- ST P
ey INBTETEC T L ‘!
kR L S
by Vidsoe—
PRI
LATAEARY T
PR AR
Charles Woods Harper Jr, e 8T b AEDWE
AT sl v

Submitted in Partial Fulfillment of the Requirements
for the Magter of Science Degree
at the
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

1961

Signature of author

Dept. of Geology and Geophysics
May 20, 1961

Certified by

Thesis supervisor

Accepted by,

Chalrman, Departmental Committee on
Graduate Students

!.‘J



no

ABSTRACT:

The rib branching patterns of the brachiopod Atrypa
reticularis from a sequence of 8 groups of strata of
Upper Llandovery to Upper Middle Ludlow age from Gotland,
Sweden were studied.

The surface of the shells of Atrypa reticularis are

marked by 1) ribs which originate at the upper edge of the
pedicle opening or, at a point anterior to the pedicle open-
ing, and extend radially to the anterior or lateral margins,
and 2) concentric growth lines. The ribs may undergo
several bifurcations which, in all cases, occur at growth
lines. Ribs which originate at a point anterior to the
pedicle opening originate at growth 1lines. The nature of
the rib branching pattern varies from one specimen to another.
An attempt was made to determine whether or not the
specimens from each of 4 of the horizons could be divided
Into two or more mutually exclusive groups =- each group
having a characteristic type of rib branching pattern dis~
tinet from that of the other group or groups. The following
method was employed: A correlation coefficilent was defined
for any pair of specimens, which is an index of the degree
of similarity of the rib branching patterns of the two
specimens. The correlation coefficients were then computed
for all possible pairs of specimens from each of the 4
horizons considered. For each horizon, the frequency
distribution of the correlation coefficients of specimens

from the horizon was then plotted, and an attempt was made

to detect any modality present in this distribution. The



presence of two or more definite modes in a given distri-
bution would imply that, very likely, distinct groupings

of the specimens from the horizon are possible - the

lowest mode(s) corresponding to the correlation coefficients
between the specimens of the same group, and the highest
mode(s) corresponding to the correlation coefficients be-
tween specimens of different groups. No modality was
present, however, in any of the distributions and, thus,

it was not possible to divide the specimens from any of the
horizons on the basis of the frequency distributions.

Two types of speclmens of Atrypa reticularis may

be distinguilshed on morphological grounds in one of the
horizons. Although relatively minor differences were
noted in the branching patterns of the two groups, each
of these groups appears to exhibit the same degree of
homogenelty in the patterns of branching as is exhibited
by the specimens of both of the groups considered as a unit.
The frequency distributions of the correlation coeffi-
clents of the four horlzons were seen to shift slightly to
the right as a function of time and, the mean value of the
correlation coefficlents of the four horizons was seen to
increase as a function of time. Both of these results
are consldered as consistent with an overall trend of an
increase in the degree of homogeneity present in the patterns
as a function of time.
For each of the four horizons, the great majority of

the correlation coefficlents were found to lie between



.25 and .75. This 1s considered to indicate that the
patterns show a definite amount of variation from one specimen

to another, and yet exhibit an underlying similarity.
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INTRODUCTION:

The following deals with & study of the rid branching
of the brachlopod Atrypa reticularis from & sequence of 8 zroups of
strata of Upper Llandovery to Upper Middle Ludlow age from
Gotland, Sweden. The purpose of the study was 1) to de-
termine for each group of strata the nature and range of
variation 1n the rib branching patterns of thae shells of
Atrypa reticularis contailned in 1%, 2) to determine for
zach group of strate, whether o» nov these patterns could
be divided into twoe or more mutually exclusive groups-each
group having a characteristic type of branching pattern
which was distincet from the type of branching pattern exhi-
bited by the other group or groups, and 3) in sc far as
possible, vo trace the evolution of the pattern of branching
during the time interval represented by the sequence of
strata which was sampled. The latter involves the determina-
tion of changes which occurred in the nature and types of
branching and/or statistically significant changes which oc-
curred in the relative percentages of types of branching

present, and in the degree of homogeneity piesens.



STRATIGRAPHY

The stratigraphic sequence from which the fosslls
studlied were obtained is listed below in Table 1 and the
number of fosslils obtained from each group of atrata 1is
also given. The loertion of the fossil localities ‘

referred to below is ziven in gppendix I (nize ).

S ot f\‘;.. VAL DALY
Standard Sequence Gotland Sequence No. Specimens
.. Middle Ludlow Eke group Locality 56a38-
64 specimens
Hemse group Locality 56a23~
2 specimens
Looality 56425~
14 specimens
Lower lLudlow Locality 56026~
4 specimens
Locality 56a51~
4 spsoimens
Klinteberg limestone locality 5687~
9 specimens
Mulde marl Locality 56617~
22 specimens
Slite group Locality 56633«
7 specimens
Wenlock -
Hogklint group

Locality 56650~
2 imens

spec
Locality 56066~
2 specimens



Table 1 (Continued)

Wenlock Upper Viesby marl

Loeality 56a47~
65 specimens

Uppgg Llandovery Iower Visby marl

Locality 56G34-
2 specinens

11
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MORPHQLOGY OF ATRYPA RETICULARIS
Morphological features of the external surface

The surface of the shells of Atrypa reticularis are
marked by 1) ribs which originate at the upper edge of the
pedicle opening and extend radially from this point to the
anterior or lateral margins, 2) ribs which originate on the
surface of the shell at points anterior to the upper edge
of the pedicle opening and extend to the anterior or lateral
margins,and 3) concentric growth lines. At certain growth
lines the valves are extended laterally and anteriorly in
a tabular surface of frill which projects upwards,and
which Intersects the main surface of the shell at an angle.
Those growth lines which do not now have such associated
frills may have initially possessed them-the frills ﬁeing
subsequently broken off.

Both types of ribs may undergo several bifurcations
distal to their point of origin. Ribs of the second type
listed above may occur either between two posteriorly ad-
Jacent ribs of the first type listed ,or they may ocour with-
in one rib of the first type listed.

Terminology of ribs and rib parts. The following terms
are not used in previous paleontologic reports and were
defined for the purposes of this study. The term primary
rib shall here be taken to mean a rib of the first type
listed above, and the term secondary rib shall be taken to



13

Mean a rib of the second type listed above which occurs
betwaen two posteriorly adjacent primaries. The term
insert shall be taken to mean a rib of the second type which
occurs within primary or secondary ribs. By the term node
we shall mean a point at which bifurcation occurs, and by
branch we shall mean either 1) that part of a rib between
its point of origin and the first node anterior to the point
of origin, or 2) that part of a rib between successive nodes, or
3) that part of a rib between an intersection of the rib
with the anterior or lateral qommissure and the node
directly posterior to this intersection. By first order
branches we shall mean branches which occur adjacent to

the point of origin of the ribd containing them. By second
oxder branches we shall mean branches which are in contact
posteriorly with f£irst order branches. By n~order branches
we shall mean branches which are in contact posteriorly
with n-l1 order branches. By element we shall mean a

branch, or a node, or a point of origin. (See figure 1

for illustration of these terms.
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FIGURE 1:

first order

ond Grgen

3rdorder

4th gpgep

th
order

Diagram to illustrate terminology. 1A: Shell outline
and growth lines are shown in black. Primary ribs are
shown in red. Secondary ribs are shown in blue. Insert ribs are
shown in brown. 0, E, and D are points of origin. A and B
are nodes. AB and BC are branches. 1B: Single rib showing

orders of branches.



Discussion of ribs and rib branching pattern. The

branches are straight - i. e. they form the geodesic between
successive nodes. At any node the two branches which
diverge antero-laterally from it are identical in size, and
make equal angles with the line formed by extending poster-
iorly the branch directly above the node. Hence, there is
no right or left handedness to individual bifurcations as
is the case in groups such as the Dolerorthids studied by
Kee*. The branches are essentially uniform in width at a
given growth line on a shell and very slightly expand in
width distally. The number of branches crossing, or term-
inating at, a given growth line increases anteriorly as is
shown by figre 2 which is a graph of the number of branches
crossing, or terminating at, a growth line as a function of

the distance from the apex of one of the shells.
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*Kee, James W., Rib Branching in Dolerorthid Brachiopods-
B. S. Thesis, M.I.T., 1961.



The branches are rounded in cross section and are separated
by radial depressions (interplications) which are also
rounded in cross section ,and are the same size as the branches
adjacent to them (except where the depressions taper poster-
iorly at a node).

Nodes and points of origin of secondary and insert ribs
in all cases occur at growth lines. This 1s an important
feature of the branching pattern as it enables one to analyze
the pattern in terms of discrete properties as will be seen
later,

The branching pattern of the ribs on the pedicle valve
is, in all cases, the mirror image of the branching pattern
of interplications on the brachial valve, and visa versa.

The pattern of both valves have corresponding relationships
to the sequence of growth lines. For each branch, node,
point of origin, and growth line on one valve there is a
corresponding structure of the opposite valve, Unless other-~
wise stated, all subsequent discussions of the ribs and of
rib branching shall be taken to refer to the pedicle valve,

There is, in all but a few cases, a major primary rib
which occupies the central part of the shell and diverges
anteriorly SO as to intercept an angle of about 15-20 degrees
on each side of the median line. Such a rib originates in
the middle of the upper edge of the pedicle opening. In a

few cases there exists two primary median ribs which or-
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iginate from the middle of the upper edge of the pedicle
opening and diverge from the medlan line 8o as to occupy
the same regilon as the single medlan ribs described above.

Very rarely trifurcation oceurs. A trifurcation may
be regarded as the limiting case of two bifurcations.

In the overwhelming majority of thelr occurrences,
insert ribs 1) do not occur between the same two branches
on a given specimen and 2) do not bifurcate. Inserts be-
neath the first order branches in median primary ribs are
exceptions, in that they occasionally bifurcate when present.

There has never been obsaerved more than 6 primary
lateral ribs. There 1s, in all cases, & maximm of 3
gecondary ribs between two given primarles,and 3 maximum
of 3 sacondary ribs between one of the lateralmost primary
ribs and the lateral commisaure. The maximum order of
branching for the median primary rib(s) is, in most cases,
considerably higher than that of all other ribs., Median
primary ribs have brenches up to 6th order. Iateral primary
ribs have branches up to 4tk order. Secondary ribs have
branches up to 3rd order but generally up to lst or 2nd
order only.

An important feature of the branching pattemms is that
they are all asymmetric about the median line. This is in
contrast with the rest of the shell features which are bi~
laterally symmetrical. In some cases the pattern 1s not



completely asymmetric in that many but not all of the branches
on the left side of the pattern have falrly closely corres-
ponding branches on the right side of the pattern.

The number of growth lines on a single shell in the
collection sotudled is generally between ten and twenty.

The maximm number of growth lines encountered on a single
shell is 35. The growth lines mark the former position of
the valve marging and indicate the position of the shell
marging during a temporary hiatus cf growth,

In the Upper Visby collectlion there are two distinet
classes of speciﬁens. One type has relatively very cloae;y
apaced growth lines, relatively very fine narrow ribs, and
15, on the average, much smalleyr In size than the second
type. The second type has growth line spacings, r»ib widths,
and overall sizes which lie in the same size ranges as those
for specimens from other horizoﬁs. FProm one specimen to
“another of the same type the width of the ribs as a function
of the distance fram the pedicle opening varies only negli~
gibly, as does the average distance between adjacent growth
lines. The number of growth lines per specimen 15 on
the average much larger for the first type than for the
second,and the order of branching 1s,on the average,slightly
higher for ridbs on the first type than for ribs on the second,
The number of growth line spacings intercepted by branches
is, on the averagae, slightly higher for the first type than
for the second.
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Thé specimens from the other horizona may not be sub-
divided on the basis of the distance between adjacent growth
lines, rib widths, the average number of growth line spac~
Ings Intercepted by branches, or overall size. From one
specimen to another the width of the ribs as a function of
distance from the pedicle opening varies only neglibibly,
as does the average distance between adjacent growth lines, and
the average number of growth line spacings intercepted by
branches.

Morphological features other than those of the external
Surface. The morphological features other than those of
the external surface are remarkably uniform throughout the
collection. This is true of the relative proportions of
the shell dimensions, and of the nature of the shell outline,
hinge line, interarea, beak, pedicle opening, and all of
the internal structures. The only differences which may
be noted in this regard are 1) minor differences in the
relative concavity of the valves and 2) the presence of a
fold and suleus in some cases and their abasence in others.
In some specimens the pedicle valve 1s flat and the brachial
valve 1is very convex. In others the two valves are equally
convex. The collectlon exhibits a more or less continuous
spectrum of relative concavity between these two extremes.
In a few specimens the pedicle valve has a very gentle wide

sulcus on its anterior part, the brachial valve has a cor-



responding very gentle wide fold on its anterior part,
and the anterior commissure 1s gently sulcate. Most of
the specimens have no fold or sulcus and have an anterior

comnissure which is rectimarginate.
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NOTATION
The following notaticn is used in this report:
Median primary ribs are denoted by C. The lateral primary
ribs are denoted by 1L, 2L, ...6L, 1R, 2R, ...6R according
to whether they are the first, second, ..., or sixth
primavy rib to the left/right of rib{s) C.
Secondary ribs are denoted as follows:

1s% SL1

2nd secondary left of rib C denousd as SL2

3rd SL3

1st SL(3n 1}

2nd secondary left of rib nl denoted as S?‘Bn 2)(n 1,2,...)
3rd SL(3n 3)

Notation for secondaries to the right of rib C is ob~
tained by replacing "left" by "pight" and "L" by "R" in the
above,

Insurt ribs are denoted by the letter I followed by
the notation for the primary or secondary rid in which
they occur. ,

Branches are denoted by the 3yﬁbols for the rid on which
they occur, followed by an order index in parentheses, and
then by a position index in parentheses. The order index
of the branch is the number of the order of the branch.

The position index of the branch is the number assigned to
it by numbering all posslble branches of 1ts order for the
rib from left to right starting with 1 for the first branch.
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Nodes are denoted by the symbols of the branch of which
they form the anterior boundary. Points of origin for
inserts and secondaries are deheted by the aymbola for

the rib of which they are the origin followed by (0)(0).
Examples: Second order branch on rib 1L with position
index 2 denoted as 1L(2)(2). Point of origin of secondary
SL6 denoted by SL6(0)(0).



METHOD OF ANALYSIS OF THE BRANCHING PATTERNS

The following method was employed for 1) 65 specimens
from the Upper Visby marl, 2) 22 specimens from the Mulde
marl, 3) 24 specimens from the Hemse group,and 4) 64 speci-
mens from the Eke group. The specimens of the other foir
groups of strata were not analyzed by the method as a suf-
ficlent number of well preserved specimens was not available.

The branching pattern of each specimen was plotted and
a record was made of 1) which ribs, branches, nodes and
points of origin are present on the specimen, 2) the
number of the growth line at which each node and point of
origin present on the specimen occurs, 3) the number of
growth line spacings intercepted by each branch present,
and 4) the total number of growth lines contained on a valve
of the specimen.

The branching patterns of each horizon were then studied
in the following manner: For each of all the possible pairs
of specimens from the horizon, the two branching patterns of
the pailr were compared with each other and their similarity
noted. An attempt was then made to see whether distinot
groups of specimens were present in the horizon on the basis
of these comparisons.

Correlation coefficient. A correlation coefficlent
ckﬁ was defined which is an index of the degree of similarity
of the branching patterns of any pair of specimens K and { .

23
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For each of the four horizons,all of the possible pairs of
specimens from the horizon were then compared by computing
the value of the correlation coefficient for the pair.

Frequency Aistributions of correlation coefficients.

For a given set of N specimens from one horizon, (N) (N-1)/2
distinet correlation coefficients may be computed. Assume
such a group of N specimens consisted of P subgroups of
specimens-the members of each subgroup being markedly

simllar to each other and the different subgroups being marked-
ly distinct. For such a group the frequency distribution of
the correlation coefflclents must necessarily be n-modal-the
lowest modes corresponding to the correlation coefficients
between specimens of different subgroups and the highest modes
corresponding to the correlation coefficients between speci-
mens of the same subgroup. The former type of correlation
coefficlients would be on the average relatively low as the
groups are by hypothesis dissimilar. The latter type of cor-~
relation coefficients would be on the average relatively

high as the specimens within a given group are, by hypothesis,
similar.

If instead,a group of N specimens does not consist of
distinct sub~-groups then the correlation coefficients for the
group would not be of two types as in the previous case,
Therefore,the frequency distribution of the correlation coef-
ficlients would not be n-modal.

In order to determine for each horizon whether the apeci-~
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mens studied from the horlzon do in fact conslst of P sub-
groups of the type hypothesized above, the frequency distri-
butions for the correlation coefficients of the horizon were
plotted. These distributions were studled in order to detect
any modality present.

Frequenecy dlstributions of the correlation coefficients
for 1) cach of the two groups of specimens from the Upper
Visby horizon discussed on page 13, and 2) all of the possible
pairs of specimens consisting of one specimen from each of
the two groups were plotted, in addition to the frequency
distribution of all of the correlation coefficients for the
horizon. This was done in order to determine the degree to
which the branching patterns of the two groups are dissimlilar,
and alsc to determine whether the methods employed would pe-
solve the relatively minor differences known to exist between
the branching pattern of the two groups.

The frequency distribution of the correlation coeffici-
ents for the 4 horizons were compared with each other in
order to detect any overall trend toward an increase or de-

crease 1n the degree of homogeneity.

The mean value M
of the correlation coefficient for N specimens {rom a given

horizon may be defined as follows:
x=N-1 A=H

c
= T 1 ic f

T
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P = (M1 total number of

2 . - distinet correlation
coefficients

The mean value  as defined above is a measure of the degree
of homogeneity of the group of specimens for which the cor-
relation coefficlents were computed. Mean values of the
correlation cocefflcients of each horizon were computed and
plotted a8 a funetion of time, in order to detect any such
trends of increase or decrease in the degree of homogeneity.
Correlation coefficients of random data. In order to
establish a control to which the frequency distribution of
correlation coefficlents obtained could be compared, the cor-
relation coefficients for a set of random data was computed.
The random data was generated as follows: A table of random
digits was used to locate a point in the data matrix for the
64 Eke samples and the number located at the point and the
three subsequent numbers were copied. This procedure was
repeated until the number of numbers copied equalled the
number of numbers in the Eke data matrix. The numbers
copled were then put into a matrix, the correlation coeffici-
ents for this matrix of random data was computed, and the
frequency distribution of the correlation coefficlents wes

plotted.
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Consider:again the case of a set of N specimens from one
horizon consisting of P subgroups~the menbers of each sub-~
group being markedly similar and the subgroups being markedly
distinct. lLet the correlation matrix be defined as the sym-
metric squsre matrix [Cy], where

u{ft&ae amlatim coefficient between specimens k &{(for le-R)
{for k,sx

l In suoh a. case it would be possible to renumber the speci~
mens such that the numbers of the specimens of easch subgroup
are consecutive integers. The new correlation matrix [Cy |
of the renumbered specimens could then be partitioned, as
shown in figure 3afor the case P=3, such that 1) regions I,IX
and III contain correlation cocefficients between the specimens
of the same subgroup and, hence, would contain relatively high
nuwbers and 2) regilons IV and V contain correlation coeffici~
ents between specimens from different subgroups and, hence,
contain relatively low numbers, ‘

Conversely, given & matrix of correlation coefficlenta
partitioned as above, we may assume that the specimens cor~
responding to each of the regions I,IX, and III constitute
a distinct subgroup and that there are P such subgroups.

For the case considered above, the regions IV and V may
be further partitioned ss shown in figure 3b. Each of the
reglons IVy, Iz, IV3, ¥y, Vy, and Vy correspond to the cor-
relation coefficients between & given pair of subgroups.



a)

These would all c¢ontaln numbers which ars relatively lower

than the numbers in regions I, II, and III but it is not

necessarily so that these numbers have exactly the same dis-

tribution.

subgroups.

numbers.

II

Iv

L — __._¥

Lo

l III

| I
I | vy | IV,
| |
e
- |
v II | IV,
|
|
R v, | IO

F;g¥re 3 . Possible partitioned matrix of correlation
coefficients for a group of specimens consisting of 3

£ Reglons I,II, & III contain relatively high
numbers and Regions IV & V contain relatively low

If distinet groups were shown to be present in any of

the horizons on the basis of the frequency distribution of

the correlation coefficients of the horizon,then an attempt

was to be made to renumber the specimens as described above.

This was to be done using trial and error methods and employ-

ing the use of the M, I. T,

I.B.M, 7090 computer.

Thls was

not done as no modality was detected in the frequency dis~

tributions.

28
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Terms used in the definition of the correlation coefficient.
The following terms are used in the definition of the correlation
coefficients:

For a given primary rib X (X=¢C,1L,1R,2L,2R,.s.+..6L,6R) *
on specimen k3

(“x),;,jz node X(i)(j) on specimen k.

(bx)fj = branch X(i)(j) on specimen k.

k
{Gx)k,: G((nx) ) = humber of the growth line at which the
i) ij
, node (nx) 1j occurs.

(sx)};jz ”“bx)];_j) = number of growgh line spacings intercepted

by branch (bx) i
k k
(G );; — (G) where
x'1] Xij' j/2 for j even

j'=
j+1/2 for j odd

Por a given insert rib IX(1)(j) (x=¢,1L,1R,.....6L,6R)

occurring inside a primary rib on specimen k:

k:
“’X)ij_ point of origin of insert rib IX(i)(j)

k
(G )i_‘): G((ix));j) = number of the growth line at which
{(+.) occurs

x'1j

IX

/”k - k —_
(Byy) iy = 8({1i ), .) = number of gr line spacings between
N ) 4

* the terms: branch, node, point of origin, element, primary
rib, secondary ri sert rib are defined on page 12. The
notation used for these structures 18 defined on page 21,
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total number of growth lines on specimen k. (considering
the commissure as the last growth line,

1imit mumber. (number involved in the definitlion of the
correlation coefficient such that, if a pair of correspond~
ing growth line spacings differ by greater than L then an
increment of 1 will be added for the palr to the denominator
of the correlation coefficient and nothing will be added to
the numerator of the correlation coefficient for the pair.)

For a set Q: N(Q) operator which gives the number of distinct

M

elements in the set Q.

Set of all pairs of corresponding branches (bx)ifJ and (bx)iJ
on specimens k and | which are bounded both anteriorly and

posteriorly by nodes.

Set of all pairs of corresponding branches (bx)ﬁj and (bx)£3
on specimens k and | for which one of the pair is bounded
both anteriorly and posteriorly by nodeé and ‘the other 1s
bounded by a node only at 1ts posterior end, and for which
the following is true:

(3x)¥3 < (s'x)_,fJ — L  where

A
(8'y)3 y0tot ("x)if_f;.
3/2 if J even

- [3+1/2 1f § odd

and where specimen k is considered to be the

specimen bounded both anteri
ppectter. riorly and posteriorly

P1f£+ 35 !

Set of all pairs of corresponding insert rib points of origin
(1,)%, and (1;)1y which ax
13 X/13 are present on specimens k and /[ .

Set of all insert rib points of origin which oeccur wi
primary rib of specimen k or { for which there is no thin &
corre#ponding point of origin on the other specimen and

for which the following 18 true: a) the node above the
insert is present on both specimens, and b)

k' -
1 — &
(3rx) 13S0y Wx)f,; )~ L
where specimen k is considered to be the

specimen on which the point
o ture P of origin is
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Nki = total number of distinct elements on samples k and
which are to be involved in the correlation.

As an example to 1llustrate the meaning of some of the above
terms consider the shell shown in figure 4.

FIGURE .4

1G-5G are growth lines 1 to 5, and Co is the commissure,
FPoints A,B,0,C, and D are the points of origin of primary
ribe 2L,1L,C,1R, and 2R respectively. Foint L is the point
of origin of a secondary rib and points I and P are points
of origin of inserd ribs IC(1)(1) and I2R(1){1) respectively.
If we consider the gpecimen as being specimen #8, then
points E,H,J,F,0,K,M, & N are nodes (ng)3), (ng)§), (ng)E,,

(ner)$1> (mp)8ys (01m)8)s (n2g)8), and (nop)fa respectivelry.
Table 2 gives the designation and the value of the number of
t&mmwm«hmwmmmm.
Branches OX,M,EJ,HU,HV,JX,JY,B0,08, & 0T are branches
(ve)35s (0)Eys (d6)8as (06150 (0g)3as (be)33e (002,
(bn‘)?l, (blL)gl. and (”11)22 respectively. (branches on ribs

20,13, & 2R arce nol llisted),
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Figure A-Continued

Table 3 gives the designation agd the value of the number of
growth line spacings intercepted by 4 of the above branches.
The insert rib points of origin i and P are denoted by
(1508, ana (1,03,  respectively. (a;)8, 1s the
number of the growth line at which (t ) 8 occurs and 1is
equal to 5. (1_ )8 1s the number of growth line spacings

IC711
between (1c)11 and (nc)11 and 1s equal to 4. Giot is 6.

-

TABLE 2.
node designation of
number of the number of the
growth line at gromth line at
18
b ;
(ng)a, (@c)3, 4
8 B
(nyr)y; (@ 0)7: 4
8 8
(0 0a (Ga1)1y 4
TABLE 3.
branch designation of number of growth
number of growth line spacings
line spacings intercepted by branch
intercepted by
branch
(00)%, (3,3, 2
8 8
(byp)1y (s,8)11 4
8
() (“1L)11 3

(bal)gg (ﬂaL)gz 2
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pefinition of the correlation coefficlent. The correlation
coefficient between two specimens k and } 18 defined with respect
to all the slements in the setis F‘"{;R end I?{R. Therefore
ﬁkR = | ?}§&+I§) ). The correlation coefficient between

k snd { 1s denoted by €y eond is defined es followss

Cey — H& A
where
é — l k 'l Ry 3
1 (30§, — (8y)y,| Tor (85055 — (8,015
L <L
Wl —
Hyyg
| 0 for I(ax}!';j—* (s;{)H > L
x X . k R
1 — |(3Ix)13‘“(31x)15| tor ‘(Elx)ij_ (81x) 41
3{2 _ L <L
Mxiy

0 for I(sm)g{‘j—(sm)iji > L

and as stated above!

X+1§1

wel = n( PR



The first summatlon in the definition is to be taken
over all X,i,J for which there 1s a corresponding pair of

Kk ! k! -
branches (bx)ij and (bx)ij in the set Pl . The second sum
mation is to be taken over all X,i,J for which there 18 a

k | !
d i £ t f ori i d (1 i
corresponding pair of points of origin ( X)iJ and ( x)ij n

the set I%j.

It is apparent that, by definition, all correlation co-
efficlents for which the patterns involved are identical
equal 1, all correlation coefficients for which the patterns
involved are markedly dissimilar equal O, and that 0 < Ciy <.

The correlation coefficient 1s defined as a functlion of
1) the number of growth line spacings intercepted by branches
of primary ribs on the specimens and 2) the number of growth
line spacings which occur between a) the points of origin
of the insert ribs on the specimens which occur inside
primary ribs,and b) the nodes above these insert ribs.

Both types of data are very similar 1in that each consists of
numbers which specify the growth line spacings between adja-
cent nodes or between nodes and adjacent polnts of origin,

As there are many more branches of primary ribs than there
are insert ribs within primary ribs, the value of the correl-~-
ation coefficlent is largely determined by the former,

The correlation coefficient 1s defined such that, if
a given branch (bx)§3 on spaciﬁen k 1s bounded both anteriorly
and posteriorly by nodes;, and the corresponding branch
(bx)id on specimen | is bounded by a node only at 1ts posterior

end, then the branches may or may not be considered in the



computing of the correlation coelficient. Whether or not
these elenents are considered 1s determined by the following:
If the ninimum length which (bx):fJ could have had,if speci-
men X had developed to a later stage of growth,is greater
than or equal to (sx)"fJ + L then the branches are considered
as not correlating. An incremenit of 1 leg added to the de-
nominator of the correlatios coefficient for these branches

and nothing 1s added to the mumerator of the correlatlion co-

efficient for these branches (as is done for pairs of branches

both of which are bounded both anteriorly and posteriorly
by nodes and whose growih line spacings diifer by L cor
greater). This procedure is followed as, independent of
vihere (ox)1J would have terminated had growth progressed
further, (s )ij would be equal to or greater than (sx)ij+L
and, in any instance where this is true, the branches in-
volved are considered as not correlating. If the minimum
lenzth mentloned above 1s lass than (3 ) T3 + L, then the
branches are not considered in the computing of the correla-
tion coefficlients.

An ldentical procedure 18 followed for the case where
the point of origin of an insert rib is present on one
specimen but absent on another and the node above the in-
sert rilb 1s present on both specimens.

As an example of a computation of a correlation coeffi-
cient the specimens numbered 1 and 2 shown in figure 6 1isg

sidered below and the correlation coefficient computed -

case L=2: P %2 consists of the following palrs of bra
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(b)iand (bo)§;, (bp)dy and (bo)E;. (bo)izs and (bg)3,, (byR)l; and

2 1 2 1 2

P%e consists of the following palrs of branches (bc)%& and

2 1 . 2 12
(bC)B&’ (bZR)ll and (923)11. 112 consists of the pair

1 2 12 v 1
(1C)11 and_(ic)ll. I, consists of (12L)11.

nia aN(P%Z-:» sz + I%‘? + 1%2) =6+2+1+1 =10

X,1j for which there is a corresponding pair of branches

in P12 are 1isted in table 4 and the values of H12 are given.

1 X1
12
M2T) = 1/2.
12 12
Hxig ¥ Mxis
Cip = — X135 15 p3? Xiiin 13°
| W12

= (Qudtdedrded) + ().

10
Table 4.
X541, 1§1
¢,1,1 1
.21 3
0,2,2 i
1R1,1
15,11 i
2L,1.1 -
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¥ethod of gggggﬁ&gg gorrelation coeffislients. Cor~
relation coeffleients were computed by the ¥. I. T.
I. B. ¥. 709 Digital Computer. For each of the horizons,
data was introduced intc the computer as a mXn matrix
Eké] where m ig the total number of elements which were
compared for each palr of speeimens, and n is the total
nunber of specimens which were compared, Each row of the
matrix[%ké]consisted of the growth line spacings of a parti-
culsr speoimen whiech were to be compared, arranced in a
specific sequence which was the same for all specimens of
the horizon. Zeros were placed in the positions in ﬁhe row
ecorredponding to branches,and insert ribs and associated nodes,
which waré not present on the specimen. The growth line
spacings interecepted by branehaa whleh do not have an adjecent
node at their anterlor end were introduced as negative numbers.
The growth 1ine spacings seperating nodes which have no assog-
lated insert rib,from the anterior or lateral commissure were
introduced as nsgative numbers in the positions in the row
correaponding to the asscelated insert ribs. 4ll other diata
wag: introduced as posltive numbers.

The following input format was used for a specimen X

from the Mulde, Hemse, or HEke horizons:

(sgbfl (ac}gl (sc)g2 (ﬁgk%l
(85)52 (3gd33  (8g)3y  (8g)iy
(Bc)za V (83)23 (ac)§4 (Sc)%s
(sc)ié (8c)§7 (e)3s (o105
(srdsr (816032 (51005 (210032
L L R C ) L L)
N CH ) R (o s (o104
(src)gr  (src)is  (eLia  (mndfy



()5,
LA
(8 iz
(s, X
(e, %
(g, )52
(g, x5‘10
(% gm
(a5,
(8¢ }.;3
(8¢ XB
(8¢ K’i
(3. &,
(3, ia(a
(8, )3(1

(s, K

3R711

(850 )ga

(s, ¥

¢ 21

(s, )53

(85 X3
(s, X7
(s, k5
(s, X,
(5, %,
(% 55
(g ks
(¢ 5,
(g §y
(3§
(8, 13(1
(g X,
(g, 5

k from the Upper Visby horizon:

k
(511733

(s )k

2L1§2
(s, ’iu
(5 )5
(s, )k

1R'11

Ealﬁ)gé

3
(=
2R 33
(§3R)§2

(=2 5

s

The following input format was used for a specimen

(s, 35

(ﬁczﬁl

(502§5
(ﬁb%;l
(=, X

(&, X5

(%:§33
(3

(8 ks

(E&C XE
(3 Ke
(g 5
(5, 5
(o 5
(o &

8
2R°21

39



(BBL)lfl

(85- )32
(841.)p1
(s41,)33
(315 )ge
(31505,
(s )lsfz
(53R %
(3573
(8yp )151
(ayp %3

(831020
(83,03
(S&L)lﬁzl
(815013
(8,5
(8,505,
(5,733
(835 )5
(555 %zs
(85 )1:;1

32

40
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The followiag Fortran progran was employed for each
of the % horizons with proper values substituted for m and n:

Prosran used for computing correlation coefflicilents comparing m
elements for n specimens for the case L=4:
* XEQ

c HARPER, CHARLES WOODS,M1263
WRITE OUTPUT TAPE 2,5
=ORMAT{ 13K mamm m&,w )
DIMENSION A{n,m)

{EAD INPUT mpgé :w,( a(1,3), Tel,n), aul,n)
. FORMAT(BE18.8)
DO 140 Jwl,n-1

KOwJ+1 .
D0.130 ¥ KO,n
DEN=D.EQ
ONUM=0 , B0
DO 3;430 L 1,m
(AL, 31185, 100,20
L Ry
3 ' 9 Mt
50 byl (1.B ; zA(L, ; 1L.J5))xh EO)
65 IF {L,K;)l%,l
70 IP{A(L +A(L,K)+Z$ 30)75 75,100
7% D 1,.E0
100 CONTINUE
IF(DEN)200,110,120
110 ¢(J,K)=).EO
GO TO 130
%ag V(J,K)Mg’nm
1113 camm
DO 150 Jwl,n~1
JAnJ+1
WRITE OUTPUT TAPE 2,10,(¢( ,X),K=JA,n)
150 CONTINUE
200 CALL EXIT
END
DATA

The above program is for correlation coefficients com-
puted with Le%., A program identical to the above except
that 4 18 reﬁlaced by 3 in statements 30,50, and 70 was used
for correlation coefficients, computed for the case la3, for



all 4 horizous.

Some correlation coefficients were computed by hand,

and the results were compared with the corresponding re-

sults produced by the computer.

the same as the latter.

Elements which were compared.
specinens from the Mulde, Hemse and Eke horizon the following
elements were compareds

c(3)(2), C(3)(3), c(3)(4), cla) (1), c(4){2), c(4)(3), c(4){4),

These were found to be

In the anzlyses of the

c(1) (1), c(2)(1), c(2)(2), c(3)(1),

cfa}(5), cla)(e), cl4)(7), c(4)(8), ZC(1)(1), ZC(2)(1),

ic(z}{z),
1c(4) (2},
ic(4; (8},
1L(3) (33,
2n{3i(27,
3L{3) (1),
irR{2j (2},
2R{2jK1),
3r(1){1),

3Ki3){4).

{3 (1),
ic{4){3),
1L{1) (1),
in(3)(4).
2L{37(3),
3L43)<2},
1rR(3) ({13,
2r(2)(2),

3r{2){1),

1c{3)(2),
1c(4) (4,
1L{2) (1),
25.(1) (1),
25,(3) (4),
3L{3){3),
IR{3j{2),
2R{3){1),

3R{2142),

Ic(3)(3).
1c{4) (s},
L2y (23,
2L(2) (1),
3L{Ld {1l
3L{3) {4},
IR{33{37,
2R{3){2),

38(3) (1),

xc(3)(4).
1ic{4)(€),
3-1'(3> (l} 5

2n(2)(2),

o]

3n{2) (1},
IR(IY (1),
12354,

28{3) {3},

38{3)(2),

Ic(4) (1),
IC{4) (7).
(3} (2},
2n{3) {1},
3n{2)(2).
IR{2: (1),
2x{1) {2},
2R{3){4).

3R{3)(3),

Primary ribs lateral to 3L and 3R were not considered

as the patterns of these ribs

cases.

were obscure in most

Insert ribs occurring inside lateral primary ribs were



not considered as they occurred only infrequently in the
spacimens.

In the analysis of the specimens from the Upper Visby
horizon 21l of the sbove elements considered for the other
horizcons vere compared. In addition the following elements
were compared: C{5){1), c{5¥{2), C(5){(3), c{zi{4}, C(5){(5).
cis)(6), (537}, c(z)(8), <(5)(9), =(5){10), C(5)(11).

c{5){12), c{3){13), <{(5)(14), c{5)(i3), c(s5){16}, 4L(2) (L),

(8]

423 41). 4n(2)(2), 41{3){1), 4AL(3){2;, 4T{3)(3}), 4n(3){4).

AR(LYI{1), 4AR{2) (1), 4R{2) . )., 4r{3)(1). 4Ar(3){z). 4Ar(3)(3).

4R{3){4). PFLifth order dbranches for the central primary

rié were coagsidered as the order of branching presant is

vin the average nigher for on2 of the 2 groups of UpégE“Visby

gpacinens thaa for the rest of the speciwmens ia the collection.

Primary ribs 4L and 4R were compared as the2s2 ribs ars aot

cbscure in many cases in the Upper Visby on2llectiorn.
Secondary ribs. In the dzfiaition -f the correlation

cosfficient secondary ribs were aot considered becauss, on

iu@ basis of what is kaowa about the braaching pattera,

i%z is not possible to conclude whagfﬁommlogies between the

saecondary ribs of different specimens are. PFor a discussion

of the homologies of secondary ribs see Appendix I.
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RESULTS OF THE ANALYSIS OF THE RID BRANCHING PATTERNS:

The tables and graphs in this section constitute the
results which are the outcome of the analysis of the rib
branching patterns described in the previous section.

In this sectlon, the first group of apecimana-from the
Upper Vlisby marl described on page 12is referred to as group

A, and the second group of specimens described are referred

to as group B.
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Distribution 0f correlation coefficients of specimens

from the Upper Visby marl computed for the case 1=3:

Class
Anterval

. 000~, 039
.404~,079
+080~.119
.120-.159
.160-,199
. 200~,239
.240-.279
.280-.319
«320-.359
. 360~.399
.400-.439
440,479
+480-,519
«520=.559
«560-.563
600~ .639
840,679
.680-,719
720,759

760,799

Class

Frequency — Jaterval

3

¥

Oh

123

95

191

«300~.839

.840-.879

' .880-.919

.920~.959

«360~-,999

e

L
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Table 6.

Distxibution of correlation coefficients of specimens

from the Mulde marl computed for the case L=3:

Class

Interval
.000~.039

+040-,079
.080~-,119
«120-.159
«160~,199
w200~,239
+240~-,279
+280-,319
«320-,359
+360~.399
«400~.439
«440-.479
.480-.519
«520-.559
«560-,563
«600-.639
«640~-,679
«680-.719
«720~.759

« 760,799

Class
Eregquency dnterval

0 ,800-,839
0 .840-.879
1 .880-.919
5 +920~.959
20 +960-.999
14

37

18

40

22

22

12

11

10

3

1

[V}

(%

O

0

47



FREQUENCY

160
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130
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110
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Table 7

49

Distribution of correlation coefficients of specimens from

the Hemse group computed for the case 1=3:

Class

Antexval

.000~-.039
.040-.079
.080-,119
+120-.159
.160-,199
.200-.239
.240-,279
.280~.319
.320~.359
.360-.399
.400-,439
.440-,479
.480-.519
.520~,559
+560-.563
.600~.639
.640~.679
.680~-.719
.720~-.759

»760-,799

Frequency  Interval

PO

4

Class

.800-.839
.840-,879
.880~.919
+920-,959

+960~.999

O



FREQUENCY

160

150

140 |

130

120
110
100
90
80

70

50

Lo

10

i

W16 W2

.32

15

18

56

FREONOY BrehRralitty &

CORRELATION COEFFICIENTS

OF SPRCIMWNS FROM THE

HEMS®E GROUP COMPUTED FOR
THE CASE L=3.

N-A

72

80

.88

+9610



Table S.
Distribution of correlation coefficients of spetimens

from the Eke group computed for the case I=3:

Class Class

Intexrval Frequency Interval Frequency
.000~.039 0 .800-.839 12
.040-.079 0 .840-.879 o
.080~,119 5 .880-,919 16
«120-.159 o +920~,959 12
.160-,199 46 .96 0~,999 I
.200-.239 57

«240-,279 72

~280-,319 a7

+320~.359 167

«360-.399 199

+400-.439 246

.440-.479 221

.480-,519 1%

<520~.559 194

«560~,563 155

+600~.639 106

.640-.679 114

.680~.719 52

+720-.759 34

.760-.799 23
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from the Upper Visby marl computed for the case I+4:

Class

Interval
.000-.039

«040~.079
«080-~.119
«120-,159

«160~-,199

»200-,239

»240-4279
+»280~,319
«320~,359
«360~.399
+400~,.439
«440-.479
+480~.519
«520~,559
+560~.563
.600~,639
«640-.679
.680~,719
«720-.759

+760~-.799

%.

53

Distribution of correlation coefficients of specimens

Class

Frequency  Interval

5C
0

14

248
231
207
143

118

«800-.839
.840~,879
.880~,919
«920-,959

«960~-.,999

Frequency
12
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Table 10
Distribution of correlation coefficients of specimens

of group A from the Upper Visby marl computed for the case
T

-

Class Class

~ .000~.039 40 , .800~.839 4
.040-.079 .0 .840-.879 10
.080-.119 iz .880~.919 5
.120~.159 .920~.959 3
160-.199 2 .960~.999 0
.200-.239| 58

280-.279 o3

.280-.319 133

.320-.359 150

.360~.399 ’ 141

.400~.439 138

e %

.520~,559 !

.560-.563 44

.600~ 639 30

.640-.67 35

.680~.719 18

.T20-.759

31
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Table 11.
Distribution of correlation coefficlents of specimens
of group B from the Upper Visby marl computed for the case

Lot s
Ciaaa

Claas

Anterval Frequency  Interval

.000~,039
.040~,079
.080~.119
.120~.159
.160~.199
.200-.239
.240-,279
.280~.319
.320~.359
.360-,399
400-,439
A40-.479
480,519
.520-.559
.560~-,563
.600-,639
.640~-.679
.680-.719
.720~.759
.760~.799

L}

G Q = O O

[ ad [ 19

W

.800~.839
.840~,879
.880~.919
.920~,959
+.960-.999

AV

Q-
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Table 12.
Distribution of correlation coefficients between pairs

59

of specimens from the Upper Visby marl for which one of the

palir is from group A and the other is from group B, computed

for the case Lul:

Class
Interval

.000~,039
.040~.079
.080~.119
.120~,159
.160~,199
.200~,239
240-,279
.280-.319
«320~,359
.360~,399
L00-,439
L40- 479
.480~.519
.520~.559
.560~,563
.600~.639
L640-.679
.680~.719
720~.759
.760~,799

Frequency

10

a2

Class
Interval

I 800" . 839
.840-.879
.880-.919

«920~,959.

. 969“' <999

Frequency
!
11

On
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Table 13,

61

Distribution of correlation coefficients of specimens

from the Mulde marl computed for the cise 1=4:

Class

Antexval
.000~.039

.040-,079
.080-,119
.120-.159
.160-.199
,200-.239
.280-.279
,280-,319
.320-.359
.360-.399
.400-.439
.440-.479
.480-.519
+520~.559
+560-.563
+600~,639
640,678
.680-719

720-.759

« 760~ ,799

Exequency
O

10

20
25
15

27
2l
20

14

Class

Intexval
.800-.839

+840~-.879
.880~,.919
«920~,.959

» 960~ ,999
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HISTOGRAM REPRESENTING THE
FREQUENCY DISTRIBUTION OF
CORRELATION COEFFICIENTS
OF SPECIM®ENS FROM THE
MULDE MARL CQMPUTED FOR
THE CASE L=).




Table 14,
Distribution of correlation coefficients of specimens from

the Hemse group computed for the case 1~4:

Class Class

Antexval Frequency Interval ¥xrequency
.000-.039 o .800-,839 0
.040-.079 o .840-.879 1
.080-,119 0 .880-.919 o
.1zo~;159 0 <920-,959 0
+160~.199 0 .960-,999 0
+200~,239 ‘ 1

+240-,279 4

«280-,319 10

«320-,359 20

«360~,399 23

+400-,439 29

+440-,479 20

.480-.519 26

+520-,559 37

«560~.563 42

.600~-.639 24

.640~,679 19

.680-.719 7

«720~.759 g

»760~.799 5
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Table 15

Distribution of correlation coefficients of specimens

from the Eke group computed for the case 1=4;

Class
Intexval

+000-.039
«040~.079
»080-,119
«120~.159
+»160-.199
«2006-,239
«240-.279
«280~.319
+320~.359
«360~.399
«400-.439
+440-.479
+480-.519
«520~.559
«560~.563
«600~.639
+640-.679
+680~.719
«720~.759

«760~-.799

Class

EFrequency  JIntexval

0

0

10
14
35
46

145
a7
39

-800~,839
»840-.879
.880~-.919
«920-.959

« 960~ .999



FREQUENCY
160 HISTOGRAM REPRESEINTING
THE FREQUENCY DISTRIBU=-
TION OF CORRELATION

150 COEFFICIENTS OF SPECIMENS
FROM THE EXE GROUP
COMPUTED FOR THE CASE Lzl.
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Table 160
Meag value of the correlstion coefficlents

computed for the case L=3.

Horizon rean Velue of Correlation Coefficlents
e Group JaBh ‘

Hemse group 432

Mulde marl « 359

Upner Visby sarl 353
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Tabls 17
Mean value of the correlation coeff.eslents

computed for the ecase 154,

- H;rigsn fiezn Value of Correlstion Coefflclents
Zke gZroup « 556
Hems8e group 523
Mulde marl + 430

Upper Visby marl 417
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Table 1%,
Distribution of correlstion coefficlents of rsndomly

gensrzted date discussed on page 25, computel for the case L=3:

Class Interval Freguency Clsss Interval Freguency
«000-.020 455 .800~-.739 11
«040-,079 112. G40~ 373 2
L080-,119 69 «TU0=4910 2
»120-.159 106 «920-.959 0
+160-,1972 180 «960-.399 12
« 200 =,239 146

« 240-,279 159

»280-,319 53

$320-,350 224

+3560-,350 &3

+A400-.439 79

440-,479 58

480-.51G g2

+£.0-.559 | 43

«560~,599 21

«500~-.639 11

o 380= 675 45

W680-.719 3

«T20=.752 7

JT60=T00 2
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CONCLUSIONS:
No definite modality 1s evident in the frequency distri-

butions of correlation coefficients from any of the four horizons
considered. (See tables 3~15 and graphs 5+15). Therefore, it
is not possible to subdivide the group of specimens from any
of the horizons into distinct subgroups on the basis of the
results obtained. We may conclude that either 1) distinet sub-
groupings are not present in the horizons or 2) distinet sub-
groupings are present but they are of a nature such that they
are not resolvable by the methods used. With regard to the
latter, it may be noted that the methods used to test for the
presence of subgroups compare the branching patterns of the
primary and insert ribs as a whole, and do not necessarily re-
solve subgroupings which may be made on the basis of a particular
part of the pattern such as, for example, the median primary rib.
The distribution of correlation coefficlents from the
Upper Visby horizon for groups i?anﬁiﬁgpand between pairs of
specimens for which one is from group A and the other is from
group B, are indistinguishable from each other an& from the
distribution of correlation coefficient for the specimena of the
Upper Visby horizon as a whole. (See tables >-12and graphso-12).
We may conclude from this that 1) the degree of homogeneity ex-
hibited by the specimens from the Upper Visby horilzon considered
as a whole 18 the same as that of each of the constituent groups
considered separately, and 2) the methods employed did not re-
solve the relatively minor differences in the branching patterns
of groups A and B described on page 18 .



T4

The frequency distribution of correlation coefficients
for the four horizons guift .alightly to the right as a funetion
of time, for both the case L=3 and Lei. (See tables 5-1Sand
graphs -1, The mean value of the correlation coefficients
increases with time for both the case L=3 and Lel. (%ables 16417
and gnmmm£§§)u Both of the above results are consistent
with an overall trend of an increase in the degree of homo-
genelty present as a function of time.

For each horizon, the great majority of the correlation
coefficlents lie between .25 and .75. We may conclude,
from the fact that the majority of the correlation coef-
ficients are less than .75, that the branching patterns ex-
hibit a definite emount of variation from one specimen to
another., We may conclude, from the fact that the majority
of correlation coefficients are greater than .25 that there
is8, nonetheless, an underlying similarity in the branching
patterns from one specimen to another.

The correlation coefficlents of the random data(gﬁkﬁa
tributed much more discontinuously and irregularly than the cor-~

f;ﬁgaph 19

relation coefficients for the specimens studied. Thus, any
conclusions made from the results of the distribution of
correlation coefficients may not be invalidated on the
basis that similar results were cbtained from random data.
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56=G=17

56-G~23

56~G-25

56~G~26

56-G~33

56=-G=34

56-G-37

56-G-38

56-G~-47

56-G~50

75

Appendix 1

The following is a list of fossil localities from
fossils conaidered in this report were obtained:

Mulde brickyard, Mulde marl, klintehamn quadrangle,
Mastermyr canal, east of Sprage~Hablingbo road;

Hemse skiffer, Hemse quadrangle.

Lau canal, Hemse marl just south of the Eke Outcrop,
Ronehamn quadrangle.

One-half way between Adgvide and Haffride, Hemse marl,
south on N-side of road, Ronehamn quadrangle.

Quarry of cement plant in slide. Slite marl, Slite
quadrangle,

S8hore on point between Gustavsvik and snackgardsbadeu,
N of Visby; L. Vieby marl, Visby quadrangle.

Eke group (youngest part) about 500 m. 8.W. of Ronehamn
Harbor, in ditch (just below contact with Burgsvik
sandstone; Ronehamn quadrangle.

Laubacker, Eke marl, Ronehamn quadrangle, Lau Parish.
Shore at Gnisvarda flge., Upper Visby marl, Tofta Parish,
Klimtehamn quadrangle.

E. side of Kopparsviksgaton and Gutevagen, Visby, where
these streets intersect. Basal beds of Hogklint group,

Visby quadrangle.



56-G=~51

56~G-66

76

Appendix I (continued)

Just N. of road 2% km, S. E. of Hemse station,
Hemse Parish, Hemse quadrangle, Hemse marl.
Rover Liljas hala, parish of Vasterhejde, lowermost part of

Hogklint group, Visby quadrangle.
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APPENDIX II: HOMOLOGIES OF SECONDARY RIBS

In the definition of the correlation coefficient
secondary ribs were not considered because, on the basis
of what is known about the branching pattern, it is not
possible to conclude what the homologies between the second-
ary ribs of different specimens are. The following is a
discussion of the possible homologies that may exist between
secnondary ribs of the fossils studied.

Between any two given primary ribs or between a given
lateralmost primary rib and the lateral commisure on the
fossils studied there may be O, 1, 2, or 3 secondary ribs.
Hence, for two specimens A and B there are 10 possible com-
binations of numbers of secondaries between two given primaries
or between a lateralmost primary and the lateral commisure.
Each of these combinations is listed below and the possible
homologies are noted,

QA and Qn are the number of secondaries in the region compared
on specimens A and B respectively.

Case 1: QAuQBaO.

Cage 2 QAaO Qaal.

Case 3: QA~O QB-Q.

Case 4: Q=0 Qp=3.

Case 5: QAngal. In this case it is possible the two second-~

aries present are homologous but it is also possible

that they are not homologous.



Case &3

Cagse T3

Case 8:

Case 9:

-3
@¢]

QAul Qp=2. In this case the secondary on specimen

A ﬁay or ﬁay not be homologous to one of the two
secondaries on specimen B,

Q=1 Qp=3. In this case the secondary on specimen A
ma& or ma& not be homologous to one of the 3 second-
aries on specimen B.

Qa=2 Qp=2. In this case the following interpretations
are possiﬁlaz a) the two secondariles on specimen a are
homologous to the two secondaries of specimen B,

b) the moat medial secondary on specimen A is homo-
logous with the most lateral secondary on specimen B
and the remalning secondaries are not homologeous,

c¢) same as above with B and A interchanged, and d) none
of the secondaries present are homologous.

Qq=2 Qp=3. Let the medial and lateral secondaries

on A be denoted by A, and A, respectively and the

1 2
medlal, middle and lateral secondaries of B be de-
noted by Blg Bz, and 33 respectively. The following

interpretations are possible: a) A, 1s homologous

1
with By and Ap 1s homologous with B,; b) A; 1s homo-
logous with B, and A, 18 hamologous with BB; c) A, 1s

homologous with B, but Aa is not homologous with B,

or Bgj d) A; is hzmologous with B, and Ay 1s homo-
logous with 33; e) A, 1is homologous with By but A,
is not homologous with B3; f) A, is homologous with
B3 and A2 is not homologous with any of the second-
aries on specimen B; g) Al is not hcmologous to any

of the secondaries on specimen B but A2 is homologous



to By, Be, or 33; k) nong of the secondaries present
are homologous.

Case 10: Qq=Qp=3. Let the medial, mliddle and lateral second-
ariea‘of specimens A and B be denoted by &5, Ap, A3
and By, By, B3 respectively. The followling inter-
pretations are possible: a) Ay, Ay and A3 are homo-

logous to B., B., and B, respectively; b) A, and A,

1’ T2
are homologous to Bl ang 32 respectively and AB is
not homologous to 333 G) A4 1s homologous Yo Bz
and A, 1g homologous to Bgj d) A, is hanologous
to By and Ag is homologous to Bp; @) Ay 18
homologous to By and Az iz homclogous to Bg; £) Ay

~ 48 homologous to Bl and nelther A, nor AB are homo-
logous %o secondaries on speclmen B; g) Al ie homo-
logous to B, and A; is homologous to Bg; h) A, 1s
homologous to B, and Az is hamologous to Bg; 1) Ay
is homologous to Bg and neither A2 nor AB are haomo=
logous to secondaries on specimen B; J) A; is homo-
logous to 53 and neither A, nor A3 are homologous
to secondaries on specimen B; k) A, is homologous to
B, and Ay 1s homologous to Bo; 1) Ay is homologous
to B, and A3 is homologous to Bs; m) Ap 18 homologous
to Bp and A3 1s not hoamologous to any of the second-
aries on specimen B; n) Ay is homologous to By and
A3 is homologous to B3 but A, is not homologous to

Bi; 0) A, is homologous with By but neither A; nor Ag



are homologous to any of the secondaries on spscimen
B; p) A, 1s homologous with By but none of the other
secondaries are homologous; q) A3 i3 homologous with
B3 but none of the other secondariles are homologous;

and r) none of the secondaries are homologous.



DATA:

The following section consists of a list of the values o7

growth line spacings for the Upper Visby marl, Mulde
marl, Hemse group, and Eke group which are listed on
pages 38439f40. The data for each specimen is listed

in the order glven on pages 38,39,&40. The growth line
spacings intercepted by branches which do not have an
adjJacent node at their anterlor end are listed as nega-
tive numbers. The growth line spacings separating nodes,
which have no associated insert rib,from the anterior
and lateral commissure are listed as negative numbers in
the position corresponding to the assocliated insert rib,
Zeros are placed in the positionsin the sequence for a
specimen corresponding to branches, and insert ribs and
corresponding nodes, which were not present on the specimen,

All other data is listed as positive numbers.

o
GNiE



DATA FOR THE UPPER VISBY MARL

THE FOLLOWING IS A TABULATION OF THE DATA FOR
SPECIMENS FROM THE UPPER VISBY MARLe

SPECIMEN IS LISTED IN THE ORDER GIVEN ON PAGE 38+

SPECIMEN 1

1.E0 1.E0
34E0 €0
~8,4E0 ' 9¢E0
54E0 0+E0
0+E0 ~ 0eEO0
~64E0 . ~lleE0
~10.E0 ~124E0
0sE0Q 0+ED
06EO o 8eEC
0.E0 ~ 0eE0
0+E0 0.80
0+EO 04E0
~44EQ 0+E0
0.E0 «20+E0
04E0 0.E0
104£0 ~ =104E0

0.EQ ’ OQEO‘V"

_0eE0

1.E0
~184EQ
40ED

=12+E0
0+E0
_ 0eEO
0«E0

0+E0

0.E0

0+EQ

‘ 0+EQ
- =10.E0

—~ RSN

) 0§E0

THE DATA FOR

=~11.E0

MléoEG»"

) 0050_

EACH

104E0
~84EOQ
T«EOQ
0«EQ
64EOD

»_f}GggO o

04EOQ
0«EQ
04E0
=4+EQ
0+EO
0eE0
04EQ
0+EO
0.E0Q
0+EO
DeEO



OQEOMA_ ' 0+EQ Oaﬁov

OcEQJ ’ , QoEO

*5(%0‘ M?,EO

0.E0 - 72!;0

~5,E0 - =5.E0
6.E0 . TlasE0
0sE0 OekO L -
0+E0 N 0sEO0 0sEO0

0+EQ L WHAQ!EO o

SPECIMEN 2 .

14E0 . leEO 14E0 TeE0
1.E0 © 1eEO | =14eE0 =BeED
~84E0 6eE0  ° 54E0 54E0
64E0 0+E0 0+E0 04EOQ
0.E0 0.E0  0.EO «8eE0
~8,E0 ~9.60 =9 E0 ~9+E0

~94E0 | =BsE0  =B.EO 0+E0

0+EOQ D+EO

0.EQ0 - wﬂtﬁﬁ *NHMQ’EO QQEO

74E0 ~ 0eEO
04EQ | 0eE0 0eE0 0+E0
04E0 B _ |
04E0 | 0sE0 11.E0 ~64E0

«~56.EQ Q{EQ_muw,y; B OQEQ< ) 0«EQ

00 0eEO



0.E0 560  —124E0 | ~124E0
04EO 0sE0 0.E0 0+E0
0+EO 0+EO o 0+EO0 0.E0
04E0 . 0«EQ 0+E0 ‘ 04EO
0eEO 0eE0 0+EO 04EO
0.E0 ~ 0+E0 ) 13.E0 -4 4EO
~44EQ 0+E0 A ) 04E0
0+E0 124E0 ~5+E0 «54E0
0.E0 ) OqEOV 4 0+EQ 0+EO
~17.E0 0eE0 0+EO 0+E0
04EO 0.EO 0.E0 . 0+EO
0.EOQ | 0sE0 0+EO 04E0
04E0 | 00E0 0sEO0 0EO

SPECIMEN 3 )

0sE0  1eB0  1eE0  6eE0
40 2eE0 10E0 ~21.E0

12.E0  6eE0 6eEO 4E0

13.E0 . <l7.B0 “17.EO 0+E0

0.E0 4 0+E0 . =9.E0 ~94E0
10.E0 ~17+E0 ~174E0 ~174E0

94E0 12460 . -12.80 04EO

0+E0 ‘ 0+E0 0+E0 0+EO

0sE0 64E0 | 0+E0 04E0



0+E0
0+E0
04E0
9eEQ
~184E0
04E0
0.EQ

OO0 .

»QcEO
0¢EO
15.£0

04E0
11.E0

0+EO
«22E0Q

04E0

SPECIMEN 4

24E0
3.0
~184E0
5.E0
0+E0

~10.E0

0eEQ 0eEO0
OsEO _OeEO
. OeEO leEO
. "19eE0 —19+E0
. "2BeE0 ) 0eEO0
_QeEO  OeBO
0O 0eEO0
0+EOQ 0«ED
OeED 0+EQ
0s80 JeEO .
mw*}i:ﬁo =14 4EQ
104E0 «1T«EQD
0eE0 ... 0eEO
~l7.k0  <17.EO
_0E0 0sE0
*?ZoﬁO 0+ED
0+EQ 0+EQ
180 . 1eEO
5eEOQ 8+E0
TeE0 9eE0
«154E0 10.E0
0.E0 D«EQ

54E0
~184E0
~174E0
0+EO
0+EO



0.E0
0.E0
0+E0
0+E0
04E0
04E0
0+E0
~184E0
0+EQ
0.E0
=24 4E0
0+E0Q
0+E0
0+EQ
6.E0
~14,E0
0+E0
0+E0
0+EO
0+EO
0+EO

SPECIMEN 5

1.,E0
4+E0

~10.E0

~10+EQ

~12.E0 _Tlz.E0
~54EQ o «54E0
0eE0 . 0eE0
O.EO o _AO‘EG,
Ofgq,m_.%_w WNWQ-EO
(OO GeBO
~84EQ -8 4EO
5.E0 . é;9cE0_
04EQ B ~18o£0
0«EQ » 0+E0
O‘EQ“H“wN o 0+EQ ‘
0.E0 __0eE0
- O.EOWWWWW_*~ N 40£0‘
"15.E0 ~154E0
44EQ - ; fZQ.EO
ﬂ.EOkmm ‘ ~12.E0
0.E0 »W*me‘”'w«"O.EO
°9E°>,Wﬂum - “OQEO
O.ED 0eED
0+EQ 0+E0
1eE0 1.E0
‘2480 GeEO

0+E0
04E0
0+E0Q
0+EO
0+EQ ‘
0s£0
IGqEOA
0+£0
1.E0
~184E0
0+E0
0¢E0
04E0
54E0
~144E0
84EO
~12,4E0
0+EO
0eED
0+EO
0eEO

3.E0

104E0



10.E0
5.E0
=15.E0
8.EO
11.E0
~12.E0
0.E0
0.E0
0+E0
0.E0Q
=204E0
04E0
0.EQ
13.E0
0+E0
0+E0
0«EOQ
124.E0
~104E0
04EOQ
~30.E0

O-EO’

0.EQ
0+EQ

9¢E0 94E0
12¢€0 12.E0
~15.E0  ~15.E0
84E0 ~84+E0
11.E0 11.E0
~124E0 ~124E0
0+E0 0eE0
.80 . 0eEO
. 0eE0 _0-E0
080  ....10.EO
0eE0  0sEO
~304E0  0sE0
0+E0 0+E0
~17E0 «17+E0
GeBO _0eE0
0.E0 0«E0
0.E0 8eEQ
~104E0  =10¢E0
204E0 ~104E0
0O 04E0
B0 . OsEO
0+£0 .. 0eE0
04EO  0eEO
0sE0_ 0+E0

S4E0
~134E0
84E0
~214E0
~12+.E0
1T+E0
0.EQ
0+EQ

7 QOEO"»'

«204E0
0.EO
0+EQ
04E0
OeEQ

«304E0
0+EQ

12.E0

. ~10+E0

«104E0
0eEQ
0+EO
OEO

0.EQ

0.£0



SPECIMEN 6
1.E0 leE0 1.E0
54E0 54E0 1+E0
64E0 54E0 B 6E0
B4EO | 5.E0 =13.E0
04EO ~84EQ ~ ~84EQ
~104E0 ~9.E0 64E0
64E0 ~TsE0 ~74E0
64E0 0sEO 04E0
0.EQ 0.50 0¢EOQ
0.E0 ‘ O.t‘EOW - o Ovo‘EO
04EO © 0E0 0eEO
 04E0 ~ 0sE0 12.E0
~10.E0 . OeBO _0eEO
0.0 . me2.E0 0eE0
0.EO0 . OeEO  0.E0
0+EO 0O 0eEO
40}50 ,MMAWHMNTQfgow, B O’Eqi
O+EOQ 0eEOQ 0EQ
0+EQ 0.E0 ' 13.E0
~94E0 0sED 0eEO0
04E0 144E0 ~84E0
04EQ B 0+E0
204E0 ~24E0 ~24E0
O;EO 0eEO 0+EQ

6E0
~144E0
6E0
04EO
54E0
64E0
6E0
'04E0
0+EQ
0+E0
0+E0
~104E0
0+E0
0+EO
0eEOQ
0+E0
0eEO
0+E0
~94EO
0+EO
~84E0
0+EO
0EO
0+EO



8 e

0+EO ~ 0eEQ

0.E0 OeEO

. OeE0

_0sEO0

SPECIMEN 7
1.E0  1.E0 1.E0
C 4eE0 4eED 2060
MWWf@:EQ ‘ _Mﬂww’wwf9o€0 «9+EQ -
=~94E0 ) . “HM“II.GQ ~11.€0
0.EO  0eEO 0.0
Qo$9U>V>W4 o 0eEQ 0+EO ~
04E0 . OeEO  0eEO
0+EO . beEO 0+E0
wOF;E'O'MWWW_MWK 04EOQ 0e.EQ o
0.EOQ O-EO. O«EOQ
04E0 040 0+EO
0+4E0 ,‘otng,~”m,.- 9.E0
~6,E0 ~ 0eEO 0+EO
0+EQ o o.Eoﬂi 0+E0
0eEQ LI 0+E0
0+EO 0«EQ 0«EO
04E0 | 04EO 0+EO
0eEOD o 0kEO 04EO0
0sE0 0+EQ ~154E0
04EO 0eEO0 04EO

T«EQ

- =6eE0
 =9eE0

0«EO0

0.E0

0eEO

0eE0
104E0
0+E0
0¢EO
04E0
=6+E0
0.E0
0.E0
04EO
0+EO
0eEO
0+E0
0EO
04E0



0«EOQ
O.EO
0.E0
0.EQ
0+EQ
0«EQ

SPECIMEN 8

1.E0
2.E0
9+E0
54E0
0+E0
«10.E0
.5-E0
0.EO
0.E0
0.EO
0.E0
0.EO0
»124E0
0.E0
04EO
11.E0

1.E0

24E0
64EQ
0«EO
~3+E0

1£0

-18.£0
44E0
04E0

~3+E0

6:50‘“~Mw

10.E0
0'5QM

9059“_> e

0+E0
04E0
04E0
=24E0

64E0 L

04E0

’ ”?050> o

84EQ

~114E0
‘ OOEQ o

0¢E0
0«E0
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04,E0

"8&$0

04EO
0eE0
04EO0
04EO
04EO
~ 04EO

67

0+E0
0+E0
0«EO
0+EOQ
0«E0
0+EQ
0+EQ
0+EQ
0+E0O

-8eED

0+EQ

~84EQ

C+EQ
OeEOQ
0+EQ

DeEQD

~8+EQ

0.E0
04EO
04EO
0+EQ
04EO

700&0

0«EQ



o e dbe e o e © 4 A B et e e
. H

SPECIMEN

1.E0
44E0Q
0+EQ
~8EQ
0E0
0.E0
0.E0
0+E0
17.E0
0eEQ
0eE0
0+E0
~11,E0
0eEO
~94E0
64E0
=94E0
0+E0
0.E0
=16.E0
0.E0
0+E0
«18.E0
0+EO

&8

... 9eEO0
T15.E0
_0eEO0
~11E0

*IS'EG.WW“Mw. o

1«80
BeEO

~0eE0

0+ED

~0eE0

0«E0.

154E0

”OCEO

6+E0 11sB0
=9.E0 LT9eE0
 11.E0 114E0
_ T9eEO =9+E0
04E0 0+EO
0+E0 10eE0
0+EQ 0+E0
104£0 ~164E0
0+E0 “0eEO0
0+EO 0+E0
04E0 0eE0

0+E0
0+EOQ
~144E0
0+EO
0+E0
04E0

_0sEO0

16E0
04EQ

. 0eEO

0+EO
~11.E0
0+EQ

114E0
~94E0
~94E0
~174E0
0+EO
«164E0
0+EO

«164+E0

0.0

0.EQ
DeEO



g e . Sy s reneoees

0.E0

0+EQ

SPECIMEN 60

1.E0
1.E0
~54,E0
~44EO
04E0
~34E0
04E0
0+E0
04EO
04EO
0,E0
04EO
~5,E0
04EO
0eEO
T4E0
04E0

» 0}50

0.E0
0+ED

69

0eED 0+EQ
0+E0 QQEO
;rgoA ) o %-EO
9+E0 - ?oEQ
8+E0 (8eED
MjﬁoEO *4-§9w L
OQEQ - »0.E0"
=380  T3eE0
00 _0eF0
0.E0 0eED
0.E0 0eED
OoEQ 0.E0
OaEO FHO'EO,
0eEO . 10.E0
0sE0 _0«E0
~10.E0 i _ 0EOQ
0.EO  DeEO
~3E0 ~3+E0
0.E0 ) ~0,»29
00 _OeEO
0.EOA i M“;§fE°
0B 0eEQ

0«EO

0«EOQ

84E0
-5 4EQ

-4 oEQ

0EO0

~34E0
0+EOQ
04E0
0.E0
0.EQ
0«EO
0«EO
*5;50
0+EO
0+E0
0*50
0«EQ
0eEO
0E0
0+EQ

GOEQ



0+EQ
0+E0
7.€0

0.E0
~ 0.E0
04EQ

SPECIMEN

1.E0
3.E0
~64EOQ
~9+EOD
0+E0
~54E0
0.EO
0.E0
0.EO
0.EQ
04EQ
0+4E0
0.E0
0+EQ
0.EO
-6+E0

] ) 0
TeEO ~84E0
OefO 0+E0
. =BeEO =8+E0 .
. 0eEO 0«EO0
OeBO _0eEO
_.0eBO  0eEO
61 B . i
] . 1eEO le€0
. BeEO 8eE0
5eBO 3.E0
“54E0 =5.E0
_0eEO OeE0
~7+EQ ) ~74E0
0sE0 04E0
0.0 ... 0eEO
060  0.E0
OeEO 0+E0
. 0eEO 0eEO
0.EO0 ~64E0
0+EQ 0+E0
=60EQ_ 0.EO
0eE0 0+E0
0eEO  0eEO

~84E0
D«EQ

_ 0¢EU<

0+EQ
D+ED
0+EQ

T4EO
=6+E0
~94E0
04EO
~5,E0
0+EO
0+EOQ
0+EO
0EOQ
0.EOQ
04EO
0«EQ
04EO

0s€0

0+EQ
O+EO



0+E0
0+EOQ
0.E0
~3.E0
0.EQ
0.E0
0.E0
0+EO
0+EQ
0+E0

SPECIMEN 62

1.E0
24E0
0eEQ
~5+E0
0+EQ
04£0
0+EQ
0+E0
0+E0
OgEO
0eEQ
0.EQ

24E0 1.0
24E0 ~T.E0
~44E0 ~4oEQ
0eBO . 0.E0
0sE0 ) 0+E0
(0sE0 0.EO
0sBO  0eE0
0s80 0eEO0
9'??“ - 0+E0
9{?9_“7‘m~u‘ 0«E0
0+E0 0+E0 -
04E0 _ ~9.£0

- ?1,

0eE0 0.ED
06E0  0eEO
0sE0 - 104E0
0.E0  04E0
TeEO  =44E0
0+EO0 (04E0
0.E0 o »ﬁp.Eo
0.E0 0WEO
060 ~~~ 0«E0
OeE0 0¢EOQ

~6¢EQ
O«EQ
*3060

0+E0

~4oEOQ
0.EO
0+E0
0EQ
0EO
0+EO

=6¢EQ
0EO
~54E0
0+EO
0+E0
0+EQ

04EOQ

‘ 0+ED

0+EQ
O'Epm,

0+E0
0.E0



0.E0
0.E0
O+EQ
04E0
04E0
0+E0Q
04E0
0+EOQ
04E0
0.,E0Q
0+E0C
04€0

OOEG‘

0.,EOQ

SPECIMEN 63

1.E0
=94E0
0+EOQ
~24E0
0eE0
04EO
04E0
0+EQ

0+E0 0eEQ
04EO 0+E0
0sE0 0eEQ
04E0 . 0eEO
QeEOQ . 0eED
.. OeEO  0eEO0
0¢EO0 - =9+E0
0.E0  _ _0eEO
__T9eE0 e DsEO
0eE0

__QeEO

Oggguw B B 0+EQ
04E0 0.E0
L1 B} _OeEO
0sEO 04E0
1.E0 1eE0
T8O | 64E0
04E0 0+E0.
~34E0 ~34E0
0.E0 OoEQ
04EO 0+E0
0+E0 0+E0
0sE0 0+E0
S 4

0+EOC
04EQ
0.EQ
04EO
0+ED
0.EO
0«EO
0«EQ

.OQEO

04E0
0+E0
04EO
0+EO
04EO

«~9E0Q
0.EQ
~24£0
0+E0

0EQ
0.EO
0.EOQ
04EOQ



0+E0
0.E0
0+EQ
0+EQ
0.EO
0.EQ
0+EOQ
0.EC
0.EO
0.0

. DeED
4“4050

0.E0
0.E0Q
9.E0
0+E0
0.E0
0+E0

SPECIMEN 64

1.E0
9.E0
4,E0
6.E0

73

0¢EQ 0¢EO 0+ED
0+EO 0+EO 0.EOQ
0sE0 0+E0 04EOQ
04E0 ~7+E0 0¢EOQ
0sEQ 0eEO 04EO0
~TeE0 04EO 04EOQ
04E0 o 04E0 04EO

| 04E0 04E0 04E0
(0+E0 0.E0 0+E0
 04EO 0660  0EO
o OeBO TeEO 4eEO
 0eE0 0.E0 0+EOQ
=110 0E0 0+EOQ
04EO 0+E0 0+E0
~24E0 ~24E0 0+E0
0eE0 0+EO 0eEOQ
04E0 0¢EO 04EQ
0+E0 0+EO 0eEOQ
24E0 24E0 94E0
TeE0 5eE0 T4E0
4eEQ ~84E0 64E0
8eEQ 74E0 -l.€0




~1,E0
~44E0
~44E0
~4oE0
124E0
0.E0
0+E0
0+EO
~94E0
0+E0
..DeEO
-164E0
04EO
0+EO
04EO
~64E0
04E0
0eEO0
04E0
04E0
04E0
0+E0

SPECIMEN 65

o 74
~4eE0  ~heEOQ
0.E0 o 0EO
~4 4EO ~44E0
_T3eE0 ~3eE0
06BO  0eEO
0«0 . 0eEO
06E0  0eEO
0.E0 11+E0
__TleEO  _ =leEO
e L20EQ ~4eEO
04E0 04E0
. 0sE0 _OeEO0
0eBO . DsEO
_OeEO 0.E0
OeEO  14eEO0
0+E0 0+EO
0+EO 0+E0
0.EQ 0eEO
0eE0 0+EQ
0eEO0 B 0+E0
04E0 0+E0
0sEO 0+EO



PR

0
> x‘_'s'f . i

1.E0
2.,E0
T«EOC
64E0
0.EO
=13,E0
=134E0
O«ED
0+E0
0.EO0
0.E0
/.9.“56
~10.E0
0.E0Q
«~9+E0Q
9.E0
0+4E0
04E0
0.EO
~104E0
0+E0
0.E0
0.E0
0eEO

0+ED

0.EO

1.E0 )
2;59“

6.50

«~104E0 7

”6050
T+EQ
IOfEQ

QQEQ_w

OtEQm

0+E0

0sE0

OQEOWM_

0+E0
6+E0

*Q‘EO'K o

*14.E0
0EQ

0s80

0uE0
04E0
0.E0
0+E0

0e4EQ o

0sE0

0059

~0eE0

75

BGEO

| ~134.E0

6¢E0
0.E0
«134E0
B4EOD
0+EOQ
0+E0
0050
0«E0
D+EO
~10.E0
0«EO
~174E0
0+EQ
04E0
0.E0Q
04E0
=10+E0
0+E0
0+EO
0+EQ
0.EO
0+E0
0+EOQ
0sEO0 1951

PR YN

.. lysay



THE FOLLOWING IS A TABULATION OF THE DATA FOR

SPECIMENS FROM THE MULDE MARL . THE DATA FOR EACH

SPECIMEN IS LISTED IN THE ORDER GIVEN ON PAGE 38 .

SPECIMEN 1
1.E0 64E0 5eE0 =3+E0Q
=34EQ ~44E0 =4 +EQ 0+EQ
0.EQ 0+EOQ ‘ 0eEO 0eEQ
04EO 0+E0 0«EOQ 0EOQ
0+E0 0+E0 04EO 0+EQ
00EOD 0+E0 0«EO 0+EO
04EQ 0eE0Q 04E0 04E0
0.EQ 04E0 9E0Q =14E0
=1+E0 0+E0 0+E0 0.E0
0«EQ =10+E0 0+E0 0EQ
0+ED 0«E0 0+EOD O«EQ
0+E0 0eEQ 0.E0 O«EO
0.EQ 0.EQ 0+E0 ~10.E0
04E0 0+E0 0+EQ 0+EQ
0+E0 04E0 ~104E0 . 0.E0
06EO 04EOQ 0+EO 0+EO

" 0eEOQ 0«EO 0+E0 0+EOD




)5

04E0 04EO 0+EO 0+EQ
SPECIMEN 2
1.E0 24E0 24E0 ~5.E0

~54E0 =54E0 ~54E0 04E0
04EO 04E0 0+EO 04EOQ

~ 04E0 04EO 04EO0 0+E0
04EO 0¢EO 0+E0 0+EO
0.EO 0+E0 0+E0 0+EO
0+EO 0+E0 04EO 0+EO _
0¢E0 0+E0 ~84E0 0+EO0
0.E0 0+E0 04EQ 0eEOQ

- 04EOQ 7E0 ~ =leEO =1.E0

04E0 04EO 04E0 0+EOQ
04EQ 0¢E0Q 0+E0 04EO
04E0 04E0 0+E0 64+E0

=24E0 ~24E0 0+EO 04EO0 -
04EO 04EOQ 04EO 0+EOQ
04E0 0+EOQ 0.E0 0+E0
0+EO 0+E0 04EO 04EO
04EO 0eEO 04EO 04EO

SPECIMEN 3




1.E0 2.E0 3+E0 ~74E0
o 5eE0 54E0 44EQ 04EO
04E0 =24E0 =24E0 ~1.E0
=14E0 «2+E0 =24E0 0.EQ
0+EO0 04EQ 0+E0 0+EQ
| 0+E0 0+E0 0+E0 0eEO
0+EO 0+EQ 0¢EQ 0.EOD
0,EQ 0+ED 84EQ ~2+E0
=24E0 0+EQ 0«EOQ 0«EO
04EO ~104E0 0+EQ 0eEOQ
0+EQ 0+E0 0+EO 0+E0
6+E0 ~40EQ =4 4EQ 0+EO
0+EO 0eEQ 0sEQ 8+E0
~24E0 ~24E0 0+EQ 0.E0
0.E0 04EO T«EO ~3.E0
~34E0 0+E0 04EQ 0+EO
0.E0 =7.E0 0+E0 0.E0
0+EQ 0+EQ 0eEO 04EO
SPECIMEN 4
2
: 1.E0 34E0 24E0 B.EO
T4EO «~134E0 8+€0 ~44E0
-4 oE0 ~54E0 «5eED 0.E0




0.EO ~54E0 ~54E0 0.E0
04EO 0.E0 0+EO 0.EO
0.E0 0+E0 0+E0 0.EO
04E0 0+E0 0+E0 0E0
04EO 0.E0 114E0 ~54E0
=5 ,E0 04EO 0+EO0 0+E0
D.EO 114E0 ~54E0 «54E0
06EO 0eEO 0+EO 04EO
10.E0 ~64E0 -64E0 0eEO
0.E0 0+EO0 0eE0 10.E0
-5 4E0 «64E0 0E0 04E0
0.EO 0.E0 =164E0 0.E0
04E0 04E0 0+E0 0eEO
0.E0 0+EO 0+E0 0+EO
0.E0 0+E0 0+E0 04EO
SPECIMEN 5
1.E0 24E0 1.E0 7+E0
TEO 6+E0 40E0 ~94,E0
«94E0 ~94E0 ~94E0 ~11.E0
BoEO 11.E0 ~13.E0 | €0
0+E0 0+EO 0EO 0+EO
0+E0 0+E0 0+E0  04E0
0.E0 0+EO 0+E0 0.E0
0.E0 0eEO 104E0 =9 4E0




=9.E0 0eEQ ) 0+E0
04E0 5,E0 -4 4EQ ~44EO
0+ED 0+EOD 0+E0 0+EO
04E0 04E0 0eE0 0.EO
0+E0 0+E0 0+E0 5.E0
114E0 «14,4E0 ~34E0 ~34,E0
0.E0 04E0 ~19.E0 . 04EO
04E0 04EQ 04E0 0+E0
0.E0 0+E0 0+EO 04E0
0+E0 0+ED 0+E0 0.E0
SPECIMEN 6
1.E0 64E0 84E0 ~54E0
«54E0 ~34E0 «34E0 0+EO
04E0 04E0 0¢EO 0+E0
04E0 0.E0 84E0 04E0
04E0 0+E0 0eEO 0.EO
04ED 04E0 04E0 0+E0
04E0 04E0 R 0+E0
0.E0 04E0 6+E0 ~64E0
«64E0 0+E0 0+E0 04EO
04E0 T+E0 -5 EQ -5 €0
04E0 0+E0 0eEOQ 0.E0
7.E0 -5,E0 ~54E0 0.E0




0.E0 0.E0 0.E0 6.EQ
~64E0 | ~64E0 04E0 0.E0
04E0 040 6+E0 ~64E0
~64E0 04E0 0sE0 04E0
0.E0 ~12,€0 0+E0 0.E0
04EQ 04E0 04E0 0.E0
i
| SPECIMEN 7
1.E0 2.E0 24E0 ~94E0
. “9.E0  =9.E0 -9.E0 04E0
L 040 0.E0 04E0 04E0
% 04E0 0+E0 04E0 04E0
| 0.E0 04E0 04E0 04E0
04EO 0eE0 04EO 04E0
| 04E0 0.E0 0.E0 04E0
| 04ED 04EO ~124E0 0.EO
% 0.E0 04E0 040 04EO
| 04E0 94E0 ~34E0 ~3.E0
04E0 04O 04E0 04E0
~12.4E0 04E0 04E0 0+E0
| 04E0 04EO 0+E0 ~12.E0
| 04E0 04E0 04E0 0.E0
04E0 04E0 10.E0 ~2.E0
«2.E0 0+E0 0+EO 0.EQ




0¢EQ 0.E0 0+E0 0+EQ
0.£0 0+EQ 0¢EQ 0+E0Q
SPECIMEN 8
1.E0 24E0 4+E0 8+E0
T.EQ 4¢EQ «~10.EQ -44EQ
=4 4E0 «54E0 =54E0 ~6+E0
~64E0 0.EO 0+EQ 0+EQ
0+E0 0.E0 0+EQ 0+EQ
04EQ 0.EQ 0+EO 0+EQ
0.E0 0+E0 0+EQ 0«ED
0+E0Q 0+E0 8eE0D ~T«EQ
=T4EO 0+E0 0¢EO 0«EO
0+E0 ~154E0 0+EQ 0.EQ
0+E0 0.EQ 0.E0 0.EO0
0+EQ 0+E0 0+EQ 0eEO
0.E0 0+E0 0+E0 «15.E0
0.EQ 0E0 0«EO 0.E0
0.EQ 0+E0 ~15E0 0.EQ
0.EOQ 0+EQ 0+E0 0+E0
04EQ0 04EOQ 04EQ 0eEQ
04EO 06E0 0+E0 0+EOQ




SPECIMEN 9

1.E0 4eE0 6eE0 =6 4E0
~64E0 ~44E0 -4 4E0Q 0.E0
f 04EOD 0+E0 0+E0 0+EQ
§ 04E0 04E0 0+E0 0+E0
04EO0 0+E0 0+E0 0+EO
0eED 04E0 0eEO 04EO
0eEO 04EOQ 0+EO 0+E0
i  0eE0 0.E0 ~114E0 0+E0
§ 04E0 04E0 0+E0 04EQ
?  0eEO0 ~114£0 04E0 ~ 0eEO .
_ OeEO OsBO OO  0.E0
0+EO 04EO 0+E0 0eEQ
0eE0 04E0 B 04E0 ~114E0
j 0.E0 0.E0 0+E0 0+EO
: 0.E0 © 0eEO 7+E0 «4,E0
% -4 oEQ 04E0 (04E0  0.EO ]
| 0.E0 ~11.£0 0+E0  o.E0
| 0+E0 0+E0 04E0 04EO .
| SPECIMEN 10
¢ 1.E0 2.E0 44E0 ~11.E0
44E0 5.E0 ~94E0 04E0




i 0.E0 ~TeE0 ~74E0 ~44EQ )
~4,E0 0+E0 0E0 0.E0
B 0.E0 0+E0 04E0 0.E0
0.E0 0+E0 04E0 0eEO
0.E0 0+E0 04E0 0.E0
| 0.E0 0.E0 84E0 -6 .E0
§ “6.E0 04E0 0+E0 0.EO
| 0.E0 74E0 ~74E0 ~7.E0
5 0.E0 0+E0 0eEO 0.EO
«~104E0 04E0 0+E0 0+EO
0.E0 0+E0 0+EQ 11.E0
~3.E0 »3,E0 04ED 0E0
0+E0 0+EO 64E0 ~84E0
~84E0 0,E0 0+EQ )
04E0 8E0 «4 oE0 ~4,E0Q
0EO 04EO 0+EQ 04E0
! SPECIMEN 11
|
‘ 1.E0 3.E0 2.£0 ~94E0
74E0 «104E0Q 64E0 0.EO
0.E0 ~24E0 ~2.E0 ~44E0
~44E0 04E0 0+E0 04EO
0+E0 0+E0 04EO 0.EO0
04E0 0.E0 0+E0 0EO




0.E0 0.EO 0.EO
0eEO _ 0¢EO . =13 4E0 0.EO
04E0 0.E0 0+EO
04E0 0+E0 0¢E0
04E0 04EO 0.EO
0.E0 0+EO 0.EO
0+E0 0.E0 44EQ
! ~9.E0 ~94E0 0.EO
§ 0.E0 0.E0 0.EO
2 04E0 04ED 0EO
| 04E0 04E0 0EO
0+EO 0+E0 04EO
SPECIMEN 12
1.E0 74E0 ~34E0
«3,E0 =24E0 20E0 04EO
0+E0 04EO 0.E0
0.E0 0+EO 04E0
04EO 04E0 0.EO
04E0 04E0 0.E0
0+EO 0+EO 04E0
0.E0 0+E0 04E0
04E0 0¢EQ 0E0
04E0 0+EO 04EO




03°0 03°0 03°0 03¢0
~——————53%% 0311 03°%0 03%0
03°0 03°0 03°9- 03¢9-
G dee ~ 0390 03°0 03°0
o3 03°0 03°0 0311~
5390 030 03°0 03°0
s 5390 03°T1- 03°1-
- ETE 03°1-~ 03°1~ 03%g~
03°8- 03°2z 03¢0 03°0
) 03°0 03°0 03¢0 0370
03%0 03°0 03°0 03°0
5595 ELI 53%0 0I3%0
537 03%0 03 03%e-
03%6= 03% 03°%0 03°1=
LR ELT 03%% 03%8~
03%7 031 03°2 03°T
€T NIWTOIS
63°0 03%0 03°0 03%0
03°0 03°0 03°0 03%0
030 030 03°0 03°¢c~
T 5555 930 03°0
03°0 03°0 03°0 03%0
0a*Ti- 03°0 03°0 03°0
5T LEM REM b
o B 03%0 030 03°0 EEMY




0+E0 =114E0 ] 0eEO _0eEQ
0+EQ 0¢E0 04E0 0.E0
SPECIMEN 14
1.E0 34E0 24E0Q 3.E0
~44E0 ~34E0 ~34E0 ~1.E0
=14E0 04E0 0+E0 0.E0
0+E0 04E0 0+E0 04E0
0+EO 0+E0 0+E0 04E0
0¢EQ 0eEQ 04E0 04E0
0+EQ 0eEQ 0«EQ 0+EOQ
0+EQ 0«E0Q 7+E0 ~14E0
=1+E0 0eEQ 0+E0Q 0+E0
04E0 ~84E0 0+E0 04E0
04E0 04E0 0+E0 0+E0
=84EQ 04E0 0+E0 04E0
04EO 0+EQ 0+E0 ~84E0
04EO 0¢EO 04£0 04EO
04E0 0sE0 64E0Q =24E0
~24E0 0eE0 0+E0 04EO
0+E0 ~84E0 0+E0 04EO
04E0 04E0 04E0 04EO




03°6~ 036 03°L 03°01
- 03°6 03°1 03°1 03°*1
[ T NIWID3S
o 03°0 03°0 03°0 03%0
03°2~ 03%z~ 03°21 T 03°0
03°0 03° 4= 03° 4= 03°01~
o 03*9 03*4 03°0 03°0
03°0 030 03°0 03%0
03° 41~ 03°0 03°0 03°0
03°0 03°0 03°0 03° %1
03°0 03°0 03°0 03°0
03°6~ 03%6~ 03°¢ 03°0
03°0 03°0 03°0 03°9=~
03°9« 03°s 03°0 03°0
03°0 03°0 03°0 03°0
03°0 03°0 03°0 03°0
03°0 03°0 03°0 03°0
03°0 03*0 03°*0 03°1-
03° 1~ 03%¢~ 03°¢~ 03%h~
03° Y~ 0311~ 03°01 03°L
03°9 03°2 03%¢ 03°1

6T N3WID3dS




~94E0 «94E0 ~8+E0 8.EQ
~11E0 ~94EQ 6+E0 04E0
04E0 0E0 04EQ 04EO
04E0 04EO 0.E0 04EO
04E0 0E0 04E0 04E0
04E0 ) 24E0 9.E0
04ED ~94EQ ~94EQ ~94E0
«9,EQ 10E0 ~104£0 ~104E0
04E0 00E0 0EQ 04ED
14,E0Q =6eEQ ~5eED 0eE0
04EO 0eEO 0+E0 12.E0
=24E0 -2.E0 0+EQ 04E0
0+E0 0E0 04E0 04EO
0+E0 0eE0 0.E0 04EQ
0EQ 0+E0 04EQ 0ED
0.E0 04EQ 04E0 0+EQ
SPECIMEN 17
14E0 44EQ 4.E0 74EQ
64E0 " 7.E0 ~10.E0 ~3.E0
«3,E0 _ ~4eEQ =4 4E0 =34,E0
=3.E0 0.E0 04EQ 0.EO
04EQ 04EQ 0+E0 04EQ
04E0 0E0 04EO 0+E0




0¢EQ 0«E0 0+EQ 0+ED
0EO 04E0 ~15,E0 0+E0
__0eEO 04EQ 0+EO0 04EO
0+EO 64E0 ~14E0 ~1.E0
04E0 04E0 04EO0 04EO
64E0 ~14E0 ~14E0 0+E0
04EO 0eEOQ 04E0 54E0
~124E0 104E0 0+E0 0+EO
«24EQ =20 24E0 8.EO
~154E0 ~74EQ ~74E0 0+E0
0¢E0Q 0¢E0Q 04E0 0E0
0EOQ 04E0 0EOQ 04EQ
SPECIMEN 186
B 1E0 24E0 340 7E0
74E0 84EOQ =214E0 ~15.E0
“154EQ ~154E0 ~154E0 12.E0
«13.E0 04£0 0+E0 0+EO -
04E0 204E0 04E0 0+E0 B
04EO 04E0 0E0 0.0
0sE0 0eEOD 04EQ 0.0
04E0 04EO 144E0 94EO
0¢EO ~24E0 «24E0 00
04E0 224E0 ~34EQ ~34E0




0.EOQ0 0.E0

0+E0Q 0eEQ
l44EQ =11.E0 =11+E0 0.EQ
DeEQ 0+EO 0eE0Q 10.,E0
=154E0 «154E0 0<E0 0.EQ
0.E0 0eEOQ 124E0 =134.E0
«13.,E0 0eEQ 0e«EQ 0+EQ
0+E0 124E0 ~Te¢EQ - ~7.EQ
0+E0 0¢E0 0EQ 0+EQ
SPECIMEN 19
1.E0 4eEO 24E0 ~20+E0
84E0 . 5£0 174E0 0E0
0+E0 «~124E0 =124E0 -17.E0Q
16.E0 ~5+E0 ~54E0 0E0
0+EQ 11.E0 0.EQ 0EQ
00E0 0EQ 0¢E0 0eEQ
_0EQ OfEO 0+EQ 0.EOQ
0¢EQ 0eEQ «254E0 0«EOQ
OeEO -_04EOQ DeEQ QeEQ
00EQ 124E0 =13eE0 ~13.E0
0.E0Q 00E0 0.EQ 0.EQ
~25.E0 04EO 0+EQ 0«EQ
0+EQ 0+E0 0+E0 106E0
~154E0 13E0 0«EQ 0«EQ




~24EQ =24E0 6EO ~18,E0
184E0 0+E0 0+E0 ~2.E0
=24E0 0¢EQ 0+EO 0eEO
0+E0 0+EO 0sEQ 0+E0
SPECIMEN 20
1.E0 10E0 104E0 64E0
84E0 64E0 6E0 -4 4E0
~44E0Q ~24E0 ~24E0 ~44EQ
~44E0 =4 4E0 ~44E0 0EQ
04E0 0eEO 04EO 0+ED
0+EQ 0+E0 04E0 0.E0
0.EQ 0+EQ 0+E0 04EO
0sE0 040 144E0 ~TEQ ]
=74E0Q 0+EQ 0+E0 0.EO
0.E0 11.€0 9.E0 ~8,E0
«94EQ ~94E0 0+E0 0.E0
13,E0 8eE0 ~104E0 ~14.60
-14,E0 04E0 04EO 144E0
~15.E0 «154E0 060  0eEO
04EO 04E0 14E0 =15,60
“15,E0 0+E0 0+E0 0+ED
0+E0 ~204EQ 0+E0Q _ 0eEO
04E0 , 0eEQ 0+E0 0+E0




SPECIMEN 21

1.EQ 1.E0 1.E0 15D
3,E0 13.E0 BoEQ ~64E0
~64E0 ~164E0 ~164E0 =64E0
~64E0 ~14EQ ~14E0 0.E0
0.EQ 04E0 0eEQ 0sE0
0eEO 04E0 04EO 04E0
04E0 04E0 0EO 04EO
0.E0 04EO 74E0 ~13.E0
=13,E0 00E0 0+E0 04E0
0¢EQ 94E0 104E0 ~10E0
=24E0 =24E0 0+EQ QeEO
0.EQ ' 0+E0 0+EO 0EO
04EO 04EQ 0EO ~12.E0
04EO 04EO 04E0 04E0,
0eEQ 04E0 0+E0 0.E0
04E0 0eE0 04E0 04EO
0.E0 0eE0 0eE0 04E0
0E0 0eEO 0eEO 0eEQ

SPECIMEN 22




14E0 1.E0 1.E0 84EOQ

184E0 74E0 7eEQ ~134E0

~134E0Q ~34E0 ~34E0 ~14,E0

~144EQ ~144E0 ~144E0 0+E0

04E0 04E0 04E0 0eE0

04E0 04E0 04EO 0.E0

0+E0 04E0 04E0 04EOD

04E0 04E0 94E0 54E0

~144E0 «94E0 «94E0 04EQ

04E0 ~234E0 0+E0 04E0

o 04E0 ~ 0sE0 0+E0  0eED

104E0 «134E0 «134E0 0+EOQ

- 0sE0 _ 0eE0 0eEO  9.E0

~144E0 «14 4E0  0eEO 0+E0

0.E0 0.E0 ~234E0 04E0

0eE0 04E0 i 04EO 0eED

- 0+E0 104E0 ~134E0 -134E0
04E0 04E0 04E0Q 0.E0 227

228%




DATA *OR THE HEMSE GROUP 1 CAR

THE FOLLOWING IS A TABULATION OF THE DATA FOR

THE DATA FOR EACH

SPECIMENS FROM THE HEMSE GROUP.
SPECIMEN IS LISTED IN THE ORDER GIVEN ON PAGE 38,

SPECIMEN ]
|  1leEO0  24E0 14E0 5.E0
44E0 54E0 6+E0 ~5.E0
C . heEO 4eEQ 3.0 3.E0
34E0 =54EQ =5 4ED 0+EO
0.E0 04EO 0¢E0 0+E0
0+E0 0EO ) 0+E0 0+E0
B 0+E0 0+E0 0+E0 04EO
0.E0 04E0 «134E0 0+E0
DeEO 0.E0 0.E0 0.EO
0+EQ T+EO ~64E0 “64E0 N
04E0 04E0 0¢E0 0+EO
04E0 0+E0 0eE0 04EO
{ 0+E0 04E0 0¢E0 104E0 -
| ~54E0 ~54ED 0eEO 0«E0 o
0+E0 04EQ «13,E0 04E0
g 0+E0 0+E0 04E0 0.E0
| 04E0 8+E0 ~54E0 =5 ¢E0




04E0 | 04E0

0¢E0 0+EQ
SPECIMEN 2
14E0 84E0 6+E0 ~5.E0
3.E0 44E0 44E0 0.E0
04E0 | «34E0 ~34E0 ~3.E0
| 1.€0 0+E0 0+E0 0.E0
§ 24E0 0+E0 0+E0 04E0
| 0+E0 0+E0 0+EO 04EO
0+E0 04EO 0+E0 0¢E0
0.E0 0+E0 1.E0 ~134E0
~13.E0 0+ED 0+EO 0+EO
% 0.E0 04E0 04EO 04E0
| 0.E0 0E0 0.E0 0+E0
0.E0 04E0 0+EQ 0+E0
0.£0 0.E0 0+EO ~144E0
0.E0 04E0 0+EO 0+E0
0+E0 0¢E0 T.E0 ~7eE0
~T+E0 0eE0 " 0eE0 04E0
0.E0 0+EQ 0+E0 0EO0
04E0 0+E0 0+EO 04EO

SPECIMEN 3




2.E0

14E0 4oE0 44O
24€0 34E0 340 2.E0
3.E0 34E0 3.E0 ~94E0
-94£0 24E0 ~94E0 106E0
0+E0 0+E0 10+£0 0sE0
0.E0 04E0 0+E0 0+EO
0.E0 0+EO 0+E0 0+E0
04E0 04E0 540 3.€0
3.£0 34E0 34E0 54E0
34E0 54E0 20E0 2.E0
_ _3eE0 =lo.€0 = <~10eBQ0  1.E0
- 7.€0 ~104E0 14E0 0.EO
0+E0 ~64EQ ~64E0 54E0
B 3.£0 24E0 ~24E0 ~24E0 7
' ~3.E0 ~3.E0 B 5+E0 2.€0
44E0 -3.E0 ~3.E0 -1.E0
~1.E0 0+E0 0+£0 0+EO
04E0 0eE0 04E0 0.0
|
!
| SPECIMEN 4 -
‘ 1.E0 3.E0 3.E0 44E0 ]
44E0 44EQ 4eE0 5060
5.E0 34E0 34E0 3.E0




| 3.E0 44EQ ~74E0 0.EO
| 0.E0 0+EQ 0+E0 04EO
0.EQ 04EO 0+EO 04EO
0«ED 0«EO 0sE0 0+ED
0.EO 0+E0 12.E0 ~3.E0
~3,E0 0+E0 0+EO 0+EO
04ED «154E0 04E0 0.E0
04E0 0+EOD 0«ED 0#ED
0.E0 0eEO 0+EOD 0+EO
0.E0 R 0+EO 7.E0
| 5,E0 3.E0 =3 4E0 ~3.E0
| 34,E0 2.E0 84EO 2.€0
| 64E0 ~54ED -5 4EO0 ~3.E0
~3.E0 04E0 0+EO 0eEO
0+EO 0.E0 0+E0 04EO
| SPECIAEN 5
é
f 1.E0 1.E0 1.E0 3.E0
3.EQ 3,E0 3.E0 ~5.E0
~5.E0 44E0 3,E0 34E0
44EQ ~8 4E0 ~54E0 0.EQ
0.EO0 0.E0 0«EQ 0e«ED
| 04E0 0+E0 0+E0 0+EO
L 04E0 04E0 0+E0 0eEO0
0.E0 04E0 3.E0 3.€0




=7+E0 0¢EO 0+E0 0+E0
04E0 =104E0 04E0 04EO
04E0 04E0 0+E0 0.EO
64E0 ~44EQ ~4EO 04E0
0+EOQ 0+E0 04E0 64E0
34E0 ~44E0 ~1+E0Q ~1.E0
04E0 0+E0 94E0 ~14E0
~14E0 0+EOQ 04EO 0+EO
04E0 64E0 =4 +EQ ~4 4E0
04EOQ 0+EO 0+EO 04EO
SPECIMEN 6
1660 34E0 24E0 44E0 ]
B 44EQ 54E0 64E0 34E0
3E0 =54E0 4eEQ 1.E0
34E0 24E0 34E0 0+EO
0+E0 0¢EOQ 0EO0 0.E0
04E0 0eE0 04E0 0.E0
04E0 04E0 0eE0 0.0
0.EO0 0+EOQ 44EO0 5.0
44E0 24E0 =5 ¢E0 3.E0
3.E0 44E0 54EO 4eE0
=44E0Q =4 4EQ 24E0 2.E0 -
04E0 04E0 0EQ 0+EO




04E0 04E0 0+EO 7.E0
-60E0 ~6eE0 0«E0 0.EQ
B 0.E0 0+E0 5EQ ~B4E0
64EO 04E0 0+EO -2.E0
~2,E0 04E0 04E0 0.EO
0.E0 0+E0 0eE0 0.EO
| SPECIMEN 7
|
g 1.E0 200 2.ED 10.E0
3.E0 34E0 34ED ~34.E0
~3,E0 74E0 7.£0 7.E0
B4EO 84E0 B4EQ 0.E0
04E0 0+E0 04E0 0.E0
0+E0 04E0 04E0 0.E0
O4ED 0¢EO 0+E0Q 0+EQ
0.E0 04E0 12,0 ~44E0
=4 oEQD 0+£0 0+E0 0+EOQ
0.E0 6+E0 ~104E0 64E0
04E0 04E0 ~54E0 4 oEQ
| 04E0 04E0 0+E0 0.E0
| 0+E0 0.E0 04E0 10.E0
% =640 ~64E0 0+E0 0.E0
| 04EO 04E0 ~164E0 0.EO
5 04E0 0+E0 0+ED 0sEO




0+E0 0eE0 0EO0 0+EO

04E0 0E0 04E0 0+E0

SPECIMEN 8

14E0 34E0 34E0 44E0

34E0 3,E0 «64EO 14E0

24E0 34E0 24E0 24E0

1.E0 04E0 04E0 04EO

0E0 94E0 104E0 04EO

04EO ~ 0eE0  0.EO 0eEO

04E0 0eEQ 04EO 0+ED

04EO 0E0 84E0 ~24E0

1.0 04E0 04E0 ~1.€0 )
«14E0 44E0 | 04EO 0¢EO

04E0 04EO 04EO 04EO

0.E0 0eEQ 0eE0 04EO )

04E0 04E0 04E0 7.€0 B

2.E0 ~34E0 ~1.E0 “14EO

04E0 0+EO ~104E0 04E0

04EQ 0eEQ 0+E0 0.0

04E0 74E0 ~34E0 ~34E0

04EO 0eE0 0eEO 04EO




SPECIMEN 9

04E0 14E0 14E0 4.E0

24E0 24E0 4 4EQ ~74EO
i 3,E0 34E0 34E0 34E0
] 3,£0 3.E0 34E0 0.ED
% 04E0 0.EO0 04E0 04E0
§ 04E0 04E0 04E0 04E0
| 04E0 0+E0 04E0 04EO
% T.E0 04EO 44E0 ~44EO
§ =4 4EOQ 0¢EQ 0+E0 04EO
; 04E0 64E0 ~2.E0 ~2.E0
; 04E0 0.E0 04E0 0.EO
; 04E0 04EQ 04E0 04EO
% 04E0 04E0 04E0 54E0
| 1.E0 34E0 ~74E0 ~7.E0
% ~44E0 ~44EQ ~124E0 04EO
§ 0.E0 04E0 04EQ 04E0
; 04EQ 0.E0 0+E0 0+EO
E 04EO 04E0 04E0 04E0

SPECIMEN 10

16E0 3.E0 34E0 24E0

1.E0 1.E0 34E0 ~44E0




«44EQ ~54E0 ~5,E0 «34E0
3.E0 ~34E0 =3 E0  54E0
64E0 0+E0 04E0 0+E0
0+E0 04E0 0+EO 04EO
04E0 04EQ 0+EO 0+E0
04E0 04E0 94E0 ~14E0

~14E0 0sE0 0+E0 0+E0
04E0 5eEQ ~24E0 «~2.E0
0.EQ 0eED 0+EQ 0.EO
0.E0 OeEO 0+E0 0+EO
04E0 _ 0eEO 0+E0 6+E0

B “~4sE0 ~ =heED ~ 0eE0 04E0
0+EO 0eEO0 . 3.E0 44E0

~T4E0 =34E0 ~34E0 04EO

0.E0 ~64E0 04E0 0.E0

0.E0 04EO 0«EO 0+EO

SPECIMEN 11

160 2.E0 24E0 3.60
2,E0 24E0 3.0 -4.EO

é 2.E0 24E0 24E0 2.E0

| ~5,E0 34E0 1.E0 C0.€0
94E0 84E0 04E0 7.E0

0.EQ 0«EQ 0.ED 0+EO




10

0.E0 0eE0 0.E0 0«EQ
B84EQ0 84E0 =10+E0 0.E0
0+EQ 0¢E0 0eEO 0eEQ
04E0 5E0 2.E0 2.E0
=3.E0 =34E0 ~3eE0 24E0
4.E0 ~34E0 *3+E0 0+EQ
0.EO0 0+E0 0«EO =34E0
=24E0Q ~24E0 0+EQ 0.E0
0+E0 0.E0 »54EQ 0.E0
0+.E0 0eEO 0+EO 0+EQ
04EQ 44E0 2¢E0 34E0
-4 4E0 1.E0 2.E0 =3.E0

SPECIMEN 12

1+E0 1.E0 1.E0 24E0Q
2+E0 1.E0 34E0 3.E0
4,E0 3.E0 5eE0 4.E0
4.E0 3.E0 ~9E0 4«E0
0.E0 0eEQ O+EQ 04EQ
04E0 0+EQ 0sEOQ 0.EQ
0+E0 0+E0 0+E0 0+EO
0+EQ 0+E0 64E0 0+E0
0.EQ . 0+EQ 04EQ 0.E0

04EO 0.E0 0+E0 0+EOQ




i1

0+E0 0+EQ 04EQ 0+E0

0+E0 0+EQ 0¢EO 0¢EO

04E0 0+ED 0eEO 0.E0

0+EO 04E0 0+EO 0+EOD

04E0 04EO 0+EO 0+EOQ

0.E0 04E0 0sEO 0+EO

04E0 0eEO 0+E0 0+E0

0.E0 04E0 0+EO 0+EO
SPECIMEN 13

0+EO 34E0 34E0 3.E0

24E0 24E0 3.E0 34E0

34E0 2.E0 3.E0 5.E0

24E0 44E0 8+E0 6+E0

04E0 0+E0 0+EO 0+EOQ

04E0 0+EQ 0+E0 0.EO

0+EQ 0+E0 0+E0 0+EO B
0.E0 24E0 3.E0 4.E0

2.E0 «~94E0 5359‘_‘ B 64E0

1.E0 34E0 ~134E0  4eEO
04E0 04E0 ~94E0 3.E0

44E0 ~24E0 «~24E0 0.EO

0+E0 0+EO 0+EQ 34E0 ) ]
24E0 4eEQ 5eE0 64E0




~94E0Q «94E0 6E0 4.E0
5.E0 =6¢E0Q ~6eEQ =5.E0
=54E0 0+EQ 0+EQ 0.EO
0+EOQ 0+E0 ) 0«EQ
SPECIMEN 14
1.E0 3+E0 3.E0 44E0
3,E0 34E0 ~4+E0 04EQ
0.EQ ~1eEQ =1eE0 ~1EOQ
~1eED 0+EQ 0+E0 0.EO
O+E0 0+EQ 0+£0 0.EQ
0+EQ 0+E0 0eEQ 0.E0
04E0 04ED 0+E0 04E0
0+E0 0eEQ 44E0 2.E0
~4eEQ =24E0 =~2eE0 0.E0
0+EO 4eEQ 24E0 ~44E0
~2.E0 =24E0 0.E0 0.EQ
0.E0 0«E0 0+E0 0.EQ
0EQ 0eE0" 04EQ 4.EQ
2.E0 -4 +E0 ~2+E0 =24EQ
0.E0 0«EO 44E0 3.E0
3.E0 ~1.E0 ~14E0 ~1.EQ
~1.EQ 04E0 0+E0 04EQ
0.E0 0+4E0 0.E0 04EQ




13

SPECIMEN 15

04E0 24E0 2+E0 54E0
3.E0 3,£0 3.E0 ~24E0
~2,E0 -4 4E0 -4 oEQ 54E0
% 54E0 54E0 54E0 6eEOD
| 04E0 04EO 0eE0 04EO
04E0 04E0 04E0 04E0
04E0 0+E0 04E0 0+ED
g 0+E0 - 04E0 5.E0 -84E0
74E0 04E0 0+E0 ~14E0
~1.E0 ~54E0 0eE0 0+E0
% 04E0 0+E0 0+EO 0eED
- -
P ~54E0 04E0 04E0 04E0
| 04E0 04E0 0+EO 54E0
§ 7+E0 7+E0 ~1+E0 -1.E0 B
| ~1.E0 ~14E0 3.E0 ~3.E0 B
~3,E0 04E0 0eEO 0+E0 B
0+E0 4eE0 ~24E0 -2.60
0+EO 04EOD 0+EO 04E0

SPECIMEN 16




14

1.E0 1.E0 2.E0 44E0
24E0 24E0 4.E0 34E0
3.E0 44E0 44E0  3.E0
3.E0 4E0 ~104E0 13.E0
84E0 74E0 84E0 10.E0
0.E0 04E0 04E0 04E0
04ED 04E0 04EO 04E0
94E0 0.E0 34E0 64E0
84ED ~84E0 24E0 ~64E0
~64E0 11.E0 ~44EQ “44EO
04E0 04E0 04E0 04EO
44E0 44EQ 64EO ~34E0
~3,E0 ~1.E0 ~14E0 3.E0
34E0 64EO «114E0 ~11.E0
=84E0 ~84E0 «124E0 0.E0
04E0 04E0 04E0 04EO
04E0 «154E0 04E0 04E0
04E0 04E0 0+EO0 0.EO
SPECIMEN 17
1.E0 34E0 34E0 74€0
3.E0 34E0 ~44E0 ~24E0
~24E0 24E0 24E0 | 24E0
2.E0 04EO 04EO0 84EO




15

04E0 0eEQ 04EO 0+EO

04E0 04E0 0EO 0+EO0

i 04E0 0¢E0 0+E0 04EO
% 04E0 0ED 64EO 2.E0
2.E0 3.E0 34E0 3.E0

34EQ 64E0 6+E0 2.E0

~14E0 ~14E0 44E0 “54E0

04E0 04EQ 04E0 04E0

04EQ 04E0 04EO 64E0

54E0 54E0 -24E0 ~24E0

~2,E0 ~2+E0 0eEOD 0.E0

04E0 4 04E0 04E0 0.E0

04EO0 0eEO 04EO 0+E0

04E0 04E0 0¢EO 0+EO

SPECIMEN 18

0¢EQ 1.E0 2¢E0 3.E0
3.E0 2E0 44E0 3.E0
~54E0 2+E0 g-EOM”_MW WAthtgo
=9.E0 3.E0 “10'50___w“, _ ”“AléfEOy
0.E0 0+E0 0«E0 13.E0
0.EQ 0¢EO 0eE0 , O-EO
0.E0 0+E0 0eE0 , ququ

0.E0 0+EQ 3.E0 B84EQ




16

34E0 ~1eE0 ~1«EQ 104EO
3 5¢EQ =34E0 =3.EQ
0.E0 0eE0 0+EO 0.EO
=7+£0 0+E0 0.E0 0EQ
0.E0 0sE0 0¢EQ 5«E0
4oED 7+E0 3+E0 3.E0
3.E0 »54E0 0+E0 0.£0
0.E0 04E0 0+EQ 0+EQ
0+EQ 04E0Q 0+E0 0+EOQ
0+E0 0eE0 0+E0 0+EQ

SPECIMEN 19

04E0 3.,E0 34E0 34E0
34E0 3+E0 3.E0 1.EQ
1.E0 ~84E0 ~8+EQ 14E€0
1.E0 2.E0 24E0 0.EO
44EQ 9E0 0+EOQ 1.E0
0.E0 0eEO0 0«EO 0EQ
0+E0 ‘ 0+EO0 0+EO0 0«EOQ
0+E0 64E0 34E0 3.E0
34E0 24E0 *B+ED ~5eE0
~54E0 ‘ 64E0 - 24E0 2.E0
~6+E0 ~6+E0 ~6E0 ~64E0

0+EO 0EOQ 0«EQ 04EOQ




17

0.E0 04E0 0¢E0 7.E0
14E0 =7+E0 =6 4E0 ~6+E0
0+E0 04E0 74E0 ~24E0
=24E0 04EO 0+EO 0+E0
0.E0 44EQ 24E0 34E0
~24E0 ~24E0 ~1+E0 ~14E0
SPECIMEN 20
04E0 1.E0 24E0 54E0
. 3eE0 3.0 TeE0 - 2.E0
84E0 24E0 | 24E0 BeEO
24E0 ~9.£0 =94E0 0.EOQ
04E0 44E0 0.E0 0EO
0.E0 0+E0 0¢EO 0.E0
0eEQ 0+E0 0+E0 0EO
04E0 0.E0 60 3.E0 ‘
34E0 ~94E0 ~9E0 ~9.E0 ]
=94E0 0+E0 0EQ 0EOQ
04E0 04EO 04E0  0.E0
0eEQ 0¢E0 04E0 00
0+E0 04E0 0+E0 17.E0
~1.E0 ~14E0 04EO 0.0
0.EQ 0+E0 84E0 | =9.EO0 %
=94E0 04EO 0+E0 " 04EO
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0.E0 0+E0 O«EO 0.E0
0+E0 0«EO0 O«EO 0.EO
SPECIMEN 21
1.E0 24E0 3+E0 4.E0Q
~B+ED ~54E0 ~5¢E0 2.E0
=4 o EO ' 0+E0Q 0+EOQ 0EQ
0+E0 0+EO 0«EQ 54E0
0+E0 0eE0 0+E0 0+EO
0+E0 0+E0 0eEO 0+EO
0.EQ 0+E0 0+E0 0.E0
0«EQ 04E0 6«E0 =54E0
«54E0 0«E0 0¢E0 04EO
0.EQ 44E0 =4+EQ ~44E0
0.E0 0+EOQ 0.EO 0«EQ
04E0 0+EO 0+ED 0.E0
0.EQ 0.E0 0EO =84E0Q
9060 0eE0 0E0 0«EQ
0.E0 0.EQ 44£0 ~4o¢EOQ
=44E0 0+E0 0+EO 04E0
0.EQ -8+E0 0+E0 0+EO
0.E0 0+E0Q 0+E0 0«EOQ




SPECIMEN 22

14E0 1¢E0 1.E0 1.E0
2.E0 24E0 24E0 3.E0
44E0 24E0 ~7+E0 24E0
44E0 54E0 3E0 54E0
0+EO0 0+E0 04EQ 04EO
04E0 04E0 04E0 04EO
0+EQ 04E0 04E0 0+EO
04E0 04EOQ 24E0 54E0
34E0 ~44E0 ~44EQ 44EQ
4¢E0 44E0 54E0 54E0
=24E0 ~24E0 ~24E0 ~2.E0 B
04E0 0+E0 0+EO0 04E0
0eE0 04E0 0+EO T4EO
- 3.E0 ~4E0 ~14E0 ~1.60
04EO 0.E0 24E0 04EO
0+E0 0+EQ 04EOQ 04E0
04E0 24E0 04E0Q 0.0
04E0 04E0 0+E0 0EO ;
SPECIMEN 23
1.E0 34E0 44E0 3.E0
24E0 14E0 34E0 =44E0




20

~44E0 24E0 2.E0 2.E0
24E0 ~34EQ =34E0 04E0
04EO0 0EO 0+EO 04E0
04E0 04E0 04EQ 04EO
04E0 0+E0 04E0 04EQ
04EO 04E0 84EO ~34E0

~64E0 ~34E0 ~34E0 0.EO
04EO0 7.E0 ~34£0 =3,E0
04EO 04E0 04E0 04E0
04EO0 04E0 0EO0 04E0
04E0 04E0 04EO 94E0

~2.E0 ~24E0 04E0 04EO
04EO 04EO 04E0 04EO
0.EO0 04E0 04E0 04E0
04E0 04EO 04E0 0+EOD
0.E0 04EO 04E0 0.E0
SPECIMEN 24
1.€0 64E0 54E0 ~8.EQ
34E0 54EQ 54E0 0.E0
0.E0 ~34E0 14E0 64E0
44E0 3.E0 PR 0eEO
0+EO 04E0 04E0 04EO
0.EO0 04E0 04E0 04E0
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0+EQ 04EO 0#E0 0+EO
0.E0 0.E0 17.E0 =24E0
=24E0 0+E0 0+EO0 0.E0
04EQ ~19.E0 0.E0 0+EO
0+EQ 0.EQ 04EQ 0+EQ
0E0 0+E0 0+E0 0eE0
0.E0 0+E0 0eEOQ 6.E0
10.E0 4eE0 =4 EO ~44E0
3+ED ~6¢E0 T4E0 =4 4E0
=4 4EQ 06E0 0+E0Q 0.E0
04EQ T¢EO ~44E0 ~44E0
0.E0 04EO0 0+EO 0.E0 533

534%




DATA FOR THE EKE GROUP 1 CARD

THE FOLLOWING IS A TABULATION OF THE DATA FOR

SPECIMENS FROM THE EKE GROUP, THE DATA FOR EACH

SPECIMEN IS LISTED IN THE ORDER GIVEN ON PAGE 38.

SPECIMEN 1
1.E0 1.E0 1.E0 ~5e4E0
44E0 44E0 «54E0 0+EQ
04E0 ~1.,E0 ~1+E0 ~1EO
~1.E0 0+E0 0EOQ 0.EO -
0eEOQ 0eEOQ 0+EO 0eEO
0+EQ 0eEO 0+EOQ 0eEO
77777 _ 0.E0 0+E0 0eEO0 0eEO
0.EO QeEQ =1+E0 0+EQ
- 04E0 o.Ed 06E0 - 0+EO0 )
04EO =1+E0 0.E0 0.0
0+EOQ 04EQ 0.EOQ 0+EO
~14E0 06EO 0+EO0 0.0
0+E0 0+E0 OoEO_ —W‘_w““f?:§9”M“W7i )
0sE0 0+E0 . 0+E0 0+E0
0EQ’ 0.E0Q ~T+E0 0.E0
0EO 0+EOQ  0eEOD 04EO

0.EQ ' DeEQ 0«ED 0«EOD




€ N3KID3dS

33°0 03°0 03%0 03°0

e 0390 030 03°0
03.07 — 03%6~ 03°€C~ 03°11~

. = YT 03%0 03°0
. P — 03¢~ 03%¢~

o3z Tomo 03%0 03%0

—s 03°0 03°0 030

— 3% 03%0 030 03°0
03°0 030 03%0 03%%=

Y™ 53%0 03°0 . 03°sg

03°21- 03°¢ 03%0 o3t

03 03%0 03°0 - 03%0

03°0 03%0 03°0 0370

53 03%0 03°0 030

3% ETr 03%%= 03°9

vy 93¢ 03°L 03°¢

03°% 03%6 03%% 03%w

53ve 03°1 03%2 03*1

Z NIWID3dS

3% 030 030 03°0




1.E0 24E0 24E0 ~6.E0
44EO 44EQ 54E0 0.EO
0.E0 =24E0 ~24E0 ~2.E0
~24E0 =14E0Q ~14E0 0.EO
0.E0 0¢E0 0eE0 0.E0
0.E0 04EO 0+E0 0.E0
04E0 04E0 0+EQ 04EO
04E0 04E0 ~94E0 0.EO
04E0 0¢EO 0+E0 0+EO
0.E0 04EQ 0+E0 0+EQ
04EO 0eEO 04EO 04EO
0.E0 04E0 0+EO 0.E0
04E0 0+EO 0+EQ 7.E0
-24E0 ~2+E0 04E0 04E0
0+ED 0+E0 04E0 0.E0
04E0 0¢ED 0+E0 0+EO
0.E0 04EO 0+E0 0.E0
0,E0 0+E0 - 0«EO 0.E0
SPECIMEN 4
1.E0 2.E0 2.E0 =54E0
44E0 4.E0 -5 ,E0 04E0
0.E0 ~1.E0 ~1eE0 ~1.E0




*1.E0 04E0 0.ED 04EO
04E0 0+E0 bsE0 0.EO
04E0 04E0 04E0 0+EOQ
04E0 0+E0 0+E0 0+E0
04E0 0+E0 34E0 44EQ

=5,E0 -1.E0 ~14EQ 04E0
04E0 74E0 ~1.E0 ~1.E0
0.E0 04E0 0eED 04EO
04E0 04EO 04E0 04EO
04EO 04EO0 0O T4E0
04E0 "04EO 04E0 0+EO
04E0 04E0  4eE0 ~4,E0

~54E0 04E0 0+EOD 04E0
04E0 0+E0 0eE0 04E0
000 04E0 0+E0 0.E0
SPECIMEN 5
1.E0 1.E0 1.60  8eEO
8,E0 94E0 6¢ED ~3.E0
~3.E0 54E0 4eE0 ~2.E0
~24E0 ~5,E0 ~54E0 - 04EO
04E0 04E0 0+E0 0+E0
04E0 0eE0 0+E0  0.E0
04E0 04E0 04E0 0sE0
04E0 04E0 ~134E0 0+E0




0eE0 0+E0 0+E0 0.E0
04EO0 0eE0 04E0 0.E0
0.E0 0.E0 0eE0 0.EOQ
04EQ 0+E0 0ED 0+EO
0.EO 06EOQ 0«EQ ~54.E0
-5eE0 0.E0 04EO0 04EO
0+E0 0.E0 84E0 ~5.,E0
=54E0 0.E0 0+E0 0+E0D
0.ED 06E0 0+E0 0.EQ
0.E0 0.E0 0+E0 0.E0
SPECIMEN 6
1.E0 24E0 3.E0 5.E0
54E0 3.E0 64E0 «3.,E0
24E0 =34E0 «3+EQ 3.E0
3.E0 ~14E0 ~14E0 0.E0
0+EO 0+E0 0E0 0+EO
0«EQ 04E0 0+E0 0«EO
0+EQ 0+EQ 04EO D+EOC
0EQ 0«EO0 9¢E0 =24E0
=24.E0 0.EQ 0eEQ 0+EQ
0.E0Q TeEO =4eEOQ 3+.E0
=1.E0 =14E0 0+EO0 04EO
7eE0Q ~4oEQ “4,4E0 0+EQ




04E0 0+E0 04E0 T.E0
3.E0 ~44EQ ~14E0 ~1.E0
04E0 0eEO 74E0 34E0
24E0 ~14E0 ~14E0 ~2.E0
=24E0 ~114E0 04E0 04EO
04EO 04E0 04E0 0+EO
SPECIMEN 7
14E0 1.E0 1E0 2.E0
24E0 3.E0 24E0 ~44EO
~44EQ ~4eE0  34E0 =3.E0 )
=340 =4 +E0 ~44E0 04E0
~ 0.E0 0E0 04E0 04E0
0.E0 04E0 04E0 04EO
04EQ 0¢EO 04E0 0EO
0.E0 04E0 74E0 ~14E0
~1.E0 04E0 04E0 0.E0
04E0 ~84E0 04EO0 04E0 o
04E0 0eEO 0EOD 04£0
04EO 0.E0 0eE0 04EO
0.E0 04E0 04E0 T4E0
-14E0 ~1€0 04E0 04E0 )
0E0 0eE0 64E0 ~24E0
=24E0 04E0 04£0 04EO




04E0 ~84E0 04E0 0.E0
04E0 0EOQ 0+E0 0.E0
SPECIMEN 8
1.E0 54E0 44E0 ~5.E0
3,E0 34E0 «6eED 04EQ
04E0 ~2.E0 ~24E0 ~3,E0
~3.E0 0+E0 04EO0 04E0
04EO0 0eEO 04E0 0EO
0.E0 0+EO 04EO 04EO
04EQ . 0.E0 04EQ . 04EO
04EQ 0+E0 ~114E0 04E0
04E0 04EO 0eEO 04EO
0.E0 74E0 -44E0 ~4 oEO
04EO0 . 0EQ 0eEO 04E0
«11.E0 0+E0 04E0 0.EO
04E0 04EQ 04EQ 8.EO
«34E0 ~34E0 04E0 0.EO
0E0 04EO0 T4EO0 ~44EO
~44ED 04E0 0eEO 04EO
0.EO 64E0 -5 4 EO ~84E0
00E0  0eE0 04EO 04E0




SPECIMEN 9

1.E0 1+E0 1.E0 4.E0Q

4+E0 44E0 54E0 4.E0

5.E0 44E0 34E0 44E0

44E0 4+E0 ~8+E0 04EO

04+E0 0+EQ 0+EO 04E0

0.E0 0eEO0 0sEO 0.EO

0.EO 0+E0 0eEQ 0.EO

0.EO 0+E0 2.E0 T«EO
«13.,E0 =64E0 ~6+E0 0+EO

0.EO0 - 8eE0 =T eEQ 5.E0

0+EO 06E0 =24E0 ~24E0 -
=15.E0 0+E0 0.E0 0.EQ

0.E0 0.E0 0.E0 9.E0
=64.E0 «64E0 0.E0 0.EOQ

0+E0 0.E0 6+E0 ~9+E0
~9.E0 0+E0 0+E0 0.EO )

0.E0 ~15,E0 0+E0 0.E0

0.EQ 0eE0 0sEO 0.E0

SPECIMEN 10

1.E0 1.E0 24E0 =54E0 B
=54E0 ~44EQ -4 oE0 0.EO




Ay

04E0 0eEO 0+EQ 04EO
0+E0 04E0 0+EQ 0.EO0
0+ED 0+EO 04E0 0«EO
04E0 0+EO 0eEO 04EO
04E0 04EQ 0¢E0 04EQ
04E0 0+E0 ~7+EQ 04EO
04E0 0+E0 04E0 0+EO
0.E0 «TeEO 0+EQ 04EQ
04EQ 0+E0 0+E0 04EO
~7+E0 04E0 0+E0 0+E0
0E0 0eEOQ 0+EO  44E0
=3¢E0 «34E0 0+EQ 0.E0
04E0 04E0 ~7eE0 0+EO
0+E0 0+E0 04E0 06EO
04E0 ~TeE0 0+E0 0+EO
0+EQ 0+EO 0¢EO 0+EO
SPECIMEN 11
1.E0 54E0 6+E0 5.E0
1.E0 44E0 44E0 =4 4E0
~44E0 ~84E0 ~84E0 ~4,EQ
~44E0 ~4 oEO ~44E0 0.EO
0.E0 0+E0 0+EO 0.EO
04EO 0+E0 0¢EO 0eEO




10

04EO 04E0 0+E0 04EOQ
0.E0 0eEOQ TeEO 5E0
54E0 ~34E0 ~3,E0 -3,E0
=3 ,E0 T4E0Q 54E0 44E0
~3,E0 ~34E0 ~44E0 ~4oE0
~15,E0 ] 0+EO 0+EO 0+EO
0+E0 0+E0 0+E0 7+EO
~B4EQ 54E0 0+E0 04E0
~3,E0 ~3.E0 0+E0 04E0
0+E0 0+E0 0+E0 0+E0
0+EOQ 0eEQ 0«EQ 0eEOQ
0sE0 0+EQ ~ 04E0 ] 0+EO
SPECIMEN 12
1.,E0 1,E0 14E0 104,EOQ
5.E0 7.E0 8.E0 ~1.E0
~1.E0 -64E0 ~64E0 ~4.E0
=4 ,E0 =34E0 =3 4.E0 0.EQ
04E0 04E0 " 0eEO 04EO
04E0 04E0 060  0.EO
0+E0 0.E0 04EO 0+E0
0.E0 0+EO 84E0 3.0
~5,E0 ~24E0 ~2.E0 _ 0.E0
04£0 94E0 -4 4EQ -4 4EQ




11

0+E0 0+E0 04E0 0¢EQ
0+E0 04EO 0¢EQ 0+E0
04E0 04E0 0+E0 ~13,E0
0+E0 04E0 04E0 04E0
04E0 0+EQ 6+E0 ~T7+EQ
«74E0 0+E0Q 0¢EQ DeEO
0+EQ 7+E0 =64E0 - -64E0
0.EO 04EO 0+E0 04E0

SPECIMEN 13

1.E0 5,E0 64E0 -64E0
~6.E0 =54E0 -5 4E0 0.EO
0.E0 0+E0 0+E0 0.E0
0.E0 0+EO 0+E0 0+EO
0.E0 0e«E0 0+ED 0«EQ
0.E0 04EO 0+E0 0EO
0.E0 0+E0 0+E0 0.E0
04EO 0.EO 6oEO ~6.E0
34E0 04E0 04EO ~34E0
~3,E0 7.E0 ~54E0 ~5,E0
0.EO 04EO 0+E0 0.EO
6.E0 ~64E0 ~64E0 0.E0
04E0 0+E0 0+E0 64E0

& ,EQ ~64E0Q ~2+E0 -2.E0




12

0.E0 04EO 9+E0 1.E0
~3+E0 ~24E0 ~2+E0 0.E0
04E0 04E0 0+E0 0.E0
04E0 0eEQ 0eEO 0.EO
SPECIMEN 14
1.E0 1.E0 3+E0 -94E0
44E0 3.E0 6+E0 0.EO
0+EO 34E0 24E0 ~44E0
~44E0  ~leE0 ~14E0 0.E0
0.E0 _ 0eEO0 - 0.EO 0+EO B
0+E0 04EQ 04E0 0.EO
0.E0 0.E0 0.E0 0.EO )
04ED 04E0 TeEO ~44E0
=4oEQ 0eEO 0eE0 0.E0
04E0 7.E0 ~4¢E0 ~4,E0
04E0 0+E0 0+E0 0.E0
0.E0 04E0 04E0 0EO
0+E0 0+EO 0+EO 7+E0
~44E0 ~4¢E0 OO 0.0
0.E0 0+E0 ~11+E0 0.E0
0.E0 04E0 04E0 0eEQ
0+E0 0+E0 0+EQ 0+EQ -
0.E0 0.E0 0+E0 0.E0
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SPECIMEN 15

1.E0 14E0 14E0 =54E0Q
3.E0 3E0 54E0 =1.E0
~1.E0 =34E0 =34E0 ~3.E0
=34E0 ~14E0 =1+E0 0+EQ
0.EOQ 0+EO 0«E0 0+EO
0.E0 0+EQ 0«EQ 0.EO
0.EO 0+E0 0«EQ 0+EQ
0.EQ0 0+E0 5.E0 =3.E0
=3.E0 0.E0 0eE0 0.E0
0.E0 0+E0 0+E0 0+EO
04E0Q 0.E0 0«EO 0.E0
0+EQ 0+E0 0+EQ 0eEO
04E0 0+EQ 0«EO 24E0
=64E0 5.E0 0+E0 0+EQ
=1.E0 ~1+E0 24E0 ~64E0Q
«6.E0 0E0 0+EO 0+EQ
0.EO =84E0 0+E0 0.EO
0.EOQ 04E0 0+E0 0.EQ

SPECIMEN 16




03°9 031 03°1 03°¢
03°y 03°¢~ 03°¢~ 032~
- 03°2~ 03*8 03%4 03°%9
03°L 03a*1 03°1 03°1
- - ) LT N3WID3dS
” 03°0 03°0 03°0 03°0
03°0 03%0 03°0 03%0
- 03°0 03°0 03°0 03°T=
7 03°1~- 03°9 03°0 03°0
03°0 03*0 03°0 03%0
- 03°6- 03%0 03°0 03°0
03°0 030 03°0 03°0
03°0 03°0 03°0 03°0
03°0 03°0 03°0 03°1~
03°1~ 03°¢= B 03°9
03y 03*2 03°0 03°0
03°0 03°0 03°%0 03°0
03°0 03°0 03°0 03°0
03°0 03*0 03%0 03°0
03°0 03°0 03°0 03°6~
03°6- 03% 0= 03%= 03°0
03°0 03° L~ 03°2 03°¢
031~ 03°1 03°1 03°1

1




15

04E0 0eE0 0E0 0.EO
0+E0 0.E0 04E0 0.E0
0.E0 0.E0 0.EO0 04EO
0.E0 0+EO ~11.E0 0E0
0.E0 04E0 0.EO0 0.E0
04E0 10+E0 ~1.E0 ~1.E0
0.E0 0+E0 04EO 0.EO
0.E0 04E0 0E0 0EO
04E0 04E0 04E0 94E0
“24E0 ~2.E0 0.E0 0.E0
04E0 0+EO 6EO0 -5 4E0
~54E0 04E0 0E0 0.E0
0.E0 74E0 ~44E0 ~44E0
04E0 0+E0 0«E0 0E0
SPECIMEN 18
1.E0 2E0 1+E0 ~T4E0
5.E0 5¢E0 «84E0 0.EO
0.E0 ~24E0 «24E0 ~3,E0
«34E0 0+E0 04EO 0.EO
0.E0 0eEO 04E0 0.E0
04EO 0+E0 04E0 0+EO
04E0 0.E0 0.E0 04E0
0.EO0 0,E0 7EO0 ~3,E0




16

~3.E0 0+E0 04E0 0+E0

04E0 0¢EO0 0+E0 0+E0

04E0 0E0 0¢EO0 0+EOQ

04E0 04EO 04E0 04E0

04E0 0+E0 0+E0 6¢E0
~44E0 ~4oEQ 0EQ 0+EO

0.EO 0eEO0 0+E0 0EO

04EO 0eEQ 0+EO 0EO

0eE0 04E0 0eEQ 04E0

0.EO0 04EOQ 04EO 04EO

SPECIMEN 19

1.E0 2,E0 24E0 BEO -
44E0 44E0 5.E0 ~3.E0
~3.E0 ~7E0 34E0 2.E0

24E0 ~64E0 ~64E0 0+EOQ )

0eEO 04E0 0+EQ 04EO

04EO 04E0 04EO 0.E0

0+EO0 04EO 0sE0 0.E0

04EO0 0eEO0 ~144E0 0.EO

04EO0 040 0+EO 0.E0

04E0 04E0 04E0 ~ 04E0

0eEOQ 04E0 0+EQ 04E0

04EO 04E0 04E0 0E0
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0+E0 04EO 0EO 7+E0
~T+E0 «7eE0 0+E0 04E0
0.E0 04E0 ' 0+E0 )
04E0 0+E0 0+E0 0+EO
04E0 ' 04E0 0eEO 04E0
0+E0 0.EQ 0+ED 0.E0

SPECIMEN 20

1.E0 24E0 1.E0 12.E0
44E0 44E0 7E0 ~1.E0
~1.E0 5eE0 B«EOQO 5.E0
64E0 4eEQ =1eEQ 104E0
0.E0 0.E0 0eEQ 0+EO
0.EOQ 0.E0 0+E0 0.EOQ
04E0 0.E0 0+E0 0.E0
0.EO0 0.E0 B84EO =B.EQ
«B84EOQ 04E0Q 0+4EO 0.E0
0.E0 ~164E0 0«E0 0+EO
0.E0 0+E0 0¢EO 0«EO
0.E0 0+EQ 0eEOQ 0+EQ
0.E0 0+EQ 0+E0 12.E0
=44E0 =44E0 0+E0 0«EO
0.E0 0.EO0 134E0 ~34E0

-3 4,E0 04E0 04ED 0«EO




18

0.E0 0.E0 04E0 04EO
04E0 0E0 04EO 0+EO
SPECIMEN 21
14E0 1.E0 1.E0 6+EO
5.E0 54EQ 64EO ~3.E0

~3.E0 =4 4EO ~44E0 3.E0

~44EQ «34E0 ~3.E0 0.EO
04E0 04EO 04E0 " 04EO
04ED 04EO ~ 04E0 04EO B
0EO 0eE0 04ED 04E0 B
04E0 0+E0 ~114E0 0EO
0eE0 0.0 0+E0 0+E0 )
04E0 74E0 | =4eED ~44E0
04EO 04EQ 04EO0 04EO
04EO0 0eE0 04EO 04E0
0.EO 0eEO 04E0 8EO

~34E0 24E0 04E0 04EO

~1.E0 ~14E0 94E0 ~2.E0

~24E0 04EO 04ED 0.0
04E0 0eEO 0E0 04EO
04E0 0eE0 0EO0 0.E0




SPECIMEN 22

1.E0 3eE0 3.E0 54E0
3.,E0 14E0 5¢E0 ~44E0
~44EQ =6+E0 44E0 44E0
44E0 ~44E0Q ~44E0 0+E0Q
0.EQ0 0+E0 0+E0 0+EO
0.E0 0.E0 0«E0 0.E0
0+E0 0+E0 0+E0 0+E0
0+E0 0eE0 8+E0 3+E0
3.E0 =2¢E0 -2¢E0D ~2+E0
~24E0 64E0 ~7+E0 3.E0
0.E0 0+E0 ~4+EQ ~44EQ
0.EQ 0+E0 0+E0 0.EOQ
04EQ 9.50 0«EO 54E0
44E0 ~84E0 =4 4EO “4oEQ
0«EQ 0+EQ 54E0 3.E0
3.E0 =54E0 ~54E0 3.E0
. =»3.E0 0+E0 0+EQ 0.EO
0.EQ 0+E0 0«ED 0+EO
SPECIMEN 23
1.E0 1.E0 24E0 TeEQ
4.E0 24E0 3.E0 ~1.E0




20

~1+E0 3.E0 =4 oEOD 4.E0
44E0 =44E0Q =4 oEQ 8.,E0
04EQ 0.E0 0+EQ 0.EO
0+E0 0.EO0 0+EQ 0«EQ
04EQ 0.E0 0+E0 0EOQ
0.EQ 0+EQ 3.E0 ~T«EOQ
3,.,E0 0+EO 0eEQ 3.E0
3.E0 0«EO 0+EO 0.EQ
0«EQ 0.E0 0+E0 0+EOQ
0sE0 0+EO 04EO0 0.E0
0.EQ 0+E0 0+EO 64E0
L 30 =4eEO =LEO =1.€0
00 0eEO 040 00
0.EO 0+E0 04EO 0+EQ
04E0 ~10+E0 04EO 0+EO
0.EOQ 0.E0 0+EQ 0+EQ
SPECIMEN 24
1.E0 1.E0 1.E0 IQ.EO .
3.E0 6¢E0 -~11.E0 _V¢ﬁw_mff:§9_._m__w_mm
~1+E0 «8eE0 44E0 ~5.EQ
44.EQ =5.E0 3.E0 Q,EO
TeEO 9.E0 0+E0 0.EOQ -
0.EC 0eEO 0+E0 0eEO
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0+E0 04E0 0+EO 0+EO
0,E0 04E0 =13 4E0 04E0
0.E0 060 0+EO 0+EO
04E0 0+E0 04E0 0+EO
0,E0 04E0 0.E0 0+EO
04E0 04E0 04EO 04EO
04E0 0+E0 04E0 10.E0
0+E0 04E0 0+E0 04E0
0+E0 0+EQ 04E0 04EO
0¢EO 04EO 0¢EO 0+E0
0+E0 0+E0 04E0 0+EO
04E0 0+E0 0eE0 0+E0
SPECIMEN 25
1.E0 14E0 1.E0 7.E0
44EOQ 54E0 84E0 2.E0
=5,E0 34E0 ~8+E0 ~7.E0
4.EQ ~44EQ =4 4E0 8.E0
T4E0 0+E0 0eEO 6+E0
04E0 04E0 04EO 0+EO
04E0 04E0Q 0¢E0 0+EO
04E0 ) 0+E0 11.E0 ~34E0
~34E0Q 04E0 0+E0 0.E0
0+E0 04E0 0+EO0 0+E0
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0+EO 04E0 04E0 0.EO
0.E0 04E0 0+E0 04E0
04E0 04E0 04EO 10.E0
~&44E0 =4 ¢EQ 04E0 0+E0
0+EQ 0+E0 84EO ~64E0
=64E0 04EO 0+EO 0+EO
0+E0 ~144E0 , 0+E0 0+E0
0+E0 04EQ . 04E0 0+E0

SPECIMEN 26

1.E0 2+E0 1.E0 44.E0

44E0 24E0 «13.E0 -8.E0

-8,E0 54E0 54E0 64E0 )
T.EO0 0.E0 0+E0 0.EQ
0«EQ 0.E0 5E0 0.E0
0eEO 0.E0 0+EOD 0.EO
0EO 0+E0 0+EO 0+EQ B
0.E0 0+EO0 11.E0 ~44E0

=44E0 04E0 000 0.E0
0.E0 10+E0 ~54E0 j__ =30
0.EQ 0+E0 0.E0 0.EC
0+EOQ 0+EO0 0+EO 04EO B
0.E0 0+E0 0.E0 64E0

«9.E0 7050 OQEO 0.EOQ




23

=2.E0 =24E0 24E0 4,E0
5.E0 =94E0 =94E0 3.E0
~84E0 0sEO 04E0 0.E0
04E0 04EO 0.E0 0.EO
SPECIMEN 27
1.E0 14E0 1.E0 44E0
4.E0 3.E0 44E0 54E0
5.E0 54E0 5,E0 6+E0
6+E0 54E0 54E0 7.E0
0+E0 04EO 0+EOQ 04E0
04E0 04E0 04E0 0+EQ
0.E0 0+EOQ 0+E0 0+EOQ
5,E0 04E0 74E0 =4 ,E0
-4 4E0 04E0 0+E0 0.EO
0.E0 9.E0 -2,E0 ~2.E0
0.E0 04E0 04E0 0+EQ
04E0 0+EQ 04E0 0.EQ
04E0 0+E0 0.E0 ~11.E0
04EO0 04EQ 0+E0 0+E0
0.E0 04EO 9+EQ ~2.E0
~24E0 0.E0 0+EO0 0.EO
04E0 04E0 0.E0 0.EQ
0.EO0 04E0 0+EQ 0+E0
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SPECIMEN 28

1€0 3.E0 34E0 44E0
44E0 24E0 34E0 ~44E0 )
~44E0 ~44E0 ~4 4E0 2.E0
2.E0 24E0 ~54EQ 0E0
44E0 0¢E0 04E0 04EO
0+E0 04E0 04EO0 04EO
04E0 04EOQ 04EO0 04EO
0eE0 0+E0 | 6eE0 ~ =6eE0
=64E0 0eE0 ~ 0eEO 04EO ]
0.E0 04E0 04E0 04EO
04EO 04E0 04EO0 0.0 )
04£0 04E0 04E0 0+E0
04EO0 0+E0Q 04E0 6+E0
=64E0 ~64E0 04E0 04EO
04E0 04E0 «124E0 0+EO
04E0 04E0 04E0 04EO
04EO 04E0 0sE0 0.E0
04EO 0+E0 0¢E0 0+EOQ

SPECIMEN 29
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1.E0 1.E0 14E0 3.E0
3.E0 34E0 T+EO 4eEQ
44EQ 34E0 34E0 3.E0
34,E0 =2+E0 «2+EQ TeEO
0.E0 04EOQ 0+EO0 0+EO
0.E0 06EO0 0eE0Q 0.E0
0+EQ 0+E0Q 0.EQ 0EQ
0+EQ 0+EQ B84EQ =34EQ
=3.E0 0.E0 0+EO 0eEOQ
0.EQ 104E0 ~14E0 ~]1¢EQ
0.E0 0eEOQ 0«EOQ 04EOQ
0.EQ 0.E0 04E0 0.EO
04E0 04EQ 0eE0 T4EO
2+E0 -4 ¢ EQ =2¢E0 «2+E0
04E0 04E0 44E0 5.E0
0+E0 24E0 2E0 0.E0
0+EQ 0eEQ 0«EQ 04EO
0.E0 0eEQ 0eEO 0EO
SPECIMEN 30
1.E0 14E0 1EOQ 44,E0
4.E0 4eEO 4+EQ 5.E0
5E0 5+E0 34E0 44E0
64E0 =94E0 5¢EQ 12.E0
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04EO 0¢EO 0+E0 04EO
0+E0 0+EOQ 0+EOQ 0E0
04E0 04E0 0+EO0 ‘ 0.EO
04EOQ 0+E0 64E0 44EO
5.E0 2.E0 24E0 ~4.E0

~44E0 104E0 34EO 3.E0

~24E0 =24E0 ~24E0 ~2.E0
04E0 0+E0 0+E0 04EO
04EQ 04E0 04EO 94E0
24E0 =64E0 ~4oE0 ~44EQ
0+EO 04E0 04E0 04EO
0+E0 _ 0eE0 0+E0 0E0 )
04E0 0eEO 0+EO 0.EO
04EO 0+EOQ 04E0 0.EO
SPECIMEN 31
1.E0 14E0 24E0 64E0 N
44E0 5.E0 74E0 ~5.E0

~5,E0 44E0 400 4.E0

~54E0 ~34E0 ~3.80 0.0
8EO0 04E0 04EO0 0+EO )
0+EO 0+E0 04EO ~ 0eEO
0+EOQ 0eEO0 0+E0 0sE0
0.E0 0+EOQ 24E0 ~11.E0
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74E0 04EOQ 0+E0 34E0
=4 4E0Q 0+EO 0.E0 0.EO

04E0 04E0 04EO0 0sE0

0¢EO0 0+E0 04E0 04EO

0+.E0 0¢EQ 0+EQ 2+E0

74E0 ~114E0 -4 4E0 34E0

0¢E0 04E0 04E0 0EO

04E0 0+EQ 0+E0 04E0

04EO 0+EO0 0+EO0 0oEO

04EQ 04E0 04E0 0.EO

SPECIMEN 32

1.E0 1E0 1E0 4,E0.
11.E0 3.E0 7+E0 3.E0
5.E0 ~1.E0 ~14E0 3.E0
2.E0 64E0 6+E0 0.E0
5.E0 0+E0 04EO 04EO
04E0 0EO 0+EO 04EO
0.E0 0.E0 0.E0 0.E0
0.E0 0+E0 44E0 7.E0
5.E0 ~34E0 ~34E0 ~54E0
=5 4E0Q 0.E0 04E0 0.E0
0.E0 04EQ 0E0 0.E0

0.E0Q 0.E0 0+E0 0+EQ
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04EO 04EO 0+E0 24E0
84EO ~64E0 ~44E0 =4 oEOQ
04E0 04EO 04EO 0+EO
04E0 04E0 04EO 0+EO
04E0 04E0 0+E0 04E0
04E0 04E0 04EO 04E0
SPECIMEN 33
14E0 14E0 14E0 24E0
~ 1l.E0 2.0 34E0 ~94E0
~94E0 - 4eEO 44EQ 3.E0
34E0 74E0 64E0 74E0
- 0¢EO 6eEO 04E0 0+E0
- 0eEO 04E0 ~ 0eE0 0sE0
04E0 04EO 0+EQ 0+EO
04EO 04E0 11.E0 ~24E0 )
=24E0 04EO 04EO 0.E0
04EO 04E0 04EO0 04EO
04EQ 0+E0 _ 04EQ 04EO
04EO 0eEQ 0E0 0+EO A
; 04EO 0EO 04E0 54E0 i
| ~B+E0 5¢E0 04EO | 0+E0
% ~34E0 =34E0 04EO  0eEO
| 04EO 04EOD 04E0 0+EO




03°0 03°0 03°¢~ 036~ |
03*L- 03°¢z 03°8 03°¢- f
03°g- 03°0 03°0 03*
03%6- 03%9 03°%0 03°0
03°0 03°0 03%%= 03%¢-
03°01 03%0 03°0 03°0
03°0 03°0 03°0 03°g1-
03°0 03°0 03°0 03°0
03° 11~ 0311~ 03%y 03°0
03°0 0340 03°0 03°g~
03°g- 03°01 03%0 03°0
03°0 03°0 03°0 03°0
03°0 03°0 03°0 03°0
03°0 03°0 03°0 03°0
03°0 03 03°6 03°6
03w 03°¢ 03 03°g
03°% 03°y 03%y 03¢
03°¢ 03°1 03°1 03°1
%€ NaWID3ds
03°0 03°0 03°0 03°0
03°0 03°0 03%0 03°0

62
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SPECIMEN 35

1.E0 1.€0 1.E0 6E0
5.E0 6+E0 74E0 3E0
-5.E0 ~64E0 34E0 2.E0
1.E0 ~44E0 ~4.E0 0.E0
0.E0 0+E0 0+EO 0eEQ
0+E0 0+EQ 0+EQ D«EOQ
0.EQ 0+E0 0+EQ DeEOQ
04E0 0+E0 94E0 ~4.E0
2.E0 0+E0 0+EO ~2.E0
~2.60 0+EO  0.E0 0.EO
0.E0 04E0 04E0 0.EO
0+E0 0eEOQ 0+EO 0.EQ
0.E0 000 0.0  3.E0
5.E0 6+E0 | =5.E0 ~5.E0
~44E0 ~44E0 04E0 0+EO
_ 0.E0 0+EO 0s€0 0eEO
0.€0 0+E0 OEQ  0.E0
0.E0 0«.E0 0+EQ 04EOQ
| SPECIMEN 36
% 1.E0 24E0 24E0 7.E0
| 64E0 64E0 44E0 ~10.E0




3.E0 34E0 ) 54E0 3.E0 B
5.E0 94E0 44E0 0+E0
0.E0 T4E0 0eE0 0+EO
04EO 0eE0 0E0 04EO
0+E0 0.E0 0.E0 04E0
0.E0 04E0 6+E0 6+E0
5.E0 ~74E0 ~74EO0 ~84E0
2.E0 64E0 64E0 2.E0
~74E0 ~7.EQ 6 ¢E0 6E0
6E0 0+E0 0EO0 0EO
0.E0 ) ) 6+E0
~13,E0 «134E0 04E0 0.EQ
04E0 0+EO T«EO 5.E0
44EQ ~7.E0 =7 EQ 3.E0
44E0 0.EQ 0+E0 0.EO
0.EO 04E0 0.E0 04E0
SPECIMEN 37
1.E0 1.E0 3.E0 8.E0
5.E0 54E0 ~104E0 -4 4E0
=4 4E0 ~74E0 34E0 -5 4E0Q
~54E0 04E0 0eE0 04EO
04E0 0+E0 ) 0.E0
0E0 0+E0 0+EO 0.EO
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04E0 04E0 0.0 0.EO
0+E0 0eEQ ~144E0 04E0
04E0 0+EO - 04EQ 04EO
04E0 94E0 =54E0Q ~5.E0
04EO 0eEO 0EQ 04EO
04E0 0¢EO 0+EO0 0.EO
04E0 0+E0 0+E0 5.E0
~94E0 64E0 04E0 0.EO
~34E0 ~34E0 9.E0 ~5.E0
~54E0 0E0 0+E0 04EO
04E0 0eEO0 04EOQ 04EO
0,E0  0eEO0 | 04EO 04EO
SPECIMEN 3¢
1.E0 34E0 34E0 4eEO
34E0 3.E0 4+E0 =5 E0
~54EQ =6+E0 -64E0 ~64E0 B
~64E0 ~54E0 34E0 84E0
0.E0 T+E0 (7)7053 7ﬁ_~7777”w”70c50
0+EOQ 04E0 080  0.E0
04EOQ 04EOQ 04EO 04EO
04E0 04E0 T+E0 ~44E0 o
~44E0 04E0 04EO0 0.0
04E0 04E0 0+E0 04E0




0+EQ

0+E0 ___0eEO _____0eEO o
00§° 0+E0 0+EQ QeEOD
0.E0 0+E0 060  TeO0
24E0 44E0 ~4 4EQ -4 4E0

=2+E0 ~2+E0 6+E0 2.E0
24EQ »54E0 =54E0 ~54E0
=5 eEOQ 04E0 0+EQ 0.EOQ
0+EO 0+EQ 0eEQ 0.EO
SPECIMEN 39
1.E0 44E0 44E0 6.E0
10.E0 84E0 5.E0 =T+E0
~7.E0 ~34E0 -3+E0 -5 4E0
=54E0 «84EQ =8 4EQ 0+EO
0.EQ 0«EO 0+EQ 0eEOQ
0.EO 0.EQ 0+EO 0.EO
0.E0 04E0 0E0 0.EO
0.E0 0.EQ 8«E0 ~104E0
~10.E0 0.E0 0eE0 04EO
0.ED 11.E0 ~9eEQ ~94E0
0.E0 04E0 0E0 0.E0
~18.E0 04E0 0eE0 0EOD
0.EQ 0.E0 0.E0 B.EO
~10.E0 «104E0 0.E0 04E0
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04E0 04EQ 54E0 ~13.E0
~13.E0 04EOQ 04E0 04E0
0.E0 04E0Q 0+E0 04EO
0.EO0 00E0Q 04EO0 0.EO
SPECIMEN 40
1.E0 2.E0 2.E0 44EO
44E0 44E0 64E0 =34E0
~34E0 =34E0 ~34E0 ~3.E0
~34E0 ~14E0 ~ =1eE0 04EO
04EO 04E0 04EOQ 04EO
04E0 04E0 04E0 0EO
0.EO 04E0 04E0 04EO
04EO 04EOQ  64E0 ~644E0
~44E0 04E0 04E0 04EO
04E0 ~104E0 06E0 0.E0
0.E0 0+EOQ 00 0.0
5.E0 ~54E0 ~54E0 04EO
04E0 04E0 0eEO0 | 6eEO
~4EQ ~44E0 060 0.0
04EQ 0+EQ 8eEO0 ~24E0 )
~24E0 0+E0 04E0 04EO -
04EOQ 6¢EQ ~44E0 ~4oEQ
04EO0 0+E0 04E0 040
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SPECIMEN 41

1.E0 1.E0 1+E0Q 9.E0
3.E0 44E0 54E0 ~34.E0
=34E0 6E0 20E0 5.E0
5.E0 =7+E0 ~7+E0 0+EQ
0e.EQ 0+E0 04E0 0«EC
0+E0Q 0+E0 04E0Q 0.EO
0.E0 0.E0Q 0«EQ 04EQ
0+EO 0.E0 ~7E0 0.EQ
0E0 0+E0 0+EO 0.EOQ
0.E0 ~TeE0 0E0 04EO
04E0 0+E0 0«EO 0«EOQ
=7.EQ 0+E0 0+E0 0+EQ
0.E0 0+E0 04E0 2E0
5.E0 54E0 54E0 5E0
~T+E0 ~T«E0 ~T+EOQ 5.E0
5.,E0 =24E0 ~24E0 ~2+E0
~2+E0 0.EO 0+EOQ 0.EO
0+EQ 0+EO 0eED 0+EO0

SPECIMEN 42




36

1.E0 24E0 2+E0 4.EQ
3.E0 24E0 44E0 «6.EO
=64E0 3.E0 34E0 3.E0
44E0 24E0 =6¢E0 0.EOQ
04E0 0eEQ 2.E0 0.EOQ
06EO 04EOD 0¢E0 0+EO
0.EQ 04E0 0+ED 0«EO
0+E0 04E0 TeE0 3.E0
3.E0 =3+E0 ~3+E0 -3.E0
=3.E0 0+E0 0eEO 0eEO
06E0 0eE0 0+EO 0.EO
0.EO 0+E0 0eE0 0.EOC
0+E0 0sE0 0eEO 64EQ
44E0 3.E0 =3.E0 ~3.E0
~4eE0 ~44E0Q O«EO 0.E0 i
0+E0 0+E0 0+E0 04ED
0.E0 0+EO 04E0 0+E0
04E0 0.EOQ 0+EO 0.E0
SPECIMEN 43 - )
1.E0 1eE0 1.E0 6.E0
4.E0 44E0 T«EO =T+EQ 7
=T«EO 3.E0 34E0 3.E0 -
3.E0 «6eE0 4.E0 0+EQ




37

04EO 0+EO 0+E0 0.E0
04EQ0 04E0 0sEQ 04EO
0.E0 0.E0 0+EO 0EQ
0.EQ 0+E0 6¢E0 3.E0
6+EQ ~44EQ 3.E0 ~14E0
~1,E0 6+E0 0+EQ 04EQ
0+E0 0.E0 0eEO 0+E0
0+EQ 04E0 0+E0 0eEOQ
0.EO0 0+E0 0«EO 94E0
~64E0 ~64E0 0+EO 0EO
0+E0 0.EQ 04E0 0+EO
04E0 0+E0 0+E0 0.E0
0.E0 06EQ 0+E0 0.EO
04EQ 0+E0 0+E0 0.EO
SPECIUEN 44
1.E0 24E0 1+E0 44E0
34E0 1.E0 54E0 =24E0
~24E0 «3.E0 =34E0 4+E0
44EO =24E0 -24E0 0+EO
0eE0 04E0 0+E0 0.EO0
04E0 04E0 04E0 0+EO
0+E0 04ED 0eEO 0.EO
04ED 04E0 B4EO ~1.,E0




03°0 03°0 030 03¢0

03°0 03°0 103°0 03%0
T 03vec 03°s 03z~

] oTr 5370 03°2- 03%%

ST s ‘"'“_05 ’.;," T _403 ) 03°*0 03¢0

e P 03°0 03%0

03°0 03°0 03%0 03%0

_ 3% 5370 03°0 03°0

. 3o 5ve 03%% 03%¢

53ve 03°2 03°% 03%e

M 3ve PETN 03%¢ " o3°z

] v T 03°1 o3er

% N3WID3dS

0370 03°0 03°0 03%0
23°0 03°0 03%0 030
53°0 03°0 030 030
03°0 030 03°0 | 030
03°0 03°0 03°0 030
03°6- 03°0 03°0 030
530 03°0 03°0 03%0
03°0 03°0 03°0 03%0
03°0 03%0 03°6- 03%0
03°0 03°0 03°0 03°1-

g€
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04E0 0sE0 0+E0 ~13,E0 L
0.E0 04EO 0+E0 0.EO
04E0 0+E0 94E0 -4 4E0Q
b oEQ 0+E0 0+EO 04EO B
0.E0 9+E0 -4 oEQ ~44E0
0.E0 04E0 04E0 0+E0
SPECIMEN 46
1.E0 3.E0 3.E0 10.E0
5.£0 5.E0 5.E0 “1,E0
~14E0 ~64E0 54E0 5.E0
=6 4E0 54E0 -6.E0 0.E0Q
6+E0 0+E0 0+E0 0.E0
04E0 0.E0 04E0 0.E0
0.E0 0¢E0 0eE0 0.E0
0.E0 0+EO 2.E0 84EO
8.EO 2.E0 3.E0 3.E0
44E0 0+E0 0+E0 04E0
0.E0 0.E0 04E0 0.EO
04E0 0+EO 0+E0 0+EO
04E0 04E0 0+E0 2.E0
74E0 ~13,E0 44E0 ~64E0
0.E0 0.E0 04EO0 0.E0
0.E0 0.E0 0+EQ 0.EO
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0eE0 0+EQ 0+E0 0+E0
0+E0 04E0 04E0 0+E0
SPECIMEN 47
1.E0 34E0 34.E0 44EQ
34E0 3+E0 3.E0 =2.E0
~24E0 =3 4E0 ~34E0 ~34E0
«34E0 =3,E0 ~34E0 0.EO
04EOD 0.E0 0+ED 04EQ
- 04E0 0+E0 0O 0+EO -
0+ED 0¢EO0 ~ 0eEO 0+ED B
0.E0 0+E0 8eEO =24E0
=~24E0 0sE0 0.E0 0+E0
- 04E0 ¢EO _ 2E0 -5 ¢EQ
34E0 3.E0 0+E0 0+E0
=~10.E0 0+E0 0eE0 0eEO
04EO 0sEO 0+EO T+EOQ
*34E0 =3,E0 0+EO 0+EO
0.EO 0eEO BeEO  -2.E0
=~2.E0 04EQ 0+E0 ‘ 0.0
00EO 0eEO 0.E0Q 0.EQ
0+E0 04EQ 0EQ 0.E0




SPECIMEN 48

24E0 1.E0 1.E0 6.E0
B 3,E0 4oEO 6+E0 ~5.E0
~5.E0 ~74E0 6E0 5.E0
5 ,E0 4E0 ~54E0 0EO0
10,E0 04E0 0+EO 0EO
0.E0 0.E0 0+E0 0+E0
04E0 04EQ 0+E0 0+EO
0.E0 0+E0 3.E0 ~9,E0
44E0 0+EO 0+E0 -5.E0
«8 4E0 6+EQ ~64E0 2.E0
0+EO 0+EO -4 oEQ ~44EO
9.E0 ~34E0 ~3.E0 04EO
04EO 0,E0 04E0 3.E0
~9,E0 ~94E0 0.E0 0+EO
0.E0 0.E0 ~12.E0 0.EO
04E0 04E0 0+E0 0.EO0
0.EO 04E0 0+EO 0+E0
0.E0 0eE0 0+E0 0.E0
SPECIMEN 49
1.E0 1.E0 1.E0 4.E0
34E0 3.E0 ~11.E0 ~64E0
-6,E0 ~T4E0 3.E0 3.£0
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64E0 04E0 04E0 74EO
7.E0 64E0 0+E0 0eE0
0.E0 04E0 0+E0 0+E0
0.E0 04E0 0+E0 0+EO
0.E0 04EO 44E0 6+ED
6.E0 ~2,E0 ~2.E0 -2.E0
=2.E0 54E0 ~54E0 | =5.EO
0eEOQ 0+E0 0+E0 0eEO
~104E0 04E0 04EO 04EO
04E0 0+E0 04E0 ~124E0
0.E0 04E0 0+EOD 04EO
- 0.E0  0eE0 0eE0  0.EO
0.E0  0eEO0 ~ 0.E0 0.E0
04E0 04E0 0+E0 04EO
0.E0. 04E0 _ 0.E0  0.E0
SPECIMEN 50
14E0 04E0 0sE0 TeEO
4,E0 44E0 9¢E0 ~34E0
~3,E0 44E0 340 | =6.E0
5,E0 ~14E0 =160  0.E0
0.E0 04E0 0+E0 0+EO
0.E0 04E0 04E0 ~ 0.E0
0+E0 04E0 0+E0 0.EO0
0.E0 04E0 ~11,E0 0+E0
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0+EQ 0+E0 0+E0 0¢EO
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