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*“CHAPTER 12:
- pENDROCHRONOLOGY

1*a

N

py Ronald H. Towner

.S

troduction

Tree-ring dating. or dendrochronology, is the most
' precise dating method available to archacologists in the
Southwest. Tree-ring dates are precise to the year, and
sametimes season, and because they are the result of a
« biofogical activity (tree growth). they are independent of
_eubtural or archacological activities. There are several
conditions that must be met, however, before tree-ring dating
“ean be applied to an archacological problem. First. the
eultural group under investigation must have used wood o

* build structures, fashion artitacts. or as fuel for warmth and
.w eooking. Second, the wood used must be from datable
species; in the Southwest, such species include pinon pine
{Pinus edulis), ponderosa pine (Pinus ponderosa), jumper

-~ {Jumiperus spp.) and Douglas tir (Psendotsuga menziesir).
**. Third, the wood must be preserved in the archacological
‘ teeord, either as wood or charcoal, and finally, archaeologists
- mwst collect and dendrochronologists analyze the samples
=o' L imorder for the resulting dates to be usetul. Fortunately, ail
g %ﬁmcriteria have been met by the Morris Site | project.

.

i

!
i

w A total of 119 dendrochronological samples was
tollected from archacological sites and isolated
Btions in the Morris Site | project arca (Table 81).
M samples are derived from both architectural and
" itectural contexts. Most samples relate to the early
'ﬂh occupation, but a few pertain to the carly Hispanic
' MMBIO use of the project area. Architectural contexts

melude pueblitos, forked-stick hogans, and sweat lodges.

%mexts are clearly the result of past human behavior

g W on ethnographic and other data, are demonstrably
WM in origin. Nonarchitectural samples are derived from
’W?"‘C'CUI stumps and limbs, culturally moditied trees.
dales med stumps around known archacological sites. The
s from such samples are undoubtedly precise and
e, but identifying them as cultural features. and
> ‘l’y as Navajo-produced features. requires several
. arguments (Dean 1978). The model presented
"“ggeﬂ:\ that sample provenicnce. species.
ig‘;’:’xque, anq ‘:dXC'mIll'k width may be useful in
) 10 modified
ehewhere, Thege o

woud resources i the study
‘ imples. in combination with
* PltUVldc absolute temporal control for the past
vions that produced the archaeologrcal evidence

IN THE

'f?"MORRIS SITE 1 PROJECT AREA

of the human occupation of the arca. The tree-ring data
furnish much more than chronological information, however.
If interpreted properly, these data can help delineate the
human occupation of the area. illuminate various aspects of
early Navajo wood use behavior, and aid in building a model
for interpreting chronological information from other carly
Navajo sites.

Research Domains

There are three different rescarch domains that are
addressed in this chapter: chronology, wood exploitation,
and methodological concerns. Each research domain

consists of a set of interrelated rescarch questions that,
when combined, can aid in interpreting the archaeology
and past human behavior in the project area.

The chronotogical information contained in the tree-
ring samples may be examined in several different ways.
This domain, like the others, is most relevant to aspects of
the Navajo occupation. The first question in this research
domain is: “"When did the Navajo first enter the project
arca”” One way to address this question, but not necessartly
the use of individual sites, is to examine the temporal
distribution of tree harvesting activities. Tree-ring dates
can yicld a distribution that is indicative of the beginning,
end. and modes of the occupation of an area; cutting, or
“tree-death,” dates in particular are amenable to this type of
analysis. Another way to examine the initial occupation of
the area is to document the tree-ring dates from individual
sites. This approach vields more specific information, but is
sometimes timited by poor quality dates, lack of date clusters,
or small sample sizes. Finally, specific behaviors assoctated
with single sites. or areas around sites, are examined to
identify spatial patterns that may have temporal significance.

The methods. techniques, and selection processes
associated with the early Navajo occupation of the area are
addressed in the wood exploitation rescarch domain.
Specitic topies include delineating tree species selection
preferences. documenting wood harvesting and modification
methods, and identitying different tools used 1 the
procurement and modification of wood for use by the
occupants of the area. The dendrochronologieal data
provide iformanon pertinent to all these questions. and
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seade information about possible changes in wood use
gh time.

: The third research domain involves examining the
methodologies of tree-ring sampling and analysis for early
Navajo archaeological sites. Although wood from
srgithitectural contexts, such as forked-stick hogans and
weat lodges, was collected. many of the samples were taken
1fmm nonarchitectural contexts. Sampling parts of the

eal” archaeological record, such as burned or axe-cut
ps, limbs, etc., has become an important aspect of
gvestigating the early Navajo occupation of the Dinétah
("i‘owner et al. 1998). The model developed below will aid in
Asapifining the techniques for future research.

Ring Dating
aory and Interpretation

The tree-ring dates are interpreted using the principles
.= stlined by Bannister (1962), Dean (1978), and Ahlstrom
“41985). Although tree-ring dates are accurate and precise to
L he year, and possibly season, they still must be assessed
n their archaeological contexts in order to identify
anomalous dates (Graves 1982), define tree procurement
and architectural construction events (Dean and Warren
... 1983; Lightfoot 1992), identify various behaviors associated
*_with wood use (Dean 1996), and estimate occupation
duration and abandonment times (Ahlstrom 1985; Hantman
1983). It is important to remember, however, that even
;ﬂmplcs that failed to date can provide important
. eavironmental and behavioral information.
V2 E5 The tree-ring dates are grouped into three classes:
ing (or tree death), near-cutting, and noncutting dates.
Vutting dates (symbols B. G, L. r. v) indicate that the last
‘an the sample was the last year of tree growth (Robinson
&, 1974). These symbols, alone or in combination, indicate
outside™ and, in the absence of contrary evidence,
VM the year a tree died. An associational argument, or
@W!ing event (Dean 1978) must be made to infer that the
tree qud as a result of human activity. For many of the
Mf’"ls Site | project samples, metal axe marks on
Winarchitectyral samples clearly indicate humans as the
"F‘cy of tree (or branch) death. Near-cutting dates
WMLols +B, +G +L, +r, +v) indicate that although the sample
i W\“K“'UC outside,” one to three rings may be locally absent
the last five years on the sample and the ring series
fot extend far enough past the possibly absent ring to

tree de _ ,
€€ death, or that the trec died one to three years after the

gwe'n. Like cutting dates, a bridging argument must be
v"t.o infer that near-cutting dates represent tree cutting
'ies, Noncutting dates (symbols vv and ++) do not
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iy its absence. Thus, a ™+ date may specity the year of

signify the year of tree death. The symbol “vv” dates
indicate that an unknown number of rings may have been
removed from the outside of the sample; such rings may
have been removed by natural factors such as erosion or
human actions such as shaping or debarking of beams.
Thus, tree death probably occurred some unknown length
of time after the vv date. The “vv” symbol, however, only
indicates that the sample contained no evidence of a true
outside visible to the analyst; in some cases, an argument
can be made based on field observations of the entire tree
surface, that a “vv” date is close to a cutting date. Finally,
“++ dates indicate that the ring serics cannot be dated
beyond a certain point from which the rings are simply
counted rather than cross dated. These “++" dates, even if
combined with indicators of true outsides, such as bark, are
not cross-dated death dates, but ring counts beyond a
certain year on the sample and, as such, may seriously
underestimate the year of tree death.

Identifying tree procurement episodes is accomplished
by distinguishing trees that were cut while living from those
that were harvested as deadwood. Live-cut trees should
yield cutting dates, if other factors do not remove outside
rings; all dates from samples with true outsides, however,
do not necessarily indicate live tree harvesting. Ahlstrom
(1985:56-57,614-617) suggests that, in general. deadwood
samples produce “++7 dates, although this is not always
the case. Individual and multiple beam analyses can
illuminate aspects of general tree harvesting trends (multiple
beams), as well as information pertinent to specific events
(individual beams).

Architectural construction episodes are defined as a
cluster of cutting dates in the same architectural space;
Towner (1992:64) defined the number of dates and type of
space necessary to identify a cluster for pueblito sites
differently, depending on the level of provenience
information available. During this project, a strong cluster
is defined as three or more cutting dates in the same year
from the same architectural space; a weak cluster may
contain fewer dates, include noncutting dates. or be only
weakly associated with architectural space.

Documenting various wood use behaviors depends
on identifying terminal ring characteristics (procurement
seasonality), species (tree selection), tool marks (tree or
beam modification). and anomalous dates (beam stockpiling
and reuse, and structure repair and remodeling). Such
behaviors may also be identified, in part, by the
archaeological context of the wooden elements. Terminal
ring characteristics are indicated by the symbols “inc.” and
“comp.” Incomplete terminal rings (inc) may indicate tree
death during the growing season if accompanied by cutting
or near-cutting date symbols: if accompanied by noncutting

NN029350



date symbols the condition ot the outer ring 18 most fikelv
a result of the removal of outer rings by human or natoral
agencies. Complete terminal rings (comp) indicate tree death
after the end of the growing season and, in most cases, are
accompanied by cutting or near-cutting date symbols.

Site occupation duration and abandonment are difficult
to establish, even given the precise nature of tree-ring dates.
Regarding site occupation span. Hantman (1983:143)
espouses the formula of subtracting the date that provides
the best evidence of initial construction from the latest date
and adding a constant of 10 years. He does not recognize.
hawever, the value of construction clusters and often uses
anomalous dates to calculate occupation span. Hantman
(1983:123) also suggests that “when beams are no longer
recorded within a site over the course of several years. we
can assume that the site was abandoned at or about the
date of the latest tree-ring date recorded at the site.”
Ahlstrom (1985:653-659) points out the limitations of such a
“cookbook™ approach to interpreting tree-ring dates. He
provides several examples indicating that “a gap in the
middle of site’s date distribution may indicate a period of
abandonment” and should not be included in the
computation of occupation spans. Regarding abandonment
dates, Ahlstrom (1985:658-659) justifies the use of the latest
date as an abandonment date only if (a) the date distribution
is relatively continuous and ends abruptly, (b) the latest
occupied areas of a site are included in the sample of dates,
and (c) the “latest dates from several sites are mutually
reinforcing.” Only the last of these criteria was generally
met by the tree-ring data from the Morris Site 1 project area.

Formation Processes
of Tree-Ring Dates

As discussed earlier, there are several criteria that must
be met before dendrochronology can be successfully used.
Although the single most important factor is the behavior
of a group towards wood as a resource (Dean 1996) (use of
wood, species selection preferences. etc.), archaeological
tormation processes and dendrochronological sampling
biases play important roles as well. Archaeological formation
processes (Schitfer 1987) tend to remove outer rings from
samples, and thus distort the sample dating toward an earlier
time frame (Smiley and Ahlstrom 1998). Navajo architectural
units in particular otten collapse. and when the wooden
elements contact the ground surface thev are subject to
physical. chemical. and biological decay. Standing
structures. although not immune to such forces, are much
less affected by these processes. In a similar fashion,
nonarchitectural “arboreal” cultural features (axe-cut limbs,
stumps, ete.) ave typrcally located above the ground surtace
and sufter much less exterior ving loss. An exception to the

chemical and nwlogicad azenas menanacd anoy, Ao
wood is converted to charcoall As an inert sni o
charcoal is not subject to chemical decay or bivy iy

destruction by insccts or fungi. Recently, Ses  pg
Hovezak (1999) have identificd different ahand. oy

modes of Navajo hogans, one of which is intc pal
burning. The dendrochronological preservation i, . in
burned structures indicates the necessity of exeav. i1 o

at least judicially sampling, burned hogans in «sclor 1
recover precise and accurate chronological data.

Dendrochronological sampling bias may als: « 1y an
important role in successfully dating a site or feai .. For
example, in the 1950s the Navajo Land Claims (NJ (") praject
collected only pifion, ponderosa, and Douglas fir 3;: —~imens
under the assumption that juniper would not prodcce dates.
Thus, any analysis based only on NLC duie ey be
seriously compromised. The sampling criteria tha sutded
the Morris Site | project are described in more deta’i nelow.
but an important criterion was avoiding short-lived ring-
porous species, such as cottonwood (Populu< 1.1 and
willow (Salix spp.) that do not produce dates becuaase they
contain too few rings and exhibit little ring-width -z izbility.
It should be noted, however. that a sample {(since oo from
a forked-stick hogan at LA 105481 was identified i+ e field
as mountain mahogany (Cercocarpus mownicir . It is
currently the only tentatively identified Cercocarp+- cumple
from a Dinétah Navajo hogan, and contributes ¢ o2 list of
species exploited by the early Navajo.

Heartwood/Sapwood Issue:=

Noncutting dates from samples that lack th.. fust ring
grown by a tree can, in some cases. be augrizated by
additional analysis. Several species, including 1 uglas fir.
pifion pine, ponderosa pine, juniper, and oak ((2s+. - s spp.!
exhibit distinctive visual differences between heariwood
and sapwood rings. Although the only living ucnleaf or
needle section of a tree is the cambial tissue (the .ermost
ring), in some species several, or many, rings e ol used
to transfer fluids from the roots to the crown «i the frec
Such rings still exhibit thin-walled, open-lumine colls thit
are relatively light in color. At a certain age, hov nver. eell
walls and openings become lignified. and tiwe2 ring
acquire a distinctive dark color. These cells ¢ o fonge!

translocate fluids, and serve only as structural ~upportt
keep the tree upright where it can conduct phe o nthex>
The heartwood/sapwood boundary. however, - ot e

some chronological as well as biological inforration.

Several attempts have been made tro 71 the
number of sapwood rings on various specics. suvh
. ) - N . cars 11
technique has been successfully used for m mnj
NS i

Europe where oak is the dominant tree sper
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hronology (Bailey 1995). Douglass (1939) initially

dnce, 1ed that ponderosa pine and Douglass fir contained
gical upwood rings, but later realized that was an
I and G 'mpliﬁcation. Plog (1980) and Graves (1991) both
ment " aempted 0 estimate cutting dates, but their results were
tonal ¢ omly minimally successful. Nash (1997) has developed a
“Dtin "‘E’ﬁf ﬁﬁwm technique for estimating the number of sapwood
'8, or - %o that should have been present on a sample that yielded
ler to poncutting date based on a known number of heartwood

"+ rings for Douglas fir and ponderosa pine samples. Using

_ V;{;'_;mdomly selected tree-ring samples and Walpi pueblo as a
ay an & ¥ oge study, Nash is able to provide statistical estimates of
. For i ‘}“ cutting dates by examining Douglas fir and ponderosa pine
roject : ygéwlcs with identified pith dates and heartwood/sapwood
mens - boundaries. For Douglas fir samples, Nash (1997:264) uses

is the predicted number of sapwood rings. In his

they %J.: \a.éxperimems, this approach explained 85 percent of the
ility. iability in the number of sapwood rings. For ponderosa
from ¢ samples, Nash’s (1997:265) equation is:

field

y=7.00¢%) + 36.9

343

B il 95

By adding the estimated number of sapwood rings to
the known number (and dated) heartwoaod rings, Nash was
able to estimate cutting dates for 141 samples at Walpi.
Such estimates are the only valid tree-ring dates that are
associated with confidence intervals-——an important
consideration in the analysis of tree-ring dates collected
earlier in this century from Navajo sites (cf., Hall 1951).

Unfortunately, such a straightforward statistical
approach is not possible with the Morris Site 1 project
samples because of the tree species used. Pifon pine (Pinus
edulis) most often does not form a visually distinguishable
heartwood. The cells of the interior rings rarely become
lignified, and therefore the entire cross section of a pifion
typically appears similar in color from the pith to the outside
ring (Figure 148). Juniper (Juniperus spp.), on the other
hand, presents somewhat of the oppuosite problem. Although
the cells on the interior of junipers become heavily lignified,
the heartwood/sapwood boundary is typically very wavy
and/or indistinct (see Figure 148). Thus, one area of a sample
may contain, for example, 25 sapwood rings and 250
heartwood rings, but another area on the sample may
contain 150 sapwood rings and 125 heartwood rings. Any
statistical calculations based on the heartwood/sapwood
ratio, therefore, may have unacceptably large margins of
error. Any estimate of the number of sapwood rings originally
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present on a sample is subject to an error factor (Nash 1997, coarse and probably not very uscful. Additional research may
and such an error factor would be particularly acute for core be successful in developing a formula for use with juniper, by
samples that yield information on only one small part of a many more high quality samples are needed for such an effon
tree (Figure 149). The most important point to remember, Indeed. Nash (personal communication, 1999) attempted to
however, is that any sapwood estimate can only add rings develop such an equation, but was hampered by problemg
(years) to noncutting dates. For example, a noncutting date similar to those encountered here.

of 1600vv can only be younger (post-A.D. 1600) by

estimating an additional number of sapwood rings. Because of the potential problems associated with
estimating the number of sapwood rings on juniper samples,
The Approach Used Here and the impossibility of doing so with pifion samples, the

approach used for the Morris Site | project samples is

As a test of Nash’s calculations applied to the Morris relatively stmple. Using the five juniper samples that vielded
Site I project collection, I examined the five juniper samples  cutting dates and have definable heartwood/sapwood
that yielded cutting dates and which had definable boundaries, a minimum (N = 38), maximum (N = 96), and
heartwood/sapwood boundaries: DNT-840 (1360+/- - 1629v mean number of sapwood rings was calculated. These data
inc), DNT-837 (1432-1629B inc), DNT-908 (1436+/-p - were then applied to most juniper samples that yielded
1695v inc), DNT-909 (1565-1695rB inc), and DNT-964 noncutting dates. For example, using the maximum formula,
(1555+/-p- 1750B inc). As can be seen in Table 82, Nash’s 906 years were added to a sample that lacked sapwood. but
formulas applied to juniper samples yield results that vary ~ only 46 years were added to a sample that exhibited 50
tremendously. In some cases the Douglas fir equation sapwood rings. Although this cookbook approach is
underestimates the true cutting date, but in all cases the certainly subject to widely varying estimates and significant
ponderosa equation overestimates the actual date, sometimes  error, it is based on the collection of samples from a specific
by as many as 94 years. Using both equations sometimes area and time period, factors that may mitigate some of the
brackets the true date, but the degree of resolutionis extremely  intrinsic problems of the method.

Figure 149. Core sample from a juniper beam.
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Table 82. Evaluation of Heartwood/Sapwood Estimates Using Juniper Specimens

Sample Outside Douglas Fir Ponderosa

Number Date Estimate Estimate Evaluation
g— .
DNT-837 1629B inc 1640 1716 Overestimates
DNT-840 1629v inc 1602 1683 Brackets
DNT-908 1695v inc 1705 1789 Overestimates
DNT-909 1695rB inc 1638 1702 Brackets
DNT-964 1750B inc 1724 1795 Brackets

Methods

Identifying Dateable Samples

Field Sampling Procedures

Two methods were used to collect the tree-ring samples
in the field. Architectural samples were collected using a
specialized drill and bit similar to an elongated hole saw (Figure

.150). The resulting cores (see Figure 149) contain a faithful

record of the ring sequence. but as noted above, they provide
only a limited view of the heartwood/sapwood boundary and
other interior beam attributes. Some nonarchitectural samples
were collected as cores. but most were procured as cross

-sections using a handsaw. Cross sections have the advantage

of retaining all the ring attributes of a beam. but cannot be used
w collect architectural samples without seriously damaging a

, f Igure 150. Drilling a tree-ring core in the
hallway” of Romine Canyon ruin.

The most important criterion in the selection of samples
to collect was whether or not the dendrochronologist believed
a potential sample would yield a high quality (cutting or near-
cutting) date. The archaeological crews had already identified
the sites with possible samples. The dendrochronological
crews then examined the architectural wood and culturally
modified trees for their dating potential. Although no one can
accurately determine in the field if a sample will yield a date,
there are attributes that can improve the percentage of samples
that provide cutting and near-cutting dates. First and foremost,
a sample must be of a dateable species. In the Morris Site 1
project arca, pifton (Pinus edulis) and juniper (Juniperus spp.)
are the most common datable species and can be readily
identified in nonarchitectural and architectural contexts. Second,
we wanted samples with “true outsides;” in other words,
samples that had not suffered significant exterior ring loss due
to erosion or other natural or cultural factors. Unfortunately,
the nature of early Navajo architecture, particularly forked-
stick hogans, is such that most wooden elements cotlapse and
lose their exterior rings to erosion and weathering. Thus,
nonarchitectural wood (Figure 151) has assumed added
significance in early Navajo archaeology. Still. itis often difficult
to distinguish true outsides in the field. as 1s apparent from the
number of cutting and noncutting dates obtained during the
project.

Distinguishing Axe Marks

As nonarchitectural samples assume greater importance
in the study of carly historic and protohistoric period sites. it is
becoming increasingly important to identity differences
between modern and earlier wood procurement methods.
Simply put, archaeologists cannot collect nor
dendrochronologists analyze every axe-cut timber in the forest.
Distinguishing between various types of mechanical and hand-
operated saws is relatively simple and largely irrelevant to most
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rescarch guestions. Likewise, characteristics used 1o
distinguish between stone- and metal-axe-cut beams have been
known for decades (Robinson 1967). Identitying the attributes
of beams cut by different types of metal axes, such as early
Spanish. early American, and modern American styles is more
difficult however. The width of the axe blade, and the resulting
marks on samples, should provide clues to the period of tree
harvesting. Spanish axes in particular were relatively narrow
and are often distinguishable from later axe types. No
quantitative data are yet available, but the study of a correlation
between axe width and tree-ring dates may be a fruitful avenue
for future research. The Laboratory of Tree-Ring Research has
used several qualitative approaches. including axe-scar width,
cutting angle, and degree of weathering to separate historic
from recent procurement episodes, but as is apparent in the
date distributions below, such criteria are not always reliable.

Laboratory Sample Analysis

All samples were prepared and analyzed at the Laboratory
of Tree-Ring Research at the University of Arizona in Tucson.
Sample preparation included sanding the sample surface with
increasingly finer grit sandpaper until all ring characteristics
and cells are visible under the microscope at 10-30x power. The
analyst next provides four important pieces of data: tree species,
inner and outer date (if possible), heartwood/sapwood
boundary (if identifiable), and terminal ring condition. Every
tree species, and some sub-species, exhibit specific ring
characteristics that allow the analyst to unambiguously
determine tree species (or at least genus). By skeleton plotting
a sample (Stokes and Smiley 1968) against a local master
chronology, the analyst is able to account for locally absent or
missing and false rings. and assign a date to every ring on the
sample. If the plotted ring sequence does not agree with the
master chronology. which is based on scores or hundreds of
other samples. no date can be assigned to any ring; “probable”
or “tentative’ matches that do not meet the cross-dating criteria
are not assigned dates.

Dendrochronological Results

The 119 samples collected as part of the project vielded
65 dates. a 54.6 percent dating ratio. Of the 63 dates, however,
only 9 (13.8 percent) are cutting or near-cutting dates. This
low proportion of cutting dates is a direct result of the poor
preservation of wood in open-air sites. and reinforces the
need for excavation of well-preserved charcoal samples.

Cumulative Date Distributions

The distribution of tree-ring dates is presented in
Figure 152 as a stem-and-leaf diagram (Ahlstrom 1983). The
three-digit column on the lett shows the decades, and the
column on the right displays the vear in that decade for
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Figure 151. An axe-cut stump suitable
for tree-ring sampling.

each dated sample. For example, the decade of the 1.D.
1650s is represented by the 165, and samples dated 11 A D.
1652 and A.D. 1654 are represented by the “2" and "4.”
respectively. Asterisks in the teft-hand column indicate a
break in the decadal sequence. Distinct advantages of the
stem-and-leaf method of displaying tree-ring dates arc the
ability to illustrate individual dates, and to distinguish
between cutting and noncutting dates; the formerv are
denoted by an underline below the individual year.

The temporal distribution of dates (see Figure 132
provides important information about the Navajo occupation.
as well as subsequent use of the area. The two A.D. 1629
cutting dates indicate some tree harvesting in the carly
seventeenth century, and support other dates that clearly
indicate a Navajo occupation of the general area in the carl)
A.D. 1600s (Sesler and Hovezak 1996). The six noncutting dates
priorto A.D. 1629 do not indicate that the area was un weupied.
but cannot be used to argue for an earlier occupation: it i
possible that the dates in the first decade of the A.D. 1600~
indicate a separate occupation, but such an inference i
somewhat speculative. Because of preservation problems and
samplhing criteria. these earlter noncutting dates prohably
indicate the use of deadwood (the A.D. 1332 date) and exiericf
ring loss due to erosion. The two A.D. 1629 cutting dates. N
the other hand. mav signify the initial importing of e ralines
into the Navajo country from the Rio Grande.
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{ﬂwwwm&smmemmwmmw
i Wmal tree-ring dates collected from Morris

e 1 project sites.

e,

“"‘ Although there is a break in the distribution after A.D.
- 4629, the number of dates increases throughout the A.D.

until there is a precipitous drop after A.D. 1695.

ﬂlﬂ gh none of the pre-A.D. 1695 dates are cutting dates
~~r.‘£c\“ﬂd0ub(edly postdate the dated year of the sample,

_ml‘lbution suggests increasing activities in the area
e hout the latter half of the seventeenth century.
ML occupation episodes cannot be identified, but the

clustcrmg of dates suggests a low but consistent

¥l of tree harvesting. The two A.D. 1695 cutting dates,
b “_ed by three A.D. 1695 noncutting dates. signify tree-
YESUngE activities near the end of the century shortly
the Spanish reconquest of New Mexico, and signily

an occupational episode (or more than one). The paucity of
dates between A.D. 1695 and A_.D. 1710 (N = 3. all noncutting)
mirrors the gap noted by Towner (1996, 1997) and calls into
question the purported massive influx of refugees following
the reconquest. Interestingly, some of the only cutting dates
between A.I). 1695 and A.D. 1710 from Navajo sites were
collected from Three Corn ruin (LA 1871) in San Rafael
Canyon just south of the Morris Site I project area (Towner
and Johnson 1998). Although far from conclusive, those
data may suggest occasional movement between the two
areas, possibly for economic or social reasons.

The distribution indicates a resumption of tree cutting in
the A.D. 1710s that lasted until at least A.D. 1731. Fiftecn
samples date to this period, and although none are cutting
dates, the shape of the plot suggests relatively continuous
use of the Morris Site 1 area for at least two decades. The
spatial distribution of these samples is discussed below, but it
is clear that the area saw an intensive use during these decades.
Such a date distribution is more or less consistent with dates
from a number of the surrounding areas (Towner 1997).

The next group of dates that indicates occupation of the
arca begins in A.D. 1738 and ends with a cutting date of A.D.
1750; this group includes eight dates, three of which are cutting
or near-cutting dates. It is unknown if the Morris Site 1 area
was abandoned between A.D. 1731 and A.D>. 1738, but again it
is interesting o note that Three Corn ruin witnessed substantial
construction in the early to mid-A.D. 1730s and was abandoned
shortly after A.D. 1737 (Towner 1997; Towner and Johnson
1998). The end of the Navajo occupation probably occurred
shortly after A.D. 1750, and almost certainly prior to A.D. 1760.
This inference is based on the fact that dated samples occur in
every decade from the A.D. 1640s to the A.DD. 1750s, but none
oceur after A.D. 1750 until an A.D. 1807 noncutting date at LA
106105. 1t is also consistent with data from other projects
concerning the Navajo occupation of Dinétah (Sesler and
Hovezak 1999; Towner 1997; Towner and Johnson 1998).

The early to mid-A.D. 1800s dates (N = 3) are all
noncutting dates that do not cluster; thus. they contribute
little information except that they postdate the Navajo
occupation. The 1859++vv date may suggest a minimal use of
the area during the Carson campaign (A.D. 1863-1864) or
Bosque Redondo incarceration (A.D. 1804-1868), but is far
from conclusive. Towner and Johnson (1998). however, have
identified tree-cutting activities during these time periods in
San Rafael Canyon. The two A.D. 1880s and single 1901
noncutting date suggest activities of Hispanic immigrants to
the area in the late A.D. 1800s. The 1915 cutting date may
indicate similar activities, or may actually document Earl Morrs”
archacological efforts at the Morris Site | pueblito. The 1927
cutting date probably represents Hispanic herding or wood

collecting activities.
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The date distribution shown in Figure 153 includes
the maximum sapwood estimates (N =90 rings) presented in
Table 81. Tree cutting dates are still noted by an underline,
but some juniper dates were changed by the estimation of
additional sapwood rings on noncutting dates. As can be
scen, the shape of the distribution is somewhat trimodal.
The two A.D. 1629 cutting dates indicate an early
occupation, but appear much more aberrant. The bulk of
the dates fall between A.D. 1685 and A.D. 1775. which is
almost precisely the time span of the Gobernador phase as
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suggested by Brown (1996). Any suggestion of a4 Bosque
Redondo period use of the area has been eliminated. ang
the fate A.ID. 1800s and early 1900s Hispanic occupation
appears consistent, but infrequent. A 1956 date woulg
suggest modern tree cutting.

The date distribution shown in Figure 154 includes
the minimum sapwood estimates (N = 38 rings). The carliest
occupation is clearly the A.D. 1629 cluster, but this approach
suggests a significant use of the area in the A.D. 16405 as
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Figure 153. Stem-and-leaf diagram includ-
ing maximum estimated dates (96 sapwood
rings on all juniper samples) collected from
Morris Site 1 project sites.
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Figure 154. Stem-and-leaf diagram includ-
ing minimum estimated dates (38 sapwood
rings on all juniper samples) collected frofm
Morris Site 1 project sites.
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well. The bulk of the dates fall between the A.D. 1660s and
A.D. 1750s, however, and conform to the traditional
i ;00 tjmerpretations of the occupation of Dinétah. Like the original
date distribution, this method shows occupation in the last
half of the seventeenth century peaking in the A.D. 1690s,
and a significant drop in activity during the first decade of
the A.D. 1700s. After A.D. 1712, the intensity of tree
modifying activities again increases and shows a relatively

=4 sonsistent distribution until the A.D. 1750s. Again there is a
seven-year gap in the A.D. 1730s that could signal
sbandonment of the area, but may also be a function of
small sample size. Any evidence of a Bosque Redondo
period occupation is no longer apparent, and the late A.D.
1800s Hispanic use of the area appears infrequent.

Figure 155 is a stem-and-leaf diagram that includes the
mean sapwood estimates (N = 74 rings). The A.D. 1629
occupation is clearly shown, but appears as something of
an outlier, possibly indicating a discontinuous Navajo
presence in the Morris Site 1 project area. The bulk of the
¥ distribution covers from the A.D. 1660s to the A.D. 1760s,
2 and suggests that the Navajo occupation was limited to a
100-year time span. The two A.D. 1790s noncutting dates
may indicate use by Navajos, Utes, or Comanches, but that

;:}S:iufcrencc is relatively speculative. Again, no evidence of a
‘Bosque Redondo period occupation is shown, but the
Hispanic occupation of the late A.D. 1800s and early 1900s
appears somewhat more significant, especially in the first
decade of the twentieth century.

These data demonstrate that there is some variability
#, . in the date distributions and sapwood estimates that may
significantly alter our perceptions concerning the past
- 4ecupations of the Morris Site 1 project area. Until more
{,ﬂiable and consistent juniper heartwood/sapwood
&limates are developed, however, it is probably best to
#ily on the original, nonestimated dates. The original dates,
!“!\Dugh somewhat conservative in their temporal
Wsignments, clearly indicate a Navajo use of the area in the
b AD. 16205, again toward the end of the A.D. 1600s, a
‘ Possible abandonment in the first decade of the A.D. 1700s,

- ®emewed use from the A.D. }710s until about A.D. 1750 with a
featatively identified abandonment during the mid-A.D. 1730s,
d Navajo abandonment of the area shortly after A.D. 1750.
‘nic exploitation of the-area appears to have been minimal
W limited to the late A.D. 1800s and early 1900s.

Individual Site Analysis

am Some of the sites in the Morris Site 1 project area are
: f"lable 10 a site-based tree-ring analysis, but many are
*Aw N order to examine individual sites. each site must
Ve

g

yielded 4 large enough sample of dates to assess date

slerlng,cumng date distributions, ete. Unfortunately, 14
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sites and a series of isolated timbers failed to yield any
dates, and cannot be analyzed chronologically. Sites with
few dates, particularty if they are noncutting dates, are much
harder to assess in terms of their temporal occupation span.
The analysis of these sites is based on the number of cutting
dates, clusters of cutting and noncutting dates, and a

qualitative microscopic assessment of the number of

sapwood rings and condition of exterior rings on samples.
Although interpretations are based on these criteria,
inferences regarding sites and samples that produced only
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Figure 155. Stem-and-leaf diagram includ-
ing mean estimated dates (75 sapwood
rings on all juniper samples) collected from
Morris Site 1 project sites.
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noncutting dates should be considered tentative and
somewhat speculative.

Morris Site 1 Pueblito (LA 83529)

Morris Site | is a four- or five-room masonry structure
atop a boulder on a bench overlooking Romine Canyon.
Carlson (1965:4-5) identified four rooms on top of the
boulder, and Brown (1993:88), suggests that five rooms may
have been present. Morris’” map (Carlson 1965:4) indicates
that the structure was built in a single construction episode.
Although deterioration has obscured some of the details,
Brown’s (1993:89) map indicates that the structure may have
been built in two distinct episodes. The wall alignments of
Room I and 2 in particular suggest that Room 1 was added
after Room 2 was complete.

Twelve tree-ring samples, 10 of which produced dates,
have been collected from the site (see Table 81). Seven of
the samples, five juniper beams and two pifion beams, were
collected from loose logs probably associated with pueblito
construction. Three juniper beams were collected by Brown
(1993) from the sweat lodge. Three other samples, including
two juniper and one pifion, were collected from metal-axe-
cut stumps around the pueblito (Dykeman and Wharton
1996).

Although none of the samples produced a cutting date,
three samples probably date the construction relatively well.
A loose juniper log and an axe-cut juniper stump both date
to at least A.D. 1748 and another stump was cut sometime
after A.D. 1747, this weak cluster of dates suggests pueblito
construction and wood harvesting sometime after A.D. 1748.
There is a possibility, however, that these near-cutting dates
actually represent tree harvesting in A.D. 1749. If the possible
missing ring indicated by the “+” symbol is A.D. 1748, the
last ring on the samples grew in A.D. 1749. The other
noncutting dates provide no evidence contrary to this
inference. Thus, the entire pueblito, whether built in one
unit or multiple construction episodes shows no evidence
of having existed prior to A.D. 1748, nor does it exhibit
evidence of use after that year. The masonry structure may
simply have been built rather quickly, used for temporary
shelter or storage, and abandoned. Interestingly, the late
A.D. 1740s were a time of intensive Ute raiding and warfare
(Schroeder 1963), and a significant number of pueblitos were
built during that time. Sample DNT-801, a loose pifion log, is
interesting because the noncutting date of 1901++vv
probably represents the use of deadwood and may actually
date Earl Morris” activities around the site.

Romine Canyon Ruin (LA 55836)

Romine Canyon ruin is a six-room pueblito and a
defensive wall across a narrow neck of land above Romine
Canyon. The site is certainly part of an extensive community
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in Romine and San Rafael canyons (Towner and Johnson
1998; Dykeman and Wharton 1996). The pueblito was built
around a small courtyard, probably in two or three
construction events. Rooms 5 and 6 were certainly built at
the same time, as were Rooms 3 and 4; however, it is
impossible to determine whether all these rooms were built
at the same time. Rooms | and 2 were built after the other
rooms were complete.

Nine tree-ring samples, all of which dated, were
collected from the site (see Table 81). One loose log on the
floor of Room 5 was sampled; the remaining samples were
collected from loose logs on the slope below the pueblito.
Although none of the dates are cutting dates, a weak cluster
of noncutting dates in the early A.D. 1720s suggests some
construction at that time. Most of the samples (N = 8) are
pifion, but the distribution is certainly a reflection of
dendrochronological sampling bias. Five of the samples
exhibit metal axe marks.

The weak cluster of dates indicates some construction
activity in the early A.D. 1720s. Detailed analysis of each
sample suggests that fewer than five rings have eroded
from the exterior of the samples, and it is possible that only
one or two rings have been removed. Thus, the site was
probably built in a single year, but as two separate
construction events; construction of the site probably in
A.D. 1723 or shortly thereafter. It shows no evidence of
ever having been repaired. Interestingly, the early A.D. 1720s
were a time of declining activity at Three Corn ruin, but not
necessarily throughout San Rafael Canyon (Towner and
Johnson 1998).

LA 105479

Six samples were collected from this site, five from the
sweat lodge structure, and one from a nearby metal-axe-cut
stump. All samples are juniper, and four produced noncutting
dates. Three of the samples (DNT-831, 832, and 833) yielded
dates in the late A.D. 1670s or early A.D. 1680s, but all have
suffered serious exterior ring loss due to erosion. The latest
date from the site, 1730vv (DNT-834) exhibits much more
consistent erosion, and probably has lost fewer than 10 rings
from its exterior. It is possible that two occupations are
represented, one in the A.D. 1690s and another in the mid-A.D.
1730s, but because sweat lodges were rarely repaired and
deadwood was often used in their construction (Dean and
Russell 1978), I suspect that all the samples represent a single
occupation episode in the mid- to late A.D. 1730s.

LA 105483

Four samples were collected from this site, three from
axe-cut limbs and one from an axe-cut stump. All the samples
are juniper, and all yielded dates. The most significant sample-
DNT-840, yielded a cutting date of 1629v inc, indicating that
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. 4+ ghis limb was cut sometime during the juniper growing season
May-Oclober) of A.D. 1629. The other three samples (DNT-
WP, 841,842) probably all postdate DNT-840 by more than a
century. Sample DNT-842 is missing a portion of the top of the
core, is aring count past A.D. 1710, and probably dates 10-20
fater than the last ring on the sample; sample DNT-841
(1738vv) contains abundant sapwood rings, shows even
._esosion, and probably has lost only a few rings; sample DNT-

39 (1740vv) exhibits many sapwood rings, relatively even
erosion, and has probably lost few exterior rings. These three
;. samples suggest a second occupation of the site in the early or
" mid-AD. 1740s.

LA 106199
" Three samples were collected from this site (DNT-963,
964, 965). All were procured from metal axe-cut limbs, all are

jiiper, and all yielded dates. Sample DNT-965 (1731+vv)
retains some sapwood, shows some erosion, and has
“probably lost more than 10 exterior rings; sample DNT-963
(1747vv) retains sapwood, but the top of the core was
..damaged during sampling, and some rings are missing;
+.sample DNT-964 yielded a cutting date of 1750B inc,
indicating procurement during the juniper growing season
{May-October) of A.D. 1750. The condition of all these cores
- sbggests that all the limbs were cut at about the same time,
‘probably in the summer or fall of A.D. 1750.

‘LA 105530
" Fivesamples were collected from this site. Two (DNT-
826, 827) are hogan leaners (Jett and Spencer 1981), one
DNT-825)is a loose log. one (DNT- 828) 1s an axe-cut stump,
.and one (DNT-829) is an axe-cut limb. All the samples are
Auniper, and three yielded noncutting dates. The only date
the hogan (1689vv) is from a sample that retains no
00d, shows uneven erosion, and is probably missing
1y exterior rings. The dated stump sample (17 14vv) retains
me sapwood, displays relatively even erosion, and has
Fabably lost fewer than 10 exterior rings. The heartwood/
‘$apwood boundary on the dated sample trom the loose log
b f‘?‘H-VV) is relatively indistinct; the sample exhibits
welatively even erosion. is a ring count past A.D. 1650, and
s probably procured as deadwood. These samples
, $iggest a single site occupation sometime in the early or
: ‘MA.D‘ 17205, or possibly later.
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Six samples were collected from this site, three yielded
.and one was lost prior to analysis in Tucson. Field
indicate, however, that the lost sample was probably
;O“ntain mahogany (Cercocarpus mountanus).

nft)rgunately, none of the samples from the hogan

] ’ d dates; all the dates relate 1o the construction or
1es .

"'t‘ HOf the sweat lodge. The two earliest samples, dated
Al ’

v ) A .
, Vand 1654+-+vv, both consist entirely of heartwood, and
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thus have lost many exterior rings. The sample dated 1 712vv is
pifion and does not exhibit a heartwood/sapwood boundary;
it shows uneven erosion on its exterior surface, and has
probably lost many exterior rings. This group of samples
suggests that the sweat lodge, if not necessarily the hogan,
was used at least after A.D. 1720, and possibly as late as the
A.D. 1750s when the area was abandoned.

LA 105930

Only two samples were collected from this site, DNT-
910 and DNT-949. Both samples are juniper, and both were
collected from metal-axe-cut stumps. Sample DNT-949
(1666++vv) retains only two sapwood rings, appears very
eroded, and has probably lost many exterior rings; sample
DNT-910 retains 37 sapwood rings, shows minimal even
erosion, and probably is a cutting or near-cutting date. These
two samples were almost certainly procured at the same
time, probably in A.D. 1695 or A.D. 1696.

LA 105627

Three samples were collected from this site (DNT-849,
850, 851). All are juniper, all were collected from stumps. and
two yielded noncutting dates. The heartwood/sapwood
boundary on sample DNT-851 (1663+vv) is too diffuse to
analyze, but the sample appears unevenly eroded and is
probably missing many exterior rings; likewise, the
heartwood/sapwood boundary on sample DNT-849 (1731 vv)
is too diffuse to analyze, but the sample shows relatively
even erosion and is probably not missing an inordinate
number of exterior rings. These samples suggest a single
occupation sometime in the late A.D. 1730s or A.D. 1740s.

LA 110273

Two samples were collected from LA 110273. Both are
juniper, and were collected from axe-cut limbs. Sample DNT-
946 is the only sample that dated, and it yielded a 1622vv
noncutting date. The sample retains 68 sapwood rings and
shows somewhat uneven erosion indicative of exterior ring
loss. The relatively good condition of the sample leads me to
believe that it may date as early as the A.D. 1660s, and almost
certainly predates A.D. 1700. It is uncertain. however, how this
single date actually relates to the occupation of the site.

LA 11196

Eight samples were collected from this site, but
unfortunately, only one dated. Sample DNT-976 yielded a
noncutting date of 1698vv. The sample retains 22 sapwood
rings and is extremely eroded on the exterior. These factors
suggest it postdates A.D. 1700 by at least a decade or two,
and possibly by 40 to 50 years.

LA 105425
A single sample was collected from an axe-cot stump at
this site. Sumple DNT-951 s juniper. retains 75 sapwood rings.
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exhibits slight exterior erosion, and yielded a noncutting date
of 1701vv. It is probable that this sample dates in the first or
second decade of the eighteenth century.

LA 105428

A single sample was collected from an axe-cut stump at
this site. Sample DNT-948 is pifion that does not show a
heartwood/sapwood boundary, and which yielded a noncutting
date of 1728vv. The sample appears very eroded and probably
dates at least 20 years later than the last ring on the sample.

LA 110278

A single juniper sample from an axe-cut stump was
collected from this site. Sample DNT-934 retains 65 sapwood
rings, exhibits very uneven erosion, and yielded a
noncutting date of 1699+vv. The condition of the sample
indicates many exterior rings are missing, and it probably
dates later than A.D. 1720.

LA 110280

A single juniper sample from an axe-cut stump was
collected from this site. The sample (DNT-940) retains 64

_sapwood rings, exhibits relatively even and probably minimal

erosion, and yielded a noncutting date of 1727+vv. The
condition of the sample suggests only a few exterior rings are
missing, and it probably dates in the early A.D. 1730s.

LA 110284

A single juniper sample from an axe-cut stump was
collected from this site. The sample (DNT-941) retains 41
sapwood rings, but the top of the core was destroyed during
sampling; it yielded a noncutting date of 1641vv. The
damage to the core undoubtedly removed many rings, but
the sample may still indicate a pre-A.D. 1700 activity.

LA 105925

A single juniper sample from an axe-cut stump was
collected from this site. The sample (DNT-908) yielded a
1695v inc cutting date, and indicates tree harvesting during
the juniper growing season (May-October) of A.D. 1695.

LA 105929

A single juniper sample from an axe-cut stump was
collected from this site. The sample (DNT-909) yielded a
1695rB inc cutting date. and indicates tree harvesting during
the juniper growing season (May-October) of A.D. 1695.

LA 105945

A single juniper sample from an axe-cut stump was
collected from this site. The sample (DNT-913) yielded an
1889++B inc noncutting date. The sample retains the final
ring grown by the tree, but the year of tree harvesting cannot
be specified. The sample is a ring count after A.D. 1870, and
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may be missing many rings; it was probably harvested
sometime after 1900 as deadwood.

LA 106105

Two juniper samples from axe-cut stumps were
collected from this site. One sample did not date, and the
other (DNT-915) yielded an 1807vv noncutting date. The
sample retains only nine sapwood rings, exhibits very
uneven erosion, and probably dates to the latter half of the
nineteenth century.

LA 105484

A single pifion sample from an axe-cut stump was
collected from this site. The sample (DNT-906) retains lichen
on its exterior surface, appears very unevenly eroded, and
yielded an 1840vv noncutting date. It probably dates to the
Jatter half of the nineteenth century.

LA 105529

A single pifion sample from the lintel of a storage cist
was collected from this site. The sample (DNT-952) appears
very unevenly eroded and yielded a 1566vv noncutting date.
Many of the exterior rings are missing and the ring sequence
is very tight (ca. 30 rings/cm). The specimen probably
indicates the use of deadwood sometime during the Navajo
occupation of the area.

LA 105629

A single juniper sample from an axe-cut stump was
collected from this site. The sample (DNT-907) retains 40
sapwood rings, appears very unevenly eroded, and yielded
a 1679+vv noncutting date. It probably dates to the early
A.D. 1700s at the earliest.

LA 105630

Five specimens, four juniper and one pifion, were
collected from this site. Only two specimens collected from
axe-cut limbs or stumps yielded dates. DNT-956 retains 34
sapwood rings, appears very unevenly eroded, and yielded
a noncutting date of 1644vv. The condition of the sample
suggests a late A.D. 1600s activity at the earliest. The juniper
specimen (DNT-823), which dates 1900++v inc, retains 55
sapwood rings, shows some uneven erosion, and may be
close to the true outside of the specimen; it is, however, d
ring count after A.D. 1870 and may actually postdate 1910
or even later. The pifion sample (DNT-824) yielded a 1915rB
inc cutting date indicative of tree cutting during the pifion
growing season (April-August) of 1915. Both samples may
indicate the same event, but there is no direct evidence 10
support such a conclusion. It may also be interesting 1©
know exactly when Earl Morris was conducting
archaeological activities in the area because these axe-cut
limbs may relate to them.
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A juniper and a pifion sample were collected from
i.axe-cut stumps at this site. The juniper sample (DNT-
~ 9]6) retains 23 sapwood rings, exhibits little uneven
" erosion, and yielded a noncutting date of 1883++vv. It is
~ aring count after A.D. 1876, and may date sometime prior
.+ to the end of the nineteenth century. The pifion sample

..yielded a cutting date of 1927rB comp indicative of tree
harvesting after the end of the 1927 pifion growing season
(April-August), but prior to the start of the 1928 growing
peason. These two samples may represent
contemporaneous activities, but it is considered very

unlikely.

- jsolated Manifestations
" IM-1000, a single juniper sample (DNT-932), retains no
‘gsapwood rings, is very unevenly eroded, and yielded a
noncutting date of 1608vv. Given the very poor condition
- of the sample, it is possible that it represents tree harvesting
& . inthelate A.D. 1600s or even A.D. 1700s.

"1M-1001 is a single juniper sample (DNT-933) that

.. fetains no sapwood rings, is very unevenly eroded, and

‘yielded a noncutting date of 1654+vv. Given the very poor

~gondition of the sample, it is probable that it represents tree
‘harvesting in the late A.D. 1600s or early A.D. 1700s.

 Twosamples are included in IM-12, DNT-838 and DNT-
837, both samples are derived from axe-cut juniper limbs
in relatively close proximity to each other. Sample DNT-
838 retains 46 sapwood rings, is very eroded, and yielded
mcutting date of 1664+vv. It probably dates sometime
#athe late A.D. 1600s or early A.D. 1700s. Sample DNT-
#37 yielded a 1629B inc cutting date indicative of tree
ing activities during the juniper growing season
y-October) of A.D. 1629. Thus, two different
; Wlivities, potentially separated by 50 years or more, are
J¥presented by the two parts of the isolated manifestation.

-IM-18 is a single juniper sample (DNT-830) from an
‘ngcut stump that retains no sapwood rings, is very
venly eroded, and yielded a noncutting date of
flg)va. Given the very poor condition of the sample, it is
able that it represents tree harvesting in the late
- 16005 or early A.D. 1700s.

“.‘e single juniper sample (DNT-905) designated IM-
Tetains 28 sapwood rings, is very unevenly eroded, and
~ WA a noncutting date of 1859++vv; it is a ring count
MerAD. 1830 and the ring series is very tight. It probably
s8ents deadwood harvesting sometime in the late A.D.
Us or early 1900,
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Wood Use

Understanding the wood use behavior in the Morris
Site 1 project area is important for understanding how the
site occupants viewed wood as a resource and exploited it
to meet their construction, artifactual, and fuel needs. Most
wood use models are derived from the dendrochronology
of large Puebloan structures (Dean and Warren 1983; but
see Towner 1997), and thus may not be applicable to Navajo
archaeological remains. The Morris Site 1 project data
present some difficulties, however. The sampling strategy
was dictated by the desire to retrieve high quality dates
and poor preservation of some samples was a frequent
occurrence.

The species used by occupants of the area are
shown in Table 83. Although these data are clearly
influenced by the sampling strategy and preservation of
materials, they suggest several interesting aspects of
wood use behavior. First, it is clear that pifion was
preferred for use in pueblitos, probably because such
masonry rooms require longer, straighter beams than do
forked-stick hogans. Pifion apparently met these
requirements, but other species did not; these data are
similar to those described for the Dinétah as a whole
(Towner 1997). Juniper appears to be used more in forked-
stick hogans, but the small sample size (N = 6) makes any
conclusions somewhat suspect. Mountain mahogany
was identified as a hogan leaner in one structure.
Interestingly, juniper is clearly the favored material for
use in sweat lodge construction, as it was in other Dinétah
samples (Towner 1997). One possible reason for this
selection is that juniper exudes much less sap and pitch
than pifion, and probably is less affected by the heat and
steam in a sweat lodge. The species distribution of
culturally modified trees (axe-cut limbs and stumps) is
undoubtedly heavily influenced by preservation in the
archaeological record. Indeed, three of the five axe-cut pifion
trees date to the late A.D. 1800s or 1900s and thus influence
the distribution; Navajo culturally modified trees are almost
entirely juniper specimens.

Unfortunately, tool use and marks were not universally
recorded for the samples. The nature of most of the samples
is such that many were identified by metal axe marks on
their ends, but little information regarding debarking or
delimbing of beams is available. Deadwood appears to have
been used for a variety of functions and is not uncommon.
especially in sweat lodges. On the other hand, deadwood
was apparently not preferred for use in pueblitos and was
uncommon in forked-stick hogans.
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Table 83. Listing of Wood Species Utilized by Early Navajo Inhabitants in the

Morris Site 1 Project Area

Pueblitos Hogans Sweat Lodges  Axe-cut Trees Total
Juniper (Juniperus spp.) 6 4 9 32 51
Pifdon (Pinus edulis) 10 1 { 5 17
Mountain Mahogany - i - - i
(Cercocarpus mountanus)
Total 16 6 10 37 69

Methodological Considerations

The large number of samples collected during the
Morris Site | project provides an important data set for
examining issues related to early Navajo archaeology within
and beyond the project area. Important Navajo behaviorai
factors in the creation of this data set have been discussed
above. The purpose of this section is to suggest ways in
which archaeologists can maximize the amount of information
available in the arboreal archaeological record of the early
Navajo.

The proportion of pifion samples that yielded dates
(74 percent) is substantialiy higher than that of the juniper
samples (51 percent), and indicates that archaeologists
should collect pinon samples whenever possible. This is
not to say that juniper samples should not be collected;
quite the contrary, both species were exploited and contain
important information about the occupation. Indeed, juniper
samples produced the earliest cutting dates in the project
area, and there 1s some evidence that the earliest Navajos in
the area preferred juniper for construction purposes, or
possibly they sought to preserve pifion nut resources. Pifion
samples dominate the timbers in and associated with
pueblitos, and may have been selected specifically for that
type of masonry construction due to length and straightness
requirements. Thus. as architectural wood. pifion may have
been used later in time and in structures that increase the
chances of good sample preservation. Juniper, on the other
hand. may be more frequently associated with earlier hogans
and sweat lodges because they did not have such stringent
cons{ruction requirements.

Few pifion samples were collected from axe-cut limbs,
or stumps. and some of those yielded late eighteenth- or
early nineteenth-century dates. There are several possible
explanations for the pinon sampling strategy and date
distributions. First, pifion trees can rarely. if ever, survive
the harvesting of the main bale (meristem) of the tree. The
remaining stump is then subject to attack by insects and

other destructive forces, especially if it is in contact with
the ground. Thus, the few pitons that survive in the
archaeological record typically yield noncutting dates;
such a poor survival rate may also partially explain the
later dates derived from pifion samples. Junipers, on the
other hand, particularly one-seed juniper (Juniperus
monosperma), can easily survive harvesting of the main
trunk; a different branch simply assumes apical
dominance and the tree continues to photosynthesize
and produce fruit. Thus. the active parts of the tree keep the
trunk upright and away from destructive biological, chemical,
and physical processes. In addition, the living portion may
provide some protection from wind and water erosion as
well. Finally, both architectural and nonarchitectural juniper
samples may preserve better in the archaeological record
because of the prescnce of distinctive heartwood. The
lignins and other substances in heartwood strengthen the
wood cells and inhibit infestation by microbes and other
destructive agents. Until better methods of estimating
sapwood erosion are devised, however, these samples may
not substantively contribute to site dating, except to provide
baseline dates prior to which tree cutting could not have
occurred.

The scarcity of metal axes early in the historic period
also may play a role in the paucity of early seventeenth-
century cutting dates from Navajo sites. The earliest possible
evidence of metal axe use is A.D. 1540, the year of
Coronado’s entrada and, coincidentally, the date of the
earliest tree-ring dated Navajo site (Hancock 1997; Reed et
al. 1997). It is much more likely, however, that metal axes
began to filter into the Dinétah shortly after Onate’s
colonization of the Rio Grande in A.D. 1598. Thus, both for
behavioral and preservation reasons, is likely that the earliest
cutting dates from metal-axe-cut stumps or limbs will be in
the first decade of the seventeenth century.

There is little or no evidence that the Navajo ever fully
adopted the stone axe. No stone-axe-cut timbers have ever
been recorded on Navajo sites. and only one stone axe has
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& n been recovered from a single-component Navajo site (Brown
' 1993). Brown’s (1993) depiction of an axe from the Morris
7 8ite 1 pueblito is far from conclusive proof it was used at
that site, even if it is actually a stone axe. If the Navajo
disdained the use of the stone axe, their options for wood
procurement included breaking. burning, and deadwood
atilization—methods that are not mutually exclusive.
Breaking tree limbs for use in hogans, sweat lodges, and
other structures may have been facilitated by the informal
nature of such architecture. It is, of course, easier to break
limbs than green ones, and such practices may produce

" only deadwood dates. In addition, it is unreasonable to
8 expect archaeologists to sample all the broken limbs in the
forest. If sampling of broken limbs is attempted, such
specimens should be evaluated carefully and documented

5 ) thoroughly in terms of the size and age of the tree, degree of
1<%, weathering on the break, and overall archaeological context

of a number of samples.

Deadwood harvesting of tree boles is evident in a
number of instances by the presence of root flares, twisted
» grain, and other indicators of natural tree death. Although
sampling such specimens will not indicate the precise year
of wood procurement, it will provide a baseline date before
‘which construction could not have occurred.

In order to investigate pre-metal-axe Navajo wood
. procurement without site excavation, 1 believe that intensive
" collection and analysis of burned stumps in association
Wwith Navajo sites is the most promising avenue of future
¥ research. Burning as a method of tree harvesting has
been ethnographically documented for the Ute (Smith
1974) and tentatively identified on Navajo archaeological
dilgsin the Dinétah (Towner and Johnson 1998; Towner
etal. 1998). Without metal or stone tools, burning at the
base is probably the only method of procuring the
istems of live trees. Placing a pile of hot coals,
ported by sherds or rocks, against the base of the tree
Wweakens the stem enough for it to be felled by hand.
Although the Ute (and Navajo) may have used this
technique to harvest deadwood (Smith 1974), the possibility
of fully igniting a dead tree suggests the technique was
Probably used for green wood procurement as well. The
&“‘ifying characteristics of such tree harvesting methods
#restill not well defined. Attributes that may prove useful in
: ! i future include: evidence of true exterior surfaces,
'Wfdt’:nce of burning above the root flare, and complete
L mng on only one exterior side of the stump. Completely
burneq stumps. stumps burned below the root flare, and
ﬁ‘“ﬁc burned around the circumference are least likely to
eld dates relevant to the occupation of the area. Excavation
burned Navajo structures, of course, is most likely to

;?iel
Prec

Ontact Navajo occupations.

d dates that tlluminate the years and seasons of

Discussion

The tree-ring samples and dates collected as part of
the Morris Site 1 project provide important behavioral and
chronological information pertinent to the early Navajo
occupation of northwest New Mexico. Although traditional
sampling methods were used to investigate architectural
features, it was the development and use of new methods
to collect samples from the arboreal archaeological record
that have provided the most significant data.

Behaviorally, it is clear that the early Navajo occupants
of the area exploited various tree species for use as
construction materials. Juniper, pifion, and possibly
mountain mahogany, were certainly used in structures; other
species may have been used as well, but may not have been
collected because the sampling was oriented toward
dendrochronologically useful species and specimens with
true exterior surfaces. Elsewhere Douglas fir, ponderosa
pine, and cottonwood have been documented
archaeologically (Towner 1997), and a plethora of both
conifers and angiosperms have been documented
ethnographically (Elmore 1944).

The characteristics of the wood samples and dates
suggest that the early Navajos in the Morris Site 1 area
eschewed the use of the stone axe. There are no stone-axe-
cut timbers, and no cutting dates predate the introduction
of the metal axe. Alternatively, the project area may not
have been occupied prior to the introduction of metal tools,
but that is considered unlikely. There is some evidence of
the use of deadwood, particularly in the construction of
sweat lodges.

As the most precise and accurate dating technique
available, dendrochronology has contributed significant
information to the interpretation of the early Navajo
occupation of the Dinétah. The tree-ring dates indicate that
the Navajo use of the Morris Site | area began in the early
seventeenth century, fluctuated until the second half of the
A.D. 1600s, stabilized in the first half of the eighteenth
century, and ceased shortly after the middle of the A.D.
1700s.

The earliest definitive tree-cutting activities in the Morris
Site 1 area occurred during the summer or fall of A.I>. 1629 at
two different sites. A few noncutting dates suggest activity in
the first decade of the seventeenth century. but are not
conclusive evidence of tree harvesting. Although the next
cutting dates in the project area date in the summer or fall of
A.D. 1695, loose clustering of noncutting dates suggests that
the use of the area increased in intensity beginning in the A.ID.
1660s and continued until the end of the century. The small
number of dates, both cutting and noncutting, in the first
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decade of the A.D. 1700s in the Morris Site | arca, and
throughout the Dinétah, indicates an important change in the
behavior of the early Navajo toward wood as a resource. This
paucity of dates indicates that the purported large influx of
Puebloan refugees did not occur. but may also indicate an
early Navajo response to Spanish entradas into the Dinétah
(c.f., Hendricks and Wilson 1996). Only one pueblito was
constructed in Dinétah in the first decade of the A.D. 1700s
(Towner et al. 2001), and Navajos may have been avoiding
inhabiting the valley bottoms where the Spaniards
concentrated their forces. It is likely that sites built during this
time period, predominately forked-stick hogans. were located
inrelatively inaccessible areas away from the main drainages.

In the second decade of the seventeenth century, tree
cutting returned to previous levels throughout the project area.
This increase culminated in the early A.D. 1720s with the
founding of the site at Romine Canyon ruin. The pueblito was
clearly animportant locus of activity in the project area during
this time period. Interestingly, it is during this same time period
that tree-cutting activity almost ceases in the Three Corn area
of San Rafael Canyon. The tree-ring data cannot demonstrate
the movement of people between the two areas, but it is an
idea worth pursuing with other artifact classes. There is a small
gap in the Morris Site 1 project data between A.D. 1731 and
A.D. 1738. In the early A.D. 1730s, the activity level at Three
Corn s relatively high, but ceases after A.D. 1737. Again, the
negative correlation between dates in the Morris Site 1 area
and dates in San Rafael Canyon is interesting and warrants
additional research.

Tree harvesting in the Morris Site 1 project area again
increases throughout the A.D. 1740s and culminates with the
construction of Morris Site ! pueblito in A.D. 1748 or A.D.
1749. During this decade, however, activity in San Rafael
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Canyon, and indeed throughout the Dinétah. increases as welj,
Whether this project- and region-wide increase is a resuli of y
remendous population increase due to immigration. or 4
dramatic increase in residential mobility has vet to he
determined.

The latest date from Morvis Site | project arca is a 17508
inc cutting date from LA 106199, and I believe the urca way
abandoned shortly thereafter. Hantman's (1983) sugeestion
that adding 10 years to the latest date would indicate
abandonment about A.D. 1760. The latest date from the Dindtah
is 1762v inc from a storage cist (Fetterman 1996), and the latest
date from San Rafael Canyon is 1756++vv from a culturally
modified tree (Towner and Johnson 1998). Thus, A.D. 1760
may be the latest possible date of occupation in the Morris
Site 1 project area, but given the continuous naturc of tree
harvesting throughout the A.D. 1740s, I believe the project
area was abandoned by the middle of the A.D. 175Us. if not
earlier.

Conclusions

The Morris Site 1 Early Navajo Land Use study has
demonstrated the utility of intensive dendrochronological
sampling of both architectural and nonarchitectural fcatures.
Although the majority of samples relate to the Navajo
occupation, other samples contribute to understanding the
Hispanic and Anglo activities in the area as well. This
distribution of samples and dates among archaeological
sites created by different ethnic groups is important because
it shows that dendrochronological sampling of both the
architectural and arboreal components of the archacological
record of the recent past can contribute important
information for interpreting past human behavior of any
cultural group that used wood as a resource.
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