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June 6, 1963

o

Mr. A.D. Perry

Project Managexr

/Department of Northern Affairs and National Resources
Fortress of Louisburg, Restoration Section

Louisburg, Nova Scotia, Canada \

Dear Mr, Perry:

Since I am pust now back from Italy,I came across your letter
of April 11, regarding instrument survey at the Fortress of Louisburg.
This interests me very much and I feel sure our ASCA group would like
to have a crack at it. ?

At the moment, Dr. Ralph is in Italy and Carsony is in Michi-
gan on sim#élar surveys. Both will be occupied for most of the sumuner,
but, all of us will be here in the fall. I wonder if there ara possibility
of working tiis out in the fall, before it gets too cold, All of the instru-
ments should be available before the first of September and all the staff
should be here by that time,

Please let me know if this is 2 possibility,

Mose sincerely,

Froelich Rainey
Director
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April 18, 1963

Mr. A.D. Perry

- Projedt Manager

Department of Northern Affairs and National Resources
Fortress of Lohisburg, Restoration Section

Louisburg, Nova Scotie, Canada

Dear Mr. Perry:

It is true that we are interested in the development of underground
prospecting, but at the moment Dr. Rainey and Miss Ralph are abroad,
Mr, Carson might be available after the first part of July, but, we do not
have a magnetometer here and Mr. Carson does not feel that it would be
possible to locate the graves accurately, with any equipment that he now has
on hand,

I do not know whon the magnetometer will be returned. Presumably
not until quite late in the summer. It would not be possible for us to dend
Mr, Carson in any case, since there is nothing in our budget to cover such
an expense.

I am sorry to be so discouraging, but I am afraid that we cannot help
you during the time that you would like to have this work done.

Sincerely yours,

~ Alfred Kidder II 4
Associate Director
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NATIONAL PARKS BRANCH FORTRESS OF LOUISBOURG
RESTORATION SECTION

LOUISBURG, NOVA SCOTIA

Professor Froelich Rainey, April 11, 1963
Directer

Museum Laboratories

University Museum

University of Pennsylvania

Philadelphia, Pa.

Dear Doctor Rainey:

We understand from Mr. Edward McM, Larrabee, Senior
Historical Archaeologist on this project, that you are interes-
ted in sending an operator and a resistivity meter, of the sort
used experimentally at Harpers Ferry by Mr. Hamilton Carson, to
the Fortress of Louisbourg for tests which might yield data use-
ful to us and provide further lnowledge about the resistivity
meter and possibly the seismic surveyor.- Mr, Larrabee discussed
the possibility with Dr. Elizabeth Ralph about six weeks ago.

At the moment we do not have an area adequately prepared
for the resistivity meter, and so will discuss this with you at a
1ater date. In the meantime another matter of some urgency has
prompted this letter.

We are going to undertake the excavation of the Chapel,
one of many rooms in the Chiteau St-Louis (1720-1760), We know
of at least one burial here, that of the Duc D'Anville, and sus-
pect that there may be others. We are anxious to know the location
of the areas of disturbance likely to denote graves, to minimize
the chance of injuring the burials. Tt is proposed to expose
in situ any burials we unavoldably find while excavating for struc-
Tural information, to record them, and then to cover and mark the
graves., The entire Chiteau will be reconstructed within a few
years, and the graves are an integral part of the Chapel.-
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Professor Rainey -2 ~ April 11, 1963

Mr, Larrabee and lr, lain Walker, the Junior Historical
Archaeologist, who has seen work in Britain with such devices,
tell me that a proton magnetometer survey would be the most likely
way to discover density differences indicative of graves. They
also propose a magnetometer survey of the Terreplein of the King's
Bastion, an area adjoining the ChAteau.

A physical description of the Chapel follows. It's inside
measurements are about 4O ft. by 60 ft., with no known internal
foundation partitions, so that the earth should be open for this
entire area. The stone walls are about 2 ft. thick, and project
from1l ft. to 2 ft. above the present ground level, We expect,
judging from other rooms excavated, that these walls will extend
from 5 ft. to 8 ft. below the surface. Bedrock may be from L ft.
to 10 ft. deep. The wall trenches may have been dug to bedrock,
or may only extend into hard sub-soil. The natural g0il is a heavy
clay, with some gravel and boulders on bedrock, At this season (and,
indeed, most seasons) the soil is saturated., We do not expect a sur-
face layer of rubble.

The entire Chapel is enclosed by a shed, and heated, so
that a survey could be carried out regardless of weather conditions.
The area has been gridded, which would facilitate mzgnetometer sur-
vey. We expect soil conditions to be favourable to the machine, but
kmow that you are interested in testing devices under different

conditions. There are no electric lines nearby.

We are also anxious to publicize our work here, and would
try to gain local and international press coverage to the experiment
and to any participation on the part of the University Museum
Laboratories,

If you have a magnetoreter and operator available for a

short time, and can cover the expense of sending both here, we will
house and feed the operator, make full office, drafting, photographie,
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Professor Rainey -3 - April 11, 1963

and other facilities available, and cover incidental expenses,
We would like to start in the Chapel by June, when the full ex-
cavation season begins. However, we could probably work else-
where for a while if you thought you had no one available until
later in the summer.

Perhaps you know where we might obtain an operator, if
you do not have one. Neither of our archaeologists has operated
a proton magnetometer., !Mr. Larrabee has operated your resistivity
meter and seismic surveyor, but stresses the fact that interpreting
the results requires much more experience than merely operating the
devices in the field. It would be preferable if a skilled operator
conducts the tests and works up the data here, For this reason we
doubt the utility of merely borrowing, say, the resistivity meter.
Perhaps Dr. Ralph's Ultra-Sonic device might be tested here orofit-
ably.

In short, we have need of a survey now. The area to be
tested is fully prepared, well bounded, and is not large. A sur-
vey could probably be run in one day. The results are usually
best worked out with the site handy for further reference. This
could also be done in relatively short time, making it a very quick
project. If more time is available, I have already mentioned the
tests we would like to do in the King's Bastion,

_ We realize that a request such as this finds plans and
schedules already made far in advance. However, we need the survey,
and will greatly appreciate any help or information you are able to
give us.

Yours very truly,

A, D, Perry
Project Manager
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HWr, F. J. Thorpe,
Research Director.

Edward McM. Larrabee,
Senior Historical Archaeologist November 1, 1563

Preliminary report on surveys conducted by
Professor Elizabeth Ralph in August - September, 1962.

Following negotiati-ns conducted first with Dr. Froelich Rakney,
Director, and then with Professor Elizabeth Ralph, Associate Director, of
the Applied Science Center for Archaeology, the University Museum, Univ-
ergity of Pennsylvania, Philadelphia L, Pennsylvania, it was arranged
that Professor Ralph should come to Louisboury to examine the Chapel (and
other areas iLf possible) by means of a number of specialized instruments.
Professor Halph arrived on the afternoon of Tuesday, August 27th. She
worked every day from Wednesday, the 28th through September 2nd, Monday .
(Labor Day) On Tuesday, the 3rd. she ran a few lines in the morning,
finished preparing her prelim nary graphs and charts for presentation,
and made a television appearance at suppertime. She started driving
back on Ler return trip on the morning of Wednesday, September Lth.

#iss Ralph was assisted in Ler work by Mr. Larrabee, lir.
Walker, Mr. Harrison, Mr. Dunton, and Miss Linnamae. Some of the instru-
ments required only the operator and one assistant, some, like the resist-
ivity meter, worked fastest with three people. During her stay, Professor
Ralph was housed in the guest house, and fed breakfast and supper at the
cookhiouse. These were the only costs of her stay and her work to the
ijectc

The instrumenis she brought were a proton magnetometer, a "Geohm"
resistivity meter, a seismic surveyor and a metal detector. lhe Eroton
magnetometer is Wemost versatile ol Lhese .nstruments. 1t measures
mimite dillerence in the earth's magnetic field. These are measured along
a grid, and a contour chart is drawn of these differences, indicating
disturbed areas of eath. The Ceohm resistivity meter measures the resist-
ance betuween two points, and to a depth which is roughly equal to the
distance apart of two points. Thus, if intervals are taken at a wide
spacing, you read the resistance of a lower depth shan if the rods are
placed with a close spacing.




F oJ o« Thorpe -2 - November 1, 1963

The seismic surveyor works by dropning a weight, with an electric
connection attached. An instant signal is given to tie geophone though
the electric connection, and the impulse which travels through the ground
is heard later by the geophone. The instrument measures the difference
between ire electrical and the sound signals, which allows cne to plot
the depth at which the major changes of density occur. It is chiefly
useful for finding thick layers of material differenct from the normal
strata., For instance, it is cspable of finding sand or gravel strata in
the clay and particularly good for finding the depth of bedrock., It is
not gengitive to minor changes. The fourth instrument was a metal
detector. This is of very liitle use since it responds only to iren, with
an aural signal so that different intensities must be Juedged subjeectively.
It is only sensitive to iron buried at a shallow depth. The proton magnet—
ometer was used in all areas where work was carried out, and the resistivity
in two of them. The other devices were only briefly tested.

In the Chapel, the proton magnetomeber was used to produce a
chart of magnetic and anti-magnetic areas. 1Ihe most obvious dipburbances
were associated with the concrete vault built in the 1930's to surround
the burial of the Duc d' Anville. The concrete itself was highly magnetic,
and trere were strong anti-magnetic reactions on each side, as a result
of the mass of cement, and of wiatever iron is invelved in it. The concrete
vault lies behind the headstone (toward the south-east). It is aligned
with the length of the Chapel. There were four a_reas, each about three
feet wide and from seven to ten feet long, which looked very much as if
they were graves. Two other areas are about fwo feet wide and four or five
féeet long., There are five or six other magnetic spots, but they are not
elongated. The four long disturbances and the two siorter ones areall
aligned acroses the Chapel, and all lie within the center third of the
length of the Chapel. OUne of them is near the center of the floor but the
Others are all toward the sides. Thetr location suggests Lhat the alcoves
made by the butiresses on Lhe walls may have served as burial alcoves or
crypts. It should be mentioned that in several cases the long disturb-
ances line up meross the chart with several of the small disturbances.

The entire phenomena may be explained, when the area is excavated, by a
series of stone supports for roof columns., However, the size and range
of at lsast some of the disturbances are highly suggestive of grawes.

Resistivity readings were taken in the Chapel with the space
between t wo rods from which readings were taken attwo and a half
feet, then again at five feet, and t'e results of both of t ese were
plotted along with a final grid plotting the €ifference between them.




In all of these the deep disturiance made during the 1930's by the
exhumation of the Duc d'Anville and tie construction of the concrete
box were evident. The wide spacing and the differences between ihe
spacing gave measures too gross te be significant. At two and a half
foot intervals, the readings showed a number of features in the smme
area as the graves, and aligned with the graves, but spaced Wetween
them. This may represent a reaction to the disturbed areas, and
possibly show magnetically as the valleys between ihe area of high
electrical resistance. The alignment of these features across the
Chapel also may be explained by major structural support. Again, these
features are concentrated within the central third of the length of

the Chapel, and streteh from side to side, with most features Lelng
nemr the sides. There are some resistances near the doorway of the
Chapel and some near the south corner. As these may both be entrances,
thés may indicate some structure associated with doorways.

The_seismic survey of the Chapel was Laken along two long-
itudinal lines. Readings indicated that deptns of bedrock near the
main entrance te the Chapel (north-west end, which opens to the
passageway between the nhalves of the Chateau) ranged from L.l to ¢.l
feet. A reading near the south goruner of tie Chapel, midway between
the Due D'Anville's tomb and the south-west wall, suggested a bedrock
reading ef four and a half feet., There was anotier change in speed of
sound transsission at nine feet, which may represant the water table.

A series of proton magnetomeber lines will run across the
northern end of the terrepiein%“-The magnetic areas toward the right
face suggested a change in the original contour which the French had
filled. The most noticeable features were two, or perhaps three,
aligned and highly magnetic areas. These were long and narrow, and
suggested either an iron pipe, in disconnected secticns, or two or
perhaps tiree carnmon, It would be hard to explain such maseces of

iron in other ways. These lay about fifteen feet north of the capital of the line

terraplein, and between thirty and forty feet south-west of the
Chateau.,




¥r. ¥y J. Thorpe -l - November 1, 1903

Readings taken over the left re-entrant FPlace d'Armes, with
both the proton magnetometer and Lhe resistivity meter coniirmed the
existence of a long disturbance, which 1is ﬁBaEIy the tunnel indicated
in this area by historical documents. This seems to run under the right
flank of this Place d'Armes. The entry seems o be in the counterscarp
approximately eighty feel o the West of the Right re-entrant angle of
this Place d'Armes. Hers . L

T . Another survey line was run
along the perimeter of the Queen's Bastion which located Uhe tunnel of the
postern there. Since this Tinnel was already generally known, this line
was run to test the Proton Magnetometer over an expected feature., A more
complete report will be made following the excavation of each of tl.ese
features.

€ 0oward NS Faralog.

Edward McH, Larrabee,
Senior Historical Archaeologist

E ook oL o/ ym




i
z :
m ) AP
| ¢ L]
X! i R
B LIS ) Wl AP L 1 B
AWELZ EDEREEINN
o | M af e
n
N
© I { B
i e REBLE
-~ | =tod ™M 37 9 CH
\b -2
L _W\
-
.m .
_ ‘=
po.. 4 s
N A ‘ LIS LN
~ ~ 1 7 )
R ) \ Y
m.v > , il d g (a4
v 1 ' \ ‘. [\ b : B 4 o » - »
\ \ (W Ly o] o A 3 %Y [ o 73 | od ko & ST~
| Ollj- \ s T ™ T L h T v oo \ /.\.' Ly N 5 . R & IR .H”r U = HW- I(.\_.- - s
—t Aol al A ~ ~ i P G S ™ P v
f = iy \ A.z Lo L ¢ i v .,_... hd Ilﬁ m‘ \1\# T 0 ~ - i
. 9.;-71--7!..?.2&?7. ~ W 583 =
m A. 1l 7 [ poi # T ] 1
W S - : _1
Ve L _ ; :
Fi L]
” ﬂw o
el e
—YJ o
N
]
= | \ \ PRR = . = ,cl.‘ A R e RN
o } ) _rf— (s _.\. s W /\J/s WCH T~ Lr.,F\/. e 7 & mw, = 0 p ,r\ AL e _ﬁ =
s Y SIVRAT leloley Lege O CF =T AL lddddms _\9761.34_\[
- 8 A 1.4 TE=PRENTY ,\_U../.., - #.l ™
== Y1V 1 o x 9 -
ﬁv./ .-rl.w . ) e S=ticerk ’ 7 ¢
RS b :
| S = N
.E
-
e NS g QI oo B iy e oy Aul.h_. P G i < D T ST i##!qﬁr




b s = — A I
,_.\r ¥l =
|
™ S
i T |
\ an/f \ N \ { — \ -p/ujl
W.- ik ™ i ﬁr _.e._... __P »C 4? \ Sl ’_ ‘\.n v A“_, N ¢ ﬂ) S, Ho.\.J\ L
1 1 ' Y ITRE i L STTNER 7N NN VT ~ N
e e \lz x MD a\rrzc? -nwm. ___n/(,\ o B 7 7_—.47 |._7 n.l -“a ra-../ .A. ke ..“-.«v ﬂ_ _M?. i 3 = =
2 il - & S ) s G
1 00 030 0o 31 O B N~ . EERNENNENEEABERNEPENERKENMNPRENCTEE
o LA IARIE S ¥ i) H._)/. AN RV ,Q,.cl.,b._&/ 77 //Lﬂ
" 1 i —.\J
-\.u 2 S i - — i
v =]
4 | ' ..I;L
P _.“ = 7.9 0l —
| | Il T o ...\.anl. I _”.flﬁ.._ i _“_n_ i ‘.‘ L ol ~n |
AKX o ‘ [ , 3 R A A ; i) e 3 S S T A =
N al § b dpu.?.. ! __<.:J 272?22 . ﬂ —.\.41_... PAFENEY 33\\”:
A.ﬁ _.,&ﬂ). Q%Z?ﬂzm. ZQ.MZ_/_ZH/ZT@ _\2_13.%322733pr
CERNOREEREE I IELL i &
. L5 I, U i O o e 7 I
bl
(@ ! flae
— —
1 _c; _57 ! ;
SRR TRSRANI R .,7_.. w«.b%hz.&z \m;
. v A A R R A IS IR N i i S e S I B R B )
¢ v . ol t Al —— — - I
L] D NEEHERES MNREEIED RGN SROE LSRR
A L aLerol ST 00 O /7 NESEEEEE s =N o= _
A=~ ~=" T + N iy
. | \ )
4 |
. W 00 o




3 N~
2 pO
.L, v
et = A : \
\ v
: Aol ot A e I maimw o\
Y] L I PSS Mool e AN 12 ?J,vam% I
- o T = : 4T A T ] e =
¢ o ﬁb.....rr. .........r..h_ _-Dm./.u..ocl... { /ri/ M I oy & ] N (.
VSN (B ERIRRE ESIRS W R 9N o g SN (S A of T ed N
ﬂﬂdf_ﬁzu;ﬁ..l_ d =
] { |
= =
. - m P
<0 P 0 K 0 8 0 rHH
A== 7 S 5= b= N TR ol P S w b s e e m L .




212463

Wi

4

QAre A

DS U

2 ST

GOE

505

—
(9

Vv

\

v

216
25—
2
12-dAsT
22051
SisT]

- ¢
« B8
”—2_.
Hg.
) )
UV

<219
/2

<
A Lk

|

1 34 120-19

r 213
gl st
25
375"
bt

7 |
25T

v S“
3o, KL
k¥,
1o} s
G ST
4.
A8 7 X Ly

(O =A%

SR

I (4] 2

Q2
T."',!cl’
(8
R
yamL
‘-S(n‘%r—‘
Nk
=08
J;"?|

i 2st

;?(-




.|_|- FrETT FEFE RFEFRRFFRRRFRRET l_.‘lﬂlﬁlafl_ T
_

Y

=
I I | Ve :
] I v v < ¢Jn..3 _b.Hﬁ
|7 | “ . : { N N N ™ ] A A {
7 AT e eI et e L UMl L 1l e d |
) e B [ ) IR . <L el gl 1WA\ T v 0d Ifod ™M Y m,,vuw?,awmaﬂ.ﬂ? g
{ A =3 J 7 v AR ~ \ AV/,) = ™~ i 575 = =
! —+cnlan S | B Y AR o\ o i i 2
e\
)




|a/29/4 3

1
, 0 LD
?1—.3 L% LW ™
) e, Y i 0 e <o
a8
.I.r_v
5
4
-5 = \
l.... t - .c %._ _.b. .q; : g
\ | e i
b e ) Al oy ol . ol e T
v AR e AR S e JRE e 0 . Y DT P S B S E R v B
L g o R B - & 2
Z ARKNEELRINNEEEGE J AR dod =3 o TP L !
a) —~| o = /,(../._..,%\,r.mllm. ™ 7\_w < I
9 i S P8 s FA B Bl '
p ]
£~ i lom
-+ L
Q 4
S
i
4o
4 d
=
=1
§= T
a—t k)
vy
—+ 3 KD
i S
b
2 4 ™ 3
L\_\f .f.r”ﬁ . - .—.h _m-
b (2 ~J ()]
=2 \ SN TR Caruk L l
7 s “oEe e TH 5 = TO =
-4 : %%SW w...mnu. AU [ 3 = b s 0 e S N
=p . ] o . 7 [ [k L LS - - v il i
& FTO RS AA R i V. O IV O I B e~ 4 S| o\ o A
mwm BRSES . L
U

.




B

-
_—

8T i\

Pe2se
]

i T, %
l6-5
lar!ST
EERE
(.0
I‘-/-fl?‘."

=

e Y D))
i

Y

o
g—‘

29

-5

1547 S
X'

A
ff
b
|
-AST

1 <ile
[

30147
20T
g.2 57
b

ﬂ\'

g
-9~

A3-15”
“o-
22 2AT

1],
264 |ST

@_ C'FP e

=
o - il

(5
2w

5.%
. ’) <_J'—'

19 |2l
:<? X S-

Clle 2 b
46 -

a»)

()"]
2'2_1-'1’
\- 125
LU' J=
134,
%
Hip.

£16 18"
-

e §

SbH

29P.
7

|
—<C?}.
Vil B

{ﬂ
e
(IR ST

4.
L3k 24—

121612l 4"

ap—

e

4

o

|

e




‘f T — \ —:JM\J [} A »
_II[ \ v 6.-’ \ v 3 m Y 64:* X v X -
2 A I B B 1 Y D PR A
i [ (S I S [P NAVARY R
O..?.:IODO..I.T...IS( M «f EM u..h.%z....U...%.. &
d ~
A
R iN
L
)
_ 1
J.V ,\Jc_ f ~ /4 L v - T L—! 3
,_ IR <A PN (LA [ TV PRI
| A . | = = T ™~ i ;-. V' ﬁr— T L' e Y2
[T T %9 o~ i\ ¢ b I P ] L U ol ] S s I, 2 { SV R . B4R
, SN | T S RS B T s e e g Sy
| . o o S|
N =
0y
.Y
g M
ﬁ.lﬁ
= ~ =) [
S W L
] 3 2
N. \ « &
S L >
W i \ |
u e .\._ f.\. )ﬂ) /?N“, ’Wn o - "
JM i a...)_..( ) o~ B K _L.,S vV ey ¢l . g HS ,rar_,..,ﬁ, %W
! MI ol wa 5 —LJ 7._ 7,._ A kS w\_ 19 g?./, ~ Ng ~] _.,.m. i ~{
4 M ‘ 1 MR L RN NN EE = Jn./ <1, - <ol TN [odod 2=
Prr—t——<—tr— =
MJ. -~ 3= I = |
\ ¥
IrL - =15
) -




I [
e £ I
H i 2 1 i
| Y, S S MR [P Y S g el e =~ it ¥ QL \ b : IE ! el Lo [
T | A~ | » v ~ ~ - e 4
e v TN NS S S . SO A = B S C N i, TS ¥ I 6 5 f.._w|m WiKs _.M!mvsf . i, c.NIJL%:?
i L el e B £ I L B B = N B o R R
. " (2 > Ll
A ol D WY et 5 " 1 el Y ik o L] |0 |
5% 08 0 i B 3 Ll WL %)
= L i
;—Me? itn n | N -, | ,_.\J
L — T ) 3 Xl P Y e T
if 4l | L 9 3 |-F =N o9 " S W -
A 0
il ™
>
<
. A ) \ , \
; 9 g WA \ \n| v v A fc.. +
e N - e Nl v gl a1, 30 Sl An Lol Jo IS v S, (RN PN
SEREENERENEFRN NN NN ERE PR RE MR RN RREENE
—~ 0&\.8!7&.’. t — Dﬂb.ilatl! Cfbﬁl . l.-;-l-f....va.v-ca.ﬂ/_. T~ ST =
ol - 4 iy B s 1 > - |V
,_ ‘\ _.. M !
Ll < 4 [
G
o g
B T =
ol . _’f\a ! ‘C M 1 v \ :.. G "
v v i o \
=) . L C fn\l ol o ~ -m..f o \du 1 ___J-‘ 1 { 4 —[u W__l ...L) b2 1 q._.l 1 L
Q.llul'lf.q!’slso.%-“.—..r\u n.\w....l o T ...__‘_2.\;.() [ N A .L_?u ..\,_I._..U__.\_ ~
‘T_ B A ~N 49 [ AR T T o Jot
9 4 %
Y
— B S e 2 T & 3




A

' 3/ A
/;/2,,

/ﬂf/‘//':—
71 7/
4 o
£3°37:%
9 V.

-7

7 A7 2t

/

LEZ]
PRZ
AN
A\ 3L
Vir 4
27174
217 /4
2\ B¢

2./ | A
|/ r “/?__
/5154
AN

A d
2|/ 174
232 y2
Ay |72
/& f
/5 5/

22

23 Yz
R 234
,j_d_ ?"

'./‘L( e

Ael-did 4+ B4

AL

¥

/6%

e

—— |

1_

=

A

¥ |/t
q |4
“
7 B4
o |#
/
P
, & | /+ (A

7 Vo

e

I /5
75

a
7t 3

/3 {1:.
(B Y2
5

Y/

%

Ve Aver
/-

[ 4
> .
7

/& 317
(5 Y

72V d

15774
/]

(¥
%
‘;uo |
42,
2/

-

L9 34

/2| .
12|/
/19

-

)78

b

i

%

-



o s ]_l"'l]II B S S I.ﬁl! - e e e R== e o T ==13 ||‘“h.r e T
HEng il i g | 3 O 0 e i 0 L
o} e \ el RN - -
| ,._.‘. 1 .W =) o i _.J k. o) - sl el
N M
—— a 3/ WOt — Ny
:./ TS SO, i
B SR I S N Y ! ad| | JRANN | g N B} 2ol
BRSNS ENBSANG EER TN RRBRY 18 =
L b L.%- y o 0 Ny Nl 9 S NP by Em B ;
7- a0 N LR NN | SN S NN N | N B
! H = \ 0
~ oL MV/IN <D T~ ol
1 \ ; \ i .m N ,Mbi NS b
‘ 5 SEEEER VS’ AR
NG N N N g ,
Pl =1 BiE
\, ,(...//B Q,w
- Wu/ o 4
7 . .uml .....!\”
- 4.4 Ul l;@/ m, d. |
| 3 x . |
|1 \ NN N A < ...yWrL N A T
) NS NEEE NN NEELEENRNNT SR ENSEVEN S SSNN SN
el e Ny u ~ M ™~ Ml oSNNS G B N Al d; ~ Ll
NS ORENTT Y RN 3L N S AN BN A A N Y
\
N
-~
T ﬂ ,_
X <




+ N
I's AI/ r/W/
S
.rwulil =
= ~N
AN
¢ ~ | J N
~ (/q.,, 5 - ..../ - Q M
~ My Mg | 3™ N\ Ny VD ST
, o U £ %l N o g \ 3 Y |
. S RN NN | L L [ s lof F5 % 1 1T
N - 1 i ) C e T
. &N\ B ~ R = s, N y
7...- ‘u. al NY il i Al )1/
N R L(T:. /n L . ¥ e I #
v B ¥
MM gl 2 0 3 i ¥ !
0y I , : SN
X - - //
~N - J JA.
~ N\
AR
@
\ s _|D
— 9 =i
—~—%
D
~3
N %
—y
[
g
‘ Sl
— —
_ - : —] o2 " = I/U..!
[ 1 NT N 4 K RENEERUERY INRWRANE il
i T o : K ~ N ~ s —Sy
N R b SINSEES D~ to| 00 NN NG =7 | SN
T e o —— i = — ~L — T / N S T - —— e
;s iy — = ! = LAY T b lf!
b o ( Iy
x| %
i
% -]
. L_ : r o ¥ Lo
/r.r w L . r_ —
i)
__ - -
| b b ] bocle e bl _ ! _ ol 1y T o Y R bt i Bhos oy 2 b e 'y



LTy 1 o e e e S B e R S ey S e = g =y v
8§ : = _
L e ||
- 2 S0 T Y I R .. / L] L N s dintl
:!u'. —_— _ el ' , 3 N "
i o / 4 I /rU//M. uC. “ {
. il L) o N || g/
A RN ESRL ST 3 R~ Rl
E ) L =] 1 e =
Oof ri,...Mu,/iW!i " A s 3 w
. ~ N
.8
% | - \f
~
ST T ,
-wz ﬁﬂ_ _. /U. D N i?.u
al 1R il - AR al
M | I 3 i - YN XD = N ”
1 ] ‘
] 5 N R AN SR
] N M| M i, W o4 N R ) 3 3
~\ D Zw W < fa [~ X
w5 i [ _ e hW_ N
™~
q -
Mo,




ALL
&

“
~Y
/
2
2
7
[
#
>
4
/

Y

e
"
—
el
fa
2
&
]
-
9
=
[
“
-
[
=2
’

s

Jg".

/ "/ 4‘//"1‘
XA

7

17

cir 7l

Aelee

)14/
[
2
=4

L

i 5
p - i ]
S L | ) AN y
TR e : '
i W /.w— A 1 o 3
N N \ Wl (D < i ~
3 [ - Valll b I, | B | ~AD )
>< oot— v : B
N -.:.W/ rl 1/ ~ 3 ,.....h .. h...r - 4 ,. “._,_
™\ X8 \[I”? T B ,
)5 Y ,M, N 3l - ¥ 1
>, 1) o i % o S
2 - . " AV \ o~
SEN el J] &
(% o ¥ B 7
—

A W

ﬁwzii!4#1£!%!4!!!! e L




[ L ( i e | W Ll e L 3 5 1
dd { ! |
i 5 \
T B oo S A R s O ) ¥ el 01 1OR 1w R AR =y ' |19 I | | A +
= S (S S
(I OO e - Sy b N e p—~ e u/‘ e e |;_.1JI S TS T S e Gl I\T.
: f 1 )]
| S I T e e S )
L - s o e el . D e
no b ..FL\-
i L) i il } £ = WO N .
D <D .,
LA o A A0 L i[“ = Uy \
| WA A ¥a) fi s S L
e i o L O A LW i L= e
5 s \
S S A L & A4 \ h WA m
Wy =3 - . 3
TIT RIS
T 7//7 D
_._7._) o fier] S
{ A\ \
._J.\J / W
I
&l
AVA ol o
£ ; _.“ it g | /,.u// “~
N N inl Y -8 , AN T N
! 4 MA /2 a 0y n/»l 0 “Mlv \ » -l .w. _
N Fi /1 v/..L.f l.._/ _-Il/ ~ =~ H N P~ lil- b | X *
N I TS 5 | : <y
i ~ ST v j - =% kil Al;
{ =D N \ i J k) 3| /,q
L 9 ~ N ] N
. ] Rl X
o) d M \
3 S




X
¢ x|
e v o e
’ ‘ —— [ [ p.q.,.é
N * ¥ -
h, T\ e, ) ~ - i \
: = [ L) =
o e -8B e & ~ 1 D ~
“ o - k
5) 4! /..M“! N i ”“-\v.- i _u” .%..Jr\,rr
\ N k N -
f./ 4 ../»“I /0 Lo N ’nf Y / s
SALNENE - el L TR Y y Ea ,
NI R 3 2 9 f G ¥ < s
— S ) J
=R e - + =4 ™~ o X ““
< 4
= ” M o Alﬁ g () N ;U ) B 7.! W;rl. s ﬂzih M M« o rw“...ml
.
~ ,_wd.q.m. b, ) ) lg )| < A oy N N ey 2 AN
s 3 N ¥ H S
) » y
3 N 5 g
S _ . oK : =
AL Ittt e p XN R RN by e e b [0 B Pelgl g ey el el X o
= el | 9~ % . y P e E — N c /
B S B Y e R e e R U Y R e B o e BT DN Y .
P s Y S R L PSP SRS .
= . . | ¥ v ) ~ 7
. A Y R R N A DY W ) 3 R Y S P ES e S i
i NSNS GGG AN R AN AR Y A N R ANE R RAN LA S R A
NE R i =
i ‘
'l Vi > x
1 W =
T G 5 5 &t
g i b St
: . \n | TG S SV S Y M»w S| Fle = N
}.W . L , Oty O NS o Y Y Y [ND e e
- o —g d =¥ ¥
SR I [ IS P o P > 2 AREE
s o = - = V3 I
N ;Mv 14 W\ .”w_...h.?d = % - muf 0 2 V) = =i Ty X Dt
™~ AR [ TILIHRIKRIIBIETS 0 -l b )
| N 1] f 5 N mv.... 4
TR W e
4. N Y :al- P.n N e
- \ — =
gl 1N A =
S I 14 :
9 b & :
N \
£ .'\‘L‘. &J > (4 &) 7“.. u & ..,.T- o wa < N 4 ﬂu b —.Iﬁ & ‘Z|Q J L " =
! /:r. = ~ A.m.... T~ als e 3 VIO W[ e | » A. # [=F\
| - - N N LS i
Y 4 M-lf 4 =p= 3 > N sd L = el sk hY L b
| EN ST TE RIS [l o O S h st
. I =| +~| + K i = , o [0 g ST b i
et — —+—— Lll.llllﬂl.l.Lli‘ il.IlLl_ |||||||||| 1 L I O T TS [ I N . (L
= i e B Ve deide e B Mcilendi b o laelhe i it ballis hal CF S0k 4 _




v
MY j
¥ B
™ | _w
R
NI
_ W
N
‘ q,, ™
™
—_ -~
5 " >
/.-ht /lm\ W MH KH e ,.(l.- S N a/h.. — \
.. S | H - o ) <
< oL BEELEE HEEE R e R .
L = b S f.-.l = . N s et . | ot O‘l QT p -
m CH b | =
% 4 o | P | Fl | Tl Nl &1 & ST | 9 = 3
- b 3 s L —& p = s 1 I € L
nY 4+ i 4+ = 7 -
\, N v | W o S - I 2 1
- — b Bl . mx.\r.
S - | M N\ ! = [~ A\ b e e
. < - L o i s { \
RV 5] § [+ P T |Y [ |
< o L S A
TRE = = y
o I N N . i # iy - A 9 |
v o Al = A A 0 B 0 S
- ) ~ = -~ ol P e -
,ll .”- r &
|# . ‘e... S
S| [
-y .!) L
K e | ﬁ >
ln-..l’- g T et N 5 N 4 : N\ - N 5
% ,/.A B, " - ” g A ] i | MR N '
B |W H WAH b | <3F D . b o &1 Iy D ™M I i *
| — P~ 1~ - ; - :
W T b it /f AJV N g L\ f. o l.r \
<SS . T
S 3 0] O W] bl Pl ]l LI  RINIL]I R
. & . BE- o 3 h K b ab L =
R MEARABARIBAF AR *TETZITITE
N I
l
N T i ...Lwli £ 2




o
=

4

Sz

/

S £
/- 1¢ aly %) 3!¢.7.¢12L{ | S od 3 Q> wy ey g N
g3 RECERENRRRREARRNRERESGE EL SRR R RN RS
k2 AL DA S R B A A Ko LA A B B A R A M AN A e A P P iy I AV
N
N
.MJ o y ¢
e gy oy
b = 14
= s
0 .
.w‘__.lfM H.U.L phﬂn/ fo) %ﬂf’%q PJ /.'uzen/ ﬁ..rO/Oﬂ fn_—_s ol
M HWREARMYRAREEERREE O R ERRREE RN
b I A T S =g NNOISS OS] s ST \¥s ey \.ﬂbs -
a <N Lo
~ %, 1 )
8
. Y
y
o o
™ i
s i WJL
P [HIE
STk 5
o i
a5 N
Al o1 Q]S Dy ©f Myl \ g B~ 0o o N i bl o ealonlen NDNPNE v
HWRNNRNESERRRREENRE M Jof N~ § S S S N NS e
o N INN NN TR DS EA A RA N FA RS RS A A OIS .55%#3

o

AC

£
-

47




3
WY D
¢ B NRELEES
N \
s N WESRNNNEC YL
B \ ) , A
W al W/ P K ?.M . Qe 3
' $ A M T 7W\ Nl 2 o % L Gr// 58 s D b
ik NRNUENMIZED o s R AR B i , ] ; 4
N NSNS . K B <
%, 5 2
) a ™ Al.
N\
e
< ASP: 3t Y
5 N WSk DI o Na
DY N ~ - WEGEY -
- /.,_/ S~ [0 M ﬁ_./J, Mﬁﬂ/ /_.rf -
el ?.f ; I
— St s AN AL S .
L SRS Aol a0 q ; 4
] i i /o?___ R w.f ™ | il ‘
o | IR ot 05 T O A ™ A e
R o OM/ //p X < ~ .ﬂ
3 S A ,.
- of WY | ,
<l
~ s
] | i
.
¥
<1
T 3
i) LS, IS Sl ISR
. il N W [y
S il S N Tt - ~
’M /b > I—M/r.r /ﬁ.— ?d/ ._.UJ = ﬂ/ ........Abf// q 5 d{ I~ E =
Q = AP = D L D o~ 8 S | s -
3y ~ M o o | 1 _
[ i 3 5
YHES . . N
,\1_1 Ll 3 q)
K X y
b
_ \.w 1 Oy
TR N ST N P S S A R S S O O (N OE S S llLL:__\.! B VW i ey O ] T O AR gl Y S LU A 10 [
el ] faf, ol el o Y o T B : T T R T R TR |




O O 8 0 T o

L v el et

T
A

7 074y

p o 7/

)

49

SI‘/‘:
ol

-t

VPN allla

ra

gf
(_I




Ramakassleanan

@
L

TR

T

-
T

SE A ENRE TR R

iaisezaaases

EEHasann sl Rasetap

Jr REEENS

"OD Y3Iss3 ¥ 13J4N3IN
WD IHLOLOIL X0l




T T T T T - - —p e R
i t } * 1 i Ca B ) HHHTH T i
! H } ; H ! T i R 5
1 - I ks “ i guaugns H
I ; f i H %
- I T 2ae s, $ 3
1 o FEEE
T T ! Gl ] H
: H : 7 & T ]
: :
+ + H H
- T ; _ 1
T 1 - 1 15 1 e,
- T HH T e
Baw H - ]
s ﬂ“ SRERE e, :
: 5 S sdi i :
T T - % "
L] {
T — - 1 1
bad I f T T B !
! ] T T
it _ : - }
' i !
T 1 H
I - t 1 T
= I I T . I
T T T T | ; HEEEE L -
- - L 1 T T 15 T T
b i T I HH - = BT t e :
+ i T H - ! t 1 tH
E = o as it - i g
T mEm I e : .T } ¥ ; I 1
T = + i T I 1
T T T T 1 T H ) T 1
! T ui ! T + 1 . H
an T T T ;
FEsae: FH H i : , ” :
I T 1 & g " ;
=5 1 ; ! = 1 = - T T =
F et T 1 ¥ I T - - T = e 1
Y T i t } T t T T T : ; +
H - u, T T 1 T i f jmmEasmyenay
T I a 1 t ; REes : !
q: + 1 T B b - + T - = T
mm = il ua 1
+ T 1 t i t + T 1 +
I B 1 7 me 1 + T
T ima 1 T as 1
T 1 1 T T T
“ " T 1 1 “
1 T i HH s T
t + 11 T
i 1 D 3
o 2 - T 1
] + ; 1
§ H = :
I 1 T T
I L T T 1
Eai i T EmEnwsr R, g
T . T T i s T
5 T -t Tt
EaEaEE I a5 e EAERRANTE 2 Y
e ih 1 mas!
- s e T a
t
T
|- T
- T
"
i
t 1
EEEEEEE: -
" i :
EREBERYRI ; t
I i H 8
1 1T
¥ 1
r L T + t
: T I 1
T
} : i :
T it ja i
4 T m
=
T ]
T
I
I
I I ber
ua) I T
i 1 1 T
T
T
1 + I
T
ganain ¥
1 T
1 ]
-
3
T gas
T aami !
T
et
HT
I i £ I
HT H
4
a
jorm
I t
I T
T 1 muELAad
3] = :
i H e
“ aslaiaeszes sty

Y'S NN IOYW

¥Ll-6SE

‘0D H3ISS3 W IIAANIN
‘WD IHLOLOL X Ol

<=M

!

o

METER!



T
T -
I
IF
i -
1 i
H : a
< b T ‘
' f b S i
0 1
I 1 ,
, | : 1 |
- T dmEmsEaa: .
1 1
= o }
! b d
Nt R
_ L ymEE T " :
P ; = | 7
T ? :
T : I H :
4 1 It B H ;
e o 1 - 1 1 =
i . i 3
T T T T 1 i
: R A 2t
1 4 I ] T —_—
T 1 I
- 1
EE S I T
T
oo t
e laaan anansn, 1 1
HEER 1 ,, =
AL i
SHHH :
T L TH S S i
I e R
T T T
. T -
: ] ' H
ym T
1 1 T
t - 1 T
' b 1 %8 1
TN +
t
T -
[ +
sEEE H : D
1 "r T T T
I = 1
1 Iz
- T T T
T = - 1 1 s
T T
+ o T T
HH I W I
+TH T 1 i
T ||
m 8 ma H
T wm
T T F
T | ! o !
T
I T
T .
T [
HEaE
T B
T e s
1 T
e
T T
v BEEE=Er Fou L n
T T > -
H 40
+ T e
+ A 1 1) Tt
I 8 m T
o= T T
] 1 H
3 1
= T4
I
T _— I
T
1 1

‘...f,..,. Oy b 3
ﬁ.— 3 : ik E

.q.m,sz_mnqs.Oumummw#:_mumjuz wlrv"___
T L-6SE WD 3HLOLOL XOL i



b : 111 11T
T T 8 EE RS BB HHH 15 T mss=a==y
t T 1 T T
H 1
T BEEE T 4t -
gase, s ERERE S o
i : : i |
r t : ] =
T " : f et
T 1 1 i H -
s I 1 “ .
I I t T ~
, .
T 1 |
"
i _ } [ : gn
. S ]
H T
1 -
T aB
T 1
T
1
T
T HT
I {n i
e 1
B
T
m3EEyERE I
I .
T - >
H 1 T I 1
HHE + -
H ] T
iBas
f

¥SNNI3QYM COD HASSI B 1344NAN W%I
Y 1-6G€E WD 3IHLOLOL XO01



EEESmEuE
t
I
H
T
;
H
1
'
I
T
T n t T
T T EEEERE]
i L = 5 t EwEn
e } , i
= 58
=t 1
- W
1
S
1z
T t
T
| - 1
1 [ .m M
a2, o i
T i -t 4114
T I T L SRS ESE NN
v ﬂ 1 )
=i g uEa H
HrE , ; t tH
T T = ¥ T
Bete e :
s Fo— b : : . H F
TEamgTmEngn: T 1 s
ll.ﬂl.i I T i 1 + T
R S EgEANERERE
EEzamum. oo n : HH
Basdsanis - ass H
SR H §os
H
1
Al T 1
L 1 - ! T
t i , 1 S
o T
! 1 t :
aan 1 1 1 b
T ' I 1
i i t
H SaE; T aant :
I a8 H Tt
11 T H i
. _ it :
i
;i ]
1
1] i
t 1
T 11 T
T xe;
T T
: 1
1 f T
T
7 o SRR AR T
] T T 1
T
H &8y 1 -
o = L 1 I
Il _L 1 1
| T - T
+H T
1 T
T T 1T !
umEEREE: m T
: T T T t ; }
T T ' 1
! (m8 B T 1
- i T
T T T H +
i IT ! Eamma:
Hol EmanREant H Saaa - B
] am: T
aE s am (am i
T T I T T T 1
n B HHH : abs
FH i ! ! HEHE
—= - : { H HH
HH AT H b sRaRERaRS
{mmen =
T: L —
t t +
“ - A Syaaaseas
T T s T T : +
T T 1 e .
L t 1 o
i : Bifescts
1 11t
" T 1 i
: T - ' t - EEEEa
T ™ T T T T T Sl
t 1 A,_ " i + : H + %
: t k.
: T T + T E T
¥ I 1 1 I T T T
1 e 1§ ] T I | W L I
} } T Feis 1
- + i HH T TH
T T T H- 1 T 2 3 H Hrh
T EEE! 1 1 T 1
T eI e
PEHT H -+ ESH] T
T i THE : E

Ko - cw /4O

¥ S ANl I0¥W

v1-65€E

"OD WISSA B IIA4NAN
‘WO IHLOLOL X OF

2H




- Sjasssseiansansen T = ;
1 1T T T T 1 I
T ¥ T 1 T T 1
H _ ; ; n u ; : ﬂ
= aE 1 1 t
t 1 15 Y + 1
T I T i 2 e I
1 1 H
HH i _ _ : 3 : u
¢
[ T Il it BE i T 1
. F y
15 amn T T T 1
i T A + : I
s I L NN S I I
1 ) 1
FuEs I ! ] T t H i
- ] au " T
+ i H T T T T
¥ _A - —W . ) - 1 T 1. 1 «, 11
i ac T T s LT ! T
T = " T
T T T T T 1 -
i 1 I 1 Hh T 1 BE: T
[T 1 1 T 3 L 4
- “ 1 T I + + T T -
H ! H :
b 1 H I T
HHT i : : H
T T T
s T
g 1 (i : I
L o t T
13 t
&5 I I
an T ]
I 1
i =
¥ T T I} Bis L
-1+ - - " T mw
T I ! : H ]
T I 1T 1 N 1
+ it
] 8
i T t T
: : + e L
1 o t T ]
T 7 H T T
i = T T
11T 1 T
L1 T T
- T
T 1 I
1 1 1
1
H H

1

!
1
L

PR

FHHH

ERERNES

F A

HA b

o
=

I

-

‘WOS'ANIIGVH

P L-6S€E

‘0D ¥3ASS3A W 1IA4NIAN
WD 3HLOLOL XOL




S%}‘*.(Juko*’f\-\

}} B T | (P e
;""‘" W’Mology Dep-rtzent,

. ? Prin Ini i
: W 2 ceton University,
/6.,&.4: 1 ’ et L Princeton L..J.
[ W J‘L‘;—} ~ November &, 1965,
' Dear Edward,

Below are the results of measurements on eight of the chateau oven bricks.

BRICK DECLINATION  INCLINATION . INTENSITY

degree de L €eldoU, 5
(degrees) (degress) ( u.) i 4/{2}'

332.8 69.1 1,46 x 10 Cf({,//x :

& 346.7 714 9.45 < o 652}-;,

O('" '—"’t,/f)"_‘

10 357. 1 74.5 .38 * A i
_ ;@D _)t:)' ;}\_\,.f
12 i, 3553 7€.3 .55 * : “o . e >
% ; Bl - TR w2t © ' Q?c? ool
. C;Cfff;%.é o

16 3500 73.5 316 " 2 >
| - 2610 600 8.0 » . . =
19 . 5 1 7 V% "’Q (LJL(',[.:"-‘* O

21 330.7 71.6 4,72 ® (feoun Yovncvon 5

Mean Declination = 340,1

19§7 = 246° 18 W
Mean Inclination = 73,4 tap) — 24° 66’ W

Dispersion Parameter k = 523 421 Ab O f_a..f:.l—-r(J
. 2.7

c( = 273 degrees _ irectio—
99 . My valve is QL W
A few pointss

1o The location of the bricks in the oven wes roughly !

P e L ——e g i

!
i
!




2. The dispersion parsmeter k indicates the tightness of the grouping of the set of
diiectiona - the larger the value of k, the better the grouping. The valuec alove ie
pretty satisfactory,.

3¢« of 1is the semi-angle of a "cone of confidence” which can Se dreyn around the mean

‘ direction. There 13 only one chance in twenty that the true mesn direction lies
outside this cone of confidence. .

4, I cut oné inch dismeter cores for the measurements. The eight results were obtained
using only the top inch of such cores. Measurements made on the remainder of the

‘core tend to differ slightly from those made on the top one inch ; for example, the

results from brickrto were DECLINATION INCLINATION
Top . 357 .1 745
Middle 361.0 LTS
Bottom 35k 1 83.3

There 1s & good chance that the bottoms of the bricks weren't heated sufficiently
in the oven to wips out all the magnetization acquired during their mamfecturs.
5e 1've misleid the variations since 1730 of declination and inclination in eastern
Canada, Could you send me an gxt}a copy?
6. 1 em doing further measurementsp
( 1) to get rid of eny viscous remanent magnetization - this should improve ths
above scouracy; | , .
- (11) to find out whether or not the bricks retein any of their originii (kilning) -
megnetization; |
(111) e dotermination of the intensity of the earth's megnetic field at the time
the bricks were last heated,
. I've beon awaf ell #ummer ih_tho'Beartootb Mountalns 1n Montana. Just greatl
Plesse send me & rocent photo of the restoration work.

" ‘ | : Best regards,

Mot g
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