng Rnmet.Nc oll shows, Salt watar flow at 528 meters.
Rebulta uppear to condemn structure. .
_ﬁor*h end of Enzen strunctuire northeast of Brunswick:
‘&mlt dome..Top o: salt 750 ;aer.. Ho oil ‘or gay shows,

"lac !‘.stacr.ne im" )

Selt domes~ Top of salt: 700 “eet.. Small anp‘mltic do-
'pcsu ‘in Lomar Cretacecus. Ho oll. .- .

Gross Rhudzn

e

‘Locsted gear nor thwest end’ of Harz ‘-'.ountains. Salt -
.:t.lcline. .op of salt 81 1, 000 ‘eut.. Pot.usn mina.“

Elilde_she imer Yald

_-‘-'est. of Bremen, Deap plug fcund by rei‘rac- .
'tion seismograph.. One well drilled to. S
1,586 meters :in Trlasslc with no eil ahowa.

tiorihwest of Harz ountains, near Eildes-
telm. Salt enticline with Lower Buntsand-
bteiu gxposed ot surface, Potash nined, '

#illerse

Prospect on northwest flank of KolfsbUttel -
dome {see lutier]). R

Heltensen

snticline #ith Trisssic exposed at surface.
Contains 2.highs and 1s gently folded and
reulted. Southiern high br.liaved to have
“best possibiliules. IR

-punetrated through L‘.elm and Dog T {nto selt wih neg— A

olzbelge

Selt dome proapact w* t.k' little or o deval-
opment, ‘

Eerdor?f

‘Loceted ncrtheast of Brunsuick. Salt dome.
0il seeps-on southwest flank and soge oll:
produced from hand dug pits. Several weils
drilled without commercial’ production. Uil

. from Lower Dogger formation.’ :

usum,

. hear Klenbursg. Salt dome. Top-of aalt 325

foet. Frobable extenslon of the Steinhuder- -
weer selt anticline. Sou.a @s found in Low-
‘er. Cretaceous, . : .

CHuy

Located near Balbérstadt narth’ of, 'Farz '
Mountalinsg.. .:alt anticlina. Top of salt :
. 2,600 foet. !p gus or.oll shows. :

' 1senbfittel

Horth of Erunswick near Cffhorn. Geophysi-
cal prespect, pmbuble dome. L;ule or 1o
dave.op a'xt.. ' ) .

Snderberg

.\o*m ol Cldenburg. Salt doma, Top of salr.
at 4, 400 feet. Torslon balance discovery”

1920, Seversal wells d.rinod. nO oll or gus
gnowa reperted ' . -

Jerxhe im~

Locsted north of Her Loumuln.... Salt” an!.i-
¢cline. Top of aalr. ac 700 ;eet. jifad oll or

gas shows.
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!_-'ﬁé ' Rena T k P Hane
" Jever . Horthwest of “'ilhemshaven near J’aver. Salt Sffleden valt anzicline Top of uslt 230 feet, Lo oil or
. ' . i
: : dome prospect, Torslion balance dlscovery igal. -(Barneburg} gus shoxs 18
Well drilled, nor oil-or gas shows reported. - - TR " -
; _ RIS : ' - <ldenbutiel Tgut of Hel de.field. Trospecy s anelongnted -
Xalbe. Situated on PompeckJ Swell, near town of Gard- salt ridge trending approximwly north-south. It

elegen. Salt dome, Top of ‘szlt at G600 feet, ‘
Triessic outcropping. Ho oil or gas shows Kiaown.

"Flein Euhran

‘Near Lfneburg on PompeckJ Swwll. Salt domesTop
of aalt et 1,490 rfeet. Ko oll or gas shows,

Kol}:hageh

‘Loceted in same general area as preceding. Salt
dome. Top-of sal%t 350 feet. No oil or gas shows.
Potash nined. . )

48 belleved <o have oll posuibnilitles similer to
ileide at depchs around 1,000 metwers, Many wells’
will probebly be- re"uu}.red 1o test .':t.ruct.ura be-
fore its valuu is ‘uscer r.ainrad. i

Cldenburg

The town of Uldenburg situsted ou prospect.which
Is reported to-have bewen discoverad by torsion
_bulanca. Arsa: is in-initial stage of develop.ne*r
wi<hout’ coumereinl production.

This is e

Langenfelde - Northwest or-liambur'g. Salt dome or horst(?).Cap Cetedt Horth of Bremmerhuven near couast. ‘ 1
( tmrer,feld) rock at depth of 75 feet, Permlan n=ar surfuace, C questionable nrospsct. . Cne wall shows Upper Cru-
covered only by alluvium, No oll or gas shows, tuclous chalk unusu.-;lly ngn. :
Lehrie~! rstedc h Seé Sarstedt;Leﬁrte-Sehnde proapect. ' Heddestorf - Found with Seiszograph. Two wells . drliled by end
[ - N - of 1937, despest to 364 meiers, hnd gas shows.
I.eine-..al Northwesgt of }‘arz Mountains, near Alfeld, Salt unr.cw"e was . in expl orauory st.ug:,e. of. asvelopaent
anticline. Top of salt at 1,000 ft. Minlng Tor srior 1o the wiur.
potash showing exceedingzly fault,ed beda,. Oge At : . - - -
_potash shaft struck oil and some few tong were Chuutlielm :amadxately southensn gr brunawick, Salt doms.
produced, ‘Several wells were drilled for oil in Top of solt 700 feot. Some oll produced from the
potash shaft without commercial producticn -Dct,gnr for...ar.ion at 2,600 feet on the east flunk.
being obtalned. . N i 9 deen well rzlle -Pomsh xuined,
I.-rmcf Yest of Harz Nounteins, near Stadtoldendorf.Sal: kenburg o . Fruspeet ‘15,_plungim nose of salt deme. Soalt re- oo
anticlline. Top of ‘salt 2, 000 feet. lio oil ar gas ported  found st 124 meters. Two wells drilled be- - :
_shows. Well drilled.. for: war encountered no shows ot oil or gas.
Lenzen Gear Lenzen on FompeckJ Swell., Salt dome. Top Rethea liear Veprden. Galt dome. Top of Bd_lt Lo feet. %o
- of smlt sbout 1,000 feet.lo oll or gus shows. o ) ;011 or gas shows, Potash mined, ‘ :
Lavern Salt dome prospect: 1"; ~tla or no development. ‘HolfsbUttel - Nenr Peine. Prospest on the -wr‘,...é:,z 1 gak
: ,_J' proBpec’ oo : e . ’ called ‘Eillerse "play™ where gumber of gas and oil
aherst . ‘Beltevad to be identicel with Stocken. showy were sncountered In .iddle ‘himieridge form- .
Licbtenhor et . . #vion. Rolisblttel is u salu.dome witn the top of
Limberg. "Zds%t of Dsnabrlick. Belleved to be salt dome ‘the el vt at 70U feet. Cll-shows 'and slight produc-
; .proepect; -“‘le or no‘_de\'elcpnenn. tion frow-the Lower Cretacecus nbout §-1/3 iiles
- ) iy west of dome. nenr Horst-Yisshausen. Imall dlke of
Lubtheen l.enr Folzenburg on Pompeck] Swell,: Salt domu. basalt intrudes saolt. This is furthermost ocour-
: 'T‘op of s-xlr. 800 reet. Potagh,nined, . U} rence norinward of basalt in Ga“munj. Basalt is
y . . L [ ¥iocens or younger in mae. .
Luche Located on Pompeck§ Swell near Luchow, Salt =~ : - - : ‘
Hene ‘dome. Top “of gl' ‘300 reet Potash mined: = No hudersderf. Zest of Berlin on Fozpecky Lwell. Salt dome or
‘011 or gns shows. : o ) anticline, Top of salt 1,80V feet with uplifted
B - Triassic at bunuce.‘ No oi. or: gus shows are re-
Llnetur fiewr town of seme name. on Fompeck) :mell. Salt. ported. ] ‘
‘doze’ sum cap exposed above surface, Top of ‘ - - :
Csalt 'Agsg than :I!:SO Tent,. Selt mined here sinca .elzdenlun Elther identical with or close to isse, Two wells.
“es50 A.D. ' Triassic rocks exposed around edges e were drilled prlor to. the w#ar, the deepast to 433
of dome. . o - S : teters. Ko gus or oil shows. i _ _

lydsehenoher-beer

See ”.~130he hnﬂr !.'Per.

Larzhausen

Leimerhausen

Wwest of Bremen. Enl‘eved Lo be's .,-;1' domu bur,
llr.tle or 1o developmenn donn :

located foTihwest of Harz Nountalns, near
.Alfeld. Sult mnticline. -Gypsum at surflace.
Salt st shaellow depth, No oll or gas shows.

Leissendor?

Gesr Celle. - Ymlt dome. Top of salv 030 Teet, -
“Xall drilled hrd-chows of oll in. Lowar JJea-den o
at ahcut 1, .)00 meters,

: ».Jar

“town of sume nade, Sselt sntleline wish Tr

‘nesr
jussic

Herth of nortuwest end of Harz Mouatalns,

e(pose\. 6t surface, o oll or ges. shows. .

tequ-letirte~
schnue k

zv‘eur Le‘nrr.e. I ».xl.. u.,nlcnne a.s.r. top of salt at
sud feat, Sowe lipnt oil proauced from Hhnet
tormation ic Upper Triassic” and from Lower {reta-
cecus on east lanx, -maln afned since looo

lio canmercial p*oauction of oil..

Leharrel

‘voloprent.

11 prospect on which tiere is 1i3tls or no de-

i

Lorthwest of Hennover, near Liezburg. Torslon dal-

turned to ‘north with Lower Buntsandsteln expcsed -

Three wells on south flenk prior te
these had o1l .;hows in Iower ..ech-
feev. ‘

"t surface.
1935, Gpe oTf
s?eAn a',' 60

Croerweld

(-

ol ar‘tif‘]iné. Top s?lt "F"'JO fuet,

e oil or
Sul shc,v..; in a.el 3 d“i 1ed. -

e...u‘bnrsleban Located ..‘-ar town "of came name north of kagde- - ‘Schessingheuven .
burg. Sult dome. Drilled for oil-bul no.shows ' - : fance prospect. Several ‘wells drllied,. three or
0f o1l or. gas raponted. four of ‘whier hed oll shows inm Qlligocens at about |
— - : : N 1,000 feel. Probable salt d-ne though salt is'notv
Neustad r.-"lv&sse Rorthwest of Hurnover. Geophysicsl prospect ‘Anown to Lrve béun encountered by wells drilled.
. with closure reported at G600 meters, befcre war e - ; e FOETE -
~develapzent consisted Wit tore drilling. . -chlUs=elbur »ocuted by seziswograph and coredrilled before war.
S ‘Anzicline not very pronounced and may not have ‘
“lerdrampen Sud- Ealieved %o be salv dome prospect. Li'tlp or'ne gurficient closure to be -producyive, 0il shows An- .
S : jevelopment done, | ‘ : Hhaet and ‘fallure to produce from this horizon re-
L TIIL ) PESIEEPEE - - ported due 1o low porosivy.
terd sbek Locpted near Fellersleben. Salt enticline with - _ ‘
rerdstelabore ..on&;f selt mbout 1,600 fast.- Potesh mined, Jeh@bull North of. Husum, Probable'do..e."Devonim'_(‘ormution
. ..o o1l or gms shows reported. "'nis nrospeuc lies saposed gl. a‘urmce.»ho drilling rmown. To 1il or
N o me Oberﬂs \llerta] exis. - ‘ } o gus 5ho~$. 5
Okares  Allartal "..,outhﬂard extﬂnsion of oraceding ‘structure. Al . Geefeld Southwest ol re.:.wrhuven. Salt doms nrospect on
TREE . long faulted salu anticline, Top of salt 700 L ‘ @hich thiere hes been litile: or no development.
rest, Well driiled in bo'ttom of potash shefl : : : - - ‘
nesr Wefensleben. Had oll shows in anhydr 11;9, Segeberg - | Hear Lubeck. walt dome. G','psum cap rock.exposed
Sone fc.r"ba“rels produced. 4‘0 commmial aroduc- e AL -surrace v 1ith Upper Permian Zechsatein dolomite
tion sstablished. : ) uplifted. Gaves in g_;psum cap. !‘o oil or gas
s J— : - - - :hOhS. . L :
Centryg | Kenwr Senthelm, . 821t antlciine. Top of salt , :
eareap ab;ut 1"400 feet, Structure long ani’icline over- Solingen teaT Rotenbere:. bult dOme. l‘orslon balence and

seisuwograph alscovery.. bow being drillec, ¥irst
well. round =0 degree dip in- Zocene 1orwation at
depth .of about 1, 500 feat,

Loltaw -

m'ur ‘town. of sams’ name. Salt dome. Top ol selt
=bout 1,000 feet, Mo ©ll or gas shows reported.
.J-lit.en Lio, X well on tnis. scrm.t;ure 1‘ound hori-
zons. o!‘ *{an..ovar U8y, absent. :
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. Volkensen

No. repory of 011 or gay sSnows in well d-illed

. VWesendorfl

. Wear Githorn. Torslon_ bulunce prospect nosw

xnown
to huve besn drilled. . ‘

.

Ol L“PROSP
NORTE GIRMAN BASIN (Contlinued)

Name Remxarks = - Name R emarka’

Sophientel “N¥orshwest of Brunswick, Selt doge, Teop ol Wilkelashaven - Homr %own 01 sume neme. Torsion balance p“os-

L : ‘salt abour 700 Tfeet, Torsion balance discove":,r.' ?\o ‘ ' pect. noy km;m tw Jhave - been drilled. ‘ ‘
Da.l or H"S shows reportaed.

E e - -—==  ¥olthausen 3alt domﬁ._ Discavered by torslon beslancse,
‘Sperenbers _South of Berlin on Pompec}'.i Swall Splt dome or ‘ehecked with saismogrephy. Drilling proved the

‘ o snticline. Surfumce indicetions of structure with praaence of the dome, but no oll or .._,as show&.
Permirn Zechstein at 2, 000 rest, Ho eil or gas - were erncountered. . :
shows known, ' , ‘ - '

o e e . : e - S Zlehorie Oon Fo:upecicj Swell northeast of Gifhorr. Selt -
- Stade Wost of Hemburg n2ar town of same name. Structule | ‘ -doume. Top of salt 1, 700 Teet, .‘o ©il or gas"
13 horst. Salt 15 interbedded with red Leds, Upper- shows reported, . . _ :
nost Rotlisgendes, Lower and Middle Zechstein . ' _ : - - , e
overlain by red hﬂds of Unpe, Pormlan. No oil’ or Zwiscthanahner Yeer Jalt doms. Top of sal% at 1,750 feet. Torsion
gu3s shows. : E ' palence discovery. Proved existence of dome by
e e e e drilling. lNo oi)l or gas shows,
Stassfurt North of essi end of Harz_xountnins, near town.ofl. :
sams name. Salt anticline. Top of salt 600 feet. - e - -
' Oldest potash mines in Cermany. o oll or gas ' T THURINGIAM BASIN
shows., . : : : ‘ R
~Stelnhuder-~Meer Sult dome. Top of salt 1,000 feet.. So:m: oil and Eienstedt Sttuated 40 kiloneters southeast of Mentercda
g g2a3 shows. Potash 'ninr*d. : : and 17 kilometers northeast of Gotha in Frovince
. af Thuringen. The structure is an elcongated dore
Stocken _ ' . o - in which upper Muschelkalk (Mlddle Triwsssic) :

(Iichtenhorst) Near: Verden. Salt dome. Top of salt about 1,000 crops out iian etes 14 xilometers long and 3 -
feat. No oil or gas shows, Siructure not adequetew kiloneters wide surrounded by Heuper {Upper =
1y tested before war, o . “Prisssic), Closure is possibly 150 meters.Depth

- .to Middle Techsteln is anprorimatelv 1, 000
Sirackholt - Geophysical salt dome prospur‘t daep seated type meters..

s with anhydrite reported at 1,270 meters. Cne well . s -
drilled to 1, 314 meters with ng shov.s of oil or - Cieterodn Located about 30 kilometers west of Volrenradm
gas, . : : field. The- st"uc.u:'e is - a faulted anticline.. It

: ‘; - ™ = ” is not considered es good & prospect &s other
SguvenboTn | Reported -t be piercemenb type uome with oll posai- 1 known structures in the Thuringian Basin, but is
N ) bilities on tlanks, Nahe No, 1 well abundoned at t. believed to huve possibilities for oil portheast

479 meters in Miocens dus to mechanical diffliecul- cof the Fault ot dapthg around BOG meters in the .
tles. To test-the rtructure from S to 10 wells will Lechsteln. : o
be. drilled betweenl, 200 and 1,500 metars in depth.: . e . : e - -
e Cor s “—ms = —  Zttersterg Situated apyroximately 60 ¥m. southeast of -
Sfiderhastedt Structure is believed 10 _be suil ridge sizlilar to B ‘ Menteroda and 40 km. northesst of Gouhe. The

R - .01denbiittel and ielde fi=ld, Two dry holes huve structure is on 61lipticel staped dome, 10 km,
‘besn drilled, the deepest belng 916 matcrs. Ho by 4 ¥m., in which the Upper L-schelkalk {1id-

. .ahows of oll or gas encountered, , dle Triasgie) crops out surrounded by Keuper

: . s {Upper Triassic). Closure is about 200 meters.
Sulze Selt dome p*cspect with 11tz}a or no development., Daptn to ‘the alddle Zech .ein 43 around,l,ooo .
e meLers. ‘ T
. Thelds ‘North end of Oderwald proaspect, particularly the ' - : : -

T northwest flank. Top of the snlt in this locelity - Kraula. About 0 km..souchwesn or Menteroda and 16 km.
approximatuly 700 feet.. Potash ~1ned. Ko oil or C _ south of -Muehlheusen 1ln the province of’ Thurin-
gas shows reported, : | ‘gon.. Structure is a.dome in which Lower Muschel--

—+ e “kalk (l..iddle Trianseic)is exposed over en area b
Thlren Salt dome prospect with 1ittle or no development. 'sz.‘ by 2 km.,surrounded by liddle and Upper
' e -~ ' . S _ duschelkelk {¥iddle Triassic). Closure s be-

-+ Timmel Salt dome prospect with little or no development. lieved to be sbout 200 meters. Depth to the: hid- .
: — . T - : b dle uechstein is- around 900 meters. s L
Uechte Ceophysical: nlgh ‘probably antieline., First well - i : e
i . drilled in 1837 encountered nc oll or gus shows ~ 3ehiotheinm Loceted sbout 10 km. southenst of Menteroda in

.and is reported to have otherwise been diacou*as- o the provinces of Thuringen sand Sachsen. The
ing for future drilling.- _ structurs contains slightly southward dipping

: strata tilted and. of fset by miner faults with

Veanne See Engter—‘lenre. northwest atrike. Outcropping strata eres Upper

: - ' o » | Muscrelkalk’(Middle Triasaic}. Depth to the Mid-
Yerden Salt dome. 01l shows ln *ertiary a* 650 feet. “dle Zechstein 1,000 meters approximately.

N du - - o (‘ o -
Near Zeven. Donme pro spect. Geophysical dlsc ovar_j RHI..., V\LI.E-.Y (‘R..\BEN

'rha clrm»inga on pagas 71 and 73 show proSpects piong thu raulcs

sncountered:

" woundine the ersben, at ‘Welngarten, Rott, Stettflsld and in other lo-.

“cmalities. On sare of tlhece axcellent showlngs of oil have. nlreadybeer. o
tn the wells drilled and -indicated on the maps.There are
1150 possiblilties for oil in the central part of. the basin’ along

uilts and on a horst or fold mentloned slsewlere.in the report..

BAVARIAN BASIN

Litzle is known regarding the structures in :.l'.h. pasin. The draw-
tngs on:page P7 show the Dverthruﬂt fault and the msgnetic axes slong

‘which they probably occur.
C found in the deeapa
- fault in southeasturn Baveria.

st part or the basin Just north or the ove"thrust

-The moat favorable oll prospects shouldbe

-4
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" Morth German oil fields, &

g 2.5 NORTH GERMAN OIL FIELDS
2}5;1 Géneral |

~ In the North German Basin oil is generally trapped on salt dome structures .
_which have frequently been compared with the fields of the Culf Coast, Texas and
-“Louisiana,fand*partiCularly-with‘the-interior‘salt domes of these states., .However,

attempts to explore for oil in the North German Basin, by applying Gulf Coast - =~
" methods, namely, drilling around the edges of the domes near the salt, have not re-
 sulted in outstanding suecesses. - For example, gt Nienhagen drilling was started
‘at the edge of the salt because of the presence of o0il seeps. - Only gradually was
“exploration extended some distance from these seepages and eventually the best pro-
- duction was developed on a nose gbout 3,000 meters distent from the salt plug.
This characteristic of many of the German salt domes.has been attributed.to two
 main periods of uplift separated by an erosion intervel--the first uplift during
“the Juressic, and the second at the end of the Upper Cretaceous. When the domes

- first appeared during the Jurassic they were apparently of considerable extent with

. relatively gentle slopes; a comparatively “thin section was ‘involved in the uplift .

.. ' and some faulting occurred. -As the 'salt moved in to form the stock, beds over the

salt area, instead of bending, were faulted down. Some of the oil trapped under
" these conditions was not removed by erosion when the domes were truncated during
~ the Cretaceous. 1In the next general movement, at the end of the Cretaceous, the

N saltjroselrapidly;'affecting.rel&tively.small'areas_but with greater intensity than

during the previous uplift.  This movement appears t0 have been toco. abrupt to in--

fluence -greatly the accumulation of oil, although together with the regional move-

‘ments it served to add to the halo of faults and grebens ranging out from the salt
core, In such relatively shallow domes oil may be found in about the areas where

‘it was trapped originally; thet 1is, in faults at some distance from the salt core.

There are, however, in the North German Basin, domes which have retained their deep
_-seatedjcharacteristics acquired in:Jurassic time; these. structures yield more pro- -~ .
"duction than the shallow domes and the productive zone is in closer proximity to. -
=thelsalt._”The,testing.Offsuchwdeep§seated_salt.¢omes‘appears to form the most
promising means of developing large oil production in Germany in the future, How-
ever, drilling on even the most favorable prospects in the North German Basin repre
sents & highly speculative venture, as. each dome presents entirely different. prob-
~ lems not only es to the complexity of the structure but also in the up-dip pinch-
out of oil horizons. - IR o : e R -

. 2.5.2 Geology

© Stratigrephy.~ The geologic section from Permian to Pleistocene, inclusive,

" 1s much the seme over northwest Germany and is summarized in the stretigraphic sec-

" %ion shown on pages 34and 35, which also shows the producing horizons of various
2 German oil flelds. S T T e T e

' on the map showlng the oil regions of Cermany (page 26) in about fhe center of
- the :North German Basin there is outlined an area of uplift called the Pompeck]" -
Swell. This uplift evidently lies along & northward contimwation of the Hercynian- -

Bohemian messive of central Germany. It‘has“nousurfaceiexpressionjbut“was‘ajland‘-f“

It - .

.-+ .area from Upper Triassic to Middle Cretaceous (Alblan) time, The principal oil
... producing horizons of Germany--the Wealden, Malm, Dogger, Lias--were, thereforse,

" not deposited on this arch, nor are these horlzons known to occur in that part of
- -the basin easst of the PompeckJ ridge. ~They are present in the northwest portion -
of the basin and in the vicinity of Braunschweig (Brunswick) and Hannover, where

‘this stratigraphic section reaches its maximum development. . . -~ o .

L _,“:Strﬁctﬁre.fVIn:the.northﬁéstern;paftjbf_the North German Basin there is fold-
~  ing in the Hercynian direction, from southeast to horthwest, which started at the

" end.of the Jurassic and received an impetus at the end of'the,Eocene}“atfthedend-of'*'

_ the Oligocene, at the end of the Mlocene end & weak final phase as late as Quater-

*’.place,betWeen old‘massives'andfdecréases‘in intensity‘fromjsouth?to north.

nery. These movements are referred to as the Sexonian orogeny. ~The- folding took - .
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36~ PRODUCING
. Geology

. The folds develcoped were not of the continuous undulatory type but are more in the
“form of horsts and grabens (called faultefolding). Along the edge of the massive,
- gouth of the North German Basin, these folds are found in the Harz range and its -

- two branches, the Flechtinger-H8henzug, parsllel tc and northeast of the Harz and
‘the Thiringer Wald, parallel to and southwest of the Harz, In these ranges Paleo-
- zoie rocks have been brought to the surface. ‘There are two minor folds running '

parallel to the Harz flexure affecting the North German Basin, one extending along
the Aller River through Celle and Bremen, the other along the lower Elbe River near

~ Hamburg. These trends”of folding arejindicated in the drawing below. o

" There is also another less pro-
‘nounced anticlinal trend affecting the
North Cerman Basin, called the Rhenish . L
‘trend, the direction of which is rough- 1§ <

| ~ Sketch Map
NORTHWESTERN GERMANY
~~ Showing : :

1y north ‘and south.

Tt is ‘strongly in

~

"evidence in a broad zone east of the

Known Salt Domes and

' \\0;5, HAMBURG - Fold Axes

Rhenish ‘mass of Paleozolic schists and
_extends far to the north past Hannover
. ‘and L#neburg, into the area of the
.~ lower Elbe, - S T
. In the North German Basln oil is
‘trapped in salt domes and salt anti-
clines situated along the Hercynien and

© Rhenish trends. Where these axes in- : .
“tersect, up-lifts are especially strong . . '~
‘and salt stocks are found at the. inter- Mo @ e F N
gections.  The origin of the salt 1s N%ﬂmﬁgﬁmmﬂ;ff-;- S e N
the rock-selt of the Permian Zechstein | @ LR ERRR ST 4 Ny

. formation. ‘Due to the pressure of
thousands of feet of overlying sedi- L
‘ments in the North German Basin the Uy
Zechstein salt became plastic and = = §
~ flowed upward along lines of least re- o
sistance. Generally, the 'salt plerced
~ overlying gtrate and burst its way up-
-ward sometimes through great thick- -
 nesses of ‘younger beds. However, there
_ are five general types of structures in
which the Zechstein salt is found, '
. namely: (1) Sedimentary beds showing -
the effect of only slight deformation;
. (2) Stassfurt type salt dome ridge-- .
. low broad anticlines with low broad selt | -
_,core tapering gently to each side and | ~
© © with the overlying sedimentary beds A
. “gently arched concordantly with the top S
~ of the salt; (3) Asse type salt dome - .
 ridge--a narrow, sharp antieclinal ridge
3withﬂa3narpQW;,steep7Sided;_sharply;upéf, o _?/
~ thrust core of salt and overlying sedi- | . g’
- mentary beds sharply. arched concordantly | -
 with the upper surface of the salt; (4) -
Lower Aller type salt dome ridge--an . -
anticline with a salt core that projects
" into or through the overlying sedimen- '
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a circular or elliptiecal dome with a core S _ _

"~ of salt which has been intruded into or T S T
‘. ‘through the .overlying sedimentary beds. Typical examples of the Stassfurt, Asse and - -
' : Hannoveriangtypes'of_salt*domes’are‘shown in the drawing on page 37. I L S
00l The five types of structures emmerated above represent different reactions of 7
. the ZechSteinisalt:Series-to.variationsjiﬁ”tgqtdniQ{qqnditiops.,»Inﬁrhefmagdeburg—’ »;3
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- Subherzynian Basin

" GEOLOGICAL CROSSSECTION THROUGH

COGRRUSTEN M Em,
: . : Wetzleben . ‘ ' o

‘ I o Tertiary

“‘;//{/?7/? Cenomaniant Turoniab | b
| /{%{/Z% {Unper Cretaceuus) : Hi B
w Lower Uretacwous - © Jurassic

E.m:‘wht-rinn and Senonian
7 (Upper Crotaceous)

Halberstadt area, which lies as if crushed between the Flectinger-HB8henzug and .the
Harz Pre-Permian massives, the salt domes take the form of ridges with the same - .
Hercynian strike that characterizes the two massives. In the south Hannover dis-
trict the structures reflect a Rhenish influence and the salt domes take the form

'~ of salt gtocks at the intersections of Hercynian and Rhenish anticlinal axes. 1In

“the northwestward continuatlon of the Harz and in the Lower Aller district, the. .
Rhenish influence is not so strongly manifest and the salt domes tend to take -the

‘form of salt dome ridges striking with the Hercynian axes, ~Farther north in the

© “ North German plain, the salt domes take the form of salt stocks.. A general law -

_.geems to hold in regard to the form of the cross-section, that where the sedimen-
‘tary cover is relatively thin, as in the Magdeburg-Halberstadt Basin, the Stassfurt .
and Asse types with cover concordant with the upper surface of the salt prevail,

and that where the cover is thick, the Hannoverian type prevails with the salt core

in diapir relation to the cover. The abundance of exposures in potash mines and

data from borings made in exploration for potash has resulted in the differentia- g

~ tion of the salt series into recognizable members and made it possible to work out -
the structure of the domes in great detaill, as well as to show the great plasticity ' ..

 of the salt.

Generally the oil is found around the flanks of the salt masses, where the ol
 besring formations abut against faults or against the salt stock, or at unconform-  °
- ities. 011 sometimes occurs on the crest .of a dome above the salt mass, but there

- has been no production from:thejcap,roqksiSuch'as‘occurs}in many of the American -

salt dome oil fields. About 40 salt structures, many of which were discovered in

‘the course of exploration for potash, were known in 1928. By 1933 the number had =
* 4ncreased to 70 and Just prior to the war there were at least 100 known domes, of. T

which relatively few had been tested by drilling. BT B PR

011 found in the Zechstein beds of the Permian 1s generally considered to have -
orlginated within the formstion. Crude produced from. the various Mesozoic forma- - - -
- tions is belileved to have come mainly from source beds within the Mesozoic,although = -
~ there 1is also a possibility that some oil may have migrated upward from older beds
.- -along faults and fractures st the edge of the selt intrusive. R R
©_ Although salt domes are the only structures in the North German Basin known to -
 _be productive, it is possible that oil fields may yet be found along the elevated . .
portions of ‘the Hercynian-Bohemian massive extending out into the basin.. The Pom- . =~

'i-‘peckjkridgeris believed to Ye one such extension. This type of ridge may prove .

" analogous to the buried granite ridge in the Texas Panhendle, where oil reservoirs - -
have been found above the crest and in the talus end sends along the flank.. There
13 also the posSibility‘of_oil-accumulation~in'anticlinaljfolds‘Withqut‘aaScciated
salt tectonics. A prdbablgg:ault-is-reported_extending’apprOximately;gouthwest+ 3
- northeast through Stade up to Segeberg, along which Cretaceous strata are sald to =
. 'be 5,000 feet higher on the northwesternJsideﬁthan‘on;the-southeasterngsideﬁand]this;*;m;
line of disturbance mey have some relation to the North Schlaswig part of the Pom< . '
.”pgckj:mgssive;‘ o T LT o e ”ff}-ffﬁfj_‘~_ j1l_pf T R R
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- ‘Subherzynian Basin '

© THE SUBHERZYNIAN BASIN
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~ Varying subdivisions of the North German Basin have been proposed by several .
geologists and will be mentioned in connection with the description of the indivi-

" dual fields and prospects. No representative cross-section of the basin is avail-

- eble but a section through its southern portion between the Harz Mouptains and
Flecht inger-H8henzug, shown in the drawing on pages 40 and 4l ,. ind icates the
structural conditions that exist when the sedimentary series overlying the Zech~-
‘stein is comparatively thin.. Sl L AU T

s " Explorastory methods.- Due to the wideapread mantle’ of Quaternary deposits
~which covers most of the North‘German‘Basin; comparatively few domes can bs found
~~ in the course of geologic mapping end the search for new structures is based prima- .
" 'rily on geophysical methods supplemented by date obtalned from wells drilled,  as -
" previously indicated, the Cermaen government made a;seismic_refraction survey of
- northwest Germanyqsevaraliyearsvprioruto-the outbresk of World Wer II. The results
of this work are shown on selsmic refraction maep. on pages 38 and 39, which provide
. @ general structural picture of the area covered. . o e

“-“ .To‘supplement‘workﬁof this type, the gravitymeter. and torsion balance &re fre- .
guently used, The latter is well adapted for locating exactly the edge of the saly 3
_ mass. The magnetometer also indicates the pregsence of salt and principally that of:
;- cap rock but is effective only to very shallow depths and, therefore, cannot com-
- .. pete with the torsion balance or gravitymeter. The structure of the formations
~ adjacent. to the salt 1s generally hard to determine; resistivity measurements are
. used to obtain evidence as to their cheracter and structure, especially when this -
" work can be doné in conjunction with electric logging of wells in the vicinity. =
. Generally one geophysical method is supplemented by others in order ‘that the struc-
° fural plcture may be es definite as possible before a well is drilled. Subsurface
" mapping by means of well logs and paleontological data obtained from the examina-
“tion of well cuttings and cores is slso methodically carried out; end after a few -
‘holes have been drillled on the salt dome this type of map seTrves as the basis for
7 " 'subsequent devslopment of the structure. The oll fields of the North Germen Basin -
' are described hereafter in alphabetical order. S ISR P

 2.5.3 Alte Plccardie (Georgsdorf) Field

. Aerial reconnaissance revealed the presence. of anew oil fileld at Alte Pic-
"cardie, near the Garmeny-Netherlands border. .- No development was observed in this
field during previous_aeriﬁl'feCoﬂnaissance on June 13, 1943. Aerial cover of Aug-
: ustr5,,1944_showed'two.dfilling[wells;gnd three others drilling or already on. pro- =
i duction. From aarial’photographSQtaken’November;zgi-1944; the following deductions
" were made: The field consisted of three wells rigging up, four wells drilling, four~ -
gf':,teenjwells’prqbably,producinggand-onezwell_possibly3abandoned.‘ﬁWellsfare?drillad by
" “‘rotary ‘and after completion the originael derricks are left for some time and later
© replaced by light, small production derricks. A very small storage yard was obserwd
’j*g,bUtﬁfqutpol;dressing_and;aervicing_the_smallfnearbysfield‘of Dalum 1s probably used . .




42 - PRODUCING F
‘ 1ecerdie (Georgedorf)
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.The absence of any lerge tenks probably 1ndicetes that the tanks at Delum ere uti- _

. 1ized for main storage but no.pipe line connecting the two fields has been observed:

~ - in the photograpbs.  The extent of the field et the -end’ of November, 1944 is in-‘_ﬁ
~Zdicated in ‘the accompanying map. | - SR RO : PR

From this map it i evident that the new field extends for ebout three mileslﬂ"?
in an east-west direction and has a width of esbout a mile. From the arrangement
~of the wells 1t appears. probable that the structure 1s an anticline or elongated-
~ galt dome., The oil bearing strata are probably Creteceous end the structure may

[be closed in Tertlary sediments._ S ‘ ; :

Production records recently obtained in Germany indicate that this field ie '
- known tO the Germans as Georgsdorf, and that it began producing in 1944, yielding
' 2,454 matric tons (17,178 barrels) of oil during that year. The field appears to.

‘“be in an early stage or development, and the yield ror 1945 may be et a eonsider- f*b.ef

: ebly higher rate.\gn

| 2;5;47‘Broistedtwrie1a

: The Broietedt field was dieoovered in 1937 end 1n 1939 was believed to be DR
neering depletion., Tt lies southwest-of Braunschwelig (Brunswick) and production
s obtained on. the faulted rlank or'a eelt dome etructure. Aeriel reeonnaiseencefﬁ,_



P 1iormcmc— SE - ‘-43" S
Coevorden Field LT T

“iein October 1943 revealed that six neW'oil wells had been completed in & southern 1‘.
e  extension of the field, the linear arrangement suggesting location elong a feult
(-,;Figures for the output et Broistedt ere riven in the teble on pege 85 R

AN Informetion obteined from aeriel photogrephs teken in. October 1943 referred
]",to above ‘may be summarized as follows. . The field extended three-cuerters of a
comile from the southern edge of Broistedt to about one-cuarter mile northeast of

gﬁ-lfting that the producing 1imits had been ‘reached in that direction.  Five wells in

L :Cooling stations resembling water separators were ‘observed near the west end of.
?e this line of. producing. wells, Farther west there was a drilling site which’ epper-'

! ‘ently was abandoned, and beyond it a well with a stripped derrick engine house,

= black-out eouipment etc. and was epoarently an exploratory. well in vhich slow pro-

- gress was being made due to repeated tests, as this well had been observed in aer- .
: " ial coverage of June 1943, A new location in- preparation for drilling was observed'
+o a 1ittle south of the. above ment ioned wells near Broistedt. Three- quarters of a

.+ mile to the north there is a railroad siding but the only indication of a pipe line
e trench is a- fresh trace extending southward ewey from the field | L

‘.2.5.5fCoerorden Field_lj_ﬁ

- The Coevorden field is located in Hollend close to the German border. It is =
‘new field and is mentioned briefly in the present report in view of its proximity
to the Alte Piccardie and Dalum fields of Germany. The coevorden field is situated
at Oud Schoonebeck, six kilometers east of Coevorden._ Recent aserial reconnalssance
showed elght locations four of which were one-quarter to ons and one-half miles
- north of Oud bchoonebeck speced at intervals of one-half to one mile, and four
_ more were grouped in an area one mile south of the village with a. Specing of about
.. B0O feet. At the time of reconnelissance it appeared - that two wells south of oOud
- Schoonebeck end one well to the north were in production ‘and -the ‘others were in. .
various stages of" drilling or rigging up.\ ‘The 0il 'is reported to have been- encoun-::
tered et a depth of 750 meters oT more and to be of bleck viscous type. SRR :

'2”.5"‘.6 ‘nam__ _(ngen ) riem;

o The Dalum field 13 near the Netherlends—Germeny frontier three~cuerters of a

~ mile west of the village of Dalum and northwest of the town of Lingen. Development

- " in this area wes observed by. aerial reconnaissance as early as- September 1943, when
. the field contained five producing and two drilling wells with three others rigging{
up. Aerial photographs taken at the end of November 1944 were not sufficiently -
clear %o be certain of details but the following: deductions made from them appear '

:"Reppmier., ‘It contained nine wells, the easternmost of which was abandoned, indica-y'fJf

the sastern part of the field showed stripped derricks and were evidently produ01ng'fw"

reasonably certain. ‘There were thirty-one producing wells, four drilling wells endit"

- 'three others" rigging up as shown" in the map on page 44, Produttion 1e believed
. .‘to come from the Lower Cretaceous (Weelden or Valendis) Tl

e Twenty-six new wells heve been brcught into production in this field with four'.”'

u~drilling rigs in a little more than a year. . There are no production figures eveiln'”

.~ ~able for. individual wells but captured records ‘show that the Dalum field, officielly
" jisted &s Lingen, began producing in 1942 end yielded 19 148 metric tons (134 036

‘,barrels) of oil in 1944. e s - _ | R R
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2.5.7 Eickeloh (Hademstorf) Fleld

- This new fiéld} thé‘existencefOI‘which Wasﬁnoted‘inlaeriélxrecbﬁnaiSSanCQ df ‘
August 1944, 1s located about one mile gsouth of Eickeloh on what appears to be the

‘Hademstorf structure, approximately 30 kilometers north and slightly west of Hanno-

 gaer. At that time the field congisted of three complsted wells, two others in the -

LI R

_last stages of completion and three wells in process of drilling. 'The.wélls‘appearj-f?'f

to be deep, flowing'andadequately.spacad.;The-three'large?totaryrigs*inoparanf-f7

tion suggest that the completed wells are ylelding gbodjprqductidnfand‘théVfield.

‘will become of&importance."German-productionJrecordsyshow-that-thquickeLoh,(Hadam»].Vf

~gtorf) field produced 4,671 matric‘tons,(ﬁz;SQV:barrels)'of;oilfin}}gésgﬁgnd 10;l54_‘""

“metric tons (70,938 barrels) in 1944,

. 2.5.8 Emliohheim =

.'Ithad}beahreportedthat_afwall'prodﬁcingfheavyofudé-waé.brought-in at7“

'*Emlichhéim;wlOfkilometers~southeast of the Coevorden field in Hollend, in theidi;f , 

~ rection of . Bentheim, A*discovery,infthis_area.appearedrhighly,probable'in,view Of‘7 vﬁ

the exploratory drilling in 1944 and the recent oll discoveries at Coevorden, Alte - ¢

. Piocardie and Ddlum, It has now beea verified that 3,017 metric toms (21,119 bar--. .. :

~ rels) of oil were obtalned from Emlichheim in 1844,

Adisbovﬁrwaéllfié-réported'tbfha?e‘béen'dompletéd'nearmBehfhaim;fathAérial .

'ireobnnaissance'early:in‘lQé&_showed an exploratory test drilling at Gut Gildehaus,
' near Bentheim and 19 miles southwest of the Dalum fileld.  The report has nct been

: substantiated;andétherghis»nppasisvfor_assumingthat;proquctionjhas”beepobtained'ﬁ-‘“

».a_in.this;axeai[‘Bﬁf**
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Eﬁiﬁﬁﬁaﬁfaen field B

- 2;5:9_Epenwehrden'ndrtn*eieid

" This field, observed during serial reconnaissance in April 1944, lles about

“two miles south-southwest of Hemmingstedt in Holstein and at that time occupied an

area 2,000 yards long and about 300 yards wide, trending north and south. Aeriel
ohotographs at the beginning of August 1944 showed the fleld to conslst of eight -

- producing wells (one doubtful), three drilling and five abandoned wells., A row of

four SO-ton tanks were-situeted just‘west of the northernmost producing well and

. another group of eight 50-ton tanks was erected immediately north of the southern=

most oil well. ‘Production from this field 1s .included in the figures for the Heide

- district in the table on page 83. The poeition of the field with respect to neigh—
'\ooring pools i° shown in the map on pege 50- o _ S '

f'f”355:ld'lEpéanhrden‘South Field

B Epenwbhrden‘South was also observed during the aerial reconnaissance of April

1944, The Tield lies immediately south of the villags of EpenwShrden and two miles

eorth-nortnwest of- the town of Meldorf &s shown on the map on page 50. At the time

of the Teconnalssance the development consisted of fourteen producing and four. aban-

doned wells and it was inferred thaet the fiesld was more than 2- 1/2 years old with

- flush production’ gone. Aerial photographs teken at the ‘beginning of August 1944,
- showed twelve producing wells, three doubtful and six abandonsd wells. The figuree
.for production ere included in thoee for theiHeide dietrict : e _

=2.5;11' Etzel 011 Field-

| Aerial reconnaissance in the latter part of Februery 1945, evinced ‘the pres—‘j,e

"ence of a small oil field near the village of Etzel about nine miles west- south-
: weet of Wilhelmshaven _near the North bee coast See mep on- pege 46. S

- It is 1n*errpd from the perial cover that drilllng neretlons heve been con- - .
© ducted at Etzel during the past three years on a structure of apparently large -
"size. The fact that the fleld contained only seven wells in early 1945, and that
- of these only two appeared to be Drouucing, suggests that very little success haS“
- been echieved to- dete.ij‘* ' . \ _ . C , .

’ The stetue of the utzel fleld ig- noted below from aerial reconneissance in-.

_jternretation

well No. 1 was drlllwnp on Decembe" 16 1941 but the elte was cleared and the =
‘hoTe annerertlv abandoned by June 11, 1943, e e
- Wells NMog. 2 and 3 are. elso enpe“ently abendoned 1ocet10ns on‘cover.off R
June 11,1943, The date of drilling these wells is not known but 1t seems .
from fhe state op these. sitee ‘that the‘ were probably drilled notyeerlier"
uh':l”l lﬁ‘:o.
_ ”911‘w0 4 was dr*llinp June 11, 19473 and we s nrobeblv put on the pump by .
‘~ubest 17, 1943-at which time the stripved derrick was left at the 1ocet10n. o
CoWell T was sea“tnd be+veer June 1Y, 1943 and dugust 17, 1943 but appar-
‘entivom ﬁet with no success as the site was ¢learsad before Februarv 22, 1944.”
"%gl} Lo g_v"s drill nb fugust 17 19ﬂ$ and wWes nrooebly numplng on Julv 7
934

B Wnll Mo 7 the nuet recent Pnewn vnn+u*e‘ "'Q d”l"‘ﬂb ov'Ju ,,1944.~u

]U]-

Froduation from he:atzelsfieldjisgreponted~as.e;lse metricftohs;le;gvs]bar- .

'rels) dar;qg 1944
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- _,2;5.-;2' Fallétoin- F‘iold'

| ' The Fallstein field is situated some 50 kilometers south of the town of Bruns-
.. wick and a relatively short distance north of the Harz Mountains. The structure is a
-_‘__‘-broad anticline with Triassic limestone outcropping in the core. ‘The. discovery

well was completed in September 1935, yielding 75 barrels of oil =nd considerable

. ‘oil is of fairly light gravity and paraffin-base, The available

S gas. daily from the Zechstein dolomite between 4 OOO ‘and 5, 000 feet in depth.
_fyannual production figures for the field are: given in the table on page 83, The

information ind i- |

The' -

" oates that no production was: obtained in 1¢38 and early 1939, which suggests that

. the small yield did not Jus‘ciry the considera‘ble effort to obtain 1t and the field"-‘
S _has been aba.ndoned L , : .
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'Vf Feldbergen field

"2;5;13'Feldbergen'(MSlmepEIteneicn)iField N

Aerial photographs taken on December 22, 1943'ehcwﬁabnew'poolideveloped one

mile southwesy of the MGlme field on the aorthweet 'side of Feldbergen., The Feld-
" ‘bergen field at that time comprised fourteen or fifteen producing wells, two welle
"being completed as producers, and two sites. prepared for drilling, An abandoned .
 location on the western edge of the field indicated the limit of production in that'
. direction, Small water-separation tanks were observed situated near the middle of
"the west slde of the field from which oil was probably piped ‘to a tank and loading
rack on the Hildesheinm-Brunswick railroad. one-quarter mile south of Feldbergen, A

short. eiding was constructed at this point. From the aesrial photographs referred

- to above, the field appesared to be approaching completion in December 1943 and it
~~1is 1likely that: all of the development up to that time has been effected in the pre-
A'ceding eighteen months, Production from the Feldbergen extension is inclwded in"
.the riguree for the Molme field in the table on page 55, _ ‘

- 2.5.14, Fuhrberg'Field

Aerial reconnaissance during the summer of 1944 has revealed the existence of

fj”:fan extensive oil field in ‘the Fuhrberg Forest between the villages of Hambuhren PR
‘~~_‘and Fuhrberg.. : | , | e S \ S

Smme 138 wells have been identiried arranged in a narrow and gently curved

erescent over five miles in length. ' The quality of the photographs does not permit_’~ |
an: accurate ‘evaluation of the state of all of these wells, but small production =

tripods can be seen at some wells and others are equipped with what appear to be\_wﬁ

Iemall pumping units without any type of derrick

A feW“well eites appear to be stripped of all inetallations and are therefore,p vp"

”‘aasumed to have been abandoned, At two new well locations in the middle of the =

'f1eld small 75 feet derricks were noted and those two wells were apparently drill-
ing at the time of the reconnaissance. Of the 138 wells. identified at this field
1t is tentatively estimated that two were drilling, 118 were. pumping and 18 were
”‘kabandoned e Lo _ L e _
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7 Gifhorn field - . .

I addition to several small tanks azong the wells, one 110 foot and two 35
. foot storage tanks are situated in the midd
~ mated capacity of 11,600 metric tons.

ile of the field and have a total esti- “wf'73?

B The_arcuate_form of the field indicateé that'it'is situatédZOﬁ*tne edge”off§7 i7.\-

~very large salt uplift, in rather similar geological conditions to the Nienhagen -
. fleld, This theory is supported by the presence of a potash mine in what would
' appear to bte the center of the uplift. - Ve R
. Although the field probably was first drilled 'in prewar times, no production =
 figures are known for this period, While the wells are 3imilarly situated geclogl- -
.cally and probably producs from the same geological formations as those at Nien- -

“hagen, the production per well is probably‘n6t1so-high*as‘at'Nienhagen-asfthe-WQIIS{f”"

are evidently much shallower (this is surmised from the lightness of the drillimg '
. rigs and pumping equipment and the close spacing which ig from 220 feet to 300 ft.).

Production from the Fuhrberg field is reported as 58,560 metric tons (409,920 bar-
rels) in 1944,  The Hambihren extension of this field is listed separately in pro-

“duction records end in 1944 produced 2,221 metric tons (15,547 barrels},

 2.5.15 Gifhorn Field

© The Gifhorn field lies along the highly faulted flanks of an elongated salt
" structure located some 25 kilometers north of Braunsohweig (Brunswick). The dls~

‘covery well was completed in September 1935, and ylelded a heavy 0il from sandstona.i‘ 

- overlying the salt in the Wealdor or Valendls formatlons of lower Cretaceous age.
" The serly wells produced initially between 50 and 100 barrels of oil deily from
“depths petween €50 and 1,000 feet, Deep drilling weas then undertaken along the
west sids of the Aller River and the field seems to have been fully outlined in

1937 but showed no indication of good production, There are reported to have been |
 more than 40 oll wells in the area-in 1838, S | :

NECKENBR
P

T scae R e SEEEERESR '

- loos g . FEET 1060 2000 A R “ A :
OG- et B TER A T T -1 - LEGEN IS :
T ‘ : SN E R ¢ ' L G-E_ D ® Producing Well

RGO Soop0l T ACH L 608 oeeo bl e R R ‘ cun sl e T Dritling Weldl
R T Abandoned Welt” "

. DATE OF PLAN MARCH 13a5]




* ' abandoned, This suggests that new
‘. ‘sufficed to compensate for the wel
~_the records show thet production had declined t

i7;“1944

PQCDUCING 4-49ﬂ*»5'
Feide field |

Aerial photographs taken in late Narch lgeo 1ndiceted‘a-total of 53,wells in,_“
the Gifhorn field, of which 49 ‘appeared to be producing, one drilling and three
wells drilled during the war years have not
1s depleted and abandoned in that interval, as
o 3,036 tons, (21 252 barrels in‘

;2.5;16 tneide Field‘t

Thie field is located on a- complex selt dome structure near qeide in Folstein

" in which the flanks and crest are badly broken; the original producing area was

situated on Liether Moor, 1-1/2 miles socuth of the town, - The structure was dis-
covered in 1860 in the course of drilling water wells, and asphaltic sands were
also found at that time. A major feature of the uplift is a Permian horst covered
by the Cretaceous. Heavy oil was encountered in fissures in the Senonian Chalk :

#< . (Upper Cretaceous) and light oil found in the Turonisn and Cenomenian (Upper Cre-

taceous) and Albian (Middle Cretaceoug). The top of the salt is reported to lie

-‘fl 500 feet beneath the surface. The attempts made to develop production at shallow o
'_ﬁdepth by mining end drilling methods achieved but little success and considerable - -
water was produced along with the oil. In September 1235, oil was encountered in

'+ the course of deeper drilling at 1,312 feet 1n the sandy marle of the red sandstone _‘\

- serles of the Rotllegendes fcrmation (Permian). The well yielded initially 130 o
“varrels (19 metric tons) per day. Other wells were completed as producers and deep L
exploratory tests were drilled; the despest of these 1n 1938 reached 12,762 feet R

‘ _ (Holstein No, 14). The average depth of the producing wells at the beginn*ng of

. 1?59 ws: ebout 3 600 feet

In tue scring of 1959 a new area of high oroductivity wes discovered in another o
segmcnt of the structure about three kilometers north of the orizinal produclng .
area, A well in this extension to the field came in on March 6th, yielding 1,841

“r'barrels (263 metric tons) of oil. daily; a second well completed June l4th produced

1,624 varrels: (232 tons) per day and & third on July 1Sth, 630 barrels (90 tons),

| "-The derths of these three holes averaged about 850 meters and the gravity of the oil

‘-,then one row of wells,

was 33.5 degrees A,T.I. According to the aveilable ‘information this new production 3'

came from &n elongated. and narrow strip which could acccmodate probably not more
The three wells were spaced 200 meters apert, therefore,

‘little can:be congectured as to the length of the productive strip. The finding of

r~1sucb accumulations in a geologically complicated area such as Heide may be classed

as sporadic., ‘However, with an exten51ve aree still largely undeveloped, recurrences;'.

*':of such. local nools may . oe ernected

. A maJoi development at Heide was observed during aerial reconnaissance in
February 1942, when there were seventeen locations with derricks, twelve locations e

‘anparently abendoned and three wells drilling in a new area about a mile west of
‘“fL,Feide., In Mey 1943, the same &ares. showed thirty-two locations with derricks, seven--

~ o+ teen abandoned wells end one drilling well. Additional amerial coverage in- March
- 1944 showed that this phase of development at Heide hed passed, that all drilling,‘Lf

‘outfits had been removed and the number of producing wells had been reduced from 5
thirty-two to thirty since Mey 1943--1indicating that the: decllne in production had - =
‘begun, HNine mounded oil tanks and two. refining units were observed in an area near -

"the f:eld wbich was connecued bv a branch line wrth the Peide-Mcldorf railway.g.

Pecords obtained from Germany presumably include production from the Heide

"ffhg"Hemmingstedt ‘Hemmingstedt-Kenzlel, Epenwdhrden North and South, and the Meldorfer-y
~~ - hafen flelds under the slngle heading of "Heide", - These composite production fig-'
; -‘ures are shown by years in the table on pages 82 and 85 | -

72.5.iv*.nemm1ngstedt Field fs

This small oil fleld was detected in air cover of late February 1945. Twelﬁeff’*'“

'f] well sites can be identified asg. shown on the map on page 50,



© wells and one abandoned well.. | , 4
for the Heide distriot, On the ba 13 of ourrent information it is mot

L ,possiblq,tpjdstermina,th§ Bvqntpal-size-dt;thafrielq;;- R

1f;or Hannover. The structure 1is
- "meters long and five kilomsters wide.

| No Pre-Cretaceo
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| | Four si ve
~are apparently abandoned.
§.-recently bee

not, cannot be determined. :
~in progress or aboul to commence at the

| blast wall,

72~ of the fie
. page.

': 511 df thése we1ls, with étripped‘75?rdot;”ﬁ

derricks, are presumed to be producing.
ites have been entirely cleared and

‘ n drilled, one about 1,200
yarda north;“and'anotber'about\l;OOOfyaﬁﬁ?-f
south of the productive area.
activities have been stopped at the first

= of these between 15,1.45 and 8,2.45 and -

most of the eguipment has been removed,

"I but the arilling derrick still remains,

Whether production has been obtained or
Drilling was

second location on November 29, 1944. o

§ A group of 10 small oil tanks, each .
with a capacity of 50 tons, 1s situated

‘1in the center of the producing area and
‘at the esastern end of these tanks a small

pumphouse  is noted. The tanks and pump- S
‘house are surrounded by a rectangular - -

- {The'fi§ld is situated on the sams - .
‘tectonic lines as the Heide oil field (to -

| the north) and the oil fields of the Mel-
‘dorf District (to the south). It is,. |

therefore, likely that production-is.ob-g, .

tained from the Zechstein limestone and
| thap_gomparable‘productidn figures also
‘apply."

Production from the Hemmingstedt;f"

Iy is included in the figures for Heide -

_in-thefGerman-production'racords,~pageem.-'

1f 7'3;5,18__Hammiggpﬁédt-Kahzléi'Field ._-Y

" Tnis field lies 1-1/2 miles southwest

| of Hemmingstedt in-Holstein, dus north of
EpenwShrden and not far from the Heide -~

field, Its existence was revealed by

4 merlel reconnaissance during March 1044
A waich was followed by aerial observations

4in April and

y August 1944.  The location
14 1s shown on the map on this

The aircbvéror,April,1944'snowédfthréecompleteaproduéing]wélls; two arill-

ing wells and thre
‘graphs taken August 1, 1944, B
E ~The annual
statistics

e locations prepared for drilling.
the field consisted of

Acoording to aserial photo- |
| five producing and four drilling.
production for 1944 is included with the:

 £.5.19 Hope-Lindwedel (Adolphsglueok) Fleld B

~‘ﬂ?*”ThéfHOpé-Lindﬁedel (Add

“shallow depth overlying the salt core,

¢ pgides, Several faults of considerable magnitude coour,: % the
uggroqgs}g:quxpogeﬁ atgthe]sgrraga;ibutcheir;p:eaeanQLs_etngtngg,

lphsglueck) field 1is located about 30 kilometers north
is a salt doms, elipsoidel in shape and | o
 Thereu1sLaﬂoap~af_gypsum;andfanhydriteiat?yr«%
‘and the top of the salt is

about ‘six kilo~

mushroomed on &all
with upthrow to the south.

Two wells have

“prilling



lh,u Linden field*;‘

CROSS SECTIQN OF THE HOPE UNDWEDEL OIL FIELD CONSTRUCTED FROM WELL RECORDS

‘Showing” structural difference of the north and south flanks and the mushrooming of the sall
o . The Lower Crelaceous is 2000 to 4000 ﬁ lower on the north ﬂank ‘

Ll SSW S Lot SR
Two1l 7 10 5 ¢ s 16 24 20
S e e A

20 Upper Cretaceons '_- Lower Cre ; Jurassic

Ui Pleistocene

R 134

V?'.at depths of 600 meters or more at various points along thp peripherv of the dome.'_‘

A representative eross- section of the structure is shown in drawing above.

;i‘?f‘ The sarly operations on the dome: con31sted of potash mining and thegde were in-
{;«fterrupted by an explosion ‘following which-0il and gass seeped into the. workings. A
. shaft extended to the west border of the dome encountered gas under pressure and

"'R;yielded about 300 barrels of oil. A few shallow holes were later drilled on top or

| cloge to the edge of ‘the dome, but none reached the 01l horizons. Several oill shows

. were encountered in. these tests.. Up to 1930 about thirty wells had been drilled on

.?the flanks from 100 to 900 neters in depth and with one exception none penetrated

.- _an oil horizon. The exception was a well which drilled through &a. part of the Weal- e
“* den (Lower: Cretaceous) where this formation 1s at or near the surface and could not“u

’f:be productive.

>

Small commercial production was develoPed on the structure in 1938 from what

'“flwas believed to be & fault plane leakage from a source which may be of Rhaet (Upper
Triassic) age. The annual production records through the year 1939 are indicated

in the table on page 83, Aerial photographs taken at the end of 1943 showed most

iwffof the area of the: field but no oil installationg were. recognizable.' Accordingly, -
this field has probably been abandoned, as it ‘was nearing exhaustion in the fault |

"Qﬁe»plane seepage. at the outbreak of the War. ‘7‘” T | .

Thare: anpear to be excellent possibilities for oil on the Lope-Lindewedel

| '”structure particularly on the western flank where 0il was found in the shaft and

3Qn at the - southern end of the dome where partially. eroded Weelden is encountered about

000 feet higher than it 1s on the northern flank,  There is a good chance of pro—j‘;‘

%Tiduction at comparatively shallow depths from the Dogger and Lias (Jurassic) and the -

. Rhaet (Triassic). A1l flanks of the dome have possibilities of production and oil o

.f.twy ‘e found trabped beneath the salt overhang..=aes:‘

h3-5}20m;Lindeanield L

There is little information available regarding the Linden ares on the south- |

.weSt outskirts of the city of’ Hannover, which, from 1886 to 1896, yilelded between

‘one- and fifteen tons of oil annually, the. total output amounting "to only 62 tons.

. This area may lie on the northern flank of the Benthe salt dome which 1s still in

- the. prospect stage of development or may be on an adjacent separate structure which
is believed to underlie Hannover. The oil ‘was - obtained at shallow depth and while .
this production was of little importance, ‘the Linden area is included among the pro-’ ‘[ff‘

ﬂducing fields in order that the list may - be complete.j”

© mopucINe - 51
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- Meldorferhafen field is situated immediately west of the town of Meldorf and ex-

. Meckelfeld Field _

2.5 21 Meckelfeld Field

The Meckelfeld field lies a 1ittle more then ten kilometers south of Famburg
 and about the same distance southwest of the Reitbrook field which it is reported |
to closely resemble in structure and'producing'horizonf(aﬂdescriptiOﬁ Of-the 1atter"JS,f
' field appears on pages 59 to 61}, There is but little information available re- -
garding the geology of the Meckelfeld field except that pProduction originally ceme - -
from the Upper Cretaceous at about 450 meters. However, the sand and source con- .
ditions were decidedly inferior to those at Reltbrook, MNotwithstanding the less Y
favorable production, the Meckelfeld field was being actively developed in 1959

”"andThad at least sixteen wells in en area about g mile southeast of the town. =~ . '_W;f‘

Aerial reconnalssance in. the latter part of 1942 showed all of these wells to have .-
been abandoned and a new extenslon to the field developed within a mile of the Har-. ..~
 burg~-luneburg railroad on the southeast side, between one-half and one and one-half
miles southeast of the town., The new extension contained thirteen wells and one
drilling well at the time of aerial coverage; also. the eguipment was - modern and =
the derricks tall, This development at Meckelfeld appears of some significance, as-
- ‘the wells bear 1little relation to the old field and it appears probable that a
deeper reservoir has been discovered. TProduction figures from 1838 to 1944, in- .
clusive, are given in the table on page 83, .. o o e

g,

2.5.22 Meldorferhafen Fleld S ks

 The éxistence.df this,field, which'liés‘aidnglthe=same structural trend as N
Heide, in Holstein, became known through aerial reconnaissance early in 1944. . The

R 13

‘. tends northward nearly to Thalingburen, where it-isiseparatedffromitherEpenwahrdenﬂ. it
gouth field by a small saddle. Towards the south the field extends to the meander- fff

'Ving1rivgrs_which'enter‘the:sea‘gtnglerre;hgfen,(see]map‘on page 5M}.

o 0n March*15,11944,~Whenfobserved?from?theﬁair;-theffield*consistéd[of_thi;taen e
producing wells, five derricksfpartiallyfo:‘pompletely“rigged-up,fOr.drillingaand'f'*;W_
" two more sites in praparation.]vAll@ofﬁthgséH1ocations”were;arranged.peripherally,ﬂ. L E
‘stepping out from the proved“prodUcingvaréa(8b~thatwa-minimum.of:dry;hbles‘wouldJf' wi

" be drilled.. Productilon is believed to come from the Zechstein limestons. (Permian).

:::::

A small tank farm was observed aast of the main road Junction at Meldorferhafen and. ~%

& workshop center locatedfabout;300 yards_tolthajnortb;.?SoarSushowing the'poSition,rbf

‘cf-pipellinésfQOnnectinthhe“wellsfto;theifiéldlStorageTwerefseen;‘but”theﬁtrunk~x - “f;

' pipe 1lines could not be detected, amlthough 1t appears probable the oil is conveyed =

by pipe line‘to";he‘rafine:yvloca§Qd'near”Hammingstgdt,“

- . Aeriasl photographs of. the field were again taken August 1, 1944 and showed. .
~ twelve producing wells, four'wells,drilling,;three[sites;in-preparation‘and;three ,"zﬁf
: abandoned_holes;*;The,latter,were-situatedgattthe‘east¥and south edges of the area ..
~and the mostgrecentmsite,beingﬁpréparedffor;drilling[wasflocated;on the western .

edg= of the northern: part of the field.,- = =~ L S T T S St

- _f'ﬁ?fbduCtibnﬁfrdm:théfMeldorférhafenfwells;»referredjtoabové,'id'believed'com-,f*g
parable to the Heide wells; the annual output;forpthe_fiqld_is.igcludgd-1n_the;' 1j *

"7 1 H91deAdistrict:aS'shQWn injthe table on page 83, ..

' The MBlme salt domé liéérépbfdximétéIY'SSkilometérssouthed§t 0fiHanﬁovéfl,:';.
wells drilled before 1935 found-good .shows in the Jurassic at depths. of about 3,000 .

. feet, and the top of the salt was encountered about 1,000 feet, Wachtet Mo, 5,the = .

 ‘completed at 984 feet near therwestern*edgeaofuthe”salt,plug;:With,theuoiljcoming

- discovery well for the fiEld}aWas'brbughtQintq,prdduCtion during 1935 with an . -
- initiel yield of 210 barrels. (70 metric tons) of light oil per day. The well was =~
- from hbrizopsfinfthe Lo@er LiasthoweTﬁJuréssic)1andfthe_3haetf(Triaséic);“Prodqqgi¢@




“7efeet in Lower Lias and Rhaet,

" PRODUCING = = 53

 Yienhagen field

ew-tlon was - also developed cn- the east 51de of the dome at denths between 150 aﬂd 450

There is reported to have been 80 producing'wells in the field in 1939 ‘many

- . of which were shut-in due to lack of refining facilities at the time. Production
'ﬁf: was obtained until 1943, as indicated in the table on page 83, lHowever, aerial

 photographs taken December 22, 1943 showed the MBlme field to be completely aben—{_

" doned and the Feldbergen field previously described, developed at &n interval of
== a mile or more towards the southwest. It is probeble that further exoloration and
e drllling at Mﬁlnm will yield new production. |

7$;j'\“ . The Lﬁlme dome’ is somewhat similar to that of nearby Oberg, end lies east of" |

the southwest continuation of the Glsburg salt stock, being separated from the.
latter bv a graben. The available structure map of the Milme structure is shown
- on. page 57. The dome is eroded more deeply. than that of Oberg, consequently the . -
"" producing horizons--the lowermost Lias (Lower Jurassic) and the Rhaet (Triessic)—-‘
. were encountered near the surface.. On the west flank shallow oil is reported to -
“occur in the Wealden (Lower Cretaceous) slthough this formatzon is not known to
have yieldea commer01al prdauction at holme.. o 5 A

'7\2;5.24; Nienhasen-Henigsen-Obershegen—Eichliﬁgen‘Field;f

.~ This field some eight miles northeast of the city of Hennbver'is‘situeted'on‘ﬂ}
the west flank of e north-northeast (Rhenian) trending salt stock about five miles -

:,"(eight kllometers) in length and approximetely two miles (three kilometers) wide.
- Development started in 1860 with a well 55 meters in depth, near Teerkuhlenberg
-+ south of the oresent_Nienregen field During 92 years of prOSpecting, from 1860 to

~ QIL FIELD
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‘1912, .a total of 280 wells were drilled;
”_1n 15 years, from 1912 to 1927, 360 addi-

tional wells were. brought into production.

In 1937, there were more than 750 wells. in - .
the field During. the course of develop-.
‘ment the proved area has been extended
‘- Trom Nienhagen southward to Hdnigsen-and .
‘northeastward towards. Eichlingen. “Annmuel
production. figures for the field are shownj;
:in the teble on- pages 82 and 83.---- : .

: The mapon.this page, nd the cross see—;dfi;
rt*on on page 55 gshow the chief- structural
| iﬂd stratigraphic relations on the west

fiank of the dome on which production is

_obteined -The top of the salt 1s encoun-: 1
-] tered at about 100 meters beIOW'the sur- .
o |.face., The strata in proximity to the salt . ,
.‘include a. stratigraphic section from Tri-
sssic to Jurassic in-age. Close to- the. .
| salt the beds are overturned and faulted
Farther out they are: tilted on edge and- SR
gradually to the west ‘the dip becomes lesssf ,

steep. Then follows a steeply dipping

fault placing the Lower Cretaceocus in- con-ﬁp;“
| tact with the Middle Jurassic, - Gentler =
| dips occur in the overlying formations to = .
the west. - In the more prolific northern
‘portion of the field the Mesozoic strate - -
form a.gentle northwest striking anticlinef*

| which is cut by the west flank of the salt
| core,. This anticllne ‘hes a breadth of e
_Pbout & mile (1.5 kilometers)

The Middle Jurassic is overlain un-f.’*“
- conformsbly by the Lower Creteceous On‘fi
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. | Coltection O @

~ zoms in the well stratified series are as follows:.
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“13whichﬂUpper CretacéoquéasréSt:unconfOrmably.TheTértiary“cvérliés'allOther
"+ formations, including_Permign}‘unconformably, Ll T Sl e

_Practically all of the formations from Zechstein (Permien) tdyTértiafy;liﬁej s

clusive, in this field are more or less impregnated with oil. However, oil is not -

o yet known to occur in' the Zechstein dolomite normally beneath the potash salt hori-
~~gon. 01l oceurs, however, in the brecclated zone about the salt mass in cavities .

. and fissures. This is a’ heavy paraffinic oil. The next higher horizon.is the =
f:¢"Sch11fsandstein"ﬁof'KeuperJ(Upper.Triassic).age.'_This 0il is rather heavy with -

- density between 0,883 and 0,936 (28,7 and 19.7 degrees A.P.I.). The two a>ove- )
‘mentioned horizons are only very locally productive and of 1ittle Importancs, due

IR

perhaps to.their;lenticular-character,and{Smﬂll&éxtent; ;Th§impre‘important.hqriéfr 3f

e

iy
LY
a2
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PARTLY SCHEMATIC SECTION THROUGH THE NIENHAGEN OIL FIELD
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l.= andstones orthe Rhaet (Uppermost Triassic) and base of Lias (Lowermost

'-,Jnrassic or- possibly Uppermost Triassic) constitute an important oil horizon.

'inolyplocus yields small product on.'

'iparkinsoni and the Cornbrash contain oil in small quantities.

2. The Bajocian horizon of: the Dogger (Middle Jurassic) containing Inoceramus

S Thc Eathonian horizon of the Dogger (Middle Iurassic) with Parkinsonia fg'

4. Lower Callovian with Macrocepnalities macrocephalus of the Dogger (Middle‘

'ninrassic) is an important 0il horizon locally where very porous calcareous sSands
- {o81dtic) are present.  This formation is also much fractured with resulting in-,
“creased porogity; the gravity of the oil is .897 (26 20 Ao P.-.) and well E 38

gave abnormal production rrom this horizon. e

5., By far the most important oil horizon is the Lower Cretaceous Wealden andrf

W:Valendis.. There are three proaucing levels, the deepest of whioch is the Wealden
011 sand, 10 meters thick; above this are two‘Valendis gands- comprising a total or[

.]j,about S0 meters. “The sands are ‘of ‘littoral or shallow water type. The deeper -
;“j_horizon is only present in the extreme west and elsewhere ‘the Valendis conglomerate
> and. sands are. transgressive.\ In the northern part of the field o0il from. this hori-

}f[tzon has a gravity of .B95 (zs 50 A P,I.) with pararfinic base and contains 8—10 per‘fgff
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Hanigsen fleld

LEGEND

HANIGSEN OIL FIELD

' SCALE
500

S Producing Well_
O Drilling Welt'

3 1000 mos_ _
- ' - O Well Location ..

1000 METERS :
T - (’D"Sudhce Contour -

~ cent of 1ight products.;'The‘oil_from.farther'south (at‘Forstert);nas‘anra&ity'or"j -
.915 (230 A. P. I ) S e ‘-""‘. R

R 6 Sandy and glauconitic beds in the Lower Hmuterivian or the Gault (Middle .
Cretaceous) are also impregnated but are not important | , R _ C

7, Weak indications of oil are found locally in concretions in the Albian
(Middle Cretaceous) and Senonian (Upper Cretaceous) but they are of no commercial

importance.

f 8 The Tertiary and Quaternary sometimes show weak impregnationa of oil.-,,
‘The local farmers have dug shallow pits in Quaternary deposits where seepages L

""occur and gather tar on the water of these local pools or. "Teerkuhlen" S

SRR Prior to tha outbreak of the war, the Nienhagan field was being extended north-
~ eastward in the direction of Eichlingen along the northern- flank of the salt plug

" in an area of feult blocks - with the production coming from Valendis-Wealden beds
. (Lower Cretaceous) ‘The section’ penetrated ‘consisted of approximately 300 meters ,ra
" .of Tertiary and 700 to 900 meters of Upper Cretaceous, which overlaps the Valendis |

. and Wealden in an anguler unconformity., Small-scale aarial photographs taken of
© ' the Eichlingen area 1n the latter. part or 1944 show five drilling wells in a fur—‘_. S
*_;ther extension in this vicinity. | _ : o -

o The production record or the Nienhagen group of oil fields including the wer
' fdperiod up o 1945, is shown in the table on pages 82 and 85 ' R T
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. (Uberg field .

BRI fg2.5;25'"0be;g>Field '

‘This 0il field is situated both west and east of the town of (berg, southeast
of Hannover. It is in the form of & semi-dome and lies nearly two kilometers east
of the f§1gburg (Gross Ilgede) salt stock, from which the field is separated by &
graben containing mainly Upper Cretacecus beds. . - o o o

gt S/ rkuusep
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The geology and structure of the Cberg fleld is indicated in the above draw-

~ing., The producing area is alittle more than\two:kilomsterg‘long-from”nOrthweStL "

to southeaSt‘andfmore.than:a.kildmeterlwide.i‘OnTthe'surraca_Dogger;an@iMalmff”; e

(Jurasgic) and the unconformably overlying Wealden (Lower Cretaceous} are exposed
on the upthrownwfaulted”area“eastfof.thergraben;p.In;this,partﬂofjthejfield;produckﬁ‘
tion comes from the Dogger and Wealden where the latter has not been exposed to .

_erosion. On.the downthrown-side, in the graben;:UpperfCretaceous:rooks;outcrop.at{j'?'

the surface and commercial production is reported to have been .obtained from the.
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_Wealden (waer.Crétaéeous).
~lenticularity of the Dogger sand

~Triessic) to the Cretaceous, &

£ield, at shallow depths between 50 and 450 f
600 and 1,000 feet. Soon thereafter, however, produ

. pleted in lenticular sands of the Dogger, the main pro
. with the wells yielding, initially,; between 50 and 250 barrels per day.
~was' of light (0.85) gpecific grav
-~ the end of 1923 there were
" from depths ranging between 80

extended northward'by the‘completion of Lahnstein No. 3 .
" the-Dogger, with an initiasl production of 150 barrels per day.

' 'gide of Oberg which, however, did not inolude the main fie

of 100 to 200 tons capac.
. gutput from wells in the vicinity

area wasjagain-observed’during.aerial reconneissance on  January
‘contained on

" Dlheim-BerknSpen-Odesse

es well as by the structure. In the wells drilled

shows of o0il have been encountered‘in”various‘Other;formations,fromJRhaet“(Uppér',
' ndnoil‘&Ccumulates-in_tar-pits-dug in therP}eistocene -

‘:Productionfét Oberg'isgreatly control1ed}by.the-

y-uﬁimpbrtant]productian hed been obtained from the QOberg - -
cet end in a few deeper wells between
ction was developed at. between
28, about 80 wells were com-
ducing horizon of the field,
The oil
ity, and‘contained~about,20fpgrﬂcent gasoline., By
173 wells in the field, of which 84 were producing oil
0 and 1,800~feet;Nsomenof-these.were'flowing but the
me jority were being pumped or had been placed on airlift. In 1835 the fleld was
~at a depth of 777 feet In -
Shortly thereafter

a well drilled to 984 feet in this part of the field yielded initially 600 barrels

'uﬁpridfftotlézo,‘oni

1,500 and 1,800 ‘feet, Between the years 1919 and 19

" of 0il per dey. TFrom 1935 through 1939 the Oberg fleld seemed to be on a regular
‘decline. O TR W T T T e T T e

ﬁ\ohfthe westfand‘northWéét*
14 and showed only four

or five derricks standing, out of 19 known:to;have‘beenxbuilt\within,l;l/z,miles,
northwest of ‘the city; nearly all the old 1ocations were cbliterated. Four tenks

" During Migust 1942 aerial*photographsjwere take

T ity were observed in this sector, indicating only a small
. .However,; & neWﬁarea-of;development]wasxnoted-j‘
at that time with six derricks end twelve apparently‘&bandqned;1ocations. This - .
' ' | 21, 1944, when 1t -

ly;three_neW‘producing\wells;T It 1s now known that during the war o

. period the QOberg fleld meintained e nearly stable;produqtion, as‘1ndicated‘by'the ;

- figures of the teble or pages 82 and 83@ '

' 2.5.26 Qlneim-Berkhtpen-8desse Field =

" This field lies approximately 35 kilometers northwest of Brunswick and about .

350-kilometers east and slightly north -of Hannover.. It is a salt dome structure a o

‘1ittle more than three kilometers long and one kilometer broad, trending in a north- -

:  jsouth‘direction3 The beds around the salt stock have .been uplifted by the salt - -

nags and dip steeply, being broken by'radialjahd-peripheralﬂfaults. “The dip of the

" mastern flank of the dome is very steep and‘the_western flank leas steep., The rocks

‘I'axposed on the flanks are Lower Cretaceous uncOnfOrmably-0verlying,Middle'JuraSsic
x@__-whichsgn'turn overlies;Triassic-beds. A crogs-section of the field is shown on.

Theoil+bearing-horizohsaretheRhaétIUppérmOSt,TriasSic),LbWer-Dogger kS

" (¥iddle Juressic), Wealden (Lower Cretaceous) end the Tertiary. The first flowing

wells in Germany were drilled on the southeast flank of the salt stock in 1880 and
completed in very shallow Wealden and Tertiesry sands. One’ of these, well Mohr No.

3, came In at 210 feet from the Weslden and yielded several hundred barrels of

fairly heavy oil per day.g;Ityis-in~tnis_territory-thatfthe]Germanfoil‘industry‘had

‘fitS'origin;'fHowevar,\saltgwater'éncroacnment;in}the'shallow.producing sands -and

poor well completions due chiefly to lack of technicalfequiment resulted_inﬁdepléA'f
tion by 1920. TUp until 1925 the drilling in this fleld was all to the south of the
salt dome, near (lheim,  In 1925 a deep well drilled on the northern edge of the

Jdomefencountéred;very@complicéted.Structurefbut a second well drilled.in 1928 and =

~ ‘situated farther from the aalt stock found production in the Upper Dogger (Middle
- Jurassic). These two wells ‘were kmown &s Edemissen Nos. 1l and 2 and are indicated

on the cross-section on page 59 . A leading independent operator in Europe, Anton

 R&kY;?tthlleased'the.StﬁtGVFOPQSt.Qf'B&rkhﬂpmland-sank-three;wells to ;he Rhaet-
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~ Roltbrook field

i'Lias (Triassio-Jurassic) contact
- where he struck large production.

 SECTION THROUGH THE OLHEMODISSE OL IO~ | The best of these wells, 0desse No.
e | 4, yielded initially 120 metric tons
o @#Ji;y;w;ggw@;awmm o o -‘_per dey and the production of the
CEERaEboesEsess o . o 1 Tleld rose. from 97 metric tons (679

‘barrels) in 1928 to 14,388 metric

w o epwnmmnaooowmo 0L tons (100,716 ‘barrels) in 1930,

o et o o A o e | The Berkh8pen concession was then

AR R ‘ | purchased by a drilling company

operated by the German government

" (the Preussiche Bergwerks und -
'Hfitten A.G.- Preussag), who con-
tinued drilling it end obtained
large yields from Ilowing wells,

| A representetive well, Preussag No.

b 11, which was 1,000° meters deep,

: “.‘;OOMETERS

,,,,,,

tooo | oung m“;ww-~l-"‘ X i F100 'produced 110 to 120 metric -tons of
mo ' wé;““:r \ e 01l daily. The Lower Cretaceous oill
1200 DR ‘ "™ . | is heavy; the main production from

‘the Middle Jurassic is: light oil of
~ 0.850 specific gravity: containing

o LEGEND
e . some 20 per cent gasoline.

‘”;hmmf- St SIR . The statistics covering annual
A?Z“Wm_u =" 'f"production from this field, up to ~
S 5 U - 1944, are shown 1n the table on pages -

R 82 and 83, So far as was known in
- 1939, the field had no specific pos=- .
‘~'sibilities for- any notable increase -

‘in production. ST : _ .

i Aerial reconnaissance at the end of 1943 showed that there had been very little'J

“nen‘development in the area ‘known to have been productivc prior to the war and,

1-therefore,_its output was bdbecoming very amall, However, a ‘new apea had. been Opened"

~up along a northeast- southwest belt immediately east of the old Olheim field, over-'ﬂ
lapping the original area in the north: only. Of the new wells seventeen had -,

stripped steel derricks standing and were presumably in production from an esti-

~ mated depth of 3,000 feet; thers were four peripheral locations without derricks

which were considered abandoned There was no evidence of preparations for further'

‘r7drilling and it is likely that development in this segment of the field was com-\~

'2.5.27 Reitbrook Field

'{Tne'Reitbrookwoil'field'(soﬁetimes referred'touasqtne?ﬁeuenganme'field)iisi;

" located about 9- l/z miles southeast of Hamburg, Prior to the ‘discovery of oil,
“patural gas had been found accidently in an adjacent area when, on November 3,°1910, -

a water well blew out at a depth of Bl5 feet from a gas 'sand 1in the Middle Oligo~

- cene, After running wlld: for many months this well was brought under control.and
- all the" gas ‘produced’ (reported tobe 95 per cent methane) was used: for illumination s
j‘purposes in the city of Hamburg. The gas pressure declined from 410 p.s.i. in. lQlO S
" t0.14 p.s.,i. in. 1919 when the’ well was nearing: exhaustion.‘ A second’ well ‘wasg" then -

drilled and found gas at 915 feet, Continued cleaning of these two wells was
~-necessary, The total gas. production from 1910 to 1937: amounted ‘to seven billion
. cublc fest. Eighteen other wells were drilled. for gas lo the immediate vicinity

- but all were non- commeroial The gas producing area ‘was: generally known as the.

*-heuengamme gas field . LT . : P e R S
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Reitbrook field

 REITBROOK OIL FIELD

CONTOURS ON TOP-OF CRETACEOUS
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”’fRodewald fieldi‘

'5f Oil was discovered at Reitbrook in a'well completed during August 1937. The.
field has proved to be the most outstanding 0il discovery in Germany in recent

‘years, - Production comes from depths of between 2,200 and 2,500 feet on a dome

overlying a salt plug. The dome is sub-oval in shape with the long axis approxi-

- mately southeast-northwest. Several radiel feults have been mapped on the south- -
- west gide of the dome, resulting in two. faulted segments in that area. The oil -

. producing formation is a sandy, porous, fractured chalk marking the top of the
- Cretaceous at the unconformity between Cretaceous and Eocene._ Gravity of the oil

is 23,5° A.P.I. The producing zone varies in porosity and is believed to average';'

~ around 43 feet in thickness, and to extend over ‘about 1 OOO acres. ‘The total chalk
Ae;‘section 1s about 200 feet thick R T o AR R , L

“A structure map of the Reitbrook field is shown on page &)end on which are

e located wells drilled prior to the outbreak of the war and those spotted subse- L

" quently by means of aerial photographs. Of the wells drilled prior to 1940 the

highest structurally, Reltbrook No. 5, encountered the top of the Cretaceous chalk

-at 2,162 feet The lowest well structurally, Reitbrook No. 12, topved the chalk at -

2, an7 feet. -Salt was found beneath the Cretaceous ‘in Reitbrook No. 2 at 3,784 feet,

. The water table in the producing zone is reported to have been at 2 510 feet and
' -_wells Nos. 5 and 19 indicate a gas cap of about 15 acres.‘[‘. .

 The yield from the field reached a peak of 357221 metric tons (2 500 547)har-

| rels) in 1940, but by 1944 this had sunk to 35 997 metric tons (251 979 barrels)

: The total recoverable oil reserves from this field ere estimated to be approx—

'imately ll 000, 000 barrels._-'

f‘ Producing Wells Reitbrook Field

| Number of L‘Z S \f' Average Daily

- Year ~ Producing Wells - Production per Well
1938 2torle 125 barrels (18 metric tons)
'f~1959,rV,‘u16 to 30 rjj-r~\"'f 165 . (23 1/2 noon )
- 1940 - 30 to 78 152 " g o oom oy
 1941(a) 78 to 1100 67 7 {gi/zm m )
- 1942(a) -~ 110 = B 37 s e )
. 1943{a) - 105 e ooee o 3fan )
']5f1944(a) %0 9_2oh'15 " ( "o

NG IR | " .

The present producing reservoir at Reitbrook will probably be depleted by 1948,‘

z.s,ze“'RoaeWald((Steimbke)frieidu‘ |

.~ The Rodewald (Steimbke). field is situated sbout 10 kilometers east and slightly =
. north of Nienburg and approximaetely 45 kilometers (28 miles) northgnorthwest'of'g
".Hannover' it lies- eouth of the Stbcken salt stock.r'»\ ““?, ”j e :

The . field ig developed ona northwest southeast trending anticlinal structure

:bounded by strike faults .of. considerable size on both the southwest and northeast

flanks,' so that the anticline Is in effect a horst. The structure is asymmetric

" with the southwest flank thrown down considerably by feulting and the northwest
" flank downthrown with much less:displacement. A cross-section at right angles to
. the strike of the structure is shown in the draw1ng on page 62, and a structural
L map ‘of the field also appeare on pageaz SRR R | :

The cross section indicates tnere was already & gentle structure in this area

'7prior to the Portland (Upper part of the Jurassic), as illustrated by the trans-
‘gression of Portland on Upper Dogger (Middle: Jurassic), the: uppermost: Dogger and

the lower Malm belng removed on.top of the structure. A further important accen-

_‘i-tuation.of the structuxe due to another movement took place prior to ‘the Albien
-"f(a) Estimated | ; N L N
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~ Rodewald field

Limits of iwod(;ctlve developrent in wealden, ¥ella”
oulside thls area protuce from the Cornbrash,

-k o

v 31

N

Contours |n maters B

" RODEWALD (STEIMBKE) OIL FIELD.
' CONTOURS Oﬂ TOP OF THE.WEIALDEN SAND
| SCALE - R

LLIREY .Y

_ LEGEND -
| @ PRODUCING WELL ., NORMAL FAULT
@ DRIUNG WELL . INTERSECTION OF ALBIAN TRANSGRESSION
2 LOCATION - WITH TOP OF SAND | :

O DRY L S INTERSECTION OF ALBIAN TRANSGRESSION
> DRY HOLE "™ WITH BOTTOM OF SAND :

Ruaz)’

‘(uppermost Middle Cretaceous) as illustrated by =
the transgression of the Albian. " Lo
Tn the Rodewald (Steimbke) field production
has besn obtained from the Wealden {Lower Cre-
taceous), Serpulite (Upper Jurassic), and Corn- -
brash (Middle Juresslc) and there are belileved to

| e possibilities from the Rhaet (Uppermost Tri- .

assic) which 1s not known to have been tested.

. Dhe discovery well for the field was drilled

.ain 1936 but actual production did not start un-

til Mey 1937. By August 1939 the proved area of |
the field amounted to 110 acres and contained
twenty~five undrilled locations. Up to January
1st, 1937, fifteen wells had been completed of
which fourteen were dry and one produclng; three
wells were drilled during 1937 of which one was
dry and two producing; in 1938 six wells were

completed, all of which yielded up to 100 bar-:

rels of oil per day initially and, in 1939 five -
wells were drilled, orne of which was dry and four
producing with maximum yields of around 310 bar-
‘rels per. dey initially. 0il was brought to the
"gurface by artificial 1ift,either balling or
pumping. The gravity of the Wealden crude was.
14° A.P.I. and that of the Jurassic, 16° A.P.I.
Production was:encountered between 222 and 1,162
meters (730 and 3,813 feet) in depth. = =

o .The-reportedTannuéi prodﬁotioﬁ for the

“_fie;d is,Shaﬁn'in-the table on page 83.

WA 12

| CROSSSECTION OF THE RODEWALD OIL FIELD
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5 'SEhShingenfielag

2.5.29 SchSningen Field -

}t*Hiifgf;,Tne‘SchSninquTfield liesfsbﬁe 30 kilometers (19 ndleS)”southeast br‘Bruns-j‘,,.
.- wick and approximately 45 kilometers (28 miles) west of Magdeburg. When the field.

. was observed during the course. of aerial reconnaissance in August 1942, it con-' =
tained five small derricks and a single tank; no wells were being drilled. Avail-

able records contain no mention of production from this'field,

' 2.5.30 Sottorf Field

" The Sottorf field is situated approximately 17 kilometers southwest of Hem-
" burg. The structure is that of a salt dome similar in many respects to Reitbrook, -

2 The ‘general geclogy and structure arg_qhown_byxthg,cross#sectionzbelow,

" Development on the Sottorf structure was started in 1920 with the drilling of
& well to a depth of 561 meters (1,870 feet) which was abandoned in the salt, A .
'second well reached a depth of 294 meters (980 feet) and encountered showings of

01l in the top of the Cretaceous before being abandoned, A hole which was being
. ‘drilled for water found small production in the upper part of the Cretaceous on top

~ - of the dome, In 1937 small quantities of oil were obtained at depths of about 900
feet. During 1938 and 1939 the production came from the cap rock of the salt plug

“_but_wasiinsignificant.-“NO‘oil-Was'obtained;in November anc December 1938, nor in:

| o l'.cRO_ss_‘sEchoN THROUGH THE SOTTORF SALT DOME
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- Westerholz :field o

 January 1939; only 56 barrels were produced in February and 201 barrels in March.,
- The field ylelded 296 barrels of oil in April, 429 barrels in May,;?SB_barrelajinQ;
- June and 1,459 barrels in July. This rapid rise is attributed to a .crevice devel-
opment and therefore cannot be used as & basis for estimating any considerably sub-
sequent production. uThis‘cap;rock‘field}may,be'creditad;wihh.a’production‘of, o
--approximatelyll,lso'metricﬂtons'(8;000‘barrels) in 1939, but after 1940 the yearly:
 “output declined rapidly. ‘Aerial photographs taken in August 1943 showed :all but- - .
" _three wells in the field to have been abandoned. Production from these 1s negligi-
ble and the field is regarded as depleted.: See the table of oil field production -

' 2.5.31 Westerholz (Wesendorf) Field

The existence of & new oil field north and northwest bfjthe.villagé of Wester-

holz and about 8 miles north of Gifhorn was observed ‘in aerial photographs taken
~during August and October 1944, The quality and scale of the photographs were not =
‘suffioiently good to permit accurate obgervation of all details but the following

facts were noted.

 There'wefe'14 well sites all but one of which were arrangéd”inlan ares elom-

‘gated from north to south measuring'aboutgz,OOO;x‘VOO yards; the other well {(an
- uncompleted test) was situated about 600. yards farther west. The arrangemsnt of
-~ the wells_suggestsvthat_tha]p091 1iesvg1ong a_fault on thenflank‘qua-salt,dome,u‘ L

© .. The deductions from the serial photographs are indicated by means of the map . .
" below. In October 1944 there were 10 producing and 3 drllling wells and one well = .
“ . rigging up or 14 wells in all, Also there were several tanks for oil storage; one
" battery of sixteen 50-ton tanks situated in the middle of the field and probably -
used for'initial-settling;:twofl,000+ton.tanks‘inhthe.area\fothe*workshops, proba- -
bly used as the main storage; and one 3,300-tank locatéd close to the railway llne
- .about 2-1/2:miles~aastjofqthegoile1q1§7andﬁabout 1 mile south of Wehrenholz.: The
 total tank capacity for the field was, therefore, about 6,000 tons. The importent

pipe lines are those connecting the two 1,000-ton tanks and sixteen 50-ton tanks

 'with the 3,300-ton tank at the railway'line. In addition to the foregoingﬂsaveralv‘
'“Other_Pipeflinesgwgre_nOted'intErCOnnecping the,wellswand the tanks., -~
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" 7This field, sometimes called Wietze-Steinf&rde, out 3:
" northeast of Hannover and 17 kilometers from Celle. It has produced o0il since 1873
.and for many years prior to thet time potash was mined in the area. The fielddis =

- developed along the . C ‘ ! ] _ : toc ‘ g
elongated for somse 12 kilometers in the Hercynian direction of -folding, (northwest-

" PRODUCING -85
. Wletze fleld

Thetﬁesferhdiz'(WGSBhdorf)'fieid°app¢éré“£ovbeVé‘new development of expanding

. hﬁportance,'with'produotipngin'1944Hanmunting:to 3&,2?1‘matric_tons ‘239!897pb§?T318Lj,' “f

©'2,5.32 Wistze Fleld

18 located ‘about 32 kilomsters
west end of the irregular Hamblihrep-0Oldau salt stock which is .
southeast) and is from 1 to 3 kilometers wide. A sketch map and a cross-section of
the Wietze rield on page 66, show the main stratigraphic and structural features of
the area. R A R FOETE R _fﬂ“ :w.'l - « 3:_.: -; ‘ S R
S The risld lies on a‘long.faﬁltedinOSe ofrthe aalt;ahticlin83 plungiﬁg ins
west-northwest ‘direction and overthrust towards the north, with the overthrust mass

reposing on the north flank,  The CapfrOck{in]the‘Wietze‘field”islaboutflso foet

' 'deep and rénges;in[thickness‘from.BOgtcgléoffeet;‘l

' The strata on‘thé south flankfdip‘ﬁbdut*&ﬁ’degrees towardsfthe south and are -

of Middle Jurassic to Lower Jurassic age. The beds on the north flank dip steep-

ly (66 to 70 degrees); they range from Keuper.(Upper‘Jurassic),to-Lower Cretaceous.l; 
in age and are bevelled off at the overthrust fault-plane, which dips at an angle -

of from 20 to 30 degrees and lies between 200 and 400 meters in depth. The thrust-

plane also cuts several smaller strike and dip faults,. - Above the over-thrust fault =

" there are strata from Middle Jurassic 'to Lower Cretaceous in age. Some distance

from the edge of the dome on the north flank}the Senonian (Uppermost Cretaceous) i

‘overlaps the lower Cretaceous, All formations on the southern as well as the

northern flank, with the exception of the salt, are unconformably covered by the .

- Tertiary over which there is a mantle of glacial "diluvium" forming the surface -

 throughout the area. 'ThefWietzerSteinfdrde-structurengStﬁhave'originated;priorftof
“the'Senonian {lLate Cretacecus) time, . ?ollowing;the‘Senonian‘only_minor_orqgenic .

.movements\haveftaken p1ace in”thgﬁTertiary”and‘later}sediments,~‘

The 01l fleld occuples an area of approximately Sisquaréﬂkilometefs‘ardundrfbe'

- porth and northwest end of the salt stock and in 1937 contained more than 2,000

~wells, Thejaverage,depth”of,the‘wellsfwasfapproximatély,BOO,feat;-the‘average;an— e
~ nuel output amounted to about 100 metric tons per well and the wells produce an ex-

. ceptionally long time. The producing horizons are found in the Upper Triassie,

'~ Middle and Upper Jurassic, Lower Cretaceous and traces of oil have been encountered

. in the Tertiary and Quaternary. The oil horizons comnsist of coarse porous sands in
" the following formations,  ~ =~ . oo T R

B 1
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041 Producing ‘Horizons in the Wietze Field

-f\ ;_Per'Ceht_ofWietZé{Spedifiééfévity:’

Formetiom . ‘Production . of the Crude

. Callovien or Upper Dogger (Middle Jursssic) -~ 32 .~ ..0.,931.< 0,958
.;Middlé Rheet (Upper Tria331C) e am e 0,884
. Semonien (Uppermost Cretaceous) . . 9. o

. Wealden (Lower Cretacsous) -~ ~ 39 0,945 - 0,955
5. Lusitanian snd Purbeck (Upper Juressic) . 3

o1, ThéﬁWQHIdéh”is afbré6kiSh water'and-éétﬁafiﬁe dépositidt:fhefbééé df fhé if‘

. Cretaceous. The oil zone dips from 40 to 45 degrees and in places 60 degrees. The . '
.thicknessrof-the.total*Wea1Qen.rangesjrroquoo‘to 260 feet- (60.to 80 meters). In it
. may be recognized four oil horizons forming lenticular cross-bedded sands intercala-
- ted with sheles. The thickness of the lenses ranges from 3.3 to 40 feet (1 to 12
 meters). On the average it amounts to about 20 feet {6 meters). 01l occurs in the - -
_ sands only and the interbedded shales are free from oil. Below the oil sands there = =
~ are red marls of Upper Jurassic age. Wells for the Q1ploitation-of4these]WealdenLFﬂ7 “”=
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" porizons attain a depth Tanging from 660 to 990 feet (200 to 300 meters). It is .

this horizon which is exploited by well known mining operations with vwo_shafts*and‘\f"

",,galleries;-théfoil“sandviSYbrought;to the;surface'thrp_1t 1a,wgshqdffra¢_p:foil;and~
= then put back into the mine as.rill. S o e R ‘
2. In the Middle Jurassio oil is found in the Upper and Lower Dogger which,

‘ however;_werenot-yielding_impp;tantproduqtion.immsdiatelyprior_tOgthejwar; j

5. The oldest oil horizon belongs to the Middle Rhaet of the Upper Trimssie,

It is, also, the deepest horizon of the entire fisld, with the depths of wells rang-

ing between 1,089 and 1,155 feet (330 to 350 meters) and possibly deeper, The o1l .

_'1s,of-1ight-grada;falthough[all-otherwoil horizons of Wietze contain heavy oil. - The
" regervoir rocks conslist of two sandstone horizons 63 and 8 feet (19 and 2,5 meters)
in thipkness, sqparatediby g bed of cley SS'feet_(loimeters)_thick. G T

4.'Tﬁ6'83ﬁbﬁian'011 horiZOh“iﬁ the‘Uppér:Cretacéous had.pr6§en‘of'1itfle\1ﬁpbfé‘

~ tance, which s true also of the oll oocurrences in the Tertiary and later sediments.

5. The'Lﬁaitanian and Purbedk béd5 6f‘the Uppaf_Jﬁréssiccdﬁfainoilfsdndé |

 which5-however,~are1of but small importance. -

|  .'Befofé'1900;fthe'fiéidié prOduétionWasvsmallfbutwith-the-0peniﬁg_up-of~a'new -

‘new horizon at 600 to 1,000 feet in depth, increased ylelds were obtained which
‘gradually climbed to 773,752 barrels in 1008. Subsequently, the annual output de- - -

elined snd in 1920 aemounted to 214,963 barrels, " Since 1917, approximately half the

"0il was produced by;undergrpund:¢ining\operatidns\frbm'thejwealdeniin'the;overthrustm l
‘mags, which ylelded a graduallyﬁincreasing]production'up«t011950, after which the
annual output again declined. In 1938 ‘the field was in the stripper stage of de-

velopment although routine drilling*Of.ineide~locations]and.special'leadsfprobably_ ,
were still being'fOllowed;_;However,gthe,results thus obtained had no .material -~
,effect:on:thaﬁrield!s?ontput,immediqtely:prior‘to,the,Wargother than lessen its de-
oline, - With approximately half the production coming from the .0il mine, the output

" ‘from this operation could be: gradually increased during the war so that the fleld's 8
‘.totalprbduction”would-remain_stationaryover,aﬁperiod.offyears.-'?or.instanca;.duré,
“ing World War I, the.

juction had*théy]operated~under‘leSSiStringentaSafety,regulations”and;]hathhajwar‘ :
‘continued, probably more oil would have been mined by using prisoners of war, con-

‘ 'cerning'WhOSe‘fatejless;considergtion’would:ha?e been taken. It appears likely that S
= during\World‘War‘II;that‘thisjmegns;ofgincreasinglproduction;h&S'been_utilizéd;: The
- tables on pages 82andLBngshowsrthe;annual'output'rrom_18751to;1944,_1nclusive.:;_*

“  L  2.5;33‘ Other Fields  ‘

Production records seized in Germany at the time of that country's military

_5foollapse in‘1945,indioategthatfsteral small 0il fields developed during the war had .
" not been detected by aerial reconnaissance. These-are at Ehra, Hohenassel, Th8ren =
~ and Wienhausen, alljin‘the,Hannover{districﬁ._'Thefproduction'racordSUOf‘thegg;‘fbr*:ﬂ
. fields are shown in thejtable;on,page'83,ﬂand,their'locations'indiddtédfin”the"mgp.w-'
-on page. 92, The Hambithren fleld, listed separately in.the production record,is an

fextens;pn‘of‘thejEuhrbe;g :ie1d'hgnd is_shovn‘on the map on page 47, - . . .

2.6 TEURINGIAN BASIN OIL FIELDS =~

S 2.6.1 General

. The Thuringian Basin, between the ‘Harz Mountains and fThﬁringeméla;m's‘sif, T
,:indicatad.in”thaglower_parttof_illuStration“onupage 36 which contalns & small section -

. across the vasin., The latter represents In a very general way the main structural = -
. and stratigraphic conditions found there. .- . . . o D s

Germans could have increased oconsiderably their minpd o11~pro;j f @?
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: 011 was aCC1dentally dlscovered in the Thuringlan Ba31n during the course of :

' f.minlng operetlons at Volkenroda, For many.years slight 01l and gas shows in potash -

“core holes had been disregarded, but on July 2, 1930 a small diameter core hole o
- blew out in the Menterods mine, from a depth of 180 feet below the 3,000 foot level
“and the oil- caught fire. After the blaze had been extinguished it was found that'

. this level of the mine was flooded with 0il, Commercial. productlon was developed

~goon thereafter, Peak produotlon was reached the follow1ng year and the field is

| ff now. depleted in. the known 011 horlzons.'

2 6 2 Geol z

o utratlgrephy - The Thuringlan Ba31n represents an embayment of the North Ger-
man Basin, brojectlng into central Germany, The rocks exposed on the surface are .
- for the most part Trlassic in age (¥euper, Muschelkalk ‘and  Bunter formations). ‘
- There is & relatively small area of Upper Fermlan along the north edge of the basin
~'and small patches of. Tertlary and leter dep051ts in varlous 1oca11t1es throuohout
the basin. . ‘ - o

g The stratigraphic charts on bage 35 show the divisions of the Triassic and
"Permlan.- In the Thuringian Basin the oil producing horizons occur in the middle .
and lower Zechstein formation of Permian age; alsc, oil and gas have been ‘encoun=-
.tered {n fissures and fractures, The chief characteristics of the zechsteln forma-
tion are summarized below, : :

‘mnhydrite end younger rock salt
Hauptanhydrit
SRy |Gray salt-clay =~
o Upper-<01der potash beds -~ -
1 . |0lder rock salt
Basal anhydrite

Permian Zechstain-“" . 2. [Stinkschiefer (H&uptdolomit)

. (660 - 4, 300 ft ) Miadle _--Volkenroda main pay .
. o | Anhydrita and rook salt

-

Limestones -
- (Lower < {Kupferschiefer .
e ‘_-Conglomerete -

L i

S The Qtlnkschlefer (01ouminous dolomltlc shale} is con51dered by moet german
--ngoloelsts to.be the source beds of the oil. However, the thickness of Permian

. Underlying the Zechstein section’ ‘described above, is not known for the' center of
the Dbasip and may. nossibly contain source materlal An 1noerest1ng feature is ai

5,?belt of maximum. anhydrlte deposition which is reported to extend southwestwerd ,
. from the Harz massive: in the northern part of the ba31n,‘w1th the Volkenrodd oil

‘“.ﬂ"}fleld lying just inside this thick flank deposit, Up:to the outbreak of ‘the war l", i
“.'no oil had been encouptered on other structures in the. ba51n although a number of -

‘wwells had been drllled on them

o*ructure - The syncllnal area. of uhe Thurlnglan Basln has- not been compresSedn' -

“into strong enticlinal structues nor has it has dn overload sufflclent to squeeze
~..salt up.into plugs and domes, The: Triassic and Fermian formations along the north—ﬁ“
. east edge of the basin dip gently towards the southwest. In the center of the SRR
" pasin there is a graben ‘zone, _contalning’ gentle antlollnes and eyncllnes, all of

- whiech strlke southeast-northwest in allgnment with the. Harz Mountalns and: the Thur-ﬂV"”t
inger vald. The Volkenroda oil fleld lies on-one of these gentle "highs” near the

'\Fcenter of the vast synclinorium There ere. other: somenhat s1m11ar anticlines or



. Middle Zechstein

VoIEcn_7Ie field

“‘elongated domes in- the basin which may prove productive. All of these structures.
- are described in detail in the discussions of the oil prospects of rmeny

2.6, 3 Volkenroda Field

The Volkenroda field in central Thuringia some 30 miles NNW of Erfurt ie 5

~ belleved to be located in a belt of maximum anhydrite deposition of the Zechstein
 (Upper Permian) ‘Muschelkalk dolomite of the Triassic is found on the surface.'
'The structure, & gentle anticline trending northwest-socutheast, is apparently

closed and: is one of two such anticlines in the vicinity. A reult zone of several

" hundred feet displecement--the Schlotheim fault--having a northwcst-eoutheast
strike lies witnin a short distance of'Volkenroda. . ‘ o

. 011 ie found in the Middle Zechstcin in fractured somewhet cavernous and
porous dolomite just below the salt formetion of the Upper Zeohetein, and. also in.

,e]}the Lower Zechstein,dclomite. ‘The saturated reservoir rocks, while only slightly
- folded, vary from 110 to 210 in thicknees. The oil and gas are. encountered meinly’

in rissuree and rractures.i

| Divie'ions: of the Zechstelin (Upper, Permein) 'a‘t Volkenroda

,V‘Upper'Zeohetein'i 'Vrf*t?’, N Potash Salt

(01 Production]___J(Stinkschiefer) Dolomite and. anhy- :
I R ~ }drite with bituminous shale - S
which 13 20 to 35 feet thick

(Oil Production) (thferechiefer) Dolomite and

d:Loﬁerizecheteinj~ o
T T 1imestone with bituminoue ehales..__p"

. Lower Permien. e (Dyassiﬁl

Thc potesh salt Zechstein formation wae mined for many yeers at Volkenroda

'Jprior to the discovery of oil and the s8light oil and gas shows in core holes in the
- mine were disregarded until 1930, when one of these blew out and eaught fire from o
a depth of 180 feet below the bottom of the 3,000-foot level in the Menteroda pert _\‘

of the mins. After the fire had been extinguished many small-dismeter holes =
(1-1/2 inches to 3-1/2 inches) were drilled from the bottom lavels of the mine sand

. yielded oil at depths between 160 and’ 260 feet from the Middle and Lower Zechstein.

Many of these holes were 45 degrees from the vertical and directed at right angles’

L to the strike of the fractures in order to cut and produce from.eeveral frectures.; |

Production coamenced in 1930 By August 1931 there were 50 flowing welle- atf

“the:end of 1931 more than 100 welle ‘had been completed and the area proved by them"fl

measures some 5,500 metere long and 1,600 metere wide, The" gee~oil ratio was.

~1:1,500, Gas pressuree varied between 1,120 p.s.i. on the anticlinal axis to 420
Pe8. i. on the flanks. There probably wes & gas cep, a8 gas was generally. sncounter=

ed first and oil at greater depth.  The o0il was drained down the lowermost tunnels,

;*collected in pits rrom'which it 'was pumped to gathering tanks at the bottom. or the ;
. main ehaft brought to the surface and loaded into railroed tank cere.,,‘p _ '

 The orude ie light O 836 Specific gravity (57 go A. P.1I. ), and has & pareffin

"content of 1.94 per cent. It containe about 25 per cent gaeoline.. Part of the g

gas was reported to have a high nitrogen content.i,.

o The ennuel yields for the field are shown in teble on pages 82 and 85 Accord—'i'

_ 1ng to the:last available information on the Volkenroda field, no oil was produced
. between November 1938 and March 1939. It is, therefore, concluded that the ‘known -
_*reservoir was deoleted at that time. R S |

" PROIUCING Ley
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Rhipe:VElley Graben

g7 REDE VALLEY GRABEN OIL FIELDS -

2.7.1° General

~ The pOsition-anduapproximate-area of the Rhine Talley Araben is shown OL the
. mep on pagefze.-_ThiS.basin c0mprises‘ab0ut 5,020 square miles (lS,OOO‘square-‘?T_ L
‘,_kilometers)‘and ‘
;‘south‘to-Mainz.andTFrankfurt It
- frontier. The Alsation oil occurrences 8% Techelbron } ch t
" and it is here that until recent years, almost the entiregFrench‘production of
~j,crude(oil was obtained, IR German-territory oll was discovered-in the state of
Baden, near the village of Forst, in 1935, and the_annual.yield-thatjyear-amount-.*

ed to 1,553;metric_tons_(10;871_barrels). ,Later,‘small production_was‘obtained-._ e

-at.Grotzingen;and Bruchsal in the same vicinity and aerial reconnaissance during

the_pastyearrevealed.the-eXistence‘of’a_new field'at weiher, a short distance

" #o the north of Forst. TNegligible quantities of 5il have also been produced o
‘ Rhine;ValIey‘Graben in

{n the north. It jg crossed bythe“ﬂerman-Ezench.._'
n are.in:French,territory

" the state of Hessen. The annua output of crude from the
1 Germany'is_srﬂzgd in the table,on:pages-Bz,and 83,

2.7.2 Geology .

. StratigraphE.- The geologic history of the Rhine Valley Graben may be briefly
“gummarilze ~as follows. . . ST B T o

SR Triassic and Jurassic formations were unconfOrmablyrdeposited'on'strongly

| folded‘Paleozoic.ﬂ At the beginning'of’the'Tertiary'thesé Mesozoic gediments btegan
- tosubsidebygrabenfaulting.'This subsidence during the Oligocene was of consid-
~ eradble magnitude,fsd”much]sothat-it pérmitted.the‘sea to advance into this area -
4in a tongue-like narrow*belt,~.Apparently the sea invaded thelareavfrdmabothﬁthe_

,_'%orgyand-south,;and there‘may‘have‘been a connection with the Paris Tertlary-
" vasin. B R R S

. More than 4,000 feet off01igocene'Bediments;were deposited-in_the_Rnineralley
'-Graben‘¢onf0rmab1y upon.athin(55;to 86 feet)'EOOBne‘section;-]The_Oligocena_,__.' -
~ faclies vary from fresh watprvto,continental'to_brackish-Water sed ents;_fDuring ey
the Miocene,;the_Paleozoic;masees;of“the Vosges end Black Forestw re~up11fted_and-,,;.'.
. the seabetween-them"was*detached; adried up, and continental'andgrresh'waterfsediefjf_~

"ments were 1aidﬁdowngf~Fau1ting continuedlthroughoutythe_Tertiary_with_theiresult" :
: that‘frthé,soo‘to,more than“B,OOO feet’of'Tertiary gsediments accumnlated ingthe i
 graben. more than 8,008 F85E TH TR o T
S .Quaternary.and1at¢fTertiarY'deposits'cOver praoticallyjthefentiresurf&oe of .
o ,theRhine_valley_Grabcn.s_The-principaloil horizons,are”found;inthe.01igocene .
o fwhich}is‘composed ofmarls,1imestones\and'shalesinterstratifiedwithnumsraus" -
" gand lenses. OilaccumnlationiS'controiled-partlybythelenticularityof'theoil o

" sands and partly;b?‘faulting;g ' 8 ¥ W in -

thickness'but'somejare:known.to_exceed1,000 feet-1n~length;”500-feet in breadth

and 30 feet in thickness. Te-Oligocene'sectiqn-at:?echelbronn 18 g1ven=in.the,-

The .bove mentioned taple showing the: 0ligocene section at ‘pechelbronn is re-

presentativein;a,general Wayaof'the-sectionfat’Badenuin-Germany;'except-that.in
the latter areg the 0ligocene 18 not‘asﬁwelldeveloped_andsomeof_the;Sandsﬁwhicng

" are.prodﬁctive_at;Pechelbronnare_miSsing. At Baden the: two principal;pil sands -
‘are of lower«and.midd13301igocene»age.respectively and are 1essjproductive than the
“?echelbronnVsands,:jThere are numarous1owerﬁoil-horizons'down,to)the‘Jurassic,-

,bOth;in_Pechelbronnnand'Baden,and*it?is interesting to nOteﬁthe”German»geologists '
consider that Oil‘hasimigrated‘upwardfalong faultplanesfrom-theiZechstein:d010~-,
- . milte (Upper,Permiap)‘Whereas French geologists advance the‘theoryythat‘the 0il ori- -
'“:‘&.ﬂginatesinthe,OIigocene andmigratesdownwardalongfaultplanesintotheolderteds. -

extends on both gides of the Rhine from the tOWI of Basel in the . .- o
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| 72 _ PRODUCING
o };Bruchsal-Forst field | .
- : Oligocene Seotion at Peohelbronn FTsnce

o Meletta shales R l 312 ft thick
(Stampianu-————— ‘Fish Scale Beds - 20 £%. thick
Foraminiferal Marls ,' 98 ft thick
S TR R L SRER TR Upper Pachelbronn Beds'-Northern facies,,
- Upper Oligocene —: R { fresh 'water conglomerates and sandstones
R LR U ' .. 918 f£t., thick. . y

Ly S N — .
S “Southern facies;: marine, 754 rt thick

Fossiliferous Zone 230 ft. thick. a

Lower Pechelbronn Bsds 328 to 426 ft thiok..ﬁ

_ | B LRed Glay Bads—— 164 to 594 e, thick.;
| -Low”er‘_Oligooenee———u—Dolomite Beds———’l’?l to 886 Tt tbiok. 5

---éUnconfonmity----

j:Jurassic and Triassic

| f. Structure.- In the Rhine Valley Graben a mentle or Qnerternery deposits covsrsl“
the thlck Tertiary series which is divided into partially eroded fault blocks o
arranged mores or less in steps trending in a northesst-southwest direction: parallel '
to the msjor faults which lle along the east and west borders of the graben. These
‘blocks are narrower eaest of the Rhine, in Germany, than west of it, 'in France. :
- There ere alsc numerous Cross. faults striking at various sngles to the major trend.
011 is trapped adjacent to faults in the gently dipping ‘beds but the extent of the
 producing horizons depends not only on these structural conditions but also is de- -
'termined by the lenticularity of the sands,es previously'indicated.. : \ :

SR Some of the mﬂjor l&UltS are recognizable on’ the surface but many are covered o
"~ by the mantle of Quaternary sediments-and, therefore, ‘the structure within the o
- graben has been mapped largely by meens of information secured during the course
'\of drilling and mining operations and through geophysical exploratlon. N

L Locations of the individual fields with respect to the fault system and the
‘general structursl oonditions are shown by the map and cross- sectlons on- nage 71

B 72;'7 .3 : Bruc‘hsel-l?orst’ | F-ield o

_h- The Bruohsal field 18 situated north and west of “the town of Karlsruhe closei-
to the main graben faulting &nd just within the area of the graben. (see page'NS)
The field lies on a block faulted monoolinal structure, the- deteils of which are

_ shown in the drawing on. page?l

R In 1921 & number or ShalIOW'WellB were drilled near the town of Bruchsal re-.
- ~sulting in small produotion from Tertiary sands. By the end of 1933, the field o
v;f.conteined 9 walls, five of which were yielding small quantities of 011 and four - A
wers Ary holes; in 1935 only two or the rive were productive, tbe oil ooming from -

© Lower Oligocene sands.o;]‘___ R | . o
' Under the stimulus of subsidies offered by the Germsn government drilling

taotivity inoreased, resulting not only in finding oil in lower and middle Oligooeneoudu“

"+ horizons In a northward extension of the Bruchsal field neer Forst, but also in |
‘-produotion from sandstones in the Jurassic and Triassic (Keuper). During 1935 two
Wells were completed yielding 100 barrels per day each from the Jurassic. Cne of

' these (R.B, No. 53), drilled to 2,860 feet, encountered this production in a fine- _'d

| ~ grained send at 2 760 feet and also penstrated two Oligocene 0il horizons--in the
~ Upper Melletta at 985 feet (500 liters of oil per day) and in the green Lymnaea . -
" marl of the basal dolomitic zone. The well.was bottomed 1n Posidonia shale 1n

'Z‘which oil shows were round.
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R 7 PRODUCING
- ~Wether fleld

' The Bruchsal-Forst field at the begimning of 1937 contained six producing =
wells, averaging 35 berrels daily per well and during_,the_--year-_comerci&l produe~ ..

' tion was obtained in shallow sands at about 600 feet in a southern extension of

" the originel Bruchsal field, as well as in the Forst area. Other discoveries werse -

' reported to have extended the area in1939. - Aerial photographs, teken 1n May 1942,
‘covered only a portion of the field and were of limited vealue, . A -

o Oﬁ,'ISéptémBer | 29, 1944 ‘the risld ,i'_las jhotdg‘r'aphed from the air and was shown to :

" eontein 35 wells., The long axis of the producing area appeared to be northeast- .
‘southwest. Of these completed wells 16 had derricks removed and pumps installed;
they were located for the most part at the goutheastern 1imits of the field end 1t
is possible were producing only from shallow Oligocene sands, The remsining 19

" wells still hed small derricks in place. Of these wells eleven were old producers; ST

" the remeining eight wells were all located along the southeast edge of the fleld
~and were completed since the air coverage of May 1942, Tt could not be determined,

due to the small scele of the photographs, if these wells were flowing or pumping.

It i3 possible that the wells with derricks in position obtalned production from

@& deep horizcn. It appeared probable that the field was producing from two hori-.
" zons (possibly Jurassic and Oligocene). In eddition to the wells described, the .

‘photographs showed two drilling wells in the southeast extension of the fleld,

®ast of Forst a small field storage tank, 35 faet in dlameter, wes observed in the

 photographs. The capacity waes approximstely 800 tons (5,600 barrels) and as there

i3 no German refinery in. the immed iate area this indicates that production is on a
very small scsle. - The development of the field at the ‘end of September 1944, as
_ob_ssrved,rrom the aerial photographs, is 1nd1cat§d by means ‘of the map on page 73 .

production figures are included with thqée o’f"o'the'r Rhine Valley fields in the

| _pé_‘ole on page 83.

| “ 2744 Veiher Field

. Aerial photographs taken during September 1944, ‘showsed the existence of a new .
© 041 fleld at Weiher, northeast of PForst as shown on the map. on page 73e \
. The Welher oil field appeared to extend ‘northeast-socuthwest and contained 77
wells, Of these 35 had the derrick removed and pump installed. ~In general these .
wells are situated along the northern 1imits of the field. The remaining 42 wells
~ still had small derricks in position. Some of thegse were being pumped, as three
- small pumphouses were obgerved in the southern part of the fisld, It could not be.
" determined, due to the small scale of the photographs, whether the remaining wells

 were flowing or pumping. . The presence of such a large number of pumping wells

suggests that all production ls by means 6f some mechanical lift. In addition to. . -

A the above mentioned wells, one drilling well was obgerved in the angle formed by

. the Weilher-Stettfeld road and the railway. The eastern and western limits of pro- -
duction seem to have been determined, as indicated by the presence of four aban-

" Qdoned sites along the edges of the fleld. Alongside ‘some of the wells there were

" ‘small ‘water separation units. 11lway
. serves the fileld and on this siding were three small field storage tanks about 20 .
" feet square, probably for gravity feed to the tenk cars, . The ‘@evelopment noted in = -

" the Weiher fleld during September 1944 is shown on the map on page 73,

" fThe Weiher field probably arforded most of the Rhine ;Vd.lley'pi'od_\ict'idh recorded
‘in ‘the table onpege 8., . . R

i)

 2.7.5 Weingerten Fleld

A'reilway siding on the Bruchsal-Heldelberg railroad K

. opts small oil field extends north and south through the village of Welngartem,

. gome 2% miles northeast of Karlsruhe. -Development began in early.1939 and. the
ﬁellc‘_ij1‘1&8-arpax_;ded"fslqwly,dur_i_ng‘.t.he‘war:.‘years.-_ SRSl S e
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| Bavarien_Baein" o

._,C From air cover of late February 1945
' | ' .| the Weingarten oil field is known to have
o HsP\WHH\([!K\UU\‘” - |.contained 65 wells, of which 63 wells
W T y | 'appeared to be: pumping. These were all -
)\l[\(*&hﬂlih (HL’IIIIJ) | equipped with 75 foot derricks or 50 foot
) oM s .| tripods. One looation in the scuthern-
LT ¢“““ﬁ*”“"”*”"-;s-' | most part. of.the field appeared to be
P SR M P gtripped and abandoned. One location was'
— R L being rigged up for drilling at the only
T Y A 7 site west of the railway line, just south- -
R A T S A A west of the station. The average well |
AL Ny Y //.ﬁf'~- i (epecing in the field 1s about 300 feet,
y and at the date of the above cover the
proved area 8till contained several un— -
| drilled locations.' : | B

. Field installetions,other then derrkms .

or tripods, appear to consist of a group of

small work shops at the southern end of

| the area and three medium size storage

.| sheds just east of the northern part of =

|- the field, No lerge capacity oil storage.
‘tanks are. detected 1n the photogrephe.; -

- By rough. anelogy with other fields_“ . 
4 in the Baden, it is assumed that produc~
tion in the Welingarten field will average

Qr” | one-half metric ton per well per day, that
NG S 774 1s, a total of 30 metric tons per day or
L %e0 4¢'6 ]477 °/ [ w11, OOO metric tons per year.: _ '
: Ae‘_'owﬁ’ﬂ /B AR ‘
0 % - Lesl o moaneur Production figures are included with :
= L e ruweng those of other Rhine Valley fields in the_%*
= - R seanvonto. |l t‘able OD. page 85- S

Cpaesif

| 2.8 BAVARIAN (MUNICH) BASIN OIL rmr,ns'v"
2;8;1_eéenerelf"

- The Bavarian Basin, sometimes called the Munioh Tertiary Baein of aouthern e
‘*Baveria ‘48 an enlargement of part of the ‘belt of Tertiery sediments which lie in
- front: of the northern edge or the Alpineiﬂbun%ain systenland which extende from

v-wmetern Switzerland through northern Switzerland southern wurttemberg, eouthern

 Bavaria, into Austria to connect with the Vienna Tertiary ‘Basin, 01l has been

- produced in the Bavarien Basin at Tegernsee, in very small amounts, Anmual produc-

~ tion rigures for. this ares are included in the ‘table on pages 82 and 83. Gas ie,
. known to ocour in small quantitiee along the. Inn River southwest 01 Paeeau. s

asz Gelgx i -

' | The drawing on page 77 showe the baeio geological faatures of the Bavarian L
" Bagin. On the northwest the basin is bounded by Jurassic and older rocks and on the

fflﬁnortheest vy granites, gneisses and schists, To the south are Triassic and Jurassic
" ‘1imestones, as well as crystalline rocks of the. Alps. The basin originated near the

':ena of the Cretaceous and developed throughout the Alpine mountain making movements,

P‘[‘Tne Flysch formation wes deposited in the basin from late Cretaceous throughout theo; K

Rocane and Oligocene and was folded ‘and faulted by the movements occurring during
,1~a deeos*tion. The culmination of the Alpine movemente was a northwerd overthrust
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-g;}fromxthe*Alpine'area*which"overrode the,southern'part-ofzphe basin. .~ The Schlier
' formation was depcsited over folded and faulted Flysch during Lower Miocene time
“and was also involved in theﬁlast‘of.the‘nwuntainfmaking movements, particularly
" along the northern edge of tne‘overthrust,where'itﬂis'extremaly_foldedland-faulted__
and in places the Flysch 1is thrust over the Schlier. Farther north in the basin =
- the Schlier is only gently folded.ﬂ;To~the'north-of‘the overthrust there appears to
be no evidence of folding parallel to the Mesozoic Alps« ’However,gtorsion”balaneei
- and magnetometer‘SvaeysAnadé“iﬁ-lQSB*showed‘that there are uplifts in this area
-fwhichvare'believed‘to‘be favorable prospects for cil. The magnetic axes are indi-
~cated in the drawing on page 77 , and while some of.these may be due to anomalies
“not caused by uplift, such axes ag those of Dannau and Alb must reflect geologic
structure in the subsurface. Near the northern edge of the basin,faults and buried
ridges are found. During the course of the torsion balance survey the following ap-
- proximate thicknesses of unconsolideted sediments of the basin were ‘indicated in
these localities, - - = B 3 ' AR ” :

o 'Approximate'Tﬁickneés gg‘Un¢onéolidated Sedimenfs; Bavarian Basin"""

Place - . oo Feet =~ Possible Error
Munieh . . S ' 8,000 - 25 per cent.
- Holzkirchen =~ = oo 13,000 RN R
- Lapdshut -~ - o .. 1,800 oo
‘Taufkirchen Normally = . 6,000 o
- Top of theﬂprospective‘struoture““ 5,200 "
Rosenhelm T - .~ 13,000 - "

. The errors will probably all be of the Same‘relative_magnitude,"A deep well
at Branau on the Inn River was still in the Oligocene at 4,230 feet, its total
© depth. AL the town.of Wels granite was topped at 3,477 feet. Logs of some of ‘the
"‘holes.drilled in the'basin are shown~graphically_on page 79 . | G T
ERERE Stratigraphy.- In Upper“CretaceQus”timejthe‘Alps were folded and a depression -
 existed to the north ofjtnese'folds“in‘whicthediments,:called_the Flysch, were de-.
posited, consisting mostly offsandstonesgysiliceouS‘limestonas,_marls‘and shales.
_ In‘Bavaria~the.tnicknessiof]the,Flysch is estimated at 1,000 meters or more, De- .
- ‘position of the Flysch series continued during Eocene and Oligocene times when fold-"" -
" ing was also taking place in the bagin and its deeper]portions_Wandered.gradually -
" ‘to the north, After maximum uplift had occurred detritial gediments were deposited
“upon the Flysch unconformablyvinglower Miocene. times and the sedimentary series. Ce
. thus formed is referred to as the Schlier or molasse., It is composed of marls and -
w_sands.with~marls‘predominating towapds3the_centergof'its basin. Slight folding con-
‘tinued‘during‘thevdeposition of the Schlier and the Flysch, wnicn‘was*already-strOng- -
1y‘folded;‘was{faulted‘and‘thrust overgthe‘Schliergalong the southern edge of the
Schlier basin. -The deepest part of the latter‘isynear_the_Flysch‘OVerthrust and
the ‘maximum thickness of Schlier deposits is belleved to ‘be between 2,000 and 3,000

. meters. The Tertiary section younger than the schlier is comparatively thin or.miss‘“ ﬁ:”

“ing'entirely-in*the"BavarianfBasin;;“There is;'deever,‘afwidespread mant1e;oft .

| Quate:naryAdepoaits,wnich-cover,bonsiderableareasthrOughout“the.pasin.tr

A'generalized"stratigraphic.396€ioﬁ7is-givehbélbw;-_ R

. Formation AR :.'Averagg Thickness

—Lower ¥iocene—— 2,000 - 3,000 meters

_f 'Schlier_(molaséé)

© . Flyseh__  foligocene
... . - [Eocene— — 1,000 meters . .
-;Unconférmitj—é- ' | :

... . . Cretaceous
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Bavarian Basin
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. . Tegernsee fleld

ST f Tha.sma1lqnaﬁtities-of oil:producedih thé:basinhavecoma_from'bads in the - .
- Flysch and this oil is believed to be ;ndigenous,tp,the,formation.- TR A

.“grz.Structure.—,The‘petrolifbrousfregion:1s;found along the Bavarian overthrust.

where Focene Flysoh{isvthrust.0ver]lower,Miocene_Schlier. Near Tegernsee there 1=

. .a seepage of light paraffinous oil from fractures, and the production from this- =

\;\area{IS-fromﬁbedS‘in'thé“Flysch_ This folded belt involving the Schlier is from y

- 10 to 20 miles wide.and'northof'it'the‘Schlierﬁisjfound_lying nearly horizomtal ..
. beneath the Quaternary.. ST R : - T R S

'5-'Theréarefbelieved'téibé:mofe;favorabié‘éﬁructufesfor_oii in the basin then S

o Tégernsee,‘particularly in southeastern Bav&riab1nrthafdeeper part of the Schlier

" basin, where there 13‘the”greatest‘thickness4of301150cene and Miocene sediments.

. Source beds for oil gs_wellﬁaS'favorablefreservoir rocks should ocour in the stratd
graphic sectlion and no doubt deep wells will eventually be drilled on folds in. =~

" this area. There is also a possibility.that high areas may be found along the

‘buried ridge ‘of basement rocks in the northern part of the basin which will afford‘L P
-~ traps for oil. The oil posgsibilities of the area may ve considerably greater than .
_ the]develqpment]to.date wbu1d 1ndicat§,[,“ ; S e e R

”._ _2}8;5  Teg§fnsée Field

Figureé co#eringithe émall producﬁionfknown-to have been obtained up]to l926 :::

 "'at Tegernsee are included on page 82; theutotal,production from this fileld is re- -
- ported to be in‘the]neighborh00d of,4,000 metric‘tons (28,000 barrels). This area

> lies in the southern part‘of‘the‘basin,_as shown on the map on'page'77,‘where‘the-- _
Flysch has been overthrust upon the molasse and Schlier. 0il shows at Tegernsee =

"Lake'have'beenfknown*sincethe~l§century,comingfrom figsures in the Flysch gand~ . -

"'-stone ingisoclinal‘anticlin651Which dip southward at high angles, Drilling in seep-

' age area commenced in 188l”and‘up‘to‘1932'about530'wells_had been drilled, the av-

erage depth being.about_3;750~feet;,*Thefproductive area in 1928 was 124 acres,

| '*;The'crudefis‘paraffinfbase;andylight, of specific gravity“from'O;VQOVto'0.835 (47;5 SRR
S - 38‘A.P,I;),.“In-1931‘the.field'yielded‘a small*quantity‘of*light_oil-fromga_GOO.g.;‘ﬁu
. foot horizon, - The oil is_believEd;tobe1ndigenqustd,thejFlyschbermation.fg. ‘

 2.8.4 Salsburg, ste.

At SalsburgfiﬁsignifiCant quéntifiés bf'Qilhave.beeh'obtainedfrom anciént:l

. cherscter of the crude and absence of gas,

‘seepages in the Flysch. Not far from the Germen border 'in Austria 0il has been

produced 1n;thejTaufkirchenéLeoprechtihg area,near*Séh&rding,iwhere‘ip,is trapped - L

- in granite wash agalnst a buried granite hill overlaid by the Schlier. -Nine wells

were drilled from 1817 to 1919 and of these geven encountered oil sands-up to 7

. meters thick. About 150 tons of heavy visoous 0il were produced by bailing from a

- ~depth of 120 meters. . The oil was under hydrostatio pressure.. Due to the viscous -
,,fditficultiestOﬁrecovery‘of’bilibyminingmethods.~'An'attemptfwasfmade;to mine the
fsands;*whiCh;had-an’oil~contant,of;about.
| ﬂbrefabdndonqé, L e

S At Wélé}*natural‘gﬁshhﬁfbéenipfoaubed'frdm'mbfé than 1504we11é11n;and around-
‘the city, the maximum depthubeing7about'550fmater32(15148 feet).3-Thejgas‘1$‘ref o

ported 6 occur in lenticuler sends and produotion was shors iived.

the water relationships,1mpd$e“graat-L:%: _f“

40 per cent by volume, but such efforts e

'J'Altnoughstne'savariaﬁ;aaginlis-beiie%eaito-nayegdaa;oii;ﬁass1biiitias;111ttls;;*-'

”‘_tisjkpownﬁregarding”phe-favorable structures-or_prospects.,Itvis-probable'that'con—_,
- siderable exploration and drilling will be required before an important ‘discovery = -
18 made, Reference has been made to these prospects in.the descr1ption.orﬂthe_oil'}

: prospects”of’Ge;many; r‘  S
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Oil Shele exploitetion

2. OIL SHALE E}CPLOITATION

R Development of production from oil shelee outcronping over a wide eree in the R
J“meaden district of southwestern Germany was contempleted. prior to the war, and be-

" gan on a small scale during the early war years. The oil-bearing shales occur in
~ the Lower Jurassic (Lias epsilcn)'Posidonia beds, and have a repolted thickness of

four meters at Aalen, 7.5 meters in Holzmeden end 13.4 meters at Boll. The oll

?dtrsnales are in gemeral "lean", and. their extensive development could only reflect
~ ‘urgent need for increased indigenous olil production or merked technoloeicel adven~.dsﬁﬁaf

-ffgces in shale oil recovery methods.-;;-je,___

o Under nressure of wartime:necessity exploitatlon of the Baden oil shele de_-_g*-'-*
,?f{p081ts appears to heve been undertaken on & larger scele ~and devnlonnent is re- | |
'~ ported to have been taken over in 1944 by the Geilenberg war emergency organization,

' with the S.S. (Schutzstaffel) evincing a strong end direct interest. These fec*ors_ ;[i ;

. are reflected in the_very rapid‘progress Wthh has been mede in constructicn work -

'“:since August 1944.

A fotal of 17 plants hee been detected by eeriel reconneiesence' ell of theee,”jiffi

' -dere situated along an outcr0p of an 0il shale bed at points where- this is known to B

" ve thickest and most easily exploited ‘0f the identified shale oil plents, five

- are apparently in operation and the remeinder in various stages of completion. “The

di 3maJ°rity of the plents appear tc employ a distllletion nrocess of a novel end eo _|'  f?j

The potential oil production from the. known 31tee is tentetively'estimeted as

 dl}°f the ‘order of 350,000 tons year of crude ‘0i11. In the absence of any information.
~concerning the nature of the crude oil obtained, it is not possible to do more than

ﬂifrh&Zard a guess that a ten. per cent yield of gesoline end thlrtw per cent cf dieeel
*gffoil might be obtalned. , e | |

The status of 1ndiv1duel.plents aSOfthed&teofletestaircover,iseummerg'

H“d ized on.pege 81
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