ESTABLISHING A UNIFORM TERMINOLOGY FOR DESCRIPTION
OF SLLAR INTERACTIONS WITH ROCK ART PANELS

by Clay Johnson

I must Firsi thank Jesse Warner and Nal Morris, and
archasclogist Jim Truesdale, whose patient interest, advice, and
criticism have made this research much more than it would have
Deen,

These papers had their beginning in two observations made at
iast vyear’s symposium. First, the large number of reported rock
art interactions with shadow shapes raised the question: might
most or alt peltrogiyph sites have interactive functions or design?
Second, I ncted the scarcity of professional archaeologists at the
symposium, and Tound that many were skeptical of these reporiecd
interactions. I began a regearch program at one site for which such
interactions were previously unreported to examine the First
guestion for myself; and determined to present any findings in such
a manner that prefessional archaesiogists would accept them.

The first discovery was that there existed no writien
methodology Tor the itdentification or observation of interaciive
panels, and no standard terminolcegy to describe interactiicns.
There was aiso no awareness of the type of protective measures
1tmplicit in the nature of dnteractive panels. Without these three
things, scisnce will not readily accept researchers’ findings, and
sites will continue to be destroved through ignorance.

This paper deals with establishing a terminciogy for situdies
of interactive panegls. The very fact that a catalog of standard
interactive shapes was possibis; that panelis are classifiable by
design functicn, and that panels at a previcusly unreported site
it the pattern, supports the position that interactive panels are
purposefu’l, widespread, the result of a fairly mature itechhoiogy,
and offer a Tegitimate too] for examining archaecicgical guestions.

Terminology should be, as far as possible, self-consistert,
sasy to unhgerstand and employ, and open—enced snough to allow easy
addition of new 1interaction descriptions. It shou’ 2780
Tacilitate description of the crucial aspect of these interactions:
the fact that they are an avent of motion ard pattern, rather than
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a static picture.

Thus, the recquirements are: a cataiog of shapes, a division
inte 1ight and shadow, a method of describing motion, definitions
cf the terms "panel” and “element’, and terms for the basic sclar
conditions appiicable Lo a2 pane’.
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BASIC DEFINITIONS

e
i
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Element: A specific glyph or portion of a glyph on a panse

Panel: Arbitrary modern definitions would seem to bDe less useful
than those apparently used by the makers of the panels, and
apparent when watching the panels through a cycle. AL McKee
Spring, Utan, the Fremont seem to have considered a panel as
an integral, rouchly Flat chunk of rock Tace bounded by strata
change, ground level, a major crack, or an abrupt change in
angle or surface height of the rock Tace. This angle change
could be more than $0 degrees, or as }ittle as 5 dagrees.
The change in surface height could be as much as severat
meters or just z faw millimelers. Although difficult to
envision on paper, such panel boundaries are often guite
piain to observe on-gite.

Ghomon: A shadow casting object or surface. Gnomong can be
natural fTeatures, hnatural features ailtered or inproved
culturaily, or natural features exposed to the sun at a
certain time by c¢uitural removal of surfaces blocking solar
access to the gnomoh. Gnomons c¢an be very smali or very
large. t Kckee Spring, one gnomon was found within a giyph
itself, less than half a centimeter high and half a centimeter
from the receiving portion of the panel. One ghomon was on
a boulder resting on bedrock about 5.9 meters from its panel.
One gnomon was formed by features of a large cleft neariy 18

meters to the west of and 4 meters above its panel. Some
ghomons are simpily irreguiarities ¢f the panel or pecking
itself.

Panel Condition: The basic condition of a panel {for a given Lime
of day and year) can be:
Dark: HNo Direci suniighit on panel,
Lit: Entire panei receiving direct sunlight.
Par-: "Direct suniight on a portieon of the panel, but nct

interacting with glyph elements.

Tnteractive: Three types of interacticn are possible.

Non-significant: MNo alignment of shadow Teaitures with
glyph elements. Although the alignment may be non-
significant, the fact that a given glyph is dark,
1it, or interactive at a ceritain time of year may
be important. '

Suggestive: Shadow shape suggests an overall shape for
giyph or eiements of the glyph at scme time of the
cay or year. The alignment deiineates one iine or
side of the glyph, but is not a series of seguentia’
alignments,

Significant: Glypnh elements are so piaced and
constructed tnat sun and shadow move ACrosSs a8 pane’l
in a series or seguence of alignments wWith glyphk
features on a particuiar day or days of the vear,
byt not a2t other times, presumabiy to identify that
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particuiar day or days.

Culmination: The %time and date at which a suggegtive or
stanificant alignment is most exact.

The reason feor the above condition categories may not te
immediately apparent. At the site researched, there appears toc be
an overall yearly pattern to many of the interactive panels, with
certain panelis which work during the summer dark during the winter,
and vice~versa. The whole cycle of light and dark throughout the
year cowld be part of any design empioying sun and shadow. Thus,
this information might be very helpful 1in assessing overall
patterns in the fuiture,

DESCRIPTION COF ACTION

A sun-shadow 1ine moving across a surftace could be thought of
as a moving shadow Tine or a moving sun line. Further, the same
Tine moving in the same direction couild be thought of as either
(for instance) an acdvancing sun line, or a retreating shadow line.
Arbitrary though it may be, I would suggest we consider motion from
jeft to right {eor from top to bottom) as the observer fTaces the
panel, as advancing. Motion from right to jeft {or botiom to top)
as the observer faces the panel wouid be called retreating.
Further, the Tine will be described in terms of whether sun or
shatiow 18 on the ieft {(or top) as the observer faces the panel.
sSun on the letTt (or top): sun line. Shadow on the ieft {or top):
shadow 1ine. A sun—-shadow Tine moving across a pane?! over time
from lefit to right, with the suniit part on the lefit, would thus
be termed an advancing sun iine. This method has the advantage cf
giving a great deal of information in a brief description. For
‘instance, the phrase “"On February & at sunrigse, an advancing sun
Tine..."” tells one that the action described takes pilace from iets
to right, that Lhe sunlit porticon of the pane! 1is on the deftt and
the shadowed portion on the right, that thus the parel is geing
from a darker to a lighter condition during the action.,

SUN AND SHADOW SHAPE DESCRIPTIONS

Any standard shaps cataiog wilth surely need rcom for
acdditions, but we can list the most common shapes. Each shape can
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some 1h either sun or shadow versions. {(See Plate Al

Arrow: A wedge shape with included angle of less than $0 degress.
Can be natural, or sasily ¢reated culturally, sun arrow gnoemon
is generally a notch. Shadow arrow gnomon 1is generaliy a
orotruding wedce shape. Aldignment is normatly apsx of arrow
with giyph element. Evye, mcuth, crotch, or hand alignments
are common.

wedge: A wedge shape with includec angle of 4E tc 290 degress,
Similar to arrow in creation and fTunction, or can be the
resutt of two intersecting rcock angles.



Angie: A line including & clearly defined angle of 80 o circa 170
degrees. Usually natural. Similar to arrcew in Ffunction.

Dagger: A werdge shape totally enclosed on all sides. Often the
resutlt of an arrow projecited on a curved surface of pangl.
Daggers may function like a knife passing through a point, or
dagger tip may align with a ¢lvph element. Sun daggers ssem
more common than shacow daggers.

Patch: A random shape Ttotally encicosed oh all sides. Usugaliy
caused by tight striking an irregular panel, rather than by
1ight passing through a hois. Often used to highlight 2
specific, detached glyph eiement,

Cup: A rounded, semicircular indentation dn a line, which
precisely conforms to or “"cups” a gliyph element, usually 2
epiral, <¢irclie, or “shield”. The result of a curving

projecting gnomon, or a siightly curved shadow line projected
on a curved panel surface, and augmented by the techniqus
empioyed in pecking the glyph element. Common.

Mouth: A cup from which the line recedes on both sides, giving the
impressicon of the silhouette of a fish head with mouth open.
Functions like cup; alsc often "eats” glyphs without precisely
cupping any eliement.

Box: A cup which has three angled sides rather than being za
semicircie. Can be natural, sometimes created culiuraliy.
Sun box gnemon can be a flat bottomed notch in a rock edge.
“he box generally surrounds a glyph element on three sides,
often without gquite touching. Boxes ofiten surrcund circular
eTements which appear more likely candidates for a cup. Sun
poxes sgem the most common.

Nuboin: A deep, narrow, rather tesi tube shaped protrusion of a
Tine. Shadow nubbin grnomons are naturai small pillar-liike
protrusions, or gnomen can be culituraliy created by remova’
of rock, leaving a piliar or peninsula. Sun nubbin gnomons

are narrow, fiat or round bottom noitches.

Line: Line aligrnments are with a glyph 1ine, or with two or mors
iimiting points on a glyph ({(such as corners, 11ine nos.,
intersections of glyph lines, edge of eye or mouth) or
with a Tine segment and one or mcre Timiting "points, or with
one or more points and & conspicucus naturat mark on Lhe
panel.

-~

.

Edge Lignhting: Edge lighting is often employed on interactive
petrogiyph panels which do not have a good naturail gnomon for
a key date. Glyph Jines for edge 1it features are cften
croportionate’ly wide for size of figure or somewhat ragged or
crude in appearance.



Stepped Line: A shadow Tine with a step or setback in it, one
portien ©Ff it lining up with part of a glyph line, followed
oy the nexi, ¢or stepped, portion Tining up with the remainder
of the glyphn Tine.

Highlighting: Using the effect of sun on a naturalliy rippie marked
surface to emphasize a figure or element.

Shadow Figures: Natura! zoomorpghic or anthropomorphic shadow
shapes, usually large in relation te glyph size, interacting
with the glyph, but the figure itself not coinciding with
figures on the panel. The cnes at McKee Spring and at least
one other site happen at Eguinox. Shadow Tigures identified
1o date incluge canine, feline, ursine, ang fTemale
anthropomorphic shapes.

Stepped Line, phase one Stepped Line, phase Lwo

i | y
4 .
...5

Shadow Figure

-
—>

A



Scuipting: Technigue in which the interior of a sclidly pecked
element or Tigure has been differentially pecked as to depth
30 that sun and shadow create the appearance of interior
detail or features for the glyph on a Key date.

Norma?l Appearance Appearance on Key Date

Shadow Mimic: QGlyph is designed te match the shape of a shadow
which approaches, but does not touch the glyph on the key
date. Not to be confused with interactive alignments which
have “decayed” due Lo precession.

Appearance at Closest Approach of Shadow
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PANEL FUNCTION DEFINITION AND DESCRIPTION

A Ttree” of terme is dncluded to aid in panel Tfunction
fesF i n1t1on‘and description. F¢llowing the Lree on-site should help
identiTy data gaps for the observer by asking pertinent guestions.

The term s*te alignment 1n this context refers to the constiructed
alignment of some sort of structure, thus giving a place to "hook”
archagoastroncmical site information, 1f any, to these studies, and
to archaeological work in general. The branch iabeled astronomic
refers to various possibilities for “"horizon calendars”’ and the
Tike, and is again included to construct a broad umbrelia under
which archaecastronemic data can be combined with archaeologic data
for a site. Those two categories eiiminated from the discussion,
et us ook at the 1eft side of the tree. (See Plate AZ2)

Site: The official site number of record, or an accurate jocaticn
for an unrecorded site.

Interactive: Fefers t¢ the Tact that glyphs at a site have
interactions with sun and shadow.

Construction: Is Teature a petroglivph, pictograph, combination,
or oFf other construction (applieg mud, etc.)

Suggestive: Shadow shape seems to suggest an overall shape for the
giyph or elements of the glyph at some time of the day or

year.
Non-significant: No alignment of shadow features with glyph
eiements. t shoulcd be remembered that it ig the altignment
that is nor-significant. The fact that a panel is shadowed

or not shadowed at a given time of year may be significant.
Some paneis are seascnaily dark or gseasonally 1it.

Significant: &Glyph elements are so placed and constructed that sun

and shadow move across a panel in a series or seguence of

aiignments with giyph features on a particular day or days of

the year, but not at other times, presumably to identify that
particular day or days.

Ncriq, or spot: On a normal panel, the series of sequential align-
ents takeg place over a peried of minutes or hours on the
same day. 1he culmination, or day of most precsse aiign-
ments, is the significant interacticon. 0On a.spot panel, the
interaction is defined at panel sunrise or sunset, and the
series of alignments invoives the changes in shadow position
on ssquential sunrises or sunsets, rather than on seguentia’
time pericds on the same day.

Precise or Seasonal: To cescribe the two observed ciasses of
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significant pangls, a precise panel is one on which the sun-
shadow 1ine passes through a period of significant alignments
in a relatively short period (perhaps one or two days),
presumably to exactly identify a date and separate it from the
days immediately preceding and following it. A seasonal
panel presents a somewhat static and non-exact alighnment
dispiay, or continuing alignment, over an extended pericd of
days, weeks, or months. An analogy is that when one begins
seeing Santa Claus pictures everywhere, that doesn’t mean it
is the day of Christmas; it merely means it is the Christmas
season.

or Concurrent: Incicates whether a panel acts alone, or in
timed conjunciion with another panel or "tick marker™.
Concurrent panels have alignments which begin and end at the
same time as other panels, the alignments to specific Teatures
on one panel occurring in a "timed” fashion with to specific
features on ancther panel.

Date: The panel identifies a specific date by achieving

significant alignment on that day.

Bracket: The panel identifies a specific date {(usualiy a solstice;

FPree-

Span

PICK

by achieving alignment on dates equidistant on each side of
the precise date. This type of functioning 1is probably aimost
mandatory for soistice markers, as the declination of the sun
{and thus -+1ts daily path) are nearly unchanged for several
days at each soistice. I+ sgseems unilikely this type of
technology could design a fTeature to display only on the
pracise day of soistice.

or Post-: The panel functions only before cr oniy afiter a
certain date. Of course, due to the nature of the soiar year,
a panel which functioned after a date between winter soiglice
and summer solstice would function before the complementary
date for the half of the year beitween summer solstice andg
winter solstice. In other words, on two days equidistant on
each side of either the day of solstice {(for instance, 36 days
before winter soistice and 386 days atter winter soistice) the
sun-shadow alignment on a panel will be the same. The term
sre~ or post— should be used in conjunction with a specific
date to aveoid confusion: pre-Vernal Eguinox, ¢r post-Autumn
Fguinox.

: A span panel acts as both a pre and post indicater for a
given date. In other words, as a bracket panel For a date
other than a solisbtice. This is accompliished by designing for
a period of alignmenis which precede and folliow the sgpanned
date, but without one particular day's alignment being
gseparabie as more exaci Lhan the cthers.

Marker: A panel or element consisting of several matching or
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simitar marks, usually connhected, usually in a row or line,
usually simpie 1ines, dots, or iriangles, on which successive
marks achieve alignment on successive days or in succession
on the same day. Tick markers are found as pre-~ and post-
markers Tor a date, but my aiso function concurrentiy with
alignments on another panel. If the tick marker is actually
a concurrent panel, it is 1ikely that the panel with which it
is alighed wil] reach culminaticon on a day when the ailignments
on the tick marker can pass through their entire ssquence,
rather than a portion of it.

To accompany the written description of a panel and its
interaction, circle graphs would seem most effective to iliustrate
cyclic events such as changes in panel interactions over a solar
year. As shown in Plate A3, the circle is divided to represent a
280 gday year, with the extra 5 1/4 days which make up & sotar year
removed From the summer half of the ¢circie. This one degrea of the
circie squals one day. Winter solstice is at the scouth, or bottom,
end of the circie. Summer sclstice at the north, or top, end. The
circie 1s further divided by the eguinox dates, and in case of the
sample, into crossguarters. This division was dictated by data at
the Fremont sgite under study. it should not be assumed that
crossnuarter divisions {or equinoctial divisions for that matier)
were pan-soutnhwest, or even pan Fremont.

On the graph, bilack indicates a dark condition for the paneil.
i.ined indicates part 1it, white indicates 131t. Stippled indicates
a nen-gignificant interaction, while crosshatching 1indicates z
significant interaction, Miseing data s indicated by wedges
missing from the circle. Cuimination dates {on which a significant
interaction is most exacit) are indicated by arrow points facing
cutward from the perimeter of the ¢ircle, the time noted at the
point of the arrow. Suggestive interactions are indicated by a
Tire extending from the center of the c¢ircle to beyond the
perimeter at the date of afignhment, time noited at the end oFf the
tine.

The Time of Day entry line on the graph sheel may or may not
pe used Tor a given panel. Some paneis have a cycle which has then
dark all day at Summer So’stice and light a1l day at Winter
Scistice, Some paneis have an interaction at approximately the
same time a1l year, but the interaction is only signiticart on
certain solar dates. Many panels have a variety of suggestive or
significant interactions at cifferent times on Jdifferent solar
dates. Some panels may have their only interachtions at sunrise or
sunset during the year, regardiess of the time sunrise C©r sunse:

ooour. The Comments section of the graph shest and the written
gdegcription of each pane’ and its interacticons can be used o
charifty the vearly cycie of the parnei. Plate A4 is an example of

a written description of the vearly cycle for a very simpie pane’l.
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SCME FREQUENTLY SEEN INTERACTIVE SUN & SHADOW SHAPES
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BASIC FEATURE DESCRIFPTION

Site

Interactive

Selar Lunar Stellar Planetary
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i. Perhaps some panels are primarily horizen indicaiors, but show some
interactive elenents.

2. Perhavs an allgnment is not with the horizon, but with some other
L =
feature.



SAMPLEZ PANzL DESCRIPTION
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pPansl 7B is located at the top center of a related panel, panel 7. It is
recorded as a separate panel because its funciion is different in type than
panel 7, and it continues to function for nearly two months during which
the rest of panel 7 is in & 1it conditlion., Panel 8, located to the right of
panel 7 2 fev meters, has a function superficially similar fto panel JEB.

Panel VB 15 & single anthropomorph approximately 18 ¢m tall, facing panel
front, with a feather-like protrusion from the head area on panel iefd, the
hand on panel left enlarged toe a roughly circular shape, with three finger—
like protrusions depending Zrom it,

78 is a interactive, significant, seascnal, solo petroglyph panel, which
functions at sunrise, for the winter guarter of the year. On the November
crossguarter date, when pangl 7 reaches culmination, a sun patch can be
seen to panel lefit of 7B. Three days after Novenber crossguarter the sun
patehr lights the extreme left edge of the enliarged hand area at sunrise. On
each successive sunrise a dit sore of the hand area fand body) is lit. At
crossguarter pilus 14 davs, approximately one thirdéd of the hand s lit. At
crossauarter plus twenty-five days, approximately two thirds is 1i: and a
shadow nubbin extending panel left to the genter ¢f the hand has become
viginle., During the remaining 19 davs to winter solstice, The hand aresa
{and the body) becomes nearly totally 1it, while the shadow nubbin becomes
more s$lender without guite leaving the center of the hand. After winter
so.stice, process 1s reversed, until two davs before the February
crossguarter date the glyph iIs again cdark at sunrise. Gnomon for the
overall intferacticon is the surface of panel 7 itself, but the gnomon for
the shadow nubbin is cultural in origin, a tiny raised pedestal
approximately 3 mm in diameter left unpecked at the extreme right edge of
rhe enlarged nand. control of the nubbin o nolé center of the hand was
apparently achieved by pecking the hand rather deeply. The use of the
shadow nubblin parallels the use of 2 natural shadow nubbin for the main
interaction on pangl 7.
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For perlods lacking data, the circle ic lef: inceonplete.
Svggestive alignments ars noted Sy a line extending from the
circle at date of observation, time noted ar and of line.
Note complementary patiern on right and 1left sides of circle,



