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PREFACE

The main purpose of this monograph is to describe as fully as
possible the archaeological excavation of a prehistoric
hunter-gatherer village on the shores of Lower Xlamath Lake in
northwest California., Nightfire Island contains the detritus of some
6,000 years of sporadic human occupation and is one of a very small
group of deeply stratified archaeological sites known from the
Northwest, Conscious that its stratified sequence is likely to remain
a subject of debate for some time, I have given over more than the
usual amount of  space to accurate three-view drawings of several
hundred artifacts, A clear and complete record of what was found and
where it was recovered should, hopefully, result. The monograph is
thus designed <chiefly for a readership with dinterest in the
archaeology of California, the Great Basin, and the Northwest,

Naturally I hope, but cannot guarantee, that it will interest
readers beyond these regions for its relevance to the general debate
over sampling strategies in excavation, for its strenuous, perhaps
strained, efforts at a genuine integration of multi-disciplinary
results, and for the direct use made of the White Mt, bristlecone pine
climatic record in interpreting observed fluctuations in the
palaeoecological data,

When I agreed to take over this project from Leroy Johmnson, Jr.,
my wholly wunorthodox background as a Cambridge-trained Palaeolithic
archaeologist threatened to be a hindrance since I was faced with a
quite unfamiliar ecosystem and (to me) a new set of archaeological
problems, Although both were (more or less)  mastered, my
Cambridge-rooted theoretical orientation refused to recede into the
background, and this monograph undoubtedly reflects this, particularly
in its obsessive concern with catchment and synchronic change. I
hasten to add, however, that the interpretations offered are my own
responsibility and should not be taken as representative of
Palaeolithic archaeologists in general! Likewise, my rather pointed
omission of any statistical exegesis in this work should not be taken
as typical. While I am well aware that some of the data-sets to be
discussed are statistically inadequate samples, I remain impressed by
the fact that the fluctuations suggested by such weak lines of
evidence are repeated by other data-sets with larger samples, To
statistically verify all the correlations put forward here, it will be
necessary to reexcavate most of the remaining site. Although this
would be an excellent prospect, there is little hope that it will
happen in the foreseeable future, Meanwhile, this monograph is
offered as a modest stopgap until that happy event.
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CHAPTER 1
INTRODUCTION*

Among the many problems confronting the student of Great Basin
prehistory, one of the more durable puzzles has been the nature and
timing of human adaptation to lakemarsh econiches--those resource-rich
patches around the fringes of shallow lakes known to have covered the
valleys and intermontane basins of the Postglacial landscape, From
the start it has been assumed that the peoples living in these niches
were anomalous--different from their desert-dwelling neighbors in
their peculiar wisdom, skills and ingenious equipment developed for
the procurement of the marshlands' many riches: fish, waterfowl, eggs,
and plant foods, While the lakes lasted, it was argued, their marshes
were '"the fat of the land" where resident populations could
concentrate in relatively large groups, and could live almost all year
round in the same places--an enviable contrast to their dispersed and
tirelessly mobile desertic neighbors, During the various and
much-debated Postglacial dry spells they took to the desert as their
marshes disappeared (so the argument runs), while some held on,
keeping the traditions alive in places where the lakes were large
enough not to desiccate entirely, and turn to alkaline flats.

Since the first really clear archaeological proof of their
existence (Loud and Harrington 1929), these denizens of past marshes
have managed to retain their autonomy in the collective imagination of
Great Basin prehistorians, They have somehow survived all the
revisions and name-changes that come with an accelerating pace of
archaeological discovery. Thus they were awarded separate status by
Jennings and WNorbeck (1955:3), even promoted to Specialized Lake
Dwellers (Meighan 1959) while their desertic neighbors have drifted
from one uncertain archaeological label to the next, as befits their
wandering habit: Desert culture, Western Archaic, Great Basin Archaic,
and half a dozen or so cultures, complexes, phases, and stages.

The chief reason for the Lake Dwellers' durability as a concept
is because a couple of their sites have now been subjected to some of
the best archaeology practiced anywhere in the U. S. Yet in spite of
this, many gaps in our understanding of this rather special adaptation
still yawn wide, A major drawback has been the absence of any really
convincing ethnographic model wupon which to draw for analogs, ideas
for theoretical modelling, and fire for the prehistorian's
imagination, By the time of European contact, the so-called Pluvial
lakes were gone, and the marsh-dwellers with them, Thus from the very
beginning prehistorians were obliged to cast about for living examples
of this kind of lifeway in areas outside the Great Basin itself. It
did not take very long for their gaze to settle on the Klamath basin
just outside the northwest rim of the Great Basin (Fig 1-1), Here the
Klamath and Modoc tribes had managed to survive the early onslaught of
White contact long enough to have had more than just the rudiments of
their culture recorded by early travellers and, later, by professional
ethnographers, Both tribes were found to be without horticultural
techniques, livestock, ceramics, or metallurgy. Like their great
Basin neighbors, they were hunter-gatherers with a basic stoneworking
technology. More important still, they were seen to be so intimately
entwined with the lakemarsh habitat in (and off) which they lived,
that they seemed to offer just the analog needed by Great Basin
prehistorians. Soon enough they were being specifically invoked as

* by C. Garth Sampson, Joanne M. Mack, and C, Melvin Aikens




the kind of adaptation presumed to have existed around the Pluvial
lakes (e.g., Meighan 1959), Furthermore, because parts of the
prehistoric Klamath/Modoc cultural inventory were suspected to derive
from older adaptations around ancient lakes inside the northwest
rim of the Great Basin (Cressman 1942), the comparison was not thought
to be too far-fetched (Fig. 1-1),

When  Hopkins (1965) produced linguistic support for a
"proto-Sahaptian lake-marsh adaptation™ in the Klamath basin during
the Altithermal (i.,e., mid-Holocene) leading to a Sahaptian lake-marsh
adaptation in the Medithermal (upper Holocene), this was not thought
to be particularly threatening to the earlier comparison. Yet it
poses the first serious challenge to the supposition that the
Klamath/Modoc were living fossils of an earlier Great Basin lifeway,
for it asserts that their adaptation had local roots quite as early if
not earlier than anything in the Great Basin, What Hopkins lacked was
any sound archaeological basis for his assertion. Although Cressman
(1956) had evidence of waterside occupation at the north end of the
basin which stretched back to the mid-Holocene (Aikens and Minor
1978), the necessary organic associations were lacking to demonstrate
the dietary range and, therefore, the actual adaptation of these
people. Nonetheless, the convergence of linguistic evidence (Wenger
1969), 1ideological and trait comparisons (Hofmeister 1969) and
physical anthropology (Bennet 1972) all pointed to a long in situ
development for Klamath/Modoc adaptations, If proven, this will have
grave implications for their future use as analogs in Great Basin
prehistory: there 1is no guarantee that the evolution of the
Modoc/Klamath adaptation paralleled those of the pluvial 1lakes,
Neither is there any guarantee that the timing, rates of change or
progressive stages through which they passed were the same. In short,
they may each have emerged in quite different ways and may have ended
up looking quite different. VYet the comparison persists because no
archaeological evidence of the time-depth of Klamath/Modoc adaptation
has been forthcoming,

Not only is the field evidence wanting, but there has been
remarkably little discussion of the possible learning pathways which
lead to marsh adapted cultures, If the earliest inhabitants of this
region were indeed mainly big-game hunters, how did they first
approach the marshes? Which resources attracted them first? How much
of their hunting skill and equipment was applicable to marshland
exploitation? What was the order of discovery of edible resources?
Which items went unexploited at first for want of adequate equipment?
These and many more questions spring to mind when confronting any
specific marshland niche. Still more interesting questions arise when
the process of marshland adaptation is considered in broader
perspective: Are there general rules for the development of adaptive
stages? Which comes first--fishing, waterfowling, seedgathering? Or
are they all practiced together from the beginning of the adaptation?
None of these questions is easily answered. The modern marshlands
vary enormously and are in constant flux, as Weide (1968) has so
eloquently shown, and 50 were the Pluvial lakes, as the
paleoecological evidence shows. If the learning pathways of a single
marshland adaptation are to be examined in the archaeolgocial record,
they must be sought through a haze of fluctuating numbers, caused by
vacillations in the prehistoric marsh and its resources. Trends and
stages are likely to be masked by other oscillations which must be
correctly interpreted (e.g., Rosaire 1963), Yet the attempt must be
made if we are to make any headway in the study of lakemarsh
adaptation as a long-term process.

The site of Nightfire Island affords an ideal opportunity to
address this broader challenge as well as the more specific question
of the Klamath/Modoc analog in Pluvial lakes prehistory. Because it
is in the heart of Modoc territory, the use of Modoc ethnography as an
interpretative tool is less suspect, The site's abundant faunal
remains and its clearly demarcated stratigraphy offer excellent




opportunities for unravelling the ebb and flow of prehistoric
marshland fluctuations and for gauging their impact on the developing
Modoc adaptation.

What follows is a summary of that adaptation: the resources, how
they were extracted, the seasonal round, and the effect of all this on
the settlement pattern and the variety of Modoc site types. The
catchment around Nightfire Island is then examined, and the role of
the site within a Modoc-like subsistence round is predicted by
choosing from a selection of possible site-types drawn from the Modoc
record., Next, a predictive model of ‘long-term changes in the
composition of the Nightfire Island catchment is derived from regional
paleoecological data. The model is then extended to predict changes
in the role of the site in the face of these changes, Throughout, the
model is designed to fit the original assumption that the lakeshore
adaptation arrived here already fully developed, having been brought
in from the Pluvial 1lakes to the east, The archaeclogical
ramifications of the prediction are then explored., A rival model is
then set up to compete with the first, based on the opposing
assumption that the Modoc took several millennia to perfect their
adaptation on the spot. The archaeological implications of the second
model are explored with one eye on the possible masking effects of
lakeshore fluctuations,

The two competing models will be used as a testing framework
within which to analyze the copious and varied materials recovered
from the site, with the ultimate goal of deciding which model best
fits the facts.

The Modoc Territory and its Resources

The Modoc were surrounded by four other tribes (Fig. 1-2). The
Shasta on their western flank they feared and hated as traditional
enemies (Ray 1963:xii), To the northwest and north were the Klamath to
whom they were more closely related in their 1lakeshore adaptation,
material culture and language than to any other surrounding tribes,
So similar were they that several early ethnographers made little
attempt to distinguish the two. Their relationship was cooperative,
with a modest flow of personnel across the boundary, but it was also
one of wary mutual respect, The Yahuskin band of the northern Paiute
shared their northeast boundary, and the Kidu band were on their east
flank, across Goose Lake, The Modoc thought the Paiute to be inferior
and tried to have as little to do with them as possible., Not so the
Achomawi to the south with whom they were constantly at war, Their
relationship was no doubt more complex and varied than this because
the two tribes shared a great many culture traits, The bqpndary of
the Modoc tribal territory was disputed at several points , If we
provisionally accept thei& maximum c%gims (Ray 1963:206), then they
must have occupied 9,412km“ (3,634 sq.®'') of which about nine-tenths
were undoubtedly under their control in the mid-1800's,

The territory centered on the lakes and marshes of Lower Klamath
Lake, Tule Lake, and Clear Lake (Fig, 1-3). The remainder comprised
the drainages of these three, of which the Lost River is the main
channel, rising in Clear Lake and terminating in Tule Lake. Thus the
territory was itself a closed drainage system with the intermittent
exception of Lower Klamath Lake which drains into the Klamath River,
The rim of this basin is 1ined with volcanic ridges and occasional
peaks, dominated by Mt. Shasta in the southwest (Fig, 1-3). The basin
floor stands at about 1225m (4000ft) asl and is dotted with minor
volcanic plugs, ridges and fault scarps, A massive lava flow
dominates the landscape south of Tule Lake, and the country to the
east of this is dominated by hills, plains and alkaline flats. To the
west the plains are interspersed with conical buttes, becoming
increasingly mountainous as the ground rises to the Cascade Divide.
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Most of this western upland was forested, as was the northern
rim--dominated by Ponderosa pine. The lava flow was almost barren and
the plain to the east was mainly covered with bunch grass and some
Juniper. Farther east the plains were covered with sage and juniper
with bunch grass more common in the hills, and juniper increasing
along the southern rim. The bottom lands along streams supported
dense meadow where shallow flooding induced marshy conditions,
Marshland also occurred in patches along the lake margins,

In food resources for hunter-gatherer inhabitants, the basin was
both extravagant and varied. Among the catalog of food plants
collected by the Modoc (Ray 1963:218) are 15 types of edible roots, 26
edible seeds, 17 fruits and berries, 5 edible barks and lichens, and
an edible leaf plant. Only a few dominated the Modoc diet, and may
reasonably be called staples: The roots of ipos (epos) Perideridia
spp., the roots of camas Camassia quamash, white camas Zygadenus
venenosis and the seeds of the water 1ily wocus (wocas) Nuphar
polysepalum, Game animals also abounded. The larger artiodactyls
included pronghorn, elk, mule deer, blacktailed and whitetailed deer,
and mountain sheep., There were also several fur-bearing carnivores,
plus many small carnivores and rodents which were occasionally taken,
The lakes and streams supported species of sucker; also perch, chub,
dace, trout, eels, turtles, and mussels. The salmon runs did not
reach into Modoc territgry, but were traded from the neighboring
Kiamath in modest amounts®,

To this already impressive list must be added the fact that the
core lakes of this territory are an important waystation on the
Pacific waterfowl flyway, Fach year millions (Fig., 1-4) of waterfowl
pass through on their northbound and return journeys, between the
Arctic and California/Mexico. The marshlands swarmed with year-round
residents as well: ducks, geese, various diving birds, pelicans, gulls
and loons, The sagebrush country also yielded prairie chickens,
curlews and sage hens,

Several of these resources will be examined in more detail in the
chapters which follow, but this summary 1ist will suffice here to
drive home the point that the Klamath/Modoc habitat was an
exceptionally abundant and varied one.

The Modoc Subsistence Round

The annual cycle of subsistence, treks, dispersals, and
regroupings of Modoc within their territory never seized the interest
of any of their early ethnographers, However, Ray (1963:180-3) has
presented a generalized account of the Modoc round which has
considerable value for this study.

Evidently the Modoc moved about on their landscape in a way which
now enjoys various labels: central-based wandering (Beardsley et al,
1956) and sedentary seasonal settlement with permanent bases (Chang
1962) are but two of the more commonly used ones>. Mobility patterns
of this type are quite typical of hunter-gatherer adaptations to areas
with abundant resources but also with cruel winter temperatures. The
Modoc territory certainly fits that description (Fig., 1-5),

During the sub-zero winter months all Modoc congregated in
quasi-permanent villages. These were all but abandoned in the early
Spring when either the village moved as a group to a fishing camp
along a streambank for the sucker runs or it split and moved to two
nearby camps for the same purpose., The Spring fishing lasted 3-4
weeks after which the runs diminished and the village group(s) moved
to late-Spring camps situated at places where the women could dig up
epos roots and the men could catch the trout which were now beginning
to run, If the location of these camps was suitable, waterfowl eggs
were also collected. Whenever the epos around a camp were worked out
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before the season was over, the camp would be moved--repeatedly if
necessary, In midsummer (late June-early July) camps were shifted
again to those areas where camas roots were ripening., These were
relatively scarce in Modoc territory, but highly valued, so that the
group(s) became widely dispersed and mobile in their quest, Camps
could be occupied for as little as a week--just long enough for the
camas to be dried and cleaned at the digging site in preparation for
winter storage. Trout fishing and waterfowling were conducted by the
men where possible. July-August saw another shift to white camas
digging, and the men sought mountain sheep in the 1lava beds, or
pronghorn in the eastern plains., Early September started with the
second sucker runs, as well as wocus seed gathering, and the
harvesting of several lowland berry crops, In late September the
groups reconvened at remote camps at high elevations so that the men
could hunt deer and elk and the women could gather huckleberries and
other fruit, Work slackened and various ceremonial and gambling
activities took place, near at least four such camps (Fig, 1-6).
During October, groups returned to their winter villages where hunting
preoccupied the men until the first snows {(December)., This was
supplemented by some fishing in both the 1lakes and streams,
Throughout winter there was some desultory hunting on an individual
basis to supplement the supply of stored foods.

This is of course a generalized overview of the system which
omits local variations determined by the relative abundance of
seasonally available foods, The round of the Aku'astkni, who
exploited the southwest of the territory in which Nightfire lsland is
located (Fig. 1-7), included a regrouping spell at Stu'ikish on the
marshy northeast shore of Lower Klamath Lake to collect wocus 1ily
seed (Ray 1963:208). This would have been between August and late
September, after the white camas had been dried and stored. The
regrouping was probably not duplicated elsewhere in Modoc territory
where wocus wvere relatively scarce and played a lesser part in the
diet,

The Modoc Settlement Pattern

Without doubt the marshland edges of the lakes were at the focal
core of these superabundant resources, and it is hardly surprising
that the Modoc inhabitants tended to concentrate here in
quasi-permanent villages, These were seldom located in the marshes
unless some dry promontory was available near potable water,
Remarkably, the latter was not always easy to come by because so many
springs in this ubiquitously volcanic basin yield water saturated with
salts of many kinds. Another consideration was that most streams
freeze over in winter, so that fresh, warm-water springs and their
streams were a major attraction. We might expect, then, that the
larger settlements would be concentrated along the edges of marshland,
and on the meadowland banks of certain streams, preferably within
reach of marshland,

The only comprehensive map of Modoc villages has been compiled by
Ray (1963: Appendix I) from various sources, including some published
ones (Gatschet 1890, Farrand 1959, Kroeber 1925), Fig., 1-6 gives the
locations of Modoc villages known to have been inhabited in the
mid-1800's. Excluded are the more numerous temporary hunting and
collecting camps which dotted the countryside between the core area
and the territorial boundary, Apparently several villages existed in
Langell Valley which were never plotted, and several more are known as
archaeological sites (C, B, Howe pers, comm.),

Four "divisions" (Ray's term) were recognized by the Modoc to
designate people who came from villages in different parts of the
territory. Each division was named for a principle village within the
core area of the division (Fig. 1-7)., These names were convenient,
informal labels and did not represent discrete hunter-gatherer bands,
Individuals could and did move their places of residence to villages
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in other divisions and would, with time, become labelled as belonging
to them, Although the most influential village head in a division
usually had more say over affairs in his own division than elsewhere,
the division should not be construed as a polticial unit., It is gquite
likely that they represented what we should now call "exploitation
spheres'--areas which most of the residents used most of the time,

The term yvillage has been used in two senses: the permanent
village comprising a small group of semi-subterranean dwellings known
variously as pit houses or earth lodges; and the summer village,
sometimes composed wholly of above-ground temporary structures (Fig.
1-6). Permanent villages were almost all occupied in winter, but it is
far from clear which ones were occupied year round., By permanent, Ray
seems to mean permanently maintained rather than permanently
occupied, The same applies to the summer villages, There were
obviously no clear rules about the scheduling of occupation of a
permanent village. Some were truly abandoned in the early Spring when
the winter lodges were unroofed and allowed to air and dry. However,
the old and infirm were simply rehoused and never left the site.
Winter villages located near summer resources were liable to fill up
again in late Spring sometimes beyond their winter capacity. Others,
less favorably located, might stay empty until October, except for
periodic short visits to stash dried camas, meat and Ffish for the
winter, Likewise, certain summer villages could retain a residual
winter population if their locations were appropriate,

Apart from "permanent" and '"summer" villages, Ray mapped two
other site types. Factors controlling the location of cremation
grounds will be examined in detail elsewhere (Chapter 19) because they
were not influenced much by subsistence concerns. Ceremonial centers
were mostly in the uplands because these activities were scheduled to
coincide with the hunting and berry-gathering excursions in
September-October. Unfortunately, no description of such a site has
survived, and its archaeological trace is therefore uncertain.

The same applies to the many unmapped short-term camps set up for
a few weeks at a time as bases for epos or camas digging, hunting,
waterfowling, wocus gathering, berry gathering and combinations of
these. As the literature is bereft of eye-witness accounts of any of
these specialized working camps, it will be impossible to reconstruct
detailed archaeological analogs for thenm, Nevertheless, some rough
attempt must be made if the role(s) of Nightfire Island in a
Modoc-like subsistence round is to be understood,. It would be a
pointless exercise, however, to try to predict the archaeological
composition of all the various site-types. Several can be eliminated
without further ado because common sense dictates that they do not
qualify as analogs for Nightfire Island as they occur in the wrong
setting.

Nightfire Island: Location and Catchment

The position of Nightfire Island in relation to documented
villages of the Aku'astkni near the south shore of Lower Klamath Lake
is shown in Fig. 1-7, Assuming that the documented list of villages is
complete, this4implies that Nightfire Island was an abandoned site by
the mid-1800's ",

It was located in the tule marshes on the southwest shore of the
lake, At the beginning of the 1900's (prior to drainage and
conversion of the lake bed to pasture) it was centered in a marshy
embayment surrounded by volcanic ridges, The bay mouth faced north
towards a vast stretch of tule marsh. The nearest shore would have
been 1/2km to the east on Sheepy Creek Island and about 1/2km to the
south where a very low rise of dry land jutted out into the middle of
the embayment., Sheepy Creek at that time entered the marsh about lkm
south of the site and disappeared into the tule stands. The course of
its channel could not be mapped until the lake was drained.
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The Nightfire Island catchment is given in Fig. 1-8a, All the
usual limitations of this approach (e.g., Dennel 1980) are compounded
by our ignorance of travel-times through tule marsh by canoe and
raft, Although the Skm (1lhr) and 10km (2hrs) radii are not precise
reflections of travel time, they nevertheless reveal some of the
reasons why this spot was chosen for settlement.

The site's position within the 5km radius placed it within an
hour's; reach of all the Birds' Nest Islands--the largest and most
stable” resource in the catchment (waterfowl, eggs). It was also just
within reach of Otey and Skull Islands to the north-- a convenient
staging ground for working the edge of Miller Lake, On land, an hour's
walk brought the inhabitants to the foot of the Mahogany Mountain
complex on the west side of the Hot Creek drainage, or to the southern
tip of the outlying ridge of which their own Sheepy Creek Island was a
part, Significantly, this gave them a ridge-and-flats complex (with a
sage/juniper cover) completely free of high relief features. This
would have provided some hunting and possibly root gathering on the
Hot Creek meadowlands. The shoreline edge of the tules would have
provided good trapping for mink, otter, raccoon, beaver and bobcat.
The tule marsh itself comprised 56% of the S5km catchment in 1905, The
tule (hardstem bullrush) (Scirpus acutus) would have shared the
shoreline =zone with <cattails (Typha) sp. between the mudflat
shoreline and about lm water depth, beyond which tule would have
dominated (Green, McNamara and Uhler 1964:563). These gave protection
from wave action to submerged plants which were important food sources
for waterfowl and humans. Conspicuous among these were sago pondweed
(Potamogeton pectinatus) and widgeon grass (Rappia maritima). Like
the cattails, these would have been concentrated between the shallows
and the 1Im water depth contour (H, Duebbert, gquoted in Weide
1968:89-90). The tule/cattail stands also gave wind protection to
edible floating leaf plants--particularly wocus lilies, arrowhead
(Saggitaria sp.), and several others important as feed to waterfowl
(Mason 1957). Because the white base of the tule stem is itself fit
for human consumption, the marsh affords another exceptional
subsistence base, As a support base for waterfowl the marsh would
have been of more limited value--especially where dense, solid stands
of tule had formed to the exclusion of all else, However, this is
offset by the exceptional amount of marsh edge preferred by most
waterfowl for nesting (Fig, 1-8¢c) and feeding--4km of edge on Miller
Lake, and 20km on the channel margin, not counting the nest islands
(Fig. 1-8a),

All of these advantages would have been within reach of the
inhabitants had they settled on dry land at the tip of Sheepy Creek
Island. Evidently the disadvantages of camping in the marsh were
outweighed by the advantages of locating directly on the edge of the
stream. Sheepy Creek water is alkaline, but nevertheless drinkable,
Its major advantage is that it is warm at the spring mouth and does
not freeze over in winter. Had the village been located at the tip of
the dry land promontory instead, then all drinking water would
perforce be carried 400m, Furthermore, runs of sucker and trout could
not be easily monitored. Finally, there was less protection on the
exposed bluff from winter winds than there was in the tules, next to
the steaming water of the creek.,

The 10km (2hr) catchment sheds yet more light on the strategic
wisdom of locating the site here. Although the area of marshland
added in the larger catchment is only about 3%, the highly productive
marsh edge is increased by 38,5km. Furthermore, the site comes within
reach of Zuckerman Island to the north, the entrance to Klamath
Straits, the Stu’ikish wocus stands, and the far shore of the lake at
the foot of the Klamath Hills., To the southeast it comes within reach
of four permanent villages, and to the west it is within reach of a
summer village centered on a dense epos patch together with stands of
plums and chokecherries (Ray 1963:208), If we accept that there was
originally a site on Zuckerman Island, now destroyed (C, B. Howe
pers. comm.), Nightfire Island was remarkably central to at least six
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Fig. 1-8a  Topography of the 5 km and 10 km radius catchments of Nightfire Island.
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known villages, all about 2hrs distant, It was a very similar
distance to a ritual rock pile (Ray 1963:xiii) on the shoreline ridge
to the west of Zuckerman Island,

The 2hr catchment contains 47% of dry land, a higher proportion
than in the 1lhr catchment, and it contains a wider diversity of
landforms., The Butte Valley Flats and the QOklahoma Flat would have
supported rabbits and occasional pronghorn and mule deer. In
prehistoric times the odd stray bison would have been found on these
settings, The gap north of Yuwa'lna may have been a useful narrows
for the ambush of herd animals, The complex of northwest—trending
outlier ridges extending from Mahogany Mountain would have supported
Mountain Sheep, elk and grizzly in their well forested portions, and
they also provided pine nuts as well as several berries.

It is now abundantly clear that Nightfire Island was centrally
located to exploit, without much work or trouble, the greatest
possible range of foods within two hours' reach of the site. The only
really unpredictable resources were the larger artiodactyls which tend
to winter along the shores of the lake, but prefer to summer in the
uplands (see Chapter 7)., With this in mind, we may return now to the
search for suitable analogs among the various Modoc site types,

Modoc Analogs for Nightfire Island

Only four analogs need be considered: the permanent village, the
spring/fall fishing village, the wocus-gathering camp, and the
‘waterfowling station., Other land-based hunting and/or gathering camps
would not have been located here.

The first to merit comparison is the permanent village. Although
the site's lakeshore location would strongly favor this analog, its
marshy setting would argue against it, Most Modoc villages were
sensibly located on dry land where there was no chance of the living
area becoming drowned by fluctuating lake levels or, more simply, by
settling dinto the morass underfoot. If Nightfire Island was a
permanent village, it would have functioned only if: (a) the lake
level was low enough for it to be on dry land, as it is today, in
which case the tule marshes would have been a mere fraction of their
1905 extent, and the site would have been that much less attractive;
or (b) the villagers were willing to undertake periodic bouts of
platform-building to keep the settlement from turning into a
quagmire, The archaeological trace of (a) would be ephermeral and
easily missed in excavations--perhaps a buried soil horizon marking
undisturbed meadowland on the edge of the site, The trace of (b)
would be hard to miss--structureless fill composed of sediment and
basalt blocks brought from the north slope of Sheepy Creek Island
about 1/2km away, Other gross traces would be shallow pit house
fills, with central stone-lined hearths, post holes, but no storage
cache pits (the Modoc cached their winter supplies outside the
village), Foodwaste trash would include the total array of available
fauna, but the numerical ranking of species in the trash cannot be
predicted from documentary sources. We can predict that the ranking
would vary from village to village according to the composition of the
catchment area, The chances of plantfood survival cannot be
predicted, but there will be numerous pestles, manos and metates of
basalt and sometimes bowls and platters of scoriaceous lava (Barrett
1910). Again, the relative abundance of these will be determined by
the catchment composition, and by the distances that heavy pieces
would have to be carried between the village and surrounding
gathering/processing camps. The trash will also contain abundant
byproducts of dart and arrowpoint manufacture. Most of the flaked
stone will be obsidian from the nearest sources--Glass Mountain,
Medicine Lake Highlands and Grasshopper Flats. Obsidian flakes will
show plenty of edge damage resulting from work on fibrous plants for
twine, matting, netting and basketry (Barrett 1910), Antler wedges and
stone mauls should be present indicators of log-splitting activities
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during house building and annual reroofing (Ray 1963:151) and dug-out
canoe adzing (Kroeber 1925:332), Rare fragments of personal ornaments
(Ray 1963:178-9) and stone smoking pipes should also occur. Charcoal
should be abundant and widespread in the trash.

There may be several problems in distinguishing the
archaeological trace of a permanent village from that of a spring/fall
fishing village. Although we may infer that all the houses in the
latter were of the movable dome-shaped type (without an excavated
floor) the literature is not explicit, Of the six fishing villages
listed by Ray (Fig. 1-6) two were also permanent villages, and would
certainly have contained pit houses, Nevertheless, the absence of pit
houses will be a frequent feature of the fishing village, Although we
can reasonably expect large quantities of fish bone in the trash, we
cannot predict the numerical biases of species--chub will probably
dominate the count and trout (being more cartilagenous bone) may not
survive too well., Of the abundant fishing equipment--canoces, rafts,
paddles, punt-poles, triangular nets, hoop nets, seine/gill set-nets,
spears, hooks and gorgets--the only itemg likely to be found are
grooved and elliptical stone net sinkers (Barrett 1910:250), and
perhaps the detachable bone points of the two-pronged spear (Ray
1963:94), Erratically placed post holes may survive from the tree-like
drying racks planted in the camp. However, there is no way to
distinguish those used by women who dug and dried desert parsley roots
at the end of the sucker runs, before moving camps.

Although this schedule was more common around Tule Lake, it
nevertheless indicates that several other activities could have
occurred at the fishing village. At best, then, we can expect a
'pure' fishing village to have no pit houses, and abundant
fishbone--probably in midden-like lenses in the deposit. Spring or
fall migratory birds may occur among the few bird bones present,

Predictions of the archaeological trace for a wocus-gathering
camp is a matter of pure speculation as the literature offers no
usable clues, It may be that there would again be no pit houses and
an unusually high frequency of grinding equipment, at a truly
specialized camp. Again, many other subsistence activities would have
left their mark there also--hunting, fishing, and waterfowling, as
well as on-site equipment maintenance, It might prove difficult to
distinguish the trash of this site type from the others unless very
large samples of each could be analyzed, Obviously, the recovery of
copious wocus seeds from the excavated fill would add considerable
support to this identification if preservation was possible in the
site,

Again the waterfowling station must be conjectured for want of
any useful traces in the literature. These might be small sites in
marshy settings, with no pit houses, and the trash would contain more
waterfowl bones than fish or mammal remains, There will be no
surviving trace of any waterfowling paraphernalia (bows, wood-tipped
arrows, ring-necked skip arrqws, set-nets, canoe nets, fish spears)
other than a few net sinkers  (Barrett 1910:243, 247), According to
the generalized Modoc round, most of the birds would have been taken
in June-July so that the ranked abundance in the trash might be: coots
first, then redheads, mallards, Branta spp. geese, teals, ruddy duck,
with traces of a few others. Swans and Anser spp. geese should be
absent (see Chapter 8). Although this might be a fair definition of a
'pure’ waterfowling station, local circumstances could change the
size, season, and mix of activities from one site to the next.
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Thus it emerges that the four most likely candidates among the
Modoc site-types for analogs of Nightfire Island will not
automatically yield archaeological traces which are as clear cut as
their ethnographic descriptions imply. Marker-artifacts typical of
one site type were no doubt jettisoned at other places as well,
Interpretations will perforce be based on numerical proportions of
artifacts and fauna, rather than on sheer presence/absence. In the
end, decisions about site function must be derived from the total
contents and setting of the particular stratum (i.e., period) under
consideration,

It is commonplace that ethnographic analogs deteriorate in value
as one pushes back into older prehistoric periods. Comparisons
between the hoped-for analog and the much older archaeological
assemblage become weakened by two areas of doubt: (a) that the past
environment, subsistence round, and site catchment differed from the
ethnohistoric cases being compared; and (b) that too many changes in
material culture, for whatever reasons, have intervened between the
prehistoric assemblage and the ethnographic one. Both areas must be
properly understood before the comparison can be made to stick. Each
area must be explored in its turn,

Changes in the Prehistoric Catchment: A Predictive Model

Nightfire Island was first occupied at about 5,000BC and remained
in sporadic use up to a few centuries before European contact, It is
absurd to expect that the configuration of its catchment had always
resembled that of 1905AD (Fig. 1-8) throughout the middle and upper
Holocene. ©Even in historic times its composition has altered
frequently as lake levels rose and fell in respomse to short—term
fluctuations in rainfall (controlling runoff into the lake),
temperature (controlling evapotranspiration) and marsh growth
(controlling the rate of flow through the outlet channel), It follows
that long-term climatic fluctuations would have influenced lake levels
(and catchment configuration) by the same processes. Any
reconstruction of past catchment configurations must begin, therefore,
with the reconstruction of long-term climatic change at the regional
level,

Currently the most widely respected record of temperature changes
in this region is the bristlecone pine study from White Mountains
about 500km to the southeast (La Marche 1973, 1974), A temperature
curve for the period 3,400 BC-1900AD was derived from ring widths
taken from the upper (temperature-sensitive) treeline (Fig., 1-9), Four
cooler episodes can be identified: 3,100-2,850BC, 1,250-3008BC,
200-950AD, and 1350-1850AD, These, and the intervening warmer spikes
in the curve, fit at several points with surface sea-water temperature
fluctuations for the same period in the Santa Barbara Basin (Pisias
1979), suggesting that the curve is relevant far beyond the confines
of the White Mountains, The second cooler episode can be linked to
minor glacial advances throughout the North American cordillera
(Porter and Denton 1967) and the third and fourth can be correlated
with minor readvances in the Sierra Nevada (Birman 1964, Curry 1971)
and elsewhere, Fish scale studies from Clear Lake, about 460km SSW of
Nightfire Island, provide a less sensitive readout of a warming trend
from 4,050BC reaching a peak in the warm interval between the first
and second cooling episodes (Casteel gt al, 1977), It is not
unreasonable to expect that the Nightfire Island catchment would have
passed through the same sort of fluctuations. However, the effect of
these on rainfall and runoff rates (hence lake level) in the Lower
Klamath Basin cannot be evaluated without recourse to other data
sets, .

Bristlecone ring widths from the lower (moisture-~sensitive)
treeline on White Mountain have been used to plot fluctuwations in
effective moisture for the period 4,050BC-1950AD (La Marche et al,
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1974), When combined with the temperature curve (Fig. 1-10) a series
of climatic regimes emerges in which the first cooling period
coincides with a rise in effective moisture. However, the second
cooling must be subdivided into an earlier cool-dry episode, followed
by a cool-wet interval (with a marked drop in the upper treeline).
Also, the third cooling must be subdivided into an earlier cool-wet
and a later cold-dry interval, The longer "warm-dry" spell between
the first and second cooling also emerges as a fluctuating and
variable period, Did the same sequence of dry or wet episodes occur
in the Klamath basin? Modern rainfall regimes vary notoriously from
one sub-basin to the next and it may be rash, therefore, to assume
that the sequence is wholly relevant. In the absence of a
radi9carbon—dated raised shoreline sequence from around Lower Klamath
Lake’, we are obliged to seek regional verification for each episode
and to surmise that the more widely registered events would have
prevailed in the Klamath basin also, Mehringer (1977:38) points out
that prior to the bristlecome record (i.e., 3,550BC) there is
widespread evidence in the Great Basin of a millennium-long
(5,400-4,400BC) increase in effective moisture. This was certainly of
long enough duration and of wide enough distribution to have occurred
in the Klamath area also. The first minor cool-wet event in the
bristlecone sequence is not registered elsewhere in the Great Basin
and may have been a localized event, or restricted to the
Sierra-Cascade ranges. The long set of drier fluctuations between the
first and second cool-wet events is confirmed from pollen records in
the Sierra Nevada (Adam 1967, Sercelj and Adam 1975) and appears to be
coterminous with the much-debated Altithermal of the Great Basin.
There is some reason, therefore, to assume that this was also
registered in the Klamath area. Next in sequence, the second cool-wet
episode is very widely registered. It is represented by pollen
evidence for wet-meadow development in the Sierra Nevada range (Wood
1975), by probable flooding of the Great Salt Desert, by lake
formations in Searles Valley and Death Valley, by deepening of
existing Pluvial Lakes and by several other 1lines of evidence
(Mehringer 1977), The following warm-dry episode 1is less widely
represented, but the third cool-wet phase and the ensuing cold-dry
spike are widely registered in the Great Basin, while the fourth and
last cool-wet event is poorly represented, A case may be made,
however, for a coterminous rise in lake level in Carson Sink (Morrison
1965).

We may tentatively conclude, therefore, that the White Mountain
bristlecone record is relevant at the regional level and that the
lower Klamath basin would have shared to some degree in the same
sequence of climatic oscillations, What follows is an attempt to
reconstruct the catchment under various climatic regimes suggested by
the bristlecone record.

During cool-wet episodes, runoff into the lake would increase and
evapotranspiration rates would drop. If the basin remained an open
system, the lake level would rise very little unless the outlet became
blocked. This might happen only if the episode was preceded by a
build-up of marsh detritus at the outlet which reduced the flow so
that the lake became a natural dam. It is doubtful whether such a
mechanism could effectively raise the lake level more than a couple of
meters, but even this would have a devastating effect on the lakeshore
configuration and consequently on the Nightfire Island catchment., A
long-term rise of only 2m above the 1905 level would alter it in the
manner shown in Fig, 1-1la, This would be enough to drown and destroy
most of the tule marsh and all of the cattail {Green et al 1964; Mason
1967) plus all the submerged plantfoods, The carrying capacity of the
catchment would be much reduced, particularly in plantfoods and
waterfowl, but fish resources would remain relatively stable as the
annual runs would continue, A rise of only 1Im would be 1less
devastating to the catchment (Fig. 1-~11b) because the amount of marsh
edge would not be reduced, even though the marsh would shrink to about
half its 1905AD area. The only real loss in carrying capacity might
be in plantfood yields.




20

During warm-dry episodes, runoff would decrease and evaporation
rates would rise so that long-term lowering of the lake level could be
expected, A drop of only 2m would change the catchment to something
approaching that shown in Fig, 1-1lc, The tule marsh would be reduced
to sage-covered flats with meadowland near the streams (e.g., Fig.
1-8b)., The marsh fringe would be reduced to about 25% of its 1905AD
area, with a parallel reduction in its overall yield, but an increase
in grazing and potential epos fields, Declines in the subsistence
base would occur in waterfowl, eggs, and submerged plantfoods., This
would not be balanced by the gains in mammalian carrying capacity or
terrestrial plantfoods. The fish yields would not necessarily
decrease, if the seasonal sucker and trout runs up the streams could
be maintained,.

Warm-dry events with further lowering of the lake level would
cause drastic changes (Fig., 1-11d). Marshland resources would be wiped
out, streams would perforce have sporadic flow, and the lakebed would
be reduced to sage covered flats with clump grasses, The catchment
would be converted to a mere fraction of its former food yields, now
based almost wholly on hunting, trapping and some root gathering,

Of course the exact hydrological budget of the lake is unknown
for any given climatic episode in the past so that the precise 1lake
level cannot be calculated. However, the relative level can be
estimated (Fig., 1-12b). Five long-term high stands are predicted:
before the first cool-wet event, during that event, towards the end of
the second cool-wet event, at the beginning of the third, and during
the fourth., The lake level between these events fluctuated between
something like the 1905AD level and somewhat lower levels. The model
predicts exceptionally low levels before 3,500BC before the first
wet-cool event, again at 1,500-700BC before the second, another at
around OAD, and one more at 700-1300AD before the fourth cool-wet
episode.

The impact of these lake level changes on the gross composition
of the 10km catchment of Nightfire Island can now be estimated on a
relative basis (Fig. 1-12¢)., The model predicts gains in open water,
and losses in marshland during the five lake level rises. Gains in
marshland are at the expense of open water in most of the warm-dry
intervals, In the exceptionally warm-dry spells, gains in dry land
are predicted at the cost of marsh and open water.,

Implications of the Model: Sedimentary Processes

If this model holds water, then the sediments in Nightfire Island
should reflect at least some of the major predicted changes. The five
cool-wet events could register in the sediments in two ways, The
occupants could either abandon the site as the lake level rose and
drowned the site, or they could build up the 1living surface of the
surrounding marsh. Abandonment could be detected by significant gaps
in dating, and possibly by sedimentary breaks. The best possible
field evidence for drowning and abandonment would be a sterile lakebed
clay sandwiched between occupational fills--coupled with a dating
gap. If, however, the occupants raised the living surface, this
response should be visible as a massive structureless fill of earth
and basalt chunks fetched from the northern tip of Sheepy Creek
Island. '

Periodic building and refurbishing events might be separated by
occupational fills with hearths, organic staining and living
features. Completely sterile earth-and-rubble fills would only occur
if great depths were deposited rapidly. Shallower layers of fill
would inevitably have occupational litter pressed into them underfoot
as they became gradually waterlogged., Brief episodes of neglect might
be registered as invasive lenses of organic muck around the fringe of
the site, interleafed with fills from refurbishing events,
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The warm-dry intervals with lowered lake levels would register in
the sediments as dense occupational trash layers with relatively
little fill--there being no need to refurbish the 1living platform.
The rate of sedimentation on the site should decline markedly, and
radiocarbon dates obtained from such layers may vary by several
centuries, and stratigraphically inverted dates can be expected, due
to mixing by compression,

It is doubtful whether periods of exceptionally low lake levels
could be distinguished from the aforegoing unless the site was
abandoned, in which case meadowland soils would develop over the
site, It is doubtful whether a soil horizon would survive subsequent
reoccupational damage unless it was covered rapidly, however, A more
likely consequence of lake desiccation would be downcutting of the
Sheepy Creek channel with erosion and/or winnowing of deposits on the
east side of the site to a dense lag deposit of rocks, sand and stone
artifacts, One other possible consequence of these episodes might be
the formation of caliche just below the site surface.

The various depositional pathways implied by the model are shown
in Fig., 1-13ab, It is obvious that the correct sequence of deposits in
Nightfire Island cannot be predicted because the occupants' decision
taken at the start of a lake-level rise (abandon or build) is
unknown,

Implications of the Model: the Role of the Site

The decision to abandon or build in the face of a rising lake
level would have been determined by the importance of the site to its
users, It is likely that a small seasonal camp would have been more
readily abandoned than a permanent village. Also, the more effort
previously invested in platform building, the less 1likely that its
users would be willing to abandon it. It may be argued, therefore,
that abandonment would become less and less likely as the site grew in
size and height above the surrounding marshland. Not only was it a
sizeable investment, but it was also more likely to survive a
lake-level rise. Signs of abandonment and drowning (lakebed clays)
are more likely to occur in the lower half, whereas indications of
platform raising (earth and rubble fill) are more probable in the
upper portions during cool-wet events, This carries with it the
implication that the site would have functioned as a small seasonal
camp (waterfowling or wocus-gathering) in its earliest stages simply
because it was neither large nor dry enough to serve as a fishing camp
or permanent village.

Unfortunately, the bristlecone record does not reach back to the
first thousand years of the site's use, and the behavior of the lake
for this period cannot be predicted. Moratto et al (1978) have opted
for a "cool-wet" event covering 7,000-6,000BP, based mainly on the
pollen record from the Sierra Nevada, If this is provisionally
admitted to the model, then we should expect that lake levels were
high, the site was frequently drowned and abandoned, and any efforts
to stabilize the surface would not have been very successful,

It would be a mistake to assume that the role of the site passed
through a simple linear evolution (seasonal camp to fishing village to
permanent village). Such a scenario fails to take into account those
periods of exceptionally low lake level vwhen the catchment was so
altered that the site could not function as a permanent village,
During such episodes it would either have reverted to a fishing
village or (if desiccation was extreme) abandoned altogether., Caliche
formation would be more likely in the later intervals because they
stand a better chance of survival, Incipient calcification during
earlier warm-dry abandonments would be dissolved by subsequent
waterlogging.
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In summary, the model predicts a changing role for the site
through time: first, a seasonal camp frequently drowned and abandoned
for long periods, then a seasonal camp with some attempt at platform
stabilizing. Once this reaches successful dimensions, it is used more
frequently, is added to and may emerge as a fishing village, abandoned
only when the lake recedes too far. Further building brings it to the
size appropriate for a permanent village, which reverts to a fishing
village when the lake recedes too far. If this scenario is built into
the model, then the more likely decision pathway can be predicted in a
general way (Fig., 1-14),

Implications of the Model: Faunal Remains

The predicted changes in the composition of the 10km catchment
given in Fig, 1-12¢ imply parallel changes in faunal carrying
capacity, If the model holds (and the plethora of assumptions on
which it is based are valid) then the site should yield faunal remains
in ratios which should be a gross reflection of the carrying
capacity. Thus, the strata equated with cool-wet, high-stand events
should yield relatively more waterfowl and fish than mammals, and the
waterfowl should include more deep-water divers than shallow-water
dabblers. Warm-dry intervals with lake levels comparable to the 1905
AD configuration should have similar ratios, but there should be more
dabblers than divers, Extreme warm-dry events with a very low lake
should show an increase in mammals over fish and birds, and
marsh-dwelling mammals should decline. Fig, 1-15a attempts to show
the predicted fluctuations in these gross categories while also making
allowances for the changes in site function predicted in the previous
section, The diagram is designed with few abandonment episodes as
these cannot be predicted exactly.

Implications of the Model: Material Culture

The Modoc analogs reviewed in an earlier section suggest that the
material culture surviving at the four most likely site types to occur
at Nightfire Island will vary in composition, Permanent villages will
yield the widest variety of artifacts, whereas small camps will have
the narrowvest range. Plantfood processing camps  will have
exceptionally high yields of pounding and grinding equipment, while
fishing or waterfowling stations will yield more stone net sinkers.
Changes in site type through time can be predicted only as broad
probabilities (Fig. 1-14), and changes in artifactual content can only
be predicted in the same general terms (Fig. 1-15b). The earliest
levels, predicted as seasonal camps, will yield a narrow range of
equipment but should include net sinkers. Equipment should become
more varied by the middle levels, with net sinkers still present, The
ratio of pounding/grinding equipment will fluctuate throughout the
period, declining during exceptionally 1low lake stands. Hunting
equipment (obsidian projectile points) will increase proportionally

during such episodes, Pit house floors are likely to appear somewhere
between the middle and upper levels, as the platform becomes large
enough to accommedate a permanent village, These too will be

abandoned during low-stand episodes when the site reverts to a
seasonal fishing camp.

Stylistic changes in the artifacts themselves will not be
connected with the model because there is no reason to suppose that
fluctuations in microhabitats around the site would have any effect on
style. Some tentative predictions of stylistic changes are proposed
in a later section, based on our knowledge of the archaeology of the
surrounding region,
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A Rival Model: Adaptation in Progress

All of the aforegoing presupposes that a Modoc-like marshland
adaptation had already been perfected by 7,000BP: the first
inhabitants were acquainted with the timetables of all edible species
of plant, fish, bird and animal found in the marshes and lake, and
they had the skills and equipment to take them. With nothing else to
learn, their adaptation was essentially stable. The aforegoing model
was designed to deal with the '"noise" of fluctuating catchment
composition, and with the proper responses (dictated by the rules of a
Modoc-like settlement system) in the face of various lakeshore
scenarios,

But what if the first inhabitants were beginners? 1In this case
the contents of Nightfire Island will reflect various stages along the
learning trajectory from an incipient to a Modoc adaptation. If a
predictive model of this trajectory (Learner Model) can be
constructed, this will serve as a useful rival to the aforegoing one
(Know-it-all Model). The real contents of Nightfire Island can then be
compared with each model in the hope that it will resemble one more
closely than the other.

The Learner Model is based on the following set of assumptions:
(a) the adaptation started from a terrestrial hunter/trapper/forager
base with a mobility type something like the Shoshonean pattern or one
of restricted wandering with transient bases; (b) marshland
exploitation began with the most visible and easily obtainable
resources requiring the least equipment and effort; (c) early forays
into the marshland were infrequent, brief and exploratory in nature;
(d) half-hearted attempts to stabilize living platforms in the
marshland followed (c), and probably failed at first;
(e) grinding/pounding equipment used for terrestrial plantfoods were
swiftly adjusted to cope with aquatic ones; (f) permanent living
platforms became worthwhile only when the full scope of the plantfood
yield was realized; (g) raft and dugout design was perfected in
response to (f)--at this point the adaptation took on its basic
character--other refinements followed; (h) waterfowling with set-nets
was refined to take more elusive birds; (i) set-netting led to the
procurement of the last untapped resource-~--fishes,

The archaeological implications of the model are easier to
predict if, in the first step, the catchment is held steady, i.,e.,, no
lake level changes or microhabitat shifts, Once the archaeological
contents of each stage have been predicted, the whole model can be
fitted to the dynamic framework of a fluctuating catchment, and
modified accordingly.

In a static catchment, then, the Learner Model predicts Stage 1
as a basal series of thin occupation layers (assumption c¢) interbedded
with lakebed clays (d) and with little or no rubble fill., Artifacts
will include mainly hunting/trapping equipment (a), and little or no
grinding/pounding equipment (c). The faunal material will include
plenty of mammal species (a) with some marshland species, There will
also be plenty of the most vulnerable birds - coots which were simply
chased onto dry ground and clubbed. Neither fish nor waterfowl with
fast-rising escape patterns will be well represented (b).

Stage 2 will involve the establishment of small permanent
platforms of earth and rubble f£fi11l, less frequently drowned. The
artifacts and fauna will remain the same except for slight increases
in the number and variety of grinding equipment and birds; the

proportion of mammals in the fauna should decline slightly,

Stage 3 will see the expansion of the earth fill platform and a
marked increase in the amount of grinding equipment {(£f) and antler
wvedges for shaping dugout cances (g). The number and variety of
waterfowl bones will continue to increase at the expense of mammals,
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Stage 4 sees the platform now large enough to support a permanent
village, and pit house bases will appear, The amount of grinding
equipment will dincrease further, then level off, The ratio of
vaterfowl bones to mammals will also level off, but the variety of
waterfowl species will display a trend towards larger, better~tasting
ducks and geese which require some skill and equipment to catch:
grooved net sinkers will appear in numbers (h). Fishbones, which have
occurred only as a trace up to now, begin to appear in numbers.

Stage 5 sees a persistence of the permanent village, Larger
quantities of fishbone will occur in the deposits (i) and the number
of set sinkers will also increase. Waterfowl bones will continue to
dominate mammals; there will be more ducks and geese than coots and
other more vulnerable birds,

In the following construction step this simple linear version of
the Learner Model is converted to fit the framework of catchment
fluctuations predicted in the Know-it-all Model, Modifications to each
stage are discussed in turn,

A linear trend from Stage 1 to Stage 2 is improbable. This may
have continued for a couple of millennia, and fluctuations in
bird/mammal ratios and grinding/hunting equipment are to be expected,
Specifically, mammals and hunting gear will dominate in periods of
very low lake stands. High lake stand episodes will be represented by
sterile lakebed clays. Once Stage 2 is reached, similar fluctuations
are to be expected, with drownings more likely in earlier lake rises
and outbursts of platform building more 1ikely in later ones.
Complete drowning and abandonment is improbable by the end of this
stage. Lake level fluctuations in Stage 3 will induce appropriate
changes in the role of the platform: waterfowling station or plantfood
processing station during high stands; hunting camp during very low
stands; and permanent village during medium stands, particularly
towards the end of the stage. There will be considerable "noise' in
the bird/mammal ratios and hunting/grinding equipment ratios through
this stage, but the long-term trends should still be detectable. By
the time Stage 4 is reached, the permanent village will survive most
lake level fluctuations except extreme desiccation periods at which
point it may be abandoned or converted to a hunting/root foraging camp
(with appropriate shifts in fauna and equipment). By Stage 5 the
platform will be high enough to survive all but the most extreme,
short-lived lake rises, It will convert from permanent village to
fishing village during low stands, and will be abandoned or converted
to a hunting camp during extreme low stands,

Thus the effect of fitting catchment fluctuations to the Learner
Model is to introduce oscillations to the linear trends in predicted
foodbone ratios and equipment ratios. If the Learner Model is to be
detected at all, it must be viewed through the noise of percentage
fluctvations. Rare elements will appear and disappear from one layer
to the next, and the ratios of better represented items will change
back and forth. Nevertheless, the broad pattern of the Model should
still be visible through all this (Fig. 1-16).

The Learner Model is of course a work of the imagination founded
or a mix of common-sense, assumptions and inspired guesses,
particularly in the early stages. Other scenarios could be introduced
(early adaptation of rabbit nets to waterfowling is but one example),
However, the early stages are not necessarily weaker than those of the
Know-it~all Model which are based on the very shaky assumption that
the Modoc analog is valid all the way back to the mid-Holocene,

Socio-economic Noise in the Models

Neither model attempts to accommodate the fact that Modoc
villagers wvere (a) involved in intensive trade networks of




29

oA
: ok tevas (19081 N\ N pa)
.| - N4 \/
v
a
L]
N
T T Ll 13 T U T T T U T
5000 4000 3000 2000 1000 0 1000
8C AD
' M
: :
- 8 s
. - )
% clays 4 f(iiila thie rtubdbdles v rubdie ¢ ‘:":‘bfo 1
r e % 0080, =7 |H70A0
EEE 2 e T =192
» 2
nciplent village—> Winter s Winter . Winter
Waterfowling camp——> Incip g 2 z
viilage = vitiage s village
¢ .
3 3
1" .
memmals
T T
diviag watetiow!

dabbdiing waterfowl

- -

T T T I I

birds 4 mammals

fian

Duntiag eqguipment

powadiag/ ¢ rovipment / astier wadgpes
T T --- e T f T T T T T T
Stage 1 é 2 é 3 5 4 é———s
Fig. 1-16 The Learner Model: (a) predicted changes in lake level, {b) predicted changes

in the sedimentary sequence,
¢hanges in the mammal/waterfowl ratio,

ratio,

{9)

in the Learner Model.

(c) predicted changes in site role,

(d) predicted

(e) predicted changes in the diver/dabbler
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redicted changes in artifact content, and (h) purported schedule of Stages
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status-related objects, and (b) at constant war with at least three of
their neighbors, The ebb and flow of these activities around
Nightfire Island would not have been influenced much by changes in
catchment yields, and they represent entirely independent systems,
Both would have left their archaeological mark on the site.

The villag