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This proposal for the geometric analysis of Yuman vessel forms departs from Malcolm Rogers’ work on
ceramics. It regroups, rearranges, and defines the parameters of vessel forms in order to understand their
development from prehistory up to present, including the surviving Yuman ceramic tradition of the Baja
California Paipai and the recently revived Cocopa pottery. It is also a field guide for the chronological
categorization of archaeological sites using the ceramic forms identified in situ and the identification of
the diachronic and synchronic extent of sedentism of Yuman tribes.
This proposal or visual guide for ceramic forms is the result of 11 years of field and lab
experience with archaeological and modern Baja California Yuman ceramics with the Centro INAH Baja
California (Porcayo 2007, 2008a, 2008b, 2009a, 2009b, 2009c, 2010, 2013, 2014a, 2014b, 2014c, 2015;
Porcayo and Moranchel 2014; Porcayo and Rojas 2009, 2010, 2011, 2012, 2013, 2014; Porcayo et al.
2014; Graham et al. 2014; Téllez et al. 2014). It is a response to the fact that the parameters to
differentiate basic Yuman forms had not been defined; therefore it is often the case that it is unknown
when a bowl becomes an olla, and when an olla becomes a jar. It is simple, but until now there has not
been a practical way to clearly understand these differences.
The formal classifications by Malcolm Rogers (1945) and Michael Waters (1982a) have been
traditionally used by Baja California archaeologists to identify ceramic form and chronology in our
archaeological collections. The first proposal by Rogers in 1945 defined seven general vessel form groups
that have been developed and maintained through time (Figure 1). In 1982, Michael Waters returned to
Rogers’ proposal and generalized it even further by creating three different groups of ceramic forms
(Figure 1).
Without minimizing the merits of these pioneer works on Yuman ceramics, I noticed that the
criteria used to determine the ceramic forms were not clearly explained, and when doing analyses the
parameters that defined them were not fully understandable. In both classifications, for example, ollas are
found in the group where mainly bowls belong, as well as jars in the ollas group (see Figure 1). Great
confusion can occur if we try to use these classifications as starting points to understand the past and to
identify, date, and name basic vessel forms from archaeological collections.
In order to overcome this unsolved problem, the geometry of the “rectángulo vesicular o
egipcio,” the “vesicular or Egyptian rectangle,” will be used as a base graphic format to establish the
parameters between the vessel forms. How this proposal was developed will be explained, as well as its
foundations and chronological implications. Finally, this geometric proposal will expose a new vision of
the ceramic development at a synchronic and diachronic level, as well as an uninterrupted modern
tradition of the Baja California Paipai Indians.
THE PROPOSAL
As I was looking for a pattern to understand Yuman vessel forms, the idea occurred to me last
year when I was drawing a vessel that I could not fully define as a bowl or an olla based strictly on the
works mentioned earlier (Rogers 1936, 1945; Waters 1982a, 1982b, 1982c). When I graphically divided
the vessel utilizing basic geometric principles (spheres with vertical and horizontal lines), I learned that
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Figure 1. Forms of Yuman vessels according Malcolm Rogers and Michael Waters. (A - Rogers
1945:Figure 8; B - Waters 1982:Figure 7.2.)
the parameters between the forms could be established using the ancestral vesicular rectangle, which I
found while looking for geometric studies that reflected what I was experimentally designing through
free-hand and digital sketches of circles divided by multiple lines. After adding some internal
modifications to evidence the geometric parameters of the Yuman ceramic vessel forms, I tested form
after form using it as a foundation, and obtained very unexpected but satisfactory results.
The vesicular rectangle is the result of the intersection of two circles with identical radiuses,
whose centers are the ends of a segment with a length of the same radius. It contains a mandorla
(“almond” in Italian) or vesica piscis in its interior (Figure 2a) (Gómez 2010, 2013). The peculiar
configuration of the vesicular rectangle allows harmonic division of the rectangular and circular space,
providing a practical tool for delimiting the parameters between the Yuman vessel forms, and
consequently, for highlighting diachronic and synchronic issues in ceramic collections found in the field,
lab, or museums.
METHODS
Without taking into consideration the scale or size of the vessels, their completeness, or if only a
form-diagnostic sherd is present; putting aside other attributes like the rim, neck, and lip form; and also
considering that Yuman vessels are not perfectly symmetrical, because they are shaped and molded, some
cases do not perfectly fit the geometric boundaries of the vesicular rectangle, the basic form of vessels
will fit in three groups: Lower, Middle, and Upper Portion groups (Figure 2b, c).
In order to identify and group the vessel form, a drawing or picture that avoids angular distortion
is required, preferably digitized for use with software such as PowerPoint, by which the digital image of
the vesicular rectangle can be superimposed. Once this has been achieved, the process will go as follows:
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Figure 2. Vesicular rectangle and its divisions for ceramic analysis. (Photo by Isidro Madueño González;
digital editing by Antonio Porcayo Michelini.)

Figure 3. Method for ceramic study. (Drawing and digital editing by Antonio Porcayo Michelini.)
1. The maximum width (horizontal/transverse axis) of the vessel will be defined.
2. The maximum width will be marked with a line in the image (drawing or picture), and its
half will be located (Figure 3a).
3. A circle will be drawn with a diameter equal to the maximum width (Figure 3b).
4. The circle will be divided in four parts by placing a vertical line through the center
(Figure 3c). In its superior part, another circle with an identical radius will be added,
whose center will lie on the circumference of the first circle. The second circle will also
be divided in four parts, and the two circles will be enclosed by a rectangle, finally
forming a vesicular rectangle (Figure 3d).
5. The group to which the vessel belongs within the vesicular rectangle will be evaluated
(Figure 3e). The forms identified in Baja California are grouped as discussed below.
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Lower Portion Group
The Lower Portion Group comprises plates, scoops, and bowls (Figures 4a, 4b, and 4c), as well as
the now-identified transitional bowls, which were usually confused with ollas because they invade the
Middle Portion of the rectangle, where ollas are now grouped. Some of these vessels present silhouettes
with rims that also invade the Middle Portion, or walls that rise from the mouth and can invade that
portion. The vesicular rectangle identifies and solves the problem of establishing parameters to
distinguish between bowls and ollas. The case of the “invading” rims should not be a problem, since it is
evident that only the ends of the vessels marginally penetrate the lower quarter of the Middle Portion
(Figure 4d).
The transitional bowls have walls that notoriously invade the Middle Portion, since the diameter
of their mouths is sometimes the same as the diameter of their bodies. This paper proposes that this
“invaded” Middle Portion is what differentiates ollas from bowls (Figures 4e and 4f).
In order to identify transitional bowls, the rectangle was divided in the area where the main
problem originates, which occupies the upper half of the Lower Portion and the lower half of the Middle
Portion. This area will now be called the “transitional area” (Figure 5a); notice that this type of bowl falls
precisely within this area. If this type of bowl does not extend beyond the upper boundary of the
transitional area, it will belong to the Lower Portion Group (bowls, plates, and scoops). The vessels of
this type that simultaneously extend beyond the lower and upper boundaries of the transitional area will
be considered ollas, because it is evident that the intention of the potter was to deliberately increase the
height of the walls, the bases, and overall vessel volume to utilize them differently, since their function as
bowls was no longer effective.
It is very interesting to note that when this type of bowl is placed on the transitional zone,
according to the guide, its mouth does not extend beyond the upper boundary in Figure 5b-c.
Middle Portion Group (Lower plus Middle)
The Yuman vessels in this category are semi-globular or semi-spherical ollas, globular or
spherical ollas, transitional ollas, globular ollas with spouts (Figure 6a-d), and jars with a shoulder
(Colorado shoulder) and spout, as well as horizontal, semi-triangular, and spherical canteens (Figure 6eh). The transitional ollas are a “continuation” of the transitional bowls. These simultaneously extend
beyond the upper and lower boundaries of the transitional area. The upper boundary is usually crossed by
their necks and rims, while the lower one is crossed by the base (Figure 7).
Upper Portion Group (Lower plus Middle plus Upper)
This third group is generally divided into two categories: jars and canteens. These two categories
can be subdivided into globular or spherical jars with spouts, globular jars with cylindrical spouts,
globular or spherical canteens, vertical-oval canteens (Figure 8a-d), semi-triangular canteens, semitriangular canteens with spouts, and biconical canteens (Figure 8e-g).
Composite Forms
Some archaeological vessels present a composite form. With the application of this guide, their
classification will depend on their individual analysis.
It is now clear how this classification was developed and its geometric foundations. I will now
explain how to practically use these parameters for chronological identification.
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Figure 4. Group of the lower portion. (Photos by Isidro Madueño González; digital editing by Antonio
Porcayo Michelini; drawing a by Don Laylander.)
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Figure 5. Transitional bowls. (Digital editing by Antonio Porcayo Michelini; drawings b and c by Don
Laylander.)
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Figure 6. Middle Portion Group. (Photos by Isidro Madueño González; digital editing by Antonio
Porcayo Michelini; drawing by Don Laylander.)
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Figure 7. Middle Portion Group (Transitional bowls). (Photos by Isidro Madueño González; digital
editing by Antonio Porcayo Michelini.)
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Figure 8. Upper Portion Group. (Photos by Isidro Madueño González; digital editing by Antonio
Porcayo Michelini; drawing f by Don Laylander.)
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FORM DEVELOPMENT THROUGH THEIR ARCHETYPES
The three archetypical basic forms illustrated here are plates, bowls, and semi-globular ollas. We
can see how the formal variants originate from these basic forms and the portions of the vesicular
rectangle that they represent (Figure 9).
Starting with the assumption that archetypical forms are the origin of this ceramic tradition, but
that they are not necessarily found isolated in archaeological sites or that there are archaeological sites
where non-archetypical forms are found and archetypical ones are absent, it was necessary to create two
new concepts with the goal of understanding what these archaeological sites possibly represent and their
formation processes in the past.
Archetypical Ceramic Manufacture
This type of manufacture reflects the beginning of a ceramic tradition. It is formative, which
explains its extremely basic forms, and it is developed by emergent potters. Thus, archetypes are the
simultaneous reflection of arising traditions and emergent skills. The archetypical manufacture responds
to the practical fact that the needs served by these utensils were very immediate and basic, and ceramic
specialization and more complex forms were simply unnecessary within the characteristic nomadic
lifestyle of the Yuman groups in their beginnings. It is possible that in some of these groups this was the
only type of manufacture ever employed.
Intentional or Deliberate Ceramic Manufacture
This type of manufacture is not formative anymore; it is the reflection of a ceramic tradition in
constant transition. The forms tend to invade or intentionally extend into the upper portion of the
vesicular rectangle, unconsciously or consciously aiming for the “vesicular height”, which is reached by
the sum of the three portions of the vesicular rectangle (Figure 10). Only specialized potters can reach
vesicular height, since it is the result of previous knowledge of a variety of forms that precede their
tradition. Thus, the objective is to learn how to craft these forms and materialize them. The variety of
vessel forms is simultaneously proportional to the antiquity of the ceramic tradition and to the complexity
of the activities that occurred on the site. As a greater variety of vessel forms and specialized potters are
required, the level of sedentism consequently increases as a result of the greater time spent on this
specialized activity. Similarly, greater permanence and persistence at an archaeological site will result in
an increase in the variety of forms, vesicular height, and, what is very important, vessel volume.
Archaeological sites with occupation periods that range from archetypical manufacture or the formative
period will present these characteristics in direct conjunction, at a stratigraphic level, and indirect
concurrence, at a surficial level.
I had observed these two concepts in the ethnographic work I have conducted with the Paipai and
also in workshops in the Cocopa communities of Baja California given by the archaeoceramist Juan José
Cardoza Rojero. The archetypical manufacture period is expressed by the Cocopa, who are trying to
revive their ceramic tradition through the manufacture of basic vessel forms with a lack of vesicular
height (Figure 11a), while the Paipai, inheritors of an uninterrupted centuries-old ceramic tradition,
represent intentional or deliberate ceramic manufacture, in which a great variety of forms and the effort to
reach vesicular height, transmitted from generation to generation, are observed (Figure 11b).
If all their settlements were simultaneously abandoned, even though these groups are now all
sedentary, there would be an archaeological differentiation in manufacture techniques, because in the case
of the modern Cocopa, their manufacture will be indefinitely emergent, since their economy is not
centered in ceramic production but on fishing instead, which may have been the case of the former
incipient, nomadic potters’ economy based on hunting, fishing, and gathering. On the other hand, the
Paipai, uninterrupted inheritors of the ceramic tradition in Baja California, have developed a diversified
economy that allows their subsistence to be based on ceramic production, which has transformed them
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Figure 9. Form development through archetypes (plates, bowls and semi globular ollas). (Photos by
Isidro Madueño González; digital editing by Antonio Porcayo Michelini; color drawings by Juan José
Cardoza Rojero; black-and-white drawings by Don Laylander.)
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Figure 10. (a) Reconstructed vessel based in archaeological specimen (vesicular height). (b) Paipai
vessel made by Daria Mariscal (vesicular height). (Photos by Isidro Madueño González digital editing by
Antonio Porcayo Michelini.)

Figure 11. (a) Archetypical bowl made by Cocopa Susana González Saez. (Photo by Juan José Cardoza
Rojero.) (b) Paipai ceramist Tirsa Flores selling their vessels in a cultural event in La Rumorosa in
December 2014 (vesicular height). (Photo by Isidro Madueño González.)
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into refined potters with enough time to involve themselves exclusively in creating a wide variety of
forms. Some of the past forms created by the farming Yuman groups of the lower delta like the Quechan
and Kamia are astonishing, perhaps as a result of their adoption of agriculture.
CHRONOLOGICAL REARRANGEMENT OF EXISTING INFORMATION
A new chronology using the vesicular rectangle is proposed, based on the two types of Yuman
ceramic manufacture techniques as well as archaeological and ethnographic studies of Baja California. It
starts with the hypothesis that, at a synchronic and diachronic level, there are four periods of Yuman
ceramic development and their corresponding forms, which range from the prehistoric formative phase to
modern times (in the case of Yuman ceramics of Baja California). All of them are chronologically framed
by Rogers (1945) and Waters (1982a). Each period will be briefly described (Figure 12).
Formative Period (A.D. 700 – 1050)
This period is represented only by archetypical forms: plates, bowls, and semi-globular ollas.
Transitional I (A.D. 1000 – 1500)
The first transitional forms appear with open- and closed-mouth bowls, scoops, globular or
spherical ollas, globular ollas with spouts, and Colorado shoulder jars. All of these forms derived from the
archetypical ones.
Transitional II (A.D. 1500 -1850)
This period starts with the manufacture of transitional ollas; horizontal oval canteens; semitriangular, globular, or spherical canteens; and, very importantly, globular or spherical jars with spouts
and cylindrical spouts, since these mark the beginning of vessel manufacture extending into the upper
portion of the vesicular rectangle.
Transitional III (A.D. 1850 to the present)
This period would start in 1848 with the annexation and division of Alta California and Baja
California in two countries; however, 1850 will be taken as a starting point, perhaps because since then
the Yumans began to see the impact of the division of their ancestral territories on all aspects of their
lives, including the gradual replacement of the use of ceramics with foreign materials, which resulted in
the loss of the ceramic tradition in some of the tribes.
The upper portion of the vesicular rectangle is entered intentionally by the manufacture of vessel
forms, such as globular or spherical and semi-triangular canteens, semi-triangular canteens with spouts,
and biconical canteens, with vesicular height. This very noticeable increment in the vesicular height, and
most importantly, in the general volume of all the vessels results from an increased need for water and
edible resources that would later be stored in settlements.
The following hypotheses reflecting multiple possibilities in the development of the Yuman
ceramic forms and their chronologies are to be tested against archaeological collections and radiocarbon
dates.
1. Development of the vessel forms as a result of the addition of the forms specific to a
previous period (Figure 13a).
2. Development of the vessel forms as a result of the accumulation of the forms specific to
all previous periods (Figure 13b).
3. Relocation of the groups, portions, and associated forms of the Yuman ceramic form
proposals by Malcolm Rogers in 1945 (Figure 14a), according to the three groups of the
vesicular rectangle (Figure 14b).
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4. Development of the vessel forms relocated from Malcolm Rogers at diachronic and
synchronic levels, integrating the new vessel forms identified in Baja California with the
use of the present guide (Figure 14c).
5. Proposal of a period classification with a preliminary chronology as a result of the
application of this guide (Figure 15)
6. Development of the Yuman ceramic tradition in each one in the Yuman tribes of Baja
California (Table 1).
FINAL CONSIDERATIONS
This work is the result of applying the vesicular rectangle to basic geometric Yuman ceramic
forms with the goal of establishing parameters for vessel identification. Additionally, it reorganizes and
clarifies the available information resulted from Yuman general ceramic form studies without deeply
discussing other attributes, decorations, types, or vessel function. However, with this new approach, it
will be interesting to carefully analyze the associations and chronological implications of sites with
radiocarbon dates and their vessel forms, as is being done in Baja California, in order to pin down this
proposal. The current presentation is just a component of a more extensive work that integrates more new
concepts and definitions. This guide, which studies Yuman ceramics, may be applied to any other
tradition and will allow the understanding of important questions that can be archaeologically examined,
such as the gradual nomad-to-sedentary lifestyle change of multiple human groups in the Americas as
well as in the Old World.
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Figure 12. Chronological rearrangement of existing information. (Photos by Isidro Madueño González;
digital editing by Antonio Porcayo Michelini; color drawings by Juan Jose Cardoza Rojero; black-andwhite drawings by Don Laylander.)
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Figure 13a. Development of the vessel forms as a result of the addition of the forms specific to a previous
period.
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Figure 13b. Development of the vessel forms as a result of the accumulation of the forms specific to all
previous periods. (Photos by Isidro Madueño González; digital editing by Antonio Porcayo Michelini;
color drawings by Juan José Cardoza Rojero; black-and-white drawings by Don Laylander.)
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Figure 14a. Yuman groups proposed by Malcolm Rogers in 1945 with numbers added by the author.
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Figure 14b. Relocation of the groups from proposal by Malcolm Rogers in 1945.
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Figure 14c. Development of the vessel forms relocated from Malcolm Rogers at diachronic and
synchronic levels integrating the new vessel forms identified in Baja California. (Rogers 1945:Figure 8;
photos by Isidro Madueño González; digital editing by Antonio Porcayo Michelini; color drawings by
Juan Jose Cardoza Rojero; black-and-white drawings by Don Laylander.)
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Figure 15. Proposal of period classification, with a preliminary chronology as a result of the application
of this guide. (Photos by Isidro Madueño González; digital editing by Antonio Porcayo Michelini; color
drawings by Juan José Cardoza Rojero; black-and-white drawings by Don Laylander.)
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Table 1. Yuman ceramic tradition and development in each of the Yuman tribes of Baja California.

TRIBE/SITES/TERRITORY
Yuma or Quechan
(Algodones)
Cocopa
(Sierra El Mayor)
Kiliwa
(San Felipe)
Paipai
(Santa Catarina)
Kumeyaay
(La Rumorosa – El
Vallecito)

FORMATIVE I
YUMAN I
A.D. 700 – 1050

TYPE OF MANUFACTURE FOR PERIOD/TIME
TRANSITIONAL I
TRANSITIONAL II
YUMAN II
YUMAN III
A.D. 1000 – 1500
A.D. 1500 -1850

TRANSITIONAL III
YUMAN IV
A.D. 1850 – 2015

Archetype

Transitional I

Transitional II

Disappears

Archetype

Transitional I

Transitional II

Now Archetype

Archetype

Archetype

Archetype

Disappears?

Archetype

Transitional I

Transitional II

Transitional III

Archetype

Transitional I

Transitional II

Disappears
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