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ABSTRACT/RESUME

In the past 350 years over 40 variants of the Iroquoian  creation  myth have
been  collected,  translated,  and  published.  Techniques  of  numerical
taxonomy and  cluster analysis are used in this  paper to  establish  relation-
ships  statistically  among  the  recorded  variants  of  the  Iroquoian  creation
myth.  The  resulting  clusters are compared  to  groupings  based  upon prin-
ciples of intuitive relevance such as tribal origin, date of collection, or length
of presentation.
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Pendant les 350 dernières années plus de 40 variantes du mythe de création
Iroquois  ont  été  recueillies,  traduites  et  publiées.  Les  techniques  de  la
taxonomie  numérique  et des analyses de groupe sont employées dans ce
texte  pour établir des  rapports d'ordre  statistique parmi les variantes con-
nues du  mythe de création  Iroquois.  Les résultats  obtenus  sont comparés
aux groupes  qui sont établis  suivant les principes de la pertinence intuitive
tels que l'origine tribale, la date de rassemblement,  ou la durée de la présen-
tation.
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Introduction1

The  Iroquoian  peoples  of  northeastern  North  America are among the
best documented  societies  in the anthropological  literature.  Most aspects
of their cultures have been observed  and recorded  for well  onto three and
one-half centuries. This is true of their mythology as well as of other aspects
of their culture  (see Fenton,  1962; Simonis,  1977). The published  literature
contains over 35 variants of the Iroquoian cosmogonic myth. Almost all are
documented  as to  tribal  affiliation;  some  give the  name  of the  informant.
Most can be dated with some precision. This well-documented  collection of
variants of the same myth coupled with the detailed  historical  record  relat-
ing to the  movements  of these  Iroquoian  peoples  provides  us with  a neat
body  of data  for the analysis of variation  in  myth  in both  space and time.
Such opportunities are too rare in the anthropological  and folkloristic fields,
rare but of course not unique.  It is clear that Hammel (1972:1) was wrong in
his assertion that discussion of "dated variants of the tale" is impossible out-
side "our  own,  literate  culture"  and that  one  must  "restrict  the analysis to
one  point  in  time...with  materials  from  nonliterate  societies"  [emphasis
Hammers].

The variation  in Iroquoian  creation  myths  is considerable.  As Wallace
(1970:345)  has noted, this variation is "not only in minor detail". The Seneca
intellectual,  Jesse Cornplanter  (Fenton,  1978), has also commented  on this
variation.  "It  seems everyone  who  knows about  this  has  his  own  version
which differs from the others"  (Cornplanter,  1938:24). The degree of varia-
tion found  in the large number of extant variants of the myth inhibits an in-
tuitive taxonomy of the myth.  For this  reason it was decided to attempt an
analysis of the myth using numerical taxonomy. This paper is something of
an answer to a call made long ago by Alan Dundes 1 965:188)  -  "Why not
compare  different versions  of tales from the same culture  using the com-
puter?"  [emphasis Dundes's].

Numerical taxonomy involves the grouping of "Operational Taxonomic
Units" into larger clusters on the  basis of the degree to which they share a
large number of "characters".  A matrix is generated  in which the degree of
similarity  between  each  pair  of  "Operational  Taxonomic  Units"  (OTUs)  is
recorded.  The  initial  cluster  consists  of  those two  OTUs which  are  most
closely  related.  The matrix  is then  examined again  and  either a third  OTU
will be grouped with the first two or two other OTUs will  be grouped together
in a  cluster.  The  process  continues,  until  all  OTUs are  grouped  together.
This process  can  be  used to  generate a dendrogram or tree diagram.  As
usually presented, those OTUs which are closely related are linked  near an
edge of the page while more distant relationships are indicated by lines con-
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necting  OTUs  (or  clusters).  Figure  1  shows  the  relationship  among  a
hypothetical  set  of  OTUs.  A  and  B  are  most  closely  related;  they  least
resemble G of the OTUs. C more closely resembles D than it does cluster A
and B or individuals E, F, or G.

Using slashes to separate clusters,  the taxonomy illustrated  in Figure 1
is as follows:

Level  1: A and B/C/D/E/F/G
Level 2: A and B/C and  D/E/F/G
Level 3: A and  B/C and D/E and F/G
Level 4: A and B and C and D/E and F/G
Level 5: A and B and C and D and E and F/G
Level 6: A and B and C and D and E and  F and G.
In this  paper,  each  of 41  variants of the  Iroquoian  creation  myth  con-

stitutes  an  Operation Taxonomic  Unit or  OTU.  Dunn and  Everitt  (1982:12)
have observed that in biological science "the choice of OTUs is a reasonab-
ly straightforward  step and usually not controversial". This would not  seem
to be the case in any published  body of myth. Jason (1977:269)  considers
it "risky...to work on most published collections or oral literature texts". One
could question whether the texts used in the analysis  presented here are in
fact comparable.  Some appear to be variants recorded  in a single session;
others are literary creations of literate Native persons; still others may be the
collector's view of the "correct"  version of the myth;  it is even possible,  per-
haps  likely,  that  several  variants  have  been  influenced  by  previously
published variants  of the myth  (influencing  either the  informant  or the col-
lector).  This disparity in the quality of collection is inevitable, however, in any
attempt to study the evolution of oral tradition through time.

Methodology

A second major problem in applying  numerical taxonomy to the myths
in this  study  was  the  determination  of  the  "characters"  to  be  compared.
Choice  of  characters  is  an  inherently  difficult  problem  in  numerical
taxonomy.  Dunn and  Everitt  (1982:12)  note  "the  choice  of  characters...is
often subject to controversy and involves a number of difficult problems"  in
biology.

One could easily despair at finding a logical,  unbiased method of deter-
mining the set of characters to use for comparing  OTUs, the variants of the
myth.

I was also  concerned  about the degree to which  my personal  subjec-
tivity  might  influence the  results.  In an  attempt to  remove  some  personal
subjectivity from the determination  of taxonomic characters,  works of pre-
vious students of Iroquois folklore were used to determine an initial set of
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Figure  1: Hypothetical Dendrogram



Numerical  Taxonomy  199

characters.  Fenton  (1962:285)  states  the  "essential  elements  in the  cos-
mogonic  myth number less than ten,  but the longer versions contain fifteen
or more component  motifs  which  can  be readily  identified  in Thompson's
Motif-Index of Folk-Literature".  Unfortunately,  Fenton does not list all fifteen
motifs  which  he  had  identified.  Thompson  himself,  though,  has  identified
nine  in  his analysis  ('Thompson,  1929:278-280)  of a single Seneca variant.
These  are  (with  numbers  of  motifs  from  Thompson's  revised  Motif-Index
[Thompson, 1955-1958]): (1) The Woman who fell from the sky (A21.1); (2)
Sky Window  (F59);  (3)  Primeval  Water  (A810);  (4)  Earth diver  (A812);  (5)
Earth from turtle's  back (A815);  (6)  Impregnation  by wind  (T524);  (7) Twins
quarrel  before  birth  (T575.1.3  but see also A511.1.1.1);  (8)  Lodge boy and
Thrown Away (Z210.1 ); (9) Good and Evil Heroes (A515.1.2.1 ). Arthur Parker
(1923:33-34)  has listed  15  "components"  of the  creation  myth.  Those  not
mentioned  in Thompson's analysis are:  (10) Sky world;  (11) Celestial Tree;
(12) World  Tree;  (13)  Sky Woman's  daughter;  (14)  "Immaculate  concep-
tion";  (15) Hoarded  water  by toad;  (16) Elder Twin's  successful  search for
his father;  (17) The testing  of the  Elder Twin  by  his father;  (18) The  Elder
Twin makes man from earth;  (19) Elder Twin and Grandmother return to the
sky;  (20) Younger Twin  banished  underground.  Martha  Champion  Randle
(1953:629)  has listed twelve  "essential  points"  in the myth.  Those  not sub-
sumed under the Thompson and Parker lists are:  (21) Uprooting the Celes-
tial Tree;  (22)  Elder Twin frees  animals  imprisoned  by  brother;  (23)  Elder
Twin  secures  maize;  (24) Twins  fight  in a world  shaking  battle;  (25)  Only
bones are left at the end of the battle;  (26) Grandmother gathers the bones
of the twins;  (27) Elder Twin promises to return on the last day of the world.
Various episodes which  Fenton  (1962:285-286)  states are used to  "embel-
lish the longer versions" include (if not mentioned above): (28) Theft of Light;
(29) Dream guessing in the Sky World;  (30) Elder Twin has a contest moving
mountains with  Hadu?i?, the  False Face;  (31) The  rite of  returning thanks
through  the  mid-pantheon  of  the  appointed  forces  in the  Sky World;  and
(32) Creation of clans and moieties.  In addition, Fenton points out the "cos-
mic duel"  mentioned  by  Randle involved  the use of specific weapons:  (33)
Weapons in the duel are rushes or maize vs. flint or antler. The above list of
33 motifs,  components,  points,  or whatever one chooses to call them have
been used as the first 33 taxonomic characters  in this study.

To this  list of 33 characters,  my coding  of the  initial sample of variants
has added 233 additional  characters.  Lévi-Strauss in his structural analysis
utilized  "mythemes",  subjectively "breaking down its story into the shortest
possible sentences, and writing  each sentence on an index card  bearing a
number  corresponding  to  the  unfolding  of  the  story"  (Lévi-Strauss,
1967:207).  I  have followed  a  similar  subjective approach  in arriving  at  the



200  Thomas S. Abler

set of characters to be examined for the OTUs. Cards were prepared for the
first  variant  or OTU. The second  was then coded,  noting those characters
shared with the first variant  and any  new  characters.  A similar  procedure
was followed  for the initial set of 36 variants of the myth  (five variants were
added  later  in  the  investigation).  Each  of  the  initial  36  variants  was  then
rechecked  for  errors  in  coding.  Because  the  number  of  characters  was
beyond the capabilities of the computer package (CLUSTAN  -  see Wishart,
1975) being used to analyze the data, characters  unique to a single variant
were rejected.  This left me with a large (over 250)  but workable  number of
characters.

While the coding  process  is subject to error,  one can find  some com-
fort or solace in the fact that  numerical taxonomy relies on a large number
of characters. Therefore,  if the number of errors of the types listed above is
kept within reasonable bounds, the more numerous correctly coded charac-
ters  should  largely  determine  the  relationships  generated  by  cluster
analysis.

The characters  or attributes were  recorded  as binary variables,  being
either present or absent in each variant of the myth. Thus each variant of the
myth in the study has been coded for a finite set of characters (attributes or
binary variables).  No variant contained the entire set; each variant has a sub-
set  of  that  list  of  266  characters.  The  variant  with  the  largest  number  of
characters present had 115 of them; the variant with the fewest had only six.
The mean or average number of characters  present per variant was 49.

The Variants  Being Examined

The published literature was searched for variants of the Iroquoian cos-
mogonic  myth,  or  more  accurately,  for  variants  of the  Iroquoian  creation
myth involving the Sky Woman.  Myths were  not included  if they were con-
cerned with creation or human origins but clearly were not the Sky Woman
myth  (as  in  Thwaites,  10:132-133  or  Ritzenthaler,  1950:44).  Some  were
rejected  as  incomplete  or fragmentary  (Chadevois,  1766:107-109;  Rudes
and Crouse,  1987:2-16).  A strange tale attributed to the Oneida involving a
naked woman descending from the clouds was rejected as probable fiction
(Henry,  1768:601). The search of the published literature yielded references
to several  unpublished  variants of the myth,  and  correspondence  brought
copies  of these for  inclusion  in the study.  No systematic  search of any ar-
chival  material was attempted,  however.

The following  41  variants of the  myth were subjected  to analysis.  The
order in which they are presented here is by "tribal" origin and by date. Also
presented is the code used to designate each variant on the dendrograms
which form  part of this analysis.  The code consists of the first three letters
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of the tribal  name followed  by the year of publication  or the  probable  year
of collection of the variant followed by an a or b if two variants were collected
or published from the same tribe  in the same year.  Unless  otherwise  indi-
cated,  the texts cited  below are presented in English.

Three  texts  have  been  designated  "Huron".  The  Huron  were  a  con-
federacy of four nations living between Lake Simcoe and Georgian Bay until
their dispersal in the Beaver Wars of the mid-17th century.  Populations near
Quebec City and the Detroit River continued to be identified as Huron while
others, amalgamated with the Iroquoian-speaking neighbours to the Huron,
the Petun, became known as the Wyandot  (see below):

Hur1636a  (Thwaites,  10:127-139).  Recorded  by  Father  Brebeuf
among the Huron prior to 1636. Text presented in French (on pp. 126-
138) and English.
Hur1636b  (Thwaites,  10:127)  Recorded  by  Father  Brebeuf  among
the  Huron  prior to  1636. Text  presented  in  French  (on  p.  126) and
English.
Hur l 888 (Hale,  1888:181-183).  Collected on the Anderdon  Reserve,
Essex County,  Ontario,  from Alexander Clarke and Joseph White.

In addition, four texts were collected  in Oklahoma and are designated
as Wyandot. The Wyandot are descendants  of Huron and Petun  refugees.

Wya 1875 (Connelley,  reprinted in Barbeau,  1915:303-310). Collected
from various informants including Captain Bull-Head and William Big-
Town  at  Kansas  City,  Kansas,  and  Wyandotte  Reservation,  Ok-
lahoma,  1850-1899.
Wya1911a  (Barbeau,  1915:37-47).  Collected  at  Wyandotte,  Ok-
lahoma,  September  1911, in  English.  Informant:  B.N.O. Walker.
Wya1911b  (Barbeau,  1915:47-49).  Collected  at  Wyandotte,  Ok-
lahoma.  October  1911. Informant:  Catherine Johnson.
Wya1912  (Barbeau,  1960:4,  59-63).  Collected  at  Wyandotte,  Ok-
lahoma,  May, 1912. Informant:  Catherine Johnson. Text presented in
English,  "Literal  Transcription"  and  in Wyandot.  Note:  Also  in  Bar-
beau,  1915:50-51.

Four of the texts can be identified as "Iroquois"  (meaning one of the Six
Nations)  but can not be further identified with any single member of the con-
federacy.

Iro 1816 (Norton, 1970:88-91 ). Attributed to "Five Nations". Presented
by John Norton, a Cherokee-Scot and adopted  Mohawk chief.
Iro1845a  (Schoolcraft,  1846:36-37).  Likely  collected  while
Schoolcraft was collecting statistics on the New York Iroquois,  1845.
(Also found  in Schoolcraft,  1847:61-63).
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Iro1845b  (Schoolcraft,  1851-1857  (1):316-317).  Identified  as  "Iro-
quois".  Origin unknown.
Iro 1881  (Smith,  1881:76).  Place and informant unknown.

Five  of  the  variants  analyzed  are Tuscarora  in  origin.  The Tuscarora
dwelt in North Carolina until they joined the Six Nations Confederacy  in the
second  quarter of the 18th century.

Tus 1825   (Beauchamp, 1892:1-5 [reprinting Cusick, 1825]). Tus-
carora.  Text first published by the Tuscarora David Cusick in 1825.
Tus1881  (Johnson,  1881:40-41). Presented by Elias Johnson, a New
York Tuscarora.
Tus  1883 (Unpublished  -  Wallace, n.d.). Collected in February, 1883,
by  Albert  S.  Gatschet  from  Elias  Johnson.  Text  in  Gatschet's
notebook is in Tuscarora with interlinear translations.  A.F.C. Wallace
made a "free rendering"  of this.
Tus  1890 (Rudes and Crouse,  1987:17-90). Text collected  by J.N.B.
Hewitt on the Tuscarora Reservation, N.Y. Johnson (1967:14) reports
this was collected "about 1888" but provides no source for this infor-
mation.  Johnson  (1967:14-19)  quotes  and  paraphrases  Hewitt's
translation  of the  myth,  but  incorporates  materials  from other sour-
ces. Text  presented  in Rudes and Crouse in Tuscarora with  both in-
terlinear  and  "free"  translation  partially  by  Hewitt  and  partially  by
Rudes and Crouse.
Tus  1915  (Unpublished - Waugh, n.d.c.). Collected on the Six Na-
tions  Reserve, Ontario, Canada,  1915. Informant:  Silas Hill.

Three variants can be attributed to the Mohawk, eastern-most of the Iro-
quois  nations.  Two  of  the variants  (Moh1724  and  Moh1948)  originate  in
communities  established on the St. Lawrence River by converts to  Roman
Catholicism in the late 17th century while the other comes from the Mohawk
who  remained  in the  Mohawk valley  until  coming to  Canada following  the
American  Revolution.

Moh  1724 (Lafitau,  1974-1977  [1724]  (1):81-82).  Likely collected  in
the first quarter of the  18th century among the  Mohawks  on the St.
Lawrence.  Taken  from  Fenton  and  Moore  translation  of  Lafitau's
French.
Moh1896  (Hewitt,  1903:255-239).  Collected in 1896 and  1897 at the
Six  Nations  Reserve  from  Seth  Newhouse.  Text  presented  in
Mohawk,  interlinear translation,  and free translation  in English.
Moh1948  (Aren Aweks,  1948). Aren Aweks is the Mohawk Ray Fad-
den, founder of the Akwesasne Mohawk Counselor Organization and
the Six Nations Indian Museum, Onchiota, NewYork. Text presented
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in  English  with  pictographs.  Reprinted,  1967,  by Akwesasne  Notes
under  Fadden's  new name, Tehanetorens.

Four  variants  were  collected  among  the  western  neighbours  of  the
Mohawk, the Oneida. The Oneida, the smallest of the nations in the Iroquois
Confederacy,  remained in their  homeland  about Oneida  Lake until  early in
the  19th  century,  when  they  split  into  three  groups.  One  emigrated  to
Canada where they remain on the Oneida of the Thames Reserve in Ontario;
one  moved  to  a  reservation  near  Green  Bay,  Wisconsin;  others  retained
lands in their traditional  homeland  (Campisi,  1978).

One1800  (Unpubl ished  -  Dean,  n.d.).  Probably  Oneida
(Beauchamp,  1922). Collected  ca.  1800. Published with  a few addi-
tions  and  some  significant  abridgement  in  Dwight,  1822:132-135.
Also published, with some significant additions, in Schoolcraft,  1851 -
1857 (6):666-670.
One1912 (Unpublished  -  Waugh,  n.d.a.). Collected at Oneidatown,
Ontario,  November,  1912. Informant:  Anthony Day.
0ne1939  (Ritzenthaler,  1950:42-43).  Recorded  at  Oneida,  Wiscon-
sin, in  1939. Informant:  Aaron  House,  aged 86 years.
0ne1971  (Greene,  1971:34-36).  Reported by Greene that she heard
it on the Six Nations (Grand River) Reserve from "an old Oneida chief,
himself  nearly one hundred years old".  Greene  herself is Mohawk.

Only three texts emanate from the firekeepers of the Iroquois  League,
the  Onondaga,  but two  of these  are the two  longest variants  considered.
After the American  Revolution,  some Onondaga  migrated to Canada while
others remained on a reservation  near Syracuse,  New York.  No variants of
the creation myth have reached publication from the New York reservation;
all are from those who  migrated  to the Six  Nations  Reserve  on the  Grand
River near Brantford,  Ontario.

0no1816  (Norton,  1970:91-97).  Collected,  probably  on  the  Grand
River, from an Onondaga chief of nearly a hundred  years old.
0no1889  (Hewitt,  1903:141-220).  Collected  in 1889 from John Buck
on the Six Nations  (Grand  River) Reserve.  Revised and  enlarged  by
Joshua  Buck,  his son,  in  1897. Text  presented  in Onondaga,  inter-
linear translation, and "free" translation into English.
0no1900  (Hewitt,  1928:470-608).  Recorded  at  the  Six  Nations
Reserve,  1900. Informant:  John  Arthur  Gibson,  a Seneca chief  but
also an official  in the Onondaga Ionghouse. The Gibson family  (see
Cay1969 below) reflects the mixed nature of the Six Nations Reserve.
Since this text was recorded  by Hewitt  in Onondaga,  it  is here con-
sidered as Onondaga. Text in both English and Onondaga (an Onon-
daga text with  interlinear translation appears on pp. 612-791).
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Three texts which  I  have felt  can be  reasonably  classified  as Cayuga
were collected  in the 20th century.  Again,  the Six Nations  Reserve serves
as the origin of at least two of these.

0ay1918  (Unpublished  -  Waugh,  n.d.b.).  Collected  on the Six Na-
tions (Grand River) Reserve, August,  1918. Informant:  Elias Cook.
0ay1949  (Hertzberg,  1966:11-19).  Cayuga  (but  draws  upon
published variants). Collected by John A. Witthoft (place and time un-
known).
0ay1969  (Dockstader,  1969:148-150).  Six  Nations  Iroquois.  The
author,  John  Dockstader,  is the great grandson  of John Arthur Gib-
son (see 0no1900)  and grandson of Simeon Gibson.  I am not posi-
tive  of  Dockstader's  tribal  affiliation,  if  such  indeed  is  still  of
significance  in the culture  of the Six Nations Reserve. Dockstader's
grandfather,  Simeon Gibson, was a Cayuga informant of numerous
anthropologists (see Fenton,  1944).

By far the largest  number of the texts  being analyzed  are identified as
Seneca, who were for a long  period the most populous of the members of
the Iroquois Confederacy.  It is common to divide the Seneca into the Eastern
and  the  Western  Seneca  (or  Genesseos)  but  it  is  not  clear  how  such  a
division  relates to the contemporary  Seneca reservations.  All the Iroquois
nations  adopted  a  large  number  of  captives  and  refugees  in  the  historic
period and this undoubtedly had an influence on the culture  (including the
mythology) of the Seneca. Unlike many of their confederates who fought as
allies to the Crown in the American Revolution, the Seneca for the most part
did  not move to  Canada at the close of that conflict. They currently reside
on three reservations in New York  -  Allegany and Cattaraugus  (known as
the Seneca Nation) and Tonawanda.

Sen1670  (Margry,  1876  (1):360-361).  Probably  Seneca.  Probably
collected  by "I'ami de I'Abbe de Galinee",  in 1670. Text presented  in
French.
Sen1838  (Dearborn,  1904:72-74).  Collected  by  Henry S.  Dearborn
from [Spencer]  Cone [Parker]  of Tonawanda in 1838.
Sen1840  (Abler,  1982). Written  on  the  Allegany  Reservation,  New
York,  ca.  1840,  by  Benjamin  Williams.  Handsome  Lake's  nephew,
Governor  Blacksnake,  may  have  collaborated.  Text  paraphrased,
with  significant  additions,  in  Wallace  (1970).  Text  in  "reservation"
English.
Sen1845 (Fenton, 1957:305-307). As learned by the missionary Asher
Wright on the Buffalo Creek and Cattaraugus Reservations, 1830's to
1859. Wright  could understand and speak Seneca.
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Sen  1875  (Converse,  1908:184-185).  Collected  on the  Cattaraugus
Reservation,  October 25,  1875,  by Laura Wright  (Mrs. Asher Wright).
Informant:  Esquire Johnson.
Sen1878  (Sanborn,  1878:7-10).  Probably  collected  on  the  Cat-
taraugus  Reservation  before  1878.
Sen  1883a  (Curtin,  1923:192-197).  Collected  on  the  Cattaraugus
Reservation,  probably  in  1883. Informant:  "Esq." Johnson.
Sen1883b  (Curtin  and  Hewitt,  1918:460-462).  Collected  on the Cat-
taraugus  Reservation  in  1883,  1886, or  1887.
Sen 1894 (Converse,  1908:31-36). Collected sometime between 1885
and  1903,  most likely from the Cattaraugus  or Tonawanda  Seneca.
Sen1896  (Hewitt,  1903:221-254).  Collected  on  the  Cattaraugus
Reservation  from John Armstrong.  Later revised  with the assistance
of Andrew John. Text presented in Seneca,  interlinear translation, and
"free"  translation  (into English).
Sen1904  (Parker,  1923:59-73).  Collected  on the Cattaraugus  Reser-
vation in 1904 (this may combine the presentations  of several inform-
ants).
Sen1938  (Cornplanter,  1938:19-34).  Tonawanda  Seneca.  Text
presented  in letters dated  1936. Author:  Jesse Cornplanter.

Some idea of the variation found  in recorded versions of the myth  is in-
dicated  by the fact that only a dozen taxonomic characters  or attributes are
found  in  two  thirds  or  more  of  the  variants  examined.  These  include
taxonomic  characters  1  through  5  and  9  and  10 from  those  listed  above.
The remaining  five are:  (188) Turtle takes woman  on  her back;  (177) Turtle
agrees  to  support  the  sky  woman;  (143)  The  land  (on  the  Turtle's  back)
grows;  (256)  The Younger  Twin  is  evil;  and  (151) The  Mother  of the Twins
dies in childbirth. An additional eleven attributes have been coded as present
in more than half the variants of the myth. Thus of the 266 variables recorded,
only 23 occur  in 21  or more of the 41 variants.

Results

Using  the  options  available  in  CLUSTAN'S  procedures  Corral  and
Hierarchy,  several clustering  methods were attempted.  Initially a choice had
to  be  made as to the calculation of a coefficient  of  similarity  between  each
pair of OTUs.  This coefficient  is  based  upon the degree to which  each  pair
of cases  has in common  the binary attributes.  Conventionally,  the associa-
tion  between  a  pair  is  represented  in  2  x  2  table  (see  Sneath  and  Sokal,
1973:130;  Dunn and Everitt,  1982:25)  in which cell a  represents the number
of attributes  which  both  cases  possess;  d  represents  the attributes  absent
in both cases;  b  represents the number of attributes  present  in the first and
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absent in the second while ¢ represents the number of attributes present in
the second and absent in the first. Three matching coefficients were utilitzed:

(1)  Squared Euclidean Distance. For binary variables it is computed by
the formula:

(2)  Jaccard's Coefficient:

(Sneath  and Sokal,  1972:131;  Dunn and Everitt,  1982:26-29)  and

(3)  a  coefficient  known  to  anthropologists  as  Driver's  G  (Driver  and
Kroeber,  1932;  Driver,  1961;  see  Levy,  1974:29;  Jorgensen,
1980:311 ) but known to the rest of the world as Cosine or Ochaiai:

With the first method, the importance of negative matches (d) is of concern.
Even  if  a  =  0,  a  coefficient  can  be  generated  approaching  0  (maximum
similarity)  provided  d  is sufficiently  large.  Given  the distribution  of  the  at-
tributes  in this  study,  where  no  individual  case  has even half the 266 pos-
sible attributes,  it would seem that Squared Euclidean Distance (or any other
coefficient in which the contents of d are significant)  would  give a distorted
view of similarity  between cases.

Possible  variation  in  outcome  does  not  end  there,  however,  for  the
method  used to combine  an OTU with a cluster also has an  impact on the
categories  produced.  Three  common  methods  used  are  Single  Linkage
(Nearest Neighbour), Complete Linkage (Furthest Neighbour), and Average
Linkage.  With the first,  an OTU is added to a cluster based on its similarity
coefficient to the most  similar  member of that cluster.  With the second,  an
OTU will  be added to a cluster only if its similarity to the least similar mem-
ber of the cluster is greater than the similaity  between any other two OTUs
and/or clusters in the analysis. With average linkage the similarity coefficient
between an OTU and a cluster  (or between two clusters)  is the average of
the similarity coefficients between all members of the two units.

The data were analyzed  using  both  Jaccard's Coefficient and  Driver's
G and clustered using each of the three linkage methods described  above.
Single  Linkage did  not produce satisfactory results as it tended to create a
large cluster and then add a single variant at a time,  known as chaining,  to



Numerical Taxonomy  207

Figure 2: Iroquoian Creation Myth Dendrogram (Ward's Method)
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that cluster.  In addition,  Squared Euclidean Distance was used with Ward's
Method. Wishart (1975:38) considers Ward's "possibly the bast" of options
available  in Procedure Hierarchy in CLUSTAN and characterizes its results
as "minimum variance spherical  clusters".

While these differing approaches produced variable results,  they were
similar  enough  that  not  all  need  be  reproduced  here.  Figure  2  is  the
dendrogram  produced  by  Ward's  Method;  Figure  3  is  the  dendrogram
produced  by  Jaccard's  Coefficient  and  Average  Linkage;  Figure  4  is the
dendrogram  generated by Driver's G and Furthest Neighbour.  Inspection of
these dendrograms reveals only a few variants "wander" among the clusters
generated  by the various methods.

It should  be noted that while the dendrograms presented  here have a
superficial  appearance  of  a  phylogenetic  tree,  they are  not.  Some  of  the
variants are likely ancestral to other variants.  The dendrogram is related to
phylogeny,  however, in that two elements in the same cluster can be viewed
as having common ancestry (lateral relationship)  or as being lineally related.
One must,  of course, always  keep in mind that a variant of a myth can  be
lineally  related to two  or more earlier variants of the myth in the past if the
later variant is a product of diffusion.

The dendrogram  in  Figure  4  (Driver's  G and  Furthest  Neighbour)  will
serve as the basis for discussion.  The number of cluster to  be considered
has been arbitrarily set  at seven.  Each of these seven  clusters will  be dis-
cussed both with respect to the membership in the cluster (how this relates
to other dendrograms produced  in the study)  and to the attributes shared
by the members of the cluster.

The first cluster to be considered  is that of Iro1845a, Tus1881, Tus1883,
and  Tus1825.  These  four  consistently  cluster  together.  There  are  54  at-
tributes found  in the variants  clustered  here with  27  of them recorded  as
positive for all four members of the cluster.  None of the attributes is unique
to this cluster but as one surveys those that are present it appears that the
episode  in which the elder twin creates heavenly bodies from the corpse of
his dead mother marks these variants.  The creation of apes or monkeys  by
the younger twin (in an attempt to imitate his brother's creation of humanity)
appears  in all  four of these  myths and  is found  in only four other variants
surveyed.  The variants  in this  cluster  list  many of the  evil  creations  of the
younger  twin,  such  as  mountains,  reptiles,  serpents,  rapids,  etc.  It  is
reasonable to refer to this as the Tuscarora  cluster since Iro1845a is clear-
ly  related  to the three Tuscarora  texts  (more on the  remaining texts  iden-
tiffed as Tuscarora, Tus1890 and Tus1915,  later).

The next cluster to be discussed can be termed a Wyandot cluster as 4
of its 6 members originated  in the Wyandot  Reservation  in Oklahoma  (see
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Figure 3: Iroquoian Creation Myth Dendrogram (Jaccard's Coef and
Average Linkage.
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Figure 4: Iroquoian Creation Myth Dendrogram  -  Driver's G and Fur-
thest Neighbour
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Tooker,  1978).  All  clustering  methods  tried  consistently  link  Wya1912  to
Wya191 lb  and  also  these  two  to  Iro1881  and  Sen1878.  Wya191 la  and
Wya1875  are  grouped  with  these  four  in  clustering  procedures  utilizing
either  Driver's  G  or  Jaccard's  coefficient.  With  Ward's  Method,  however,
these  last  two  are  clustered  with  groups  roughly  equivalent  to  the  Oneida
and  Seneca  II clusters to  be discussed  below,  not joining  the other Wyan-
dot  variants  until  the  penultimate  linkage.  This was  one factor  in  my  rejec-
tion  of  the  clustering  solution  provided  by  Ward's  method.  I  would  not
characterize  the Wyandot  cluster as  "tight",  because  of the  117 attributes
recorded  positively for at  least one  member of the cluster,  only 9 are found
in all  six  members  of the  cluster.  These  nine are common  in other variants
of the  myth,  all  but  one  being  in  more than  half the 41  variants  examined,
and that  one is found  in twenty variants.  This taxonomic character  involves
flying waterflow catching the falling woman on their backs as she falls toward
the primeval  sea.  Characters  related to the activities  of the animals  inhabit-
ing the primeval  sea are important in this cluster.  An interesting  point  is that
for four of the variants  in this cluster the earth diver is a toad.  This  is true for
only two  other variants in the sample,  Sen1883a  and,  interestingly enough,
Hurl 888. in fact, a clustering procedure using Jaccard's Coefficient and Fur-
thest  Neighbour  includes  Hurl888  in  the  same  cluster  as  the  six variants
being  here discussed.

The  "core"  of  the  next  cluster to  be discussed  consistenly  is  linked  to
the Tuscarora  cluster discussed  above and  usually to the Wyandot cluster.
These three form a cluster of 20 cases which stand opposite another cluster
of 21  cases  before  their  final  linkage  when  Driver's  G and  Furthest  Neigh-
bour techniques  are  used  (see Figure 4).  Other clustering  techniques con-
firm this  basic  dual  division  of the  sample,  but also  include  a  small  cluster
(Ono1900,  Ono1889,  and  Moh1896  with  Ward's  Method,  see  Figure  2)  or
single  cases which  do  not join the rest of  the  sample  until  the final  cluster-
ing operation.

As  Seneca variants  form  a large  portion  of this  cluster,  and  as there  is
another cluster with  a  similar  important  Seneca  content,  I  have  chosen  to
label this cluster Seneca I. The stable  members of this cluster are Sen1845,
Sen1838,  Sen1875, Tus1915,  and One1971.  Ward's  method  puts four other
members  -  Sen1894,  Moh1948,  Cay1949,  and  Hurl888  -  in the  Seneca
II cluster as does,  with the exception of Hurl888,  Jaccard's Coefficient  and
Furthest  Neighbour.  Other clustering  techniques attempted  to attest  to the
linkage of these last four to the "core" of the cluster, although they are some-
times linked  first to the Tuscarora  cluster before  being joined  to the  "core"
of the  Seneca  I.  Moh1724  is either linked  to  Seneca  I or  placed  in an  "out-
lier"  cluster.
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Seneca  I  is  even  less  "tight"  a  cluster  than  the  Wyandot  cluster  dis-
cussed  above.  The  cluster  exhibits  125  of  the  taxonomic  characters,  but
only 4 are common to all ten cases in the cluster,  and each of these is found
in 90% or  more of the  total  sample.  It  is  perhaps  of  significance,  however
that in nine of these cases the twins are born to the Sky Woman herself and
not the daughter of the Sky Woman. While this character  is not uncommon,
9 or 43% of the variants exhibiting this character are grouped in this cluster.
It was also  noted that  Driver's G and  Furthest  Neighbour link Seneca  I with
the Wyandot and Tuscarora clusters.  When one looks  at the frequency for
this  character  for all  three  clusters one finds  it in  17 cases or 81% of those
variants exhibiting this character.

The next cluster to  be considered  is labeled  Seneca  II and  consists  of
Sen1840,  Sen1883a,  Cay1918,  Sen1896,  Sen1904,  Ono1900,  Sen1938,
Cay1969,  and  Sen1883b.  It  is  a  relatively  stable  cluster,  it  being  the  non-
Seneca  cases  which  sometimes  wander  when  different  coefficients  and
clustering procedures are used. With these other techniques,  however,  the
cluster grows  in size,  incorporating  cases,  even entire clusters,  from those
clusters  yet  to  be  considered  as well  as wanderers  from  those  discussed
above.  It is of importance, though, to note that Seneca II is not grouped with
Seneca  I  until  late  in the  clustering  process.  Seneca  I  and  the  Tuscarora
clusters  are  always  grouped  together,  as  are  Seneca  II  and  the  Oneida
cluster,  before the two  Seneca clusters are placed  in the same group.  Thus
it seems  clear that there are two distinct  Seneca variants  of the  myth.  The
key attribute  in distinguishing  the two variants  is the  birth  of a daughter to
the  Sky  Woman  (Attribute  13).  This  is  found  in  all  cases  in  the  Seneca  II
cluster and  in  only one case  in the Seneca  I cluster.  That  case is Cay1949,
which was noted as a"wanderer".  Also, the text of Cay1949 was not intended
for folklore scholars but rather was published in a high school text. Hertzberg
(1966:116)  notes:  "This  account  follows  closely  the  unpublished  text  of  a
tape  recording  prepared  by  John  A.  Witthoft  from  his  several  hearings  of
Cayuga versions of the Creation Myth. The account draws on the entire body
of  published  versions  as  well".  Neither  the  Wyandot  nor  the  Tuscarora
clusters  has this  attribute.  With a  single  exception  all  cases  having  the At-
tribute  13 fall  in the  major  cluster  consisting  of  Seneca  II  and  those  yet to
be  discussed  whereas  it  is  lacking,  save  one  case,  in  the  Wyandot-Tus-
carora-Seneca  I  major  cluster.  Half the  occurances  of  this  attribute are  in
the Seneca  II cluster.

The  uprooting  of the  Celestial  Tree  also  appears  significant  in the for-
mation  of this cluster.  In nine cases in the variants of the creation  myth  here
discussed  it  is  a  dream which  calls for the  Celestial  Tree to  be  uprooted.
Seven of those nine cases are found in the Seneca II cluster.  Another,  more
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pedestrian,  taxonomic  character,  may  reflect  the  common  heritage  of the
cases in Seneca II. In 12 cases in the sample it was noted that the twins grew
rapidly after their birth.  One might expect this as sort of an aside, not impor-
tant  to  the  story,  which  might  be  randomly  distributed  in  the  sample.
However this attribute  occurs  in 8 or the 9 cases  in the Seneca II cluster;  in
no other cluster does  it occur  in more than  a single case.

The next cluster is one of the more  interesting.  It consists of 0no1889,
Moh1896,  Ono1816,  and Tus1890.  I have decided to  refer to this as the Six
Nations  Onondaga  cluster  because  all  but Tus1890 were  collected  on the
Six  Nations  Reserve  and  because  in  runs  of  other  clustering  procedures
0no1900  was  grouped with  most of the members of this cluster.

Of the 134 taxonomic characters found in this cluster,  some 23 are com-
mon  to  all  its  members.  The  variants  in  this  cluster  exhibit  an  elaborate
prologue,  with  suggestions  of  brother-sister  incest  leading  to the  concep-
tion and birth of the Sky Woman and with the Sky Woman  performing tasks,
such as  stripping  naked to  make  corn  mush for  her  new  husband,  having
her  body  spattered  with  that  mush,  and  enduring  the  pain  as two animals
with  rough  tongues  lick  the  mush  from  her  naked  body,  lacerating  it.  Sky
Woman's  husband  becomes  ill  in all  variants  within this cluster;  this also  is
found  in  5 variants  in the  Seneca  II  cluster and  is  absent  in the  Wyandot-
Tuscarora-Seneca  I major cluster.

Another aspect of this cluster,  and the major cluster of which it is a part,
is worthy  of  mention.  The  uprooting  of the  Celestial  Tree  is common  to all
variants  in this cluster;  it is found in 8 members of the Seneca II cluster.  Only
5 of the 20 members of the Wyandot-Tuscarora-Seneca  I major cluster have
this  taxonomic  character  while  it  is  found  in  16  of  the  21  variants  of  the
second  major cluster.

It might be of significance  that three  members of this cluster  (and  also
0no1900  which  is related to this  cluster)  were collected  by J.N.B.  Hewitt.  It
is  known  that  Hewitt  felt  he  should  obtain  "correct"  versions  of  aboriginal
texts and that  he submitted  English texts to  informants to be translated  into
Iroquoian  languages  (Hewitt,  1917).  One could  suggest  possible  impact by
the collector on the texts produced.  However,  I feel,  given the fact that John
Norton collected a similar variant from an Onondaga on the Grand  River in
1816, that this  is an Onondaga variant  of the  myth that  spread to others on
the  Six  Nations  Reserve.  This would  lead  one to  question  the  ascribing  of
Tust890  to the New York Tuscarora Reservation  rather than the Tuscarora
on  the  Six  Nations  Reserve.  The  content  of  Tus1890  suggests  that  it
originates  in the  latter  community.  It  can  also  be noted  that  other variants
collected  by  Hewitt from  communities  other than Six Nations fall  into  other
clusters  in this analysis.
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The  Huron  cluster  (Hur1636a,  Iro1845b,  Hur1636b)  involves  short
variants.  It is possible Iro1845b was influenced by Hur1636a;  both of these
identify the Sky Woman with the moon and the elder twin with the sun. Only
43 characters are found in this cluster and only five are common to its three
members.  The cluster is not stable.

The final  cluster,  which will  be termed the  Oneida cluster,  shows rela-
tive stability.  Of 92 taxonomic characters coded as present,  10 are common
to all members.  Of significance in this cluster is the search of the elder twin
for his father followed  by  his securing  maize from  his father.  Four of the 5
variants in this cluster speak of the Sky Woman favouring the younger of the
twins. This is found in 3 of the 4 Six Nations Onondaga variants,  in Ono1 900,
and in one other member of Seneca II. In the Wyandot-Tuscarora-Seneca  I
major cluster only Cay1949 has this taxonomic character.

Conclusions

The analysis began with a large number of variants of a single myth with
texts which exhibited great diversity. While simple reading of the texts would
provide  evidence of relationships between a few of the myths, the diversity
obscured  relationships  among  most  of them  and the  higher  relationships
within the entire sample. For this reason, techniques of cluster analysis were
used to classify and show relationships among the 41 variants. This attempt
has  met with  some  success  as  clusters were  produced  and  relationships
demonstrated  that are reasonably stable using a variety of clustering tech-
niques and that  make some sense given the historical  and ethnic origins of
the texts being analyzed.

The fact that  each  of the clusters generated  tend to  be dominated  by
one  of  the  Iroquoian  nations  suggests  that  despite  the  fact,  as  Jesse
Cornplanter  (1938:24) pointed out, "everyone who knows about this has his
own version",  there  are  in fact  national  or tribal  variants  of the  myth.  The
classification also provides two notes of caution to this conclusion,  however.
The first  is that there  are two  quite distinct  Seneca traditions,  and  indeed
two texts attributed to the same informant  (Sen1875 and Sen1883) fall  one
into the first and the other  into the second  of those traditions.  The second
is that there appears to be an elaborate variant associated with the Six Na-
tions  Reserve,  possibly  Onondaga  in origin,  first  recorded  by  Norton  and
set down  in several versions  by Hewitt.

The clusters produced seem to reflect differing factors which intuitively
would  seem significant in stability and variation within a myth.  Most clusters
represent a national or tribal tradition. Also, a casual  reading of a few of the
myths suggests that there might  be elaborate and simple variants and the
Seneca I and Seneca II clusters seem to suggest that.  If local tradition is of
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significance,  as I believe this analysis has shown, then "static" will  be intro-
duced  into the analysis  by contact and exchange  of ideas of  members  of
different  local  traditions.  This  has always  been occurring  within  Iroquoian
communities,  but the availability  of a published tradition as well  as an  oral
one compounds  such  possibilities.  It  is possible that  some twentieth  cen-
tury cases which have a tendency to "wander" with differing  clustering pro-
cedures are a result of contacts with other Iroquoians and with printed texts.

The analysis with its relatively positive result also provides a hopeful note
for the historical  analysis of oral tradition. To do such analyses one must of
necessity utilize the work of earlier collectors whose techniques, standards,
and  documentation  would  be  considered  inadequate  by  professionals
today. These inadequacies,  however, appear not to have led to total chaos
in the data which have been preserved. When subjected to analysis an order
emerges which appears to make a good deal of sense.

NOTES

1.     The encouragement and help of Dr. Peter Sheppard in the production
of this paper is much appreciated. Also of considerable help were mem-
bers  of  the  Department  of  Computing  Services  (especially  Colin
Campbell),  the Arts Computing  Office  (especially Grace Logan),  and
Jeanette O'Hara-Hines  of the  Statistical  Consulting  Service,  all  at the
University  of  Waterloo.  The  staff  of  the  Library  of  the  American
Philosophical Society, the Library of the Canadian Museum of Civiliza-
tion,  the New York State Library,  and the National Anthropological  Ar-
chives,  Smithsonian  Institution,  all  responded  courteously  to  my
correspondence  and  searched  out  and  copied  manuscripts  I  re-
quested.  Partial  support  for travel to the Amerindian Cosmology Con-
ference  to  present  this  paper  was  provided  by  a  grant  from  the
University  of  Waterloo/Social  Sciences  and  Humanities  Research
Council  small  grant  programme.  All the above have contributed  posi-
tively to this paper; any negative aspects must lie at the feet of its author.
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