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Paper on oil in ¥isconsin by Ralph Arnold

Historical., Exploration for oil and gas has gone on in Wisconsin right
down to the present although not very many wells have been drilled. Important
exploration holes were put down by (1) Pornado 011 and gas Cos, nesr Brussels,
(2) unknown parties south of nmm( & hole down to granite) (3) J. J. Paust
and sons for some local people at Hollandtown, (4) a company at Cambria,
(6) some parties at Pewaukee, (6) a farmer neas Sheboygan Falls, This does not
inelude the surface qulorations:dons by the writer in Door County nor anything done
by companies which did not reach the actual drilling stage.

Geology: The review of;égolqgr does not make it eloat'thntr£ﬁe center and
basement of the state are coﬁpgéaoﬂ of old hard rocks; The only part of the state
in which the pre~Cambrian basement has not been reached is along $he Leke 1ehigan
shore south from Two Rivers, 'fhc ‘maximum ‘thickmsa of aodiments probably exceeds
5000 feet near Milwaukee but is less in all other parta of the state with the
exception of the very thiek !hoihnSIIa land:tonca and shales along lake Superior,

Structure. The writer hn; upped the structure of eastern Wisconsin in as
great detall as the data perniﬁz hrgo areas b@n not been drilled and are covered
with glacial drift, Structures vhioh are hw-n are in large part m be above
hills on the pre-Cambrian mfaeo. m account of drift cover little is known of
structure along the lake liehxqgn :hnrcz The IA;EQEt known antieline is at Two
Rivers butn'ﬁ not known to hnn a olomﬁ

Ml_ﬂﬂe sections !Mpitn ionld not miu subdividing the Niagara in such
& brief section,The !'rontoa pf the dld survefy i{ now eu*loq Black Ri¥dX River,
The Galens and Black Rirn umsnpm rouhl; to thn Trenton of adjacent states,

}1{

The term Potsdam is no long"ef\t\ used in Wisconsin and if employed at all should be

quoted. Although the watﬁrl;‘\nf the‘l St. Peter and other sendstones MLdminly fresh

1
there is somewhat u.lty water at Shpyhoygan and possibly elsewhere.

1
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Structure. It is not correct to say that there is no oil in the 5t. Peter
because of lack of structure. There is a marked anticline at Fon%?gu Lac
which has been flushed by £8 fresh watagyif it ever did contain oil, The thickness
of the Trenton stated is incorrect if whemeaming—is the thickness of the possibly
oil-bearing dolomites beneath the Richmond shale is meant. The figure should mean
the Galena-Black River group as & whole. See paper on Paleozoic rocks found in
deep wells. Shows of oilare faid found in nearly every well drilled in eastern
Wisconsin; these occur (1) in the brown bituminous layers of the Richmond, and
(2) in or near the top of the Galena where under heavy cover. Small shows have
also been found in the Devonian near Milwaukee. The exploration at Brussels is
claimed %o have shown several gallons of oil.

@es in drift. Gas has been found associated with a buried forest in the
glacial drift of northeastern Wisconsin and to some extent in southeastern Wisconsin.
Commercial development has becn plignt on account of water troubles and rapid failure
of pressure. Character of tno-gas i8 not known but may be surmised

e Lelo

Depth of wells. It has h@ag.roperted tha%qrs M. Gray, Sr., once drilled
a woll west of Milwaukee to a‘dlptg?of over 3000 feet. Uuodern wells rarely reach
1800 feet on account of high sulpﬁ;xo and chloride content of deepcr waters.

Drilling methods. Mest old wells were drilled either with pole tools or
with standard cable %ool rié. At preseat nearly all deep wells are being drilled
with portable rigs. :?

gggglggiggg. Bitumiﬁﬂas rogks are present in sufficient quanity to allow
of 0il accumulation parti&&i;rly where the lower brown shale of the Rieg@qnd is in
contact with the Galena dolaﬁito. ghe main reasonsfor lack of oigr::%“T:?qthorough
flushing by fresh waters I@%ting do?n the dip, and (b) small closure of known struc-
tures. Pools which have no{kboan g;ushed out may yet be found in the Two Rivers

anticline or in siructures wﬁose existance is concealed by drift.
3, F. T. Thwaites

J ~ Geologist in charge of well records



October 21, 1922,

Mr. A. C. Veatch,

Sinclair Exploration Company,
Sinclair 0il Building,

45 Nassau,

New York City.

Dear 8ir:
In reply to yours of the l6th:

(1) The field work was done by me with the assistance
of ¥r. R. C. Lentz and cost us about $300.00. We wish, in
case you take up the exploration after examination, to have
this refunded to us and to be carried, without assessment,
for a percentage, say 10 per cent, any additicnal field ex
penses also to be paid in case you go ahead.

(2) we know of no leases whatever in the territory
north of Sturgeon Bay which we think most favoravle. We
thought it best to take no leases atl present as this would
arousea host of undesirable speculators and fake promoters,
some of whom are already operating in the state. All leased
territory south of Sturgeon Bay exsmined by ue is worthless,
not having been located on structure.

(3) I do not know anything about the different possi
bilities of obtaining leases, but think that almost anything
you desire could be arranged. The country on the east side
of the peninsula is held by German and Norwegian farmers but
on the west side there are many small tracts owned by outa
siders who have summer cottages. MHost of the west coastthas
been definitely condemned.

The facts on whickh we recommend exploration are as
follows:

(1) The Black River {Trenton) dolomite is under sufficient
cover to retain cil lying telow the Maquoketa shale which is
over 400 feet thick.

(2) We have so far found two definite closed anticlinal
structures; they msy be due, as are others to the west, to
irregularities of the pre-Cambrian floor in which case they
probably increase in size with depth., Other structures may
exist which we were unable to demonstrate in the time available.
South of Sturgeon Bay the drift is too thick for effective
work on stmucture.



Av. CQv.. !2.

(3) Bituminous residue is known on the outcrop in
northern lichigan as described in Publication £4 of the
Michigan Survey. Mr, Robinson of the Michigan Survey
has expressed the belief that oil has migrated from that
state toward the outerop and that it may have lodged in
favorable structures in the Door Peninsula, Mr. Smith,
the State Geologist of Michigan, also seems to hold this
view.

: (4) 0il showings are reported from several deep
wells near Sturgeon Bay. In the case of the two city
wells the information seems reliable., I have seen o0il
near Kaukauna which I believe comes from the Trenton;
other supposed seepages are, however, not of natural
origin,

(5) Exploration would be cheap compared with other
fields, I inclose blueprint log of one of the two wells
at Sturgeon Bay in which some showing of oil is reported.

Should you send someone to look over the

proposition, I will be glad to either go with him in.the -

field or send Mr. Lentz, who is my partner in the enter-
prise. ' :

Very truly yours,

FIT.H



June 18, 1929
fir. Joseph 01.011;
Rockford Trust Col,
Rockford, Illinois

Dear Mr. Olson: I wish to thank you for your letter ml check of
June 15, Enclosed please find receipted statement.

With regard to Missaukee and Roscommon Counties in southern
Iﬂ.ohigm I r-gu-d this country as mmch more favorable than anything in
enineula. The only trouble is that outerops are scarce and it
i- therefore hard to work out structure. This is the only thing which

kept Michigan from becoming an oil producing state long agos

I think that Mr, Wayland Osgood of the Michigan Geological Survey,
who 4s & friend of mine, would Ye able to give you up to the mimute
information on this region. My advice would be to make & thorough study
of the locelity in search of outerops. If there are few or none I would
advise putting down several test borings to some formation which can de
recognized, like the Lower Marshall sand. Small holes can bYe drilled
cheaply through the heavy drift cover if a combination rotary and diamond
drill outfit ie uwsed. Otherwise it would be very expensive to even get
down to bed rock. If such holes disclosed an anticline then a larger
boring could be carried down to the lower formations to test them for
oil. Deep holes are very expensive and a single o which does not
condemmthe district will often use up all avalle It would not ve
necessary to take leases if it is explained that tho hole is simply to
test structures In Oklahoma I understand that they simply meke a settlement
for damage due to drilling the hole. Of course, it is absolutely necessary
to preserve absolute seccrecy even ms to the true depth of the hole.

I have taken a position with the Illinois State ﬁcologim Survey
for tho m and will start work with them on July 1.

Very truly yours,

. % T



H. S. BURPEE, PRESIDENT - W.F. WOODRUFF, CHAIRMAN OF THE BOARD JOSEPH OLSON, VICE-PRESIDENT & CASHIER
CHANDLER STARR. VICE-PRESIDENT C. F. HENRY, VICE-PRESIDENT THOMAS M. KEEGAN, VICE-PRESIDENT & TRUST OFFICER
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AFFILIATED WITH THE ROCKFORD NATIONAL BANK

COMBINED CAPITAL AND SURPLUS $1,700,000.00

Mr. F. T. Thwaltes,
R. F. D. No. 4,
Madison, Wisconsin,

Dear Mr, Thwaites:

I am enclosing herewith my check for
$203.90 in payment of your statement rendered to me.

I am returning herewith your letter
covering the amount of this bill and wish you would
receipt and return it to me at your convenience.

I am negotiating now for a lease on a
considerable tract of land in Missaukee and Roscommon
Counties in Michigan. I would appreciate it very much
if you could take it up with some one who can give you
some information on it and advise me what they think of
the o0il bossibilities in that vieinity.

Your prompt reply will be appreciated.

Very truly yours,

ident and Cashier.

JOVGC
- /



R. D. 4, Hadison, Wisconsin

June &, 1939

ir. 'Joa-aph. Ulscn,
Rockford Trust Goe,
Rockford, Illiaocis

Dear Mr. Olson: HEaclosed please find thres eop.tu» of zy report
on the 0il possibilities of the tract you have lcased ncar dsaistique, -
uiehigan. I regret thut it is ao more Evorsble but I am coavisced that
the foraer esploraiion virtually setiles the msitor.

iy cherges sre as followal

. Four (4) duge time ot $50.00 per dey  §200,00
?twtabraphl &t Geuent 1.00
Van Byke priats : .40
Typing 2450,
_‘Totﬂ = ' ' m

I will be workh:g in Iliicois tm.a sumuer 5o wey posuibly ses
you again Ii where is anytuing I have aob diacua»ed to your

suti.siahwn I wili hu plouaud “o ex.plui.. it Jurtner.
fa 5 »

Yory truly jours,

8 o ek -

o



May 27, 1929

'x,r. Joseph Oleon, .
4 ‘Roglkford Trust Co., )
- Rockford, Illinois

Dear Mr, Olson: Confirming our telephone conversation of this wmtnc
£ anisritand that 1 am So meet iuu Vednesday afternoon. On thinking the mabter
over I decided that as I have u."e_lau which lasts until 4:20 it would be best ¢o
vring my things over to Science liall and then have you pick me up theres |
My office is Room 211 which is o S it il oF S Second floors It 18

not gorrect in the directory. Science Hall is the red brick building om Park

St. opposite the Historical Library. You can go straight ahead where 13

turns west at the stop and go sign in Medison and Selence Hall will be seen on

‘ the left et the end of the block om that sides. I expect that we will be able to

get back not later than ¥onday morning so will arrange for my Friday class only.

Yery truly yours,

Fo T : P, Ts Thwaites



OIL POSSIBILITIES IN SHEBOYGAN COUNTY, WISCONSIN
F. T. Thwaites

General. The following report deals with observations
made in the field on October 12 and 13, 1923, and with study
of the area from data available in reports and in the files
of the State Geological Survey at Madison., It is divided into
two parts: (I) the possibility of the occurrence of commercial
amounts of oil and gas in Sheboygan County, and (II) remarks
on the validity of evidence derived from the so.called "instru.
ment® or "wigglestick.®

Part I
Possibilities of commercial oil and gas in
Sheboygan County

General geology. Sheboygan County is almost wholly covered
by loose material or glacial drift. The drift is thickest in
the western part of the county where it is locally more than
400 feet thick. There are only eix plagces in the county where
bed rock is known to show at the surface. Most information is,
therefore, based on records of wells. |

Geological formations. The bed rocks of Sheboygan County
coneist of a series of limestones, shales, and sandstones.
These have been explored to a maximum depth of 1782 feet. The
several different kinds of rocks are called "formations® and

have received names from places where they were first studied.



The geological formations are from iha top domn: (a) Niagara
dolomite~-limestone, white colored, maximum thickness 719 feet,
(b) Richmond or Cincinnati shale, blue colored, soft, with some
hard layers of limestone, thickness from 240 to 265 feet, (¢)
Galena.Black River or Galena~Trenton dolomite-limestone, gray

at top, blue and gray lower down, thickness from 187 1/2 to 330
feet, (d) 8t. Peter and other sandstones, soft, gray colored,
penetrated to maximum of over 500 feet, total thicimess probably
at least 1,000 feet, and io] granite and other hard rocks not
reached by wells in this county.

; Possible oil.bearing formations. The only formation in
Sheboygan County which might carry oil or gas in commercial
amounts is the Galena<.Black River limestome. The Riclmond

shale which overlies it is known to contain seme layers which
give off an oily odor when heated, but the presence of such has
not been demonstrated in this area. It unl‘ruportoi that a very
slight show of oil was obtained from the Richmond shale while
drilling the deep well at the Crystal Lake Crushed Stone Company
gravel pit. The foremsn et the pit stated that this did not
smount to anything and dtlﬁypaarod as soon as the well was pu-pon
There ie no record of any show of 0il or gas whatever in the
Galena.Black River of this county. The Niagara limestone eon-
tains no oil or gas as has been abundantly proved by the many
wells which extend inte it. The sandstones below the Galena-
Black River are wholly filled with water, fresh in the western
part of the county and somewhat salty in the eastern part where
the formations are farther from the surface. The granite is

known to contain no oil as it is an igneous rock.

-3-



areas. The Galena-Black River lime-

stone extends from Wisconsin inte Michigan, Illinois, Indiana,
and Ohio as well as other states. In northwestern Ohio, north.
eastern Indiana, and southeastern Illinois commercial produc-
tion of o0il and gas has been obtained from the limestone which
is there called the "Trenton." Nowhere else has anything more
than a slight show been obtained.

snce. 0il and natural gas are now
positively kmown to have originated from the slow decay of
orgenic matter which was buried in the rocks when they were
deposited beneath the sea. Rocks which contain organic matter

are black or brown in coler. In Ohioc and Indiana there is present

& brown and black shale between the Richmond shale and the top
of the Trenton; this is called the Utica shale. No such shale
which would be a source for oil and gas is known in Bheboygan
County. It seems decidedly questionable if there is enough
organie matter in the rocks of Sheboygan County to have made
any commercial deposits of oil and gas.

Where there is sufficient organic matter to decompose inte oil
and gas, deposites of commercial value occur only where these
substances have accumulated into pockets or "pools.™ Two con.
ditions are needed to have this happen: (a) porous layers or
ptrata,either sandstone or much fractured limestone, and (b)
impervious layers or strata so situated above the pervious reck
as to prevent the escape of the oil and gas to the surface of
the ground. Although the acoumulation of oil is called an
"0il pool®, it must be realized that there is no large opening
-3 -



but only a saturation of the cavities in the rock. (Note: Mr.
Larson uses the word "strata” as meaning "pool." It really means
layers of rock of amy kind.) The second condition is most commonly
brought about by an arch or upward bend of the formations, a
feature known to geologists as a dome of "anticline.® The lay

of the rock formations is mown as the "structure®” of an area, but
in the oil fields anticlines are often spoken of as "structures.®

nty. The several rock formations éf

Sheboygan ceunty.nleps or dip toward the east at a rate of 35 to
50 feet per mile, the higher figure representing the conditions
in the eastern part of the county. The accompanying map
represente lines of equal elevation above and below sea level
drawn on the top of the Galena.Black River limestone. Measure.
ments of the exact elevation of the top of this formation were bb.
tained at only five places in the county so that it cannot be
claimed that the map is absolutely accurate. In order to have
any accumulation of oil or gas (granting that there might be
sufficient organic matter te have made any), it would be necessary
t0 find a place where the general eastward slope of the formations
is reversed for some distance, thus making an arch or anticline.
Such ar arch would prebebly have to be at least 50 feet high
t0 retain any quantity of oil or gas. Even the present data are
pufficient to make the presence of such anticlines or "structures"
very doubtful in this county. The map shows the relation of the
area outlinea by Mr. Larson to the dip of the formations. The
fact then becomes apparent that the northwest end of his aroa‘il
300 feet higher than the southeast end! Although he does not
claim that oil or gas is present all along the belt outlined

- 4 -



etill it is hard to see why it should not have all worked uphill
to the northwest end. Furthermore, the formations are at
essentially the same elevation at Crystal Lake as at Plymouth and
there is known to be ne oil at the former place. The supposed
pools, therefore, bear an impessible relation to the facts.

Authorities consulted, In addition to the field observations
and unpublished notes of the State Survey the following were
consulted: Chamberlin, Geology of Wisconsin, 1876; Weidman and
Schultz, Water supplies of Wisconein, Wisconsin Geol. Survey
Bull, 35, 1915; Alden, Quaternary geology of southeastern Wis. :
consein, U, 8. Geological Survey, Prof. Paper 106, 1918, Bownocker,
Petroleum in Ohio and Indiang. Geological Society of America,
Bull._vol. 28, pp. 667 . 672, 1917; De Wolf, F. W. and Mylius,
L. A, A new Trenton field in Illinois: Amer, Assoc. Petroleum
Geologists, Bull. vol. 4, pp. 43 - 46, 1920; Emmons, Geology
of Petroleum, 1921; older reports referred to in these.

Conclusions, Factors favorable to accurrence of oil and gas
in Sheboygan County are: (a) the equivalent of the oil. and gas-
bearing Trenton limestone of the éast is present, (b) the cover
of shale is sufficient to have prevented escape provided that
senticlinal arches exist, (c) slight shows of oil are known to
have been found at Crystal Lake and a few points to the north
of the area. Unfavorable factors are: (a) there is not known
to be an adequate supply of organic matter in the rocks, (b)
there is no evidence of the presence of anticlines or other
favorable structure to have prevented oil and gas if present
from having escaped up the slope of the formation to its edge in
Fond du Lac County to the west, (c¢) the salt water of deep wells
has no necessary relation to the presence of oil or gas, (d)

- B



no shows of gae or oil other than noted above have been found
in the many deep wells of Wisconsin and northeastern Iilincil
which penetrate the Trenton, end (e) Mr. Larson's areas do not
fit with known geological facts and are impossible of rational
explanation. I, therefore, conclude that although the mantle
of drift might conceal favorable anticlines, there is no means
except deep drilling of finding where they might be. Judging
from adjacent areas, such features are very rare in easiern
Wisconein. Exploration for oil or gas in Sheboygan Gounty

is, therefore, like looking for the proverbial "nmedle in a
haystack® without even knowing that there is any needle!

Part 11
The divining rod or "wigglestiock®

General. The following remarks are not to be construed
as an attack on the integrity of Mr. Larson, for 1 am con-
vinced that he honestly believes in his so.called “instrument®
otherwise known as & "divining rod® or*wigglestick"®, 1 will,
however, quote a few opinions by those best qualified to know
about the matter.

History. The use of the divining rod dates from pre-
historic times as do many other superstitions. There are
references in the Bible which seem to refer to its use at that
time and mediaeval literature on it is quite abundant, At the
present time many who have not been trained to scientifie
thought still believe in its efficlBiey. It is sald that during
the World War it was employed by the German army. If true,
this is its sole recorded official recognition in modern times
and is a2 sad commentary on the intelligence of the officers
who allowed its use.

-8 -



Construction. Several types of rods have been used vary.
ing from twigs of trees to the more elaborate metal device
weighted with a bottle (probably of oil) which is used by Mr.
Larson. All these variations have in common the fact that
they are held in the hands of the observer and can be caused
te work by either conscious or unconscious muscular move.
ments. There is no possible force other than this that is
etrong enough to bring sbout the results. Mr. Larson's use
of his "instrument® in a moving car insulated from the ground
is alone sufficient proof of this statement.

Iests, Impartiel scientific teste of divining rods over
areas unknown to the operator but known to others are exe
ceedingly rare., A recent trisl in Germany in which three
"wigglestick* artists took part is described by D. C. Barton
in Bulletin of the American Association of Peiroleum
Geologists, vol. 7, pp. 427 -~ 429, 19283, He states that
there is an international union of these people called the
fInternationaler Verien der Rutenganger®. The tests showed
no agreement among the three operators and the author ob-
gerves that " if there were something to the wigglestick, its
failure at times to register the presence of a substance
might be explained, but that its brilliant registering ef
substances not present, could not be.®

Spinions of others. An editorial in a recent number of
the Engineering and Mining Journal.Press (vol. 1186, p. 573,
1923) states in reference to =1l manner of instruments,
scientific and otherwise, which have from time to time been
put forward in an effort to find buried deposits of minerals

-7 =



or oil that: "No positive system or machine which will say
| 'here is a deposit of gold, or there an oil field,' has been
devised. Some instruments have been advertised which claim
to do this, but they have proved worthless under trial.*
0. E. Meinzer, government guthority on underground waters,
states ("The divining rod®, U. 8. Geological Survey Water
Supply Paper 416, 1917 ):"It is by no means true that all
persons using a forked twig or some other device ... are
intentional deceivers. BSome of them are doubtless men of ;
good character and benevolent intentions.® He, nevertheless,
advised against depending upon the claims of any operator of
8 device whose action either cannot be explained by science
or is supposed to be a secret.

General conclusion. BEvidence derived from a divining

rod is worth absolutely nothing. Boltof in its efficacy
i®s a survival of the mediaeval belief in the supernatural.






SincLaIR ExpLoraTION COMPANY
SINCLAIR OIL BUILDING

45 NASsAU, NEw YORK

January 25, 1923.

Mr. F. T. Thwaites,
University of Wisconsin,
-Madison, Wisconsin.
Dear lr. Thwaites:

I have now had an opportunity of discussing with
Mr., Hook his trip to Door Peninsula. Of course, the conditions
were not such as to enable him to reach complete conclusions on
all points, but we are of the opinion that the propositicn is not
one for the Sincleir Company to follow up.

It seems to me, on the whole, more of a propositicn
for local effort than for a large company.

I am returning herewith the following material with
which you kindly supplied Mr. Hook:

1l - The report of yourself and lr. Lentz on your
examinations, together with accompanying map.

2 - The tracing which Mr. Hook made of your plane-
table sheet of the western structure.

We will treat the whole matter as confidential, and

you are free to make such other arrangements as you desire.

ol P .

46T PG Vice President.

Yours very truly,

0



Decs 2, 1922,
Mr. A. C. Veatch, ‘
C/o Hotel Statler, St. Louis.

Dear 8ir: In reply to yours of Nove 29 we will
be glad to talk over matters with you on Dec. 9. We are
getting our material into shape for you to look over.
Possibly you will be able to decide from that if there is
any merit in the propositioms It is now too late to go
into the field. Since we would not be able to recognize
you it will be best to come up teo Science Hall. I might
add that we do not want the object of your wvisit torbecame
knowm,

Very truly yours,



SincLar ExpLoraTiON CoMPANY
SINCLAIR OIL BUILDING

45 NAssAU, NEw YORK

November 29, 1922.

¥r. F. T. Thwaites,
University of Wisconsin,
Madison, Wisconsin.
Dear Mr. Thwaites:

Referring to your letter of November 18th:

I am going to St Louls for the meeting of the
American Petroleum Institute, and, if it is convenient for
you, will come to Madison on Saturday, the 9th, arriving there
on the one o'clock Chicago and Northwestern train. I fear it
is too late to get in the necessary field work this year, but
this will depend upon the weather man.

Please advise me "¢/o Hotel Statler, St Louis"
whether the afternoon of the 9th will be agreeable to you

for a conference on this matter.

Yours very truly,

i = r

ACV PG



Secience Hall,
Hov. 18, 1%22.
Hr, A.C.Vegtch,
* Sinelair Exploragion Company,
Sinclair 0il Bldg.,
45 ¥agseu, Hew York City.

Dear Sir: In reply to yours of Hov. 9 regarding devel-
opment in Door County, Visconsin we azree to your terms except
that we wish your cooperaiion in securing leacses so that
there might be no misunderstanding over the areas desired.
We have not as yet found favorable structure over as much
area as 50,000 acres but there is fully that much adjacent
to known structures which might prove of some wvalue. '
If you decide to make an examination in the field it would
have to be made within a very few weeks or else postponed
until spring on account of the heavy snowfall in that area.

Very truly yours,



SincLaIR ExproraTIiION COMPANY
SINCLAIR OIL BUILDING

45 NAssAU, NEw YORK

November 9, 1822.

Mr. F. T. Thwaites,
Science Hall,
University of Wisconsin,
Madison, Wisconsin.

Dear Sir:

Referring to your letter of October 2lst regarding
the project for development on the Door Peninsula:

You have an idea, for which, if the work 1s under-
teken, you deserve compensation. This is fundamental and
there is no difference on this point, but we find the parti-
cipation suggested in your lstter for you and your associate,
too high.

We have had a number of deals in which large blocks
of land have been brought to us,on which the person offering
the land not only had done suff iecient geologic work to locate
promising structures, but had oll leases covering the promising
areas, and the usual compensation 1in these deals to the person
proposing the business has been from one-tenth to one-eighth
of the net profits.

For example, Mr. E. E. Ellls, Chief of the Land De-
partment and head of the geologlc work of the Tennessee Coal
and Iron Company, brought to us & project involving over 50,000
acres in Alsbema, on which he and his associates had made geologic
exeminations that had convinced him the area was valuable for

oil, and, following which, he had secured leases in proper form
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on a one-tenth royalty, without bonuses, utilizing agents and
attorneys specially trained in tﬁis business. This land was

in a compact block and the whole project was ready to proceed
with without special demands on the time of our own organization.
We concluded an agreement with Mr. Ellis under which his com-
pensation was fixed at 12%4% of the net profits, and he turned
over all of his leases and rights, as well as the large amount

of geological data he had on this area.

In your case you have only the idea, and the step
between that and the point where drilling could be commenced
is a long one.

We suggest the following method of.meeting the
present situation:

Subject to our preliminary examination of the
project being satisfactory, we will agree to:

1 - Pay you 2% of the net profits of the develop-
ment of the land secured under this project.

2 - Refund to you the $300 you and your associate
have spent on this work.

3 - Pay the reasonable expenses of ycu and your
associate, with a reasonable 1limit to be agreed upon, in secur-
ing the necessary leases, without bonuses, and, in addition,
pay you a fee of 10 cents an acre for all leases secured along
the lines we lay down.

We feel it would be necessary to have at least
50,000 acres under lease to justify a wi}dcat effort in this
region, and the fee menticned in No. 3 would be payable on a

less quantity cnly if we decide to go ahead on a smaller acreage.
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If this general basis for an agreement is satisfactory
to you, please advise me, and, subject to the approval of our
Board, we will arrange for the preliminary investligations and

go into the details of the matter with you.

Yours very truly,

- pop Vet

ACV PG



SincLAIR ExprorAaTION COMPANY
SINCLAIR OIL BUILDING

45 NAssAU, NEw YORK

October 16, 1922.

Mr. F. T. Thwaites,

Science Hall, University of Wisconsin,
Madison, Wisconsin:

Dear Sir:

Dr. Leith has very kindly advised me that your
personal investigations in Eastern Wisconsin have led you
to the conclusion that the region is worthy of a test for
petroleum.

Please advise me;

1 - The remuneration you have in mind for yourself,
in case we should decide to investigate the matter with a view
to drilling & test well, or wells, 1n the event the conditions
should, in the opinion of our staff, warrant such a test.

2 - Whether ti® region you have in mind has been leassed
for oll development, and, if these leases are in force to-day, on
what terms they are held, and by whom.

. 3 - Whether, in your opinion, it would be possible to
secure the adhesion of the old land owners to a "pooling" of
their oil rights for a large aggregate area, in order that de-
velopment could be carried on without the limitations which are
imposed by a lot of separate leases.

If there are many owners in the region you have in
mind, as I imagine is the case, it would not be feasible to agree
to drill (or, in lieu of drilling, to pay a heavy rental) on each

of the tracts. The whole area should be held by a covenant to



driil a test well at a point in the general region which the
advisors of the lessees think the most advantageous for the
production of oil. After this initial test, the development
requirements would apply to the land as a whole, and not to the
individual tracts.

Under such a plan the royalty would be divided among
all of the land owners concerned, in the proportion that the
acreage owned by each landlord bears to the total acreage. This
plan is capable of being carried out by a number of individual
agreements, but it would, perhaps, be simpler for the landlords
to form a sort of "Co-operative Land Owners Association", which would
own all the oll rights, and, in turn, lease the whole block to a
company for the purpcse of testing the ground. The latter plan
would also have the advantage of giving the landlords a compact
executive committee for dealing with the company and seeing that
it carried out the development requirements of the agreement
entered into.

Yours very truly, /

/

[y otk

ACV PG
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OIL POSSIBILITIES EAST OF MAWISTIQUE, MICHIGAN

Ares exsmined. The srea desoribed in the following
report lies along the Soo Line Reilway east from Menistique,
¥ichigen to Seul Choix Point on Lake Michigan. A large part
of this district belonge to Messers. Fredrickeson and Calvert
of Rockford, Illinois who had leased the oll rights to Er. Joseph
Oleon of the same city. Their tract is on the lake shore and
varies in width from less than half & mile at the west to over
two miles at the east.

Previous investigstions. The area has been examined
by several geclogiste of the Michigan Geological Survey, most
of whose reporte have not been published, and by E. E. White of
Graham, Tezas, whose report was loaned to the writer. Some ine
formation was obtained from the geological map of Michigan pub-
l1ished by the Mlochigan Geological Survey in 1916.

General geology. The tract under lease is almost
wholly covered with sand dunes. Rock outerops are confined to
a few low ledges along the shores of Lake Michigan and some of
the inland lakes. On account of high water in all the lakes at
the time of visit (May 30 to June 1) it wae imposeible to see more
than a fraction of the known outorops. A small trect between
Gulliver and MoDonald lakes is underlain by rock at slight depth.
The bed rock is the Kiasgaran Series of dolomites or magnesian
limestones. These rocks have been divided into a number of minor



divisions by the Miochigan Geological Survey, but the detailed
descriptions of these have never been published. The meximum
thickness of the Niagarsn rocke is thought to be about 379 feet
in this vieinity. Underlying the Mlagaran is about 630 feet of
shales and shaly dolomites o which the lu.c.hi.m geologiste apply
& nusber of names but which are more essily desoribed under the
term, Richmond Oroup. Beneath the shales is nearly 200 feet of
dolomite, called the Trenton Group. Below the Trenton, sandetone
and some shale extend to the greatest depth (1710 feet from sur-
face) which the drill has reached. If the full thickanees of these
rocks had been penetrated, hard rocke such es granite, guartzite,
or slate would have been found becsuse these rocksouterop farther
west and their surface is known to slope or dip down to the east.
Stractural geology. The sedimentary rock formations of
the northern Peninsula of lichigan dip to the east of south in the
vicinity of Manistique. If they could be followed beneath lake
¥ichigen, it would be seen thet this dip carries them far below
the surface of the Southern Peninsula, for very deep wells on the
opposite side of the lake strike them at a depth of several
thousand feet. The covering rock formations of the Southern
Peninsula are not present in the Northern Peninsule having either
(e never been deposited or (b) been destroyed by sges of ex-
posure to wind and weather (erosion). It ie positively known
that the oll-bearing formations of the Muskegon and ot er Southern
Peninsule fields are not present on the north shore. They reach
the surfece beneath Lake Michigen. Two distinet features, however,
suggested the possible cecurrence of oll near Manistique: (&) the
oil rootm'er gum in some of the rocks, partiocularly the Trenton
dolomite, and (b) the low anticline or up-fold which the Michigsn



geologiste found on Seul Choix Point. The position of the
boundary lines between formations shown on the 1916 map
suggests that this fold passes through the tract belonging

to Messers. Calvert and Fredrickson. These lines show that
the boundary between the "Engadine formation® and the underly-
ing "Menistique formetion® (divisions of the Niagaran Series
used st that time) curves across Seul Choix Point and to the
north makes a re-entrant angle near ¥hitedale. This mapping
indicates an anticline or up-fold whose axie is inclined or
“pitches" down to the southeast, thus forméng the point, with
north of it & syncline or down-fold whose axis pitches in the
same way. These strustural features were epparently worked out
by observing the dip of the layers and must of necessity have
been shown oaly in & rather generslized mennser on the map of
the state.

Method of survey. The short time avallable for the survey
caused the writer to concentrate on the problem of the existence
of a closed up~-fold or dome on or near to the property in question.
The most acourate way of finding such a feature,or "structure® as
it is known to oil men, is to find the elevation et‘- urhma
definite key bed or layer in the surface formations and then map
its position by means of lines of equal eleveation (contours) deawn
on its surface. The resulting “structure map® ie what the '
topography of the land would \nhtt it were -t.;ippu of the forma=
tions overlying thie layer. In order to be certein of everywhere
recognizing the same layer it is necessary to examine a considerable



thickness of the rocks at a number of places. In a region of
such low hills as the country examined it is diffiocult to get
many deep exposures. There is, however, a decided tendency for
the surface of the ground to be parallel to & given layer in

the rocke. Hot all slopes are what geologist call "dip slopes®,
for it ie easily secen that otners cut across the l_n;au temin;

a flight of steps in which the treads have largely besn obliterated
by soil which was deposited when the glecier melted. By coubining
the evidence of dip slopes with examinution of the avallable sec~
tions the writer concludes that he followed the base of what the
Miohigan Survey now calls the Manistique formation over most of
the area examined. The coatact of the Menistique (as now defined
and not as shown on the 1916 map) and the underlying Burnt Bluff
formation is shown in the accompenying photographs, figures, 1,

2, and 5. The writer ocannot be certain after such brief exsmina-
tion that this is the exact contact which the Michigan geclogistes
had in mind and which is noted in their log of the exploration
hole, but nevertheless he is convinced that the elevations he
measured are all of essentially the same layer. The elevations
were determined with an anerold bdarometer whose readings were
corrected by the method devised by Lahee. The writer has had
several yesars experience with this method and in this cese found
that hie corrected readings cheoked very well with railroad ole-
vations which were not kanown at the time of survey. It is unlike-
ly that any of the results are in error by more than 10 feet and
for the purpose it did not seem justifiable to use more expensive
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e ﬁgure Lo ffybad followed to make structure map. Exposure in NW. Sec.
26, T. 42, R. f‘}g,t. Layers above the white bed a_.i'ga filled with chert and
silicified fossils and those below the head of the hammer have enither.
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Figure 2.- Key bed followed to make structure msp. Quarry near center
Sec. 33, T. 42, R. 14 W. Contact is between upper gray fossiliferous

layers and lower white dolomite. This line is taxen to be the seme as

that shown in Figure 1.

{ =
e




T

Figure 3.- Quarry of White Marble Lime Co. in Sec. 26, T. 42, R. 15 W.

Some fossiliferous dolomite at the far side is taken to be the bottom of ‘the
fossiliferous layers used as a key bed. On this assumption there is a
reversal of the marked séutheastarly dip shown &b the left in this picture

between this quarry and the hills in the background near tis old quarry.




methods. The writer did not messure the degree of dip of the
layers but noted only the direction of this dip. The dips had
previously been measured by White and most of the dips observed

in the area he did not visit proved to be so low that exast
readings were impossible. Buch low dips ere decldedly unreliasble
since in a deep exposure like the cuarry st Msnistique it is ®en
that the layers are not of exsctly the same thiilmus at all

pointe and that dips measured on one layer do not apply to other
layers. wmmmiwmmxmnmm
of the dolomite which carries abundant silicified corals and ie
.murhin by non-fossidiferous dolomite the acscompanying map

(P1. I) wes peepared. This map shows that the snticline of Seul
Choix Point pitohes to the southemst although the strata are level
at the lighthouse. It is not aclosed dome and therefore could not
contain any oil. The same conclusion was reached by %. L. Robinseon
of the Michigen Geologicsl Survey who stated this in a letter to
the writer dated August 8, 1922. The present writer concluded

that the Seul Choix anticline ls not as proncunced on ite north
side as the 1916 map would indicate. The layers are level at
#hitedale and no different than the gently dipping beds on the
southwest shom of MeDonald Lake. The writer found no evidence that
the anticline extende as for west es Gulliver lLake. If the contact
followed in exposures is not the sawe se the base of the cherty
dolomite in test Hole NHo. 2, then the pitch of the fold may be

more or less then that dhown, but the gemeral form of the structure
uangt be much different. The writer has been very conservative in

al s
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drawing conclusions from dips aslone, for it has been hies ex-

perience thet these change in short dietencee end are therefore

pisleading. West of Gulliver Leke and north of the Soe Line

there is no evidence of anything but a very gentle southesster-

ly dip except in the vieinity of Marblehead quarries. Dutch

John and Stony Polnts (fig. 4) both show southeasterly dips st

very low anglee. The old Marblehead guarry indicates the top of

a very low dome. The beds ia the new quarry, as shown in figure

5 (p. 7), are strongly inelined to the southeast. If the layer

at the top of the southeast side of the new quarry is sctually the

seme a8 that in the old gquarry, e rise of about 40 feet to the

southeast 18 demonetrated. So little wae seen of this laysr, how-

ever, thet this etetement can be considered only as s tentative cone

clusion which might be revised upon more detailed study. The writer

concludes that the evidence svailable does not prove thet any closed

dome or anticline exisis in thne region studied. If there is any

real dome at the old Marblenead quarry, it is very small and slmost

wholly open to tne northesst. There is nothing in the way of ex-

cessive fracturing of the rocks Lo suggest that any domes are con-

cdaled beneath the sand dunes. The writer feels that his exploration

was adequate for the area under lesse and that it demonstrates that

no large dome can exist in the Niesgaran Series within thet tract.
Subsurface geology. The subsurface geology is fairly well

known from the log of Test Hole No. 2 of the Schooleraft Development

Syndicate drilled in 1922. This hole is located at the saw mill in

E¥. pert of N¥. 1/4 of SE. 1/ of sec. 21, T. 41, R. 15 ¥. at ele-

- 10 -
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Figure 4.- Stony Point in Sec. 8, T. 41, R. 14 W. These rocks contain

5 i ; : :
silicified fossils. They overlie the thinuer layers at the key bed by an
undetermined distance. The southeasterly dip is very faint and does not

suggest that any dome exists in this vieinity.'

oy




vation ebout 625. Doth location and elevation are erroneocus

in log furnished by the Michigan Ueological Survey. The log mey

be sbbreviated as followss Thickness Depth
Fest Feat
Hisgaren Series
Henistique formetion - doleomite, gray, cherty 130 150
Burnt Bluff formation - dolomite, chert only
near top 155 308
Hayville formstion - dolomite, light gray 70 575
Richmond Group - shale, blue, brown, and red;
some dolomite layers 630 1005
Trenton formation - dolomite, brown and grey 1974 1202}
Lower Magnesisn formation - dolomite, groy 90 12924
Jordsn formetion - sandstone 2 1325
Trempealeasu formation - dolomite, red, and |
shale, green 47% 13724
Mazomanie formation - sandstons, dolomitic 127% . 1500
Dresbach formation - sandetone, some shale 210 1710

mi nomenclature of the formations in the lower part of the hole
has been changed to esgree withthat worked out by the writer in
¥isconein and Illinois. The log demonstrates that the Treaton
formation, which is oil bearing in Ohloe, Indiana, and Illinois,

is present in this sarea. A single log tedls nothing of its struc
ture which may not be emactly parsllel to that of the surface
strata on account of horizontal changes in thicknees. The Trenton
is believed to remch the surface only a little over 20 miles north
of the area examined. Attention should be called to the smsll
thickness of the Tremton and to the absence of the St. Peter sand~
stone beneath, the latter o fact not recognized by the Michigen
gecloglate.



011 occurrence. aress where the Trenton carriee oil
heve been mentioned above. In addition several small and apparent-
ly non-commercial wells were once drilled to the Trenton on Mani-
toulin Island, Ontaric. The Trenton of the area investigated is
capable of holding oil if such ie present. 0Ll is derived from
orgenic matter buried in the reservoir rock or in adjacent formae
tions, mainly black or brown sheles. The log of Hole No. 2 shoms 13
feot of brown and presumably olly shale immedistely above the Trene
ton. A source of oll is therefore probably known. 041 residue i
known on the outerop of the Trentonm im many places in northern
Michigen. Thess fucts make the occcmrrence of oil in the district
under lease & possidility.

Previcus explorstion. Exploration by some local parties
under the name of the Schooleraf't Development Syndicate was begun
in 1921 appareatly upon data obtained from the Miohigan Geologieal
Survey. After work had been started, E. E. Fhite, a geologist of
Graham, Texas, appamrs to have bm employed. lis investigetions
seem to have been detailed but to have been confined to the district
east of McDonald lake. The writer has made much use of his report.
Two holes were drilled as shown on the map, but no record is
available of the first or southern one. The foreman at the saw mill
now located at the seocond test informed the writer that fresh water
“shot over the top of the derrick.' . I. Robinson of the Michigan
50010;1051 Survey also informsd m; writer that nothing dbut fresh
water was found. The log of the test hole says nothing about oil
residue or bitumen in the samples of cuttings. This log states
that fresh water wes found at 1225 to 1230 feet in the Lower

-1,‘



Hagnesian and at 1370 feet at the base of the Trempesaleau formation.
It may be presumed that all the lower sandetones also contein fresh
water. It is not spparent that water was found in the true Trenton.
& factor vital to the

cocurrence of oil in cemmercial smounte ie moving underground water.
This fact was entirely ignored in former studies of the dietrict but
has become known as a result both of (a) studies in the Rocky Mountain
oil fields and (b) experimente in the!laboratory. The rocks in which
oll ie found were almost without exeception deposited under the sea

a8 1s shown by the remains of sea animels like corals shich they cone
tain. ¥hen first upreised from the ses, these rocks contained salt
wsater. Rain fell upon the upraised edges of the different formations
and gredually washed out the Salt water or forced it toward some
lower outlet. Around Ohicago fresh waters have reached a depth of
over 1500 feet below sea lesel. In Test Hole Ho. 2 they were found
1085 feet below sea level. This process has gone farthest in the
more porous layers and it is in such that oil tends to concentrate
from the adjacent dark colored rocke. At great depths and fer from
the outcrop where fresh waters can enter oil is found floating on top
of salt water. This is the condition in almost all productive oil
fieldes. HNearly all such commercial fields lie far from outerops of
the reservoir rocks. The only exceptions occur where (a) the motion
of underground waters is toward the outerop, (b) & very pronounced
dome ie present in which moving waters can pass below the oil and
leave a portion of the original content undisturbed, and (¢) a

porous oil reservolr 1s not connected with the outerop so that

-1&.



waters cannot flush it. The area investigeted is relatively near
the outerop of the Trenton and the test holes definitely prove that
fresh waters have penetrated the more porous layers beneath the
entire area under lease. No large dome is known or is probable
mmoheud.m»smﬂmhtuu;dmuummuun
where eny local porous areas unconnected with the general water
eireulation exist. The writer concludes that the finding of
commercial oll in the area investigated in highly unlikely although
he cannot be positive that it is imposeible.

Summery. The following table sumzarizes the factors
which control possible oll accumulation in the area:

041 reservoir Trenton dolomite~liuzestons - favorable

Source rock « Base of Rizhmond shales - favorable

Qovering rock -~ Richmond shales = favorable
Structure = No domes known or likely - unfavorable
Hater circu~« = Fresh water under high - Very un-
lation pressure favorable
Recommendations.~ It would be possible to check up

on structure determinations from surface evidence by drilling
small test holes about 400 feet deep to the top of the Richmond
Group which sppears to be marked by a red shale. Such holes
should be spaced at lesst & half mile apart in . northe-south
seriee which should be located one to two miles apart in an
enst-west direction. If even one such series of holes failed
to demonstrete a ddp toward the north, this project should be
abandoned. In view of the expremely unfavorable results of

w15 -



the former exploration, the writer strongly recommends the
sbandonment of the lease. If it should, nevertheless, be
decided to drill a well through the Trenton, it should be located
somewhere on the south shore of @ulliver Lake s0 that land owners
might take it for a fresh water artesian well if, as seems
probable, it gives the same results as the two former tests.

Respectfully submitted,

Oonsulting geologist
June 1929
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