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CANON OF THE HUMAN BODY, MEXICAN MEASURES OF LENGTH
AND THE PYRAMID OF QUETZALCOATL FROM TEOTIHUACAN

. 1. EXPLANATION OF THE PROBLEM

The societies from the ancient centres of civilisation of the Old and New World'
were ideologically regulated by the astrobiological religion. This religion was locally
variable in style and ritual performances but, its general model of the world and
man was essentially everywhere the same (for the assumptions of this model see
A. Wierciiski 1977). o

Also, it was attempted to demonstrate (A. Wiercinski 1976) that the most moun-
mental and impresive sacral buildings, like stepped and true pyramids and ziggu-
rats, were the architectonical representations of an ideo-archetype of the Cosmic
Mountain of which two — dimensional projection is the concentrical symbolizm
of the Mandala. The Cosmic Mountain (or Mandala) yields, in turn, all the main
assumptions of the astrobiclogical world’s vision, coded both — iconically and
numerically. Its fundamental and well known assumption defines the relation be-
tween man and the world in the form of an equivalence between man an Micro-
cosmos and the World as Anthropocosmos or a Cosmic Man. Consequently,
man is a measure of all things might be what literally conceived too, since the an-
cient systems of measures of lenght were usually derived from a canon of the human
body. Such terms as foot, cubit or step leave no doubt in this respect. The varia-
tion of the local systems of measures suggest that different standard individuals
were selected in different centers of civilisation, though, the very idea of a canonical
human somatotype was universally accepted. The -latter statement may be easily
evidenced by the fact that in all the known systems the dependence: ! cubit =
11/2 foot, was fulfilled.

Also, there is no doubt that within one and the same center (like, for instance,
in Greece and in Egypt) could function two or more systems, one based on na-
tural standard and the other, on a standard of a gigantic individual. Furthermors,
both such system could be geometrically related to each other. In ancient Egypt,
for example, 1 short cubit (remen) was equal to the side of the square of which
diagonal was one royal cubit, the latter refering to a gigantic standard. At the
same time, 1 remen =1-5 of natural foot which was derived from the low-statured
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A teview of some ancient and modern system of measures of length -

. |in centime- | in minimum
Area and name of the unit ters native units Remarks
1 2 3 4
England: |
line 0254 1
inch 2:54 10
foot 30-48 120
yard 9144 360 = 360 days of the basic solar cycle
fathom 182-88 720 corresponds to standard stature = 6 feet =] -
2 yards i
rod (pole, perch) 502:92 1980 = 300 shusi = 10 Sumerian cubits = 15 Su-
merian feet
furlong 16093-44 63360
France:
line 0226 1
royal foot 32-48 144 the standard stature = 6 feet, could 6 be =
194-% cm.
Greece: . The Olympic foot belonged evidently to a diffe-
rent standard derived from the stature =
1854 cm.
finger 2 1
Attic foot 3 16
Olympic foot 30-9 1545
cubit 48 24
fathom 192 96 = corresponds to the standaid stature =
4 cubits = 6 feet
plethron 3200 1600
stadion 19200 9600 A general correspondance to Solar cycle ofl.
‘ 360 days and the lunar year of 13 months =
384
Rome: 1 The standard stature = 4 cubits = & feet =
177-8 cm.
finger " 18519 1
inch 2-469 11/3
palm 14-815 8
foot 2963, 16
. cubit 44445 24 = analogical coirespondance as in Chaldean
cubit!
step 148-15 80 A general correspondance to Solar cycle of
rod 296-3 160 360 days and the lunar year of 13 months
= 384 days
Sumer: .
finger (shusi) 16764 1 The standard statute = 4 cubits = § feet =
201-2 cml
foot 33-528 20
cubit 50-292 30 A general correspondance to solar cycle of

f

360 days
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1 2 | 3 i 4
Babylonia:
© finger (ubanu) 1-6459 i The standard statwre = 6 feet = 1975 cm.
foot 3292 20 or, when based on 4 cubits = 158 cm.
Chaldean cubit 39:50 24 = might correspond to 1 days == 24 hours
| introduced in Chaldean times
rod (kanwu) | 23701 144 ,
gar I 47402 ] 288 = diagonal of the square formed by 10 Sume-
J rian feet!
ashlu 4740-2 28380 . | A general correspondance to solar cycle
of 360 days
Assyria:.
 cubit ! 49-43 30 L = evident relation to Sumerian division into
Northern cubit (“Aryan’) 30 shusi, but based on Babylonian ubanu
(the restas in Babylonia) 67-594 41-07
Egypt: In Egypt functicned, at least, 3 different
finger 1-8707 1 systems of measures, with standard statures
i 209:6 c¢cm, 201-2 cm. and 1481 cm.
palm 7-483 4
royal foot (long) 34.925 18 2/3
royal cubit ' 5238 - 28 = undoubted reference to lunar cycle of 28
days
short cubit 44-9 24 = a relation of Chaldean division in to 24
cubit remen 37-038 198 fingers = side of the squaie with the royal
cubit as its diagonal = 20 Roman digits!
royal foot 33-528 17-92 =Sumerian foot
natural foot 24692 132 == remen divided by 11/2

individual (ca. 148 cm.), not uncommon in Egyptian population. However, the
standard based on the royal cubit refers to gigantic stature of ca. 210 cm. Is it
possible that gigantic standards are related, in some way, to the universal myth
of giganths as cultural heroes? '

The table 1 gives a short rewiew of some better known ancient systems of mea-
sures of length.?

It brings a suggestion that, despite an undoubted local variation of the accep-
ted standards, some strange connections could probably exist between them. Thus,
for example, in the English system appears the astonishing equivalence between
Mesopotamian shusi and cubit ammaru cn one hand, and the English foor and
rod, on the other, while the Egyptian remen is exactly equal to 20 Roman digizies.
The English fathom represents the stature of the standard individual equal
to 6 feet.

However, some deeper insight into the conceptual frame of systems of measure
is needed. For instance, it is probable that some cosmic correspondancies were

! Some data presented in the table 1 were taken from the list sent by Nr. Forshaw Kalin, to Whom
the author is much indebted for all His kind assistance.
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reflected in them. They were assessed for Egyptian royal cubit which was devided
into 28 fingerbreadths corresponding to 28 days of the Moon cycle (A. Wiercifi-
ski 1976a), while the Babylonian ammary might reflect the 30 days of the month,
because it was divided into 30 wubanu.

After all these elucidatory remarks, the aims of this paper should be precised.
Thus its purpose is to present a new attempt of the reconstruction of the Prehispanic
WNahuatl system of measures of lenght on the basis of an analysis of anthropome-
trical data and in reference to the previous reconsiruction published by V. Castillo
(1972}, Also, sorae kind of an exernplification of newly reconstructed system will
be shown, by means of a numerical analysis of the main architectonical dimensions
of the pyramid of Quetzalcoat! from Teotihuacan.’

2. THE ANALYSIS OF ANTHROPOMETRICAL DATA

The main premisse of this study is the same one as has been accepted in Castil-
io’s work, i. e. that the Mexican measures of lenght had been derived from a canon
of the human body which was based on a real male standard individual.

First of all, however, the very possibility of the existence of canonical, species
specific proportions of the human body should be considered. A first approach
to this problem represents table 2 2. It shows that the anthropometrical dimensions

Table 2
The correlation of various diameters of the human body with the stature
(Polish adult males in the age of 18--20 years)

coefficient of » with stature

Anthropometrical diameter Town Wroctaw | Villages
N = 196 N = 100

Upper extremity length (a~da 110) - 83 —
Arm length (a-1) - 77 - 71
Forearm length (v-sty) - 68
Upper extremity length without hand . B
(a-sty) <79
Hand length (sty—da IID) - 71 —
Shoulders breadth (a-a) - 51 - 64
Sitting height (sst-sy) © 65 - 70
Public height (B-sv) - 89 - 91
Hips breadth (ic-ic) - 53 - 72
Thigh length (sy-ti) - 78 - 75
Foot length (pte-ap) - 74 —

2 The data presented in the table 2 descend from the investigation of A. Waliszko, Z. Welonand S.
Gérny from the Department of Anthropology of the Polish Academy of Science in Wroctaw of which
Director, Prof. Dr. hab. T. Bielicki kindly gave them at author’s disposal.



A comparison of simple proportions of the human body between two entirely different populations

Table 3

\ Triques " - o~
~ (Oaxaca) 2 | & g 3 5 N £ =
\\\ g -g \; :g *g = g “[-l-, '§ " o :$ Eﬁb e ]
— 202 g2 S b g = B 58 kS g
T~ , |8 BElselie H| 3 g7 | §a I g
0 e~ = g | 2 LR _ =«
S ER 8 828l 889 2o - 7 5 e g
Poland S~ | 2% | 2%% BEY BR9) 2T ) E7 | i) BE | B
(villages) ~.] a8 s | DB | mes| G8 N2 (RS L & e
Stature (B—v) = 1670 1 2:244 2:945 4031 4285 5-045 6-463 7078 9:365
0-078 0-066 0-118" 0019 0:030 0-089 0317 0-522
Upper extremity length (a~da 1I[) = 77-1 [ 2:161 1 1-315 1799 1-912 2252 2-884 3-158 4-190
0-014 0-039 0075 0-063 0-059 0-037 0:154
Upper extremity length to wrist (a-sty) = 2-879 1:329 1 1-369 1455 1713 2:194 2:403 3180 .
58:0 0-045 0-040 0-029 0-020 0-055 0-143
Forearm + hand length (r-da) IIl) = 3-813 1-760 1-324 1 1-063 1-252 1-603 1756 2:323
43-8 _ 0066 | 0063 0-069 0017 | 0030
Shoulder breadth (a-a) = 38-8 4304 1987 1-495 1-129 1 1-187 1-508 1-652 2:186
0-022 0-027 0-071 0-155
Arm length (a-r) = 333 5-015 2-315 1742 1:315 1:165 1 1281 1-403 1-856
: , 0-010 0-055 0113
Foot length (pte-ap) = 262 6374 2943 2214 1:672 1481 1-271 1 1-095 1-449
0-034 0078
Forearm legth (r-sty) = 247 6761 3121 2-348 1773 1-571 1248 1-061 1 1-323
. 0-030
Hand length (sty—da II) = 19-1 8743 4-036 3-037 2293 2031 1-743 1-371 1-293 1

Remark: upper part of the matrix includes also the differences between respective propottions in both compared populations,

42009 KVHOH HHL 20 NONVD
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of various anatomical regioms of the body are strongly correlated linearily with
the stature, But, it should be emphasised that the maesuring errors are far greater‘
on the living material than on the skeleton what surely is leading to certain lowering
of the values of coefficients 7. The fact that they increase to 0-8-0-9 for the long
bones and stature is well known in anthropology and assessed for very different
populations. Therefore, the lengths of the long bones are commonly used as the
basis for accurate reconstructing of an individual stature. Among others, it was
oroved for recent Amerindians in Mexico by S. Genoves (1967).

If so, we may expect that only very slight differences will appear between pro-
portions of various anthropometrical diameters, calculated for even entirely diffe-
rent population. This statement is clearly evidenced by the comparison of Polish
population with the series of Triques (J. Comas 1965) from Mexico, (see:table
3) among others, very different in stature. In fact, only two greater differences
appeared in the proporticns of forecarm length to stature, for the total number
of 36 items! Thus the canon of the human body, based on highly stable propor-
tions of diameters of its component parts, may be accepted for reconstruction
the ancient Mahuat! systern of measures of length.

The departure anthropometrical material for further, more detailed analysis
was taken from the new publication of Mexican anthropologists kindly sent to
the present author (Jaen et al. 1976) and presented in the table 4.

Table 4

Some anthropometrical data as departure material for the present attempt pf reconstruction of MNahuatl
measures of length

\ Eth'nic &585 ~ ~ o=
\semes = t «’, «{w o
- g N 2 o 9 & = 8 l

Anthro- 2o (g3~ 8~ ga | go w™ | 2%
pometrical % il g‘ oz g I g ﬂ g il g |
diametetr LS mC&l <8 Eeg|S&E|cs |z
Stature (B-v) 167-0 156-4 1629 160-0 159-8 1652 1629
Shoulders breadth (a-a) 38-8 36-5 37¢ 364 36-1 370 36-1
Acromiale height (B-a) 136-8 128-5 1336 1312 129-5 135-3 1327
Radiale height (B-r) 103-5 975 1024 99-9 99-2 105-2 1627
Stylion height (B-sty) 78-8 754 79-8 767 766 81-2 80-3
Dactylion height (B-da Iil) 597 587 620 593 58-5 62-7 616
Hand length (sty—da 1II) 15-1 167 17-8 174 1 181 185 187
Foot length (pte-ap) 262 24-2 | —_ — f — — —

3. THE DETAILED RECONSTRUCTION OF NAHUATL MEASURES OF LENGTH

The fundamental basis for this part of our study consists of the data and informa-
tion included in the cited above paper of V. Castillo, supplemented by the following
additional assumptions:
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i-1 the proportions between different recomstructed units of measure should
correspond strictly to the mean proportions of the respective anthropometrical
- diameters, calculated for the investigated Amerindian series from Mexico;

1-2 the unit cemacolli is not equal to 80 cm. but to 829 cm. (= “megalithis
yard” of Thom) and so, it has been derived from the standard individual with the
stature = 165-8 cm., if Castillo’s proportion is being accepted, i. e. that doubled
cemacolli is equal to cénmeguatzalli (= stature or. fathom);

i-3 the cemmatl is equal to 3 cemacollis = 2487 cm. what corresponds to
2975 Spanish varas, rounded by Ixlixochitl to 3 varas;

1-4 the cemmacolli = 82:9 cm. was divided into 48 cemmapillis and 52 iztetls.

It is immendiately apparent that these assumptions, and especiaily 1-1 and
1-3, impose on our procedure of reconstruction harder constrains than it was the
case of Castillo’s attempt.

Now, let us consider the particular unit of measure established by Castillo
and refined according to the assumptions 1-1-1-4. The fig. 1 and tables 5-6 repre-
sent the probable anthropometrical correspondancies with the human body.

Srmem ewmm T

jozianbauus)

U

901

Fig. 1. The present attempt of reconstruction of Mexican measures of length on the basis of anthropome-
trical diameters of standard individual with the stature = 165-8 cm. (i. denotes 7ztetis — breadth of finger-
nail = 1-594 cm).
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Comparison of anthropometrical data with two attempts of
P

Comparativie anthropome- | © i | o | o |
trical data and two | 3 *3 = I E ’
attempts of | 2 % £ I8 |
- Treconstruction z l e \ 2 §
1%}
exican 2 | ,5 i “2 ,§ § .§ §
easuring ‘ = | 8 | & ‘ 5 5 = &
lits : . 2 | ( [ < 8] =
mnequeztalli: stature (B-v) 167 1 1564 1 1629 1 160

|
|

|
I

qmmatl: from top-toe of left foot to top-j —
nger of extended right arm (ap~da IIL)

mmitl: from elbow articulation to top-
nger of opposite arm (a-1) + (a-a) + .
1-da i) 149-1 112 1373 1-14 | 1398 1-17 139-6
myollotli: from the middle of breéast to
sp-finger of extended arm (a-da III) +

1—2a):2 965 173 882 177 90-1 1-81 90-1
mmacolli: from neck to top-finger of ex- ,

:nded arm — — — — — — —
‘ciacatl: arm-pit to top-finger of extended

tm 772 | 217 (69-8y | 224 (71-6) | 228 (71-9)
mmolicpitl: from elbow articulation to '

yp-finger (r—da IIY) . 43-8 3-81 38-8 403 404 4-03 406
mmatzotzopaztli: from elbow articulation

y wrist (r - sty) 247 676 221 7-08 226 7-21 233
nilacxitamachihualoni: foot length (pte-

D) 262 637 242 646 — — —
mizterl (or Xeme) extension between| -~ — — — — — —
—V fingers

mmapilli: finger-breadth * — — — —_ — — -

erl: breadth of finger-nail — — — — — — —

Remark: the vaiues in brackets denote the diameter {a — da III) which is very near to the distance between

Cemmarl (= “hand” or “arm”) was difined in the taxation of Tultitlén in 1552
18 the diameter from the left foot to the right hand, when the arm is extented up-
wards, what generally corresponds to other similar expressions cited by Castillo
rom the other sources. Castillo accepted the rounded value of 250 cm. Based on
he overcalenlations of Ixtlixochitl, who gave the lenght and width of the palast
»f Nezahualcodyotl in Texcoco in Spanish varas and in unnamed native units which
sould represent only cemmatls. According to these data, 1 cemmatl = 3 varas =
b X 83:59 cm. = 250-77cm. Castillo attributed cemmai! to the diameter from
o the diameter from the top-toe of the left foot to the top-finger of the right
iand extended upwards, when a man is standing freely, with both legs close together.
A\t the same time, he emphasizes rightly a discrepancy of such diameter = 250 cm.
vith the accepted value for stature = 160 cm. However, this discordance may
asily disappear, if we shall admit that:
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. Table 5
Teconstruction of Mexican system of measures of length (in cm.)

o

£ g £ s = s a 2 e =
> 2 2 > g @ gl 218 =
2 2 2 @ 2 31 ) § 2 = e g
o a - — —= 2 Z o = - ? ° g
g £ g @ 5 2 g 23 g 23| 5 |FeE
- - S5 | 2 % 550 5 | 85| £ |§5%
. 2 = = = = & = S 1 828
s | 3 5 S s 2 s | 88| &8 | £8| t |2E&
1 159-8 1 1652 1 1629 i 160 1 163-8 i i

— — — — — — 250 064 12487 2/3 —

115 1374 i-16 1397 1-18 1372 i-19 125 128 1143-45 116 1-165
1-78 861 179 91-1 1-81 892 | 1-83 90 1-78 93-09 1-78] 1-798
— —_ — — —_— — — 80 2 82-9 2 —
223 (71-0) | 225 {(72:6) | 228 715 - 2-28 70 2-29 7332 2:26| 2-262
394 407 393 42-5 3-89 411 3-96 40-45 | 3-56-4] 4145 4 3-963
687 22:6 7-07 24-0 688 22-4 727 30 5-33 23-68 7 7-063
— - — —_ — — — — — 27-63 6 6-463
— —_ — — — — — 17-5 914 i8-42 S —
— _ — — - — — 17 94-1 1727 | %6 —
— _ — —_ — — — — — 1-594 | 104 —

arm-pit and top-finger, when the arm is extended sidewards.

— cemmat] near to 250 cm corresponds to the diameter defined by the same
anthropometrical points (i. e. ap—da III) but when a man is standing with the legs
placed asunder, i. e. in the position of “X”, _

— the stature will be of higher value, i. €. near to 166 cm.

Furthermore, if we admit that cemumat! was simply divided intc 3 cemacollis
(here equal to 82-9 cm.) and not into 3-13 as it is in Castillo’s reconstruction, the
value of cemmaz! will be exactly equal to 248-7 cm. In this case, 1 cemmatl = 2:975
varas, the value s exeedingly near to 3 that it is most probable that Ixtlixochit!
rounded simply this correspondance to 3 varas. Also, the value of 248-7 cm, being
lower than 250 cm. is still mors concordant with the above mentioned vatural
diameter.

Cemmaquetzalli (= “erect position of man™) according 10 Molina and Simeon

v . sponds with the stature. Castillo accepted for 1t the value of 160 cm., following



Table 6
Mutual proportions of particular Mexican measures of length in Castillo’s reconstruction in comparison to the new one
\ Castillo’s - ,
reconstruction :\3) ~ < - - % g E g _ .
Proposed g‘ g § § § ~§ § g é § = § § ~
Y 2 N s = s 28 N & s b
:‘I:antruction 8 S S O ‘§ § § 3 § § §. S S g
Cennequerzalli (cq.) 1 0-64 1 1-28 178 2 229 4-3-65 —_— 533 914 94-12 —
Cemmatl {ct.) 067 1 2 27781 3-13| 3-57 6-25-5-56 —_ 8-33 1429 147-06 e
Cemmitl (cl.) 1-16) 1°73] 1 139 1571 179 3-13-2:78 — 278 715 73-53 —
Cenyollotli (cy.) ©A760 2670 1541 1 113 1-2% 225-2 — 3 514 52:94 —_
Cemacolli (c.) 2 3 1731 112 1 i-14 2-1-78 e 2:67 457 47-56 —
Cenciactl (ca.) 226 339 196| 127 1.13| 1 1-75-1-56 — 2:33 4 41-18 —
Cemmolicpitl (cp.) 4 6 346 | 225 2 171 1 — 1:33-1-5 2-29-2-57 | 23-53-26:47 —
Centlacxitamachihualoni 6 9 | 519( 337 3 265| 15 1 — — = _
(cx)

Cemmatzotzopazitli (cz.) 7 105 606} 393{ 35 3:10 1-75 1-17 1 171 1765 —
Cemiztet] (ci.) 9 135 7779 505! 45 3-98 225 15 1-29, 1 10-29 —_
Cemmapilli (ce). 96 144 83:07 | 539 | 48 4246 | 24 16 1371 10-67 1 e
fztetl (i) 104 156 90 584 | 52 46 26 17-33| 14-86 11-6 1-08 1
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the results of the calculations of B, Leander, who regarded this figure as the arithme-
tic mean for Mexican population in Precolumbian times. However, the anthropo-
metrical data summarized by the present author (A. Wiercidski 1975) show very
high variation of populational means among Mexican Amerindian tribes, ranging
from 154 cm. in Chiapas up to 172 cm. in Sonora. Similar variability should be
assessed for Prehispanic Mexico, though, the representative materials are lacking
and Leander could not have any safe statistical basis for her estimation. It is espe-
cially evident, if we recall the information of Ixtiixochit]l when he deals with the
question of living representatives of Quinametzin and rightly stresses the fact of
highening the stature in Mexico going from South to North. -

Thus there is a lack of empirical data for an exact estimation of cennequerzalli,
especially, since we do not know, how near to the modal value was the standard
individual and from which population this standard had been selecied. However,
if we shall follow Castiilo that cenmeguetzalli was divided into 2 cemacollis and the
latter unit was equal to 82-9 cm., the value for clnnequetzalli = 165-8 cm, what
is quite reasonable from the anthropological point of view. In this case, it is not
improbable that a standard individual might be selected from the range around
the modal value of one of the very ancient groups from the Valley of Mexico, since
the mean stature calculated by the present author (by use of Genoves formulas)
for the male series from Tlatilco cemetery was equal to 162-3 cm. (A. Wiercinski
1972). At any rate, the accurate estimation of cenmnequetzalli is of highest impor-
tance for reconsiructing of remaining units of measure as anthropometrical dia-
meters, due to the indicated above strong their correlations with the stature (see
again: table 2).

Cemmitl (= “arow’) was defined clearly by Molima and Simeon as the measure
from the elbow to the hand of opposite upper extermity. Thus Castillo has precised
its anthropometrical correspondace to a dimension from the elbow articulation
of the left arm to the top-finger of the right hand, when both extremities are extended
sidewards. He estimated its value as 1/2 of cemmiit] what is equal to 125 cm. However,
if we are going to accept exactly his anthropometrical definition, cemmitl as the
diameter (a - 1) + (a —a) + (a~da III), even with the stature = 160 cm. will be
ca. 12 cm. too small. Of course, the deviation from the natural proportion will be
still greater, if the stature is 165-8 cm. In this case, the value of cenmmit! should
be equal to roundly 143 cm. We shall admit its exact value = 14346 cm. = 90
iztetls.

Cenyollotli (=“hearth”) was defined by Molima and Simeon as the measure
from the breast to the hand, what Castillo interpreten anthropometrically as the
diameter from middle of the breast to the top-finger of the extended sidewards upper
extermity, More exactly, it might be the diameter (a — da III) + (a — a):2. Without
further discussion, Castillo estimated cenyollotli as equal to ca. 90 cm., what is
very good approximation of natural proportion with the stature of 180 cm. Ac-
cepting the same proportion with the stature 165-8 cm. our cenyollotli = 93-09 cm.

Cemacolli (="extended arm”) was defined by Simeon very generally as a measure
of length: the arm, what Castillo precised as the diameter from the peint on shoul-

8 — Polish Contributions,..
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der articulation to the top-finger of the extended upper extermity {a—daill), mak-
ng it equal to 80 cm. i e., one half of cenmeguerzalli. In this case, however, this
ralue would be at variance with natural proportion, being ca. 9 cm. too high.
Also, the diameter {a — da III) is practically the same as the length from the
arm-pit and so, if the arm would be extended sidewards, it would not differ from
the cenciacatl. But, very good agreement with anthropometrical reality may be
>btained, if we assume that cemacolli is the diameter from the beginning of the neck
:o the top-finger of the extended sidewards arm which is keeping the proportion
of 1/2 of stature. If so, with the stature 165-8 cm., our cemacolli is equal 10 82:¢
xm. = 1 megalithic yard of Thom.

As it has been mentioned above, this was one of the main assumptions of our
reconstruction of Nahuatl units of measures, empirically validated by the discovery
‘hat the architectonical dimensions of the Sun and Moon pyramids from Teoti-
macan show striking correspondancies to the astroncmical calendric cycles, when
‘he former had been expressed in megalithic vard (see: A. Wiercifiski 19741575,
1976, 1976a).

At any rate, the valoe of 82-9 cm. is very near to Castillo’s estimation of cema-
olfi = 80 cm. and to Spanish vara = 83-39 cm.

Cenciacat] (=“arm-pit”) was defined by Molina as the measure from the arm-
sit to the hand, what Castillo precised as the diameter from the arm-pit to
‘he top-finger of the extended arm. As it was said above, this diameter for
e extended sidewards extremity should be anthropometrically very near to (2 — da
[11), which is 2-26 Iesser than the stature. Thus the Castillo’s estimation to ca. 70 cm.
5 around this proportion. However, with the stature 165-8 cm., the value of cen-
siacati = 73-32 cm. = 46 iztetls.

Cemmolicpit] (=“cubit”) was defined by Molina as the measure to the top of
the longest finger, what Castillo interpreted as the diameter from the elbow’s arti-
culation ot the top-finger of the extended arm and discribed the value ranging be-
tween 40—45 cm. His estimation is fully concordant with the real anthropometrical
oroportion of the diameter (r—da III) which is 1/4 of the stature. Therefore, our
cemmolicpitl will be exactly equal to 41-45 cm., being 1/2 of cemacolli and 26 iztetls.

- Cemmotzotzopaztli (=“forearm”) was defined by Molina as the measure of
the arm-lenght, what Castilloc precised as the true forearm lenght, 1. e. {r — sty)
which is almost exacily 1/7 of the stature. Thus, for the stature = 160 cm., it should
amount 22-9 cm, and not 30 cm. as it was estimated by Castillo, With the stature =
165-8, our cemmotzotzopaztli will be equal to 23-60 cm.

Cemiztet] or Xeme (=“finger-nails”) was invariantly interpreted in the Spanish
sources as a lenght of the extension between 1 and V fingers. Castilic estimated its
value as equal to 17-5 cm., since Anales de Cuauhtitlan say that cemiztetet/ is one
fourth of cenciacail. If so, the cemiztet] in our reconstruction should be 18-33 cm.
or, if it was 1/ of cennequetzalli, it might be equal to 18-42 cm. In the latter case,
1 will be 3-98 part of cenciacatl, what is exceedingly near to 4.

Cemmapilli (=*finger”) was interpreted simply by Castillo as the finger-breadth
with the value of 1/48 th of vara and so ca. 1-7 cm. We shall admit the same pro-
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portion buf, with the depariure value of cemacolli = 82-9 cm. In this case, our
cemmapilli will be equal to 1-727 cm.

Iztet] (="mwail”) was currently used as the name of a measure for things as small
as the finger-nail. Unfortunately, there is a lack of evidencies for its estimation
and Castillo did not make it. However, being possibly near to anthropometrical
reality, we shall advance the hypothesis that 7zzet/ was 1/52 part of cemacoili and
so, it was equal to 1-592 cm.

Centlacxitamachibuclomi {(="“{oct”) was also only meniioned by Castilio due
to a lack of sufficient information for its estimation. However, it is difficult not
to fall at temtation and not to try to precise this so common unit of measure. We
think that there exist two possibilities of reconstructing its value:

a) by keeping closely the mean proportion to stature which is according to our
data 6-46 for the Triques or,

b) by accepting the assumption that the stature was divided into roundly 6 feet
and, one cubit into 1 1/2 of foot, what has been so universally present in the ancient
systems of measures in' the Old World.

In the frst case, the foot length defined antropometrically as the diameter {(pte —ap)
will be equal to 25-51 cm. what is exactly 16 iztetls and 1-625 of cemmolicpitl (the
latter value is very near to Gold Proportion). In the second case MNahuat! foot =
27-633 cm. = 17-33 iztetls = 1/9 of cemmarl = 1)3 of cemacolli etc. It is apparent
that the latter value offers more possibilities of expressing. various divisions in the
integral numbers. Therefore, we shall accept that cemrtlacxitamachihualoni is equal
to 27-633 cm.

4. POSSIBLE ASTRONOMICAL SIGNIFICANCES

The ancient astrclobiclogical religion was deeply penetrated by astronomical
contents. Its priests were fascinated by correspondancies between periodical move-
ments of coelestial bodies on the firmament and the climatic, meteorological and
biclogical rhythms occurring on the Earth’s surface. Everything on Earth seemed
to be a reflecticn of heavenly images, what might be expressed not only iconically
but also numerically. The canon of the human body and the system of measures
as its derivative, should not be an exception. ,

As it was shown above, the Egyptian royal cubit, at least, has revealed such
correspondanes with the lunar cycle of 28 days. But, how it could be in ancient
Mezxico where penetration of the religion by astronomy had reached its peak?
In order to answer this question, the comparison of all newly reconstructed measures
of length expressed in smallest units (i. e. in cemmapilis and iztetls) with astronomical
calendric cycles was presented in the table 7.

The coincidencies between both kinds of these data are striking indeed and
some of them surely did not result from our hypothesis that cemacolli was divided
into 52 iztetls. The cenyollotli and cemiztetl, which consist of 58 2/5 and 11 3/3
o



Table 7
Possible correspondancies of measuring units with astronomical calendric cycles
Calendric Rl k=S ’
correspon- 8= ) . 9
. X 0 2 Possible astronomical 2 Possible astronomical
Me}fk~ dancies '§ g calendric correspondancies “é:‘ calendric X danci
units of 8 g ’ &3 correspondancies
measure \ o 8 m 2
Cemmatl] 144 4 x 360/10 (basic solar cyle) 156 156 x 10 = 2 x 780 days of Mars cycle = 6 x 260
- days of Tonalpohualli cycle
Cemequetzalli 96 1/4 of 384 (lunar cycle of 31 months | 104 104 x 10 = 4 x 260 days of Tonalpohualli cycle or|
with 295 days) 104 years of Great Aztec Era
Cemmit] 83-07 7 90 4 x 90 = 360 days of basic Solar cycle (or 10 x 90 =
25 x 360)
Cenyollotli 539 ? 584 10 x 584 = 584 days of Venus cycle -
Cemacolli 48 8 x 48 = 384 o 52 10 x 52 = 520 = 2 x 260 days of Tonalpohualli cy-
cle represented in the Aztec Stone Calandar or 52 yeais
of Short Aztec Era
Cenciacatl 42+46 | 13 + 29-5 = 425 Tonalpohualii’s “week™ 46 400 — 46 = 354 (= 12 x 29-5) i. e. common lunar
-+ synodical month? year )
Cemmolicpitl 24 16 x 24 = 384;384 — 24 = 360 26 10 x 26 = 260 days of Tonalpohualli cycle
376 + 24 = 400
Centlacxitamachihualoni 16 24 x 16 = 384;384 4 16 = 400 17-33 | 15 x 17-33 = 260 days
Cemmatzotzopaztli 1371 | 29 x 1371 = 384 148 | 2
Cemizterl 10:67 | 36 x 1067 = 384 116 10 X 11-6 = 116 days of Mercure cycle

DISNIDYEIM fEZEYANY
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iztetls respectively, may serve as convincing examples. There is no neccesity to
describe in details all these evident correspondancies, since everybody may easily
. read them from the table 7.

Thus we shall limit ourselves to the following remarks:

a) the discovered astronomical correspondencies of cemmitl, cenyollotili, centiac-
xitamachihualoni and cemiziet] (when expressed in iztetls), as well as, in all the
divisions into cemumapilis, can not be accidental or intentional artefacts, of the
present author since they resulted from the canon of the human body which was
based on thereal  anthropometrical proportions of 6 Amerindian tribes from Mexico;

b) the apparent connection of the divisions into cemmapilis with the lunar
year of 384 days is fully concordant with the results of two idepended studies,
one based on the numerical analysis of architectonical dimensions of the Sun and
Moon pyramids from Teotihuacan, when expressed in cemacollis (A. Wiercifiski,
1976a) and, the second study on calendric significance of the Olmec mosais from
Las Bocas (A. Marshack 1977);

c) all the calendric cycles which appeared in our reconstruction of the Nahuatl
system of measures of length are precisely the same ones which have been disco-
vered in the mentioned above analysis of Teotihuacan pyramids and are typical
for ancient Mexico;

d) our findings agree with idea of mapping the astrological influences at the
particular organs of the human body, evidenced by E. Seler (1953) in Codex Vati-
canus A and Codex Borgia, and the same idea was functioning in the other centres
of civilisation of the Old World. ‘

Thus, the ancient Mexico shared with the Old World strictly analogical ideas
of some more detailed representation of Macrocosmos in man.

5. THE EXAMPLE OF THE QUETZALCOATL’S PYRAMID FROM TEOTIHUACAN

At present, a new exemplification of a possible validity of our reconstruction
of Nahuatl measures of lenght will be shown on the basis of the numerical analysis
of the architectural dimensions of the so called pyramid of Quetzalcoatl from Teoti-
huacan. This pyramid is especially convenient object of study, since it must be
attributed to both, Feathered Serpent and Tlaloc because their heads are present
at the fagades of the pyramid and, since the phases of the planet Venus, of which
Lord was Quetzalcoatl, are of inequal time-lenght, what makes rather improbable
a possibility of only accidental numerical correspondancies. The departure data
were taken from the reconstruction of H. Harleston (1974) based on Millon’s exhauc-
tive survey of Teotihuacan. They are presented in the table 8. First look at the table
3833 and 2L lay a fund

oo 20d g e to play a fundamen-

tal role in bringing the dimensions of our pyramid into the correspondancies
with astronomical cycles.

leaves no doubt that the n1u1tip1icators of
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Table 8
Main architectonical dimensions of Quetzalcoatl’s pyramid from Teotihuacan
> i - T~ . . I :
g 5%, ¢, | ¢ ] ¢
£, |3 |zEE| S8 | fF | 2%
2% |€%,/%z8 E2 | 8% | &Y
Atchitectonical dimension 22 | TEe| g&2 g2 £B | ER
Q3 > 8= =R} L © ) 8
hEa~Al S8 o LR = See] BEo | BT
g 5| S = = = .
Side of the pyramid’s base 63-564 } 767 I 0-020 20 225 1313
Height of each step (I—VID) 2:825 3-41 0002 0-3% 1 0-584
Total height of first 6 steps 16-95 20-46 0-011 51/3 6 3.5
Height of VII-th step 5-297 6385 0-004 11/3 1-87 1-09
Total height of pyramid 22247 26-845 0-008 7. 7-87 4-6
Width of “Adosado” 50-85 61-38 0-034 16 18 105
Lenght of “Adosado” 339 40:92 0:023 ] 10 2/3 12 7
Sum of diagonals of the pyramid’s — 216-94 — 56:57 6364 3715
base IS :
Sum of diagonals of the base of
“Adosado” ) —— 14754 - - 3847 4327 2526

As regards the first of these values, representing exactly the mentioned already
lunar year of 13 months, the same discovery was made in the previous analysis
of the Sun and Moon pyramids. But, what about the possible meaning of the second
value 7 In our opinicn, here must be hidden the relationship with the Venus syne-
584 x 584

dical cycle of 584 dé‘ys, because 3-41= = 5-84 x 0-584, what is also

108
equal to 1/100™ of the circumference of the cirele formed by the diagonal of the
‘ L m X 3085 X Q
base of the pyramid. i. e, to: oo what corresponds to number of days

of the “Underworld Venus” = 584—243, evidenced in Codex Borgia.

In any case, the direct correspondance with the Venus cyele show already the
dimensions of the “Adosado” and the total height of the first 6 steps of the pyramid,
while the total height of the pyramid relates 383-5 with 584, since 70 x 383:5 =
46 X 584 — 2.

It is possible that these basic numerical associations between Venus and Moon
in the main dimenions of the pyramid with “Adosado” correspond symbolically
with the association between the heads of the Feathered Serpent and the Rain
God emerging from the facades?

But some more coincidencies will appear, when we shall proceed further with
inalysis. .

Thus, the circuference of the base of the pyramid is equal to 4 X 767 ¢. =
306°8 ¢, and 306:8 = 30 X 3-335 = 118 X 2:60 =84 X 3-6525, i. e. there is in-
huded the fitting equation which relates lunar year with the full solar year and the
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sacral cycle of Tonalpohualli. In turn, the circumference of “Adosado”, equal to
204-6 c., brings together the Venus cycle with the full solar year, because: 2046 =
35 x 5-84 = 56 x 3-6525.

The latter correspondance might be very meaningfull, since it seems to refer
to the life-span of 56 years of Quetzalcoatl Ce Acatl Topitzin, as it is evidenced
by the TInd “report” on his deeds in Anales de Quauhtitlan 3. If this hypothesis
is not wrong, it would support the statement of W. Lehmann (1974) about the
existence of, at least, two Queizalcoatls as the historical figures, of which one was
living in Teotihuacan times. ‘

Also, worthy of notice it that the total sum of diagonals of the bases of the py-
ramid and “Adosado” is equal to 21694 + 147-54 =364-48 e., what corresponds
to 365 days of the solar year, without the correction of 1/4 of a day. It has been
undoubtedly used in ancient Mexico as the fitting cycle fo Venus and Tonalpohualii
according to well known equation: “Great Aztec Fra” = 104 x 365 = 65 x
584 =146 x 260.

Another possible coincidence with the typical Mexican sacral cycle of 117 days=
9 x 15 (which connects the 13.Lords of Heaven with 9 Lords of the Underworld)
brings the total length of the pyramid with “Adosado”, equal to 117-57c.

But, where might be coded the particular phases of the Venus cycle which amount
respectively:

— 243 days of visibility as the Morning Star,

— 77 days of invisibility, when upper conjuction occurs,

— 252 days of visibility as the Evening Star and,

— 12 days of invisibility, when the lower conjuction occurs,
and were noticed in the Codex Borgia (E. Seler 1953). In order to try to answer
question, lest us consider the plan of the Citadel (fig. 2), taken from Harleston’s
paper and with some diameters expressed in cemacollis.

Thus the diagonals of the base of Quetzalcoatl’s pyramid are located atthe lines
reaching the mid-points of the bases of the last small pyramids from the northern
and southern rows. This distance amounts 360. Also, the distance of 360 c. spaces
the midpoint of the central small pyramid from the eastern row, from the lins
joining the centres of the mentioned above last pyramids of the side rows.

And now, if we accept 360 as the fitting number, the relations to particular
phases ot the Venus cycle become visible, because: -

— 360 — 117-57 =242-43 ~ 243

— 360—108-47 = 251:53 ~ 252

— 360—26-864 = 333-14 ~ 243 + 77 + 12,

Moreover, even the side of pyramid’s base = 76:7¢. might correspond to the phase
of 77 days.

Perhaps, some more coincidencies with the phases of Venus cycle would appea
as well, if we would have at disposal the dimensions of particular bodies of tﬁ

3 Namely, the verse 1587 a of Anales de Quauhtition says that: “auh in Topitzin empohualziuhtl

on eaxtolli ipan ce xihuitl” i. e. “And Topilizin was 2 x 20, to this 15 and 1, years old” (see: Lehmann W.
1974).
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Fig. 2. The plan of “Citadel” from Teotihuacan with some dimensions converted into cemacollis (taken
from Harleston 1974)

pyramid. At any rate, the discovered coincidencies with these phases seem to relate
the architectonical structure of the pyramid of Quetzalcoatl with the phases of the
wander of this god through various zones of the Underworld, represented in the
Codex Borgia and so excellently interpreted by E. Seler (1953).

May be, worthy of emphasizing are also other probable, though uncertain,
coincidencies with astronomical cycles represented in some dimensions of the
Citadel, as it was indicated in the fig. 2, especially, the distance between the center
of the Quetzalcoatl’s pyramid and the eastern side of a monolith before the western
row of the small pyramids which amcunts to 260 c.

' Finally, some concern should be devoted to the question of a possible use of
the other measuring units in Teotihuacan which were mentioned in our reconstruc-
tion, Unfortunely, its solution demands very extensive numerical analysis, based
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on well founded statistical hypothesis. Here, we shall limit ourselves, only to the
statement that the discovered astronomical correspondancies in the reconstructed
- system of measures of length, as well as, the relations between them, not rarely
manifesting in integral numbers, should bring, more or less, to analogically sound
results as revealed by the analysis in cemdacollis.

Just one example may be selected for illustration. Thus, if the circumference
of the base of Quetzalcoatl’s pyramid, equal to 3065 e. will be convered into ce-
miztetls, the following correspondancies will appear:

306-8 ¢. = 13806 ci. =360 X 3-835 = 531 X 2:60= 378 X 3-6526 = 177 x 780
{i. e. Mars cycle).

Therefore, it is impossible to overjudge which of the assumed here units of measure

was the main for the builders of Teotihuacan. For the sake of simplicity, such role

will be admitted for cemacolli and its 1/100 th part = 0-829 cm. what brings the

coincidencies with astronomical cycles to total number of days.

At the end of this part of the study, it is worthy of noties that our . results of the
numerical analysis of architectonical dimensions from Teotihuacan are concordant
with analogical resulis obtained, for Angker Vat by R. Stencel, F. Gifford and E.
Moron (1976) who published them one year later after the first preliminary study
of the Sun pyramid of the present author (A. Wiercidski 1974—1975).

5. THE QUESTION OF HARLESTON'S “HUNAB”

In the light of the presented here analysis of architectonical dimensions of
Quetzalcoatl’s pyramid, together with previously received results for the Sun and
Moon pyramids, the relation of cemuacoili = 82-9 crn. to so called “Hunab” of Ha-
rleston may be precised.

Thus, the mathematical analysis of ¢, 200 principal Teotihuacan measurements
made by Harleston in 1974 has shown that their averaged metric values approxi-
mate integral numbers when divided by 105-9463 cm. Consequently, Harleston
regarded this length (=“Hunab”) as the main unit of measure used by Teotihuacan
architects. Incidentally, it is ome 1Z-millionth of the Earth’s polar diameter.
However, one only numerical coincidence between two different objects can not
serve as the argument in favour of such working hypothesis that these architects
knew the polar diameter of the Earth, if the probabilistic standpoint is being ac-
cepted. Moreover there is a lack of any scrap of evidence which could support
such a hypothesis in a gualitative way. In any case, further discussion on the pos-
sible level of knowledge of Teotihuacan priests is beyond the scope of this paper.,
However, how to explain the very discovery of Harleston that his “Hunab” brings
dimensicns to integral numbers? In order to answer this question, let us recall that
one of the main common divisors revealed by our analysis, was the lenght of 3-835 c.
corresponding to lunar vear of 13 months,

And presisely:

1 Hunab 1059463 cm.  3-835
1 cemacolli ~ 829cm. 3

= 1-278, while:
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3 3-83.

Of course, the use of “Hunab” as the measuring unit in Teotihuacan can not be
excluded. Unfortunately, in spite of all efforts, it was impossible to derive, up to
now, Harleston’s “Hunab” from the accepted canon of the human body, The dia-
meter from the waist to basis, with standard stature == 165°8 cimn., may serve as
one of very uncertain suggestions.
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At the very end of all these considerations, the present author wants to emphasize
that without Castillo’s excellent work, the new attempt of reconstruction of the
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