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1. Introduction

Kiix7in represents one of the few traditiona Nuu-chah-nulth villages with sanding house remains
According to wood conservator Mary-lou Horian (2001:2), the hand-hewn posts and beams at
Kiix7An outline traditiond- style bighouses built around the “ 1820-30's at the time when the Huu-ay-
aht redlamed their village from the Clalam tribe". The Huu-ay-aht occupied the village until the
1880s or early 1890s, when they moved to nearby Dianaldand.

The beams and pogts of the Kiix?n bighouses are hewn from mature Western redcedar (Thuja
plicata) trees. Despite being abandoned over a century ago, eight bighouses remain in various states
of preservation. While the beams of the bighouses have partidly or completely collapsed, many
remain solid beneath a thin perimeter of weethered wood. Many of the corner posts remain upright
and afew 4ill display fluted ornamentation.

In August, 2002, with the permission of the Huu-ay-aht people and with the support of Parks
Canada, researchers from the University of Victoria Tree-Ring Laboratory (UVTRL), completed a
dendroarchaeologica investigation of the remaining posts and beams a Kiix7n. Theintention of
these investigations was to use standardized dendroarchaeol ogical research techniques to establish
when the Kiix7n bighouses were congtructed

2. Research Methods

The science of dendrochronology is based on the fact that trees produce an annud radia growth
increment (Cook and Kairiukstis 1990; Baillie 1995). Because the annud radia growth
characterigtics of adjacent trees of the same species are Smilar, amaster chronology can be

devel oped to describe these growth characteristics over the length of the stand’ s life span. Undated
samples can be crossdated into this master chronology to identify when they were dive.

Chronology building and cross dating provide asmple and effective tool for the
dendroarchaeologica dating of historic structures (Filcher 1983; Baillie 1995; Smith et al. 1999). In
order to determine the date of congtruction of the various bighouses at Kiix?n, sampling was
completed in amanner that caused minimal damage to the structure. This was accomplished by
extracting tree core samples from the beam and posts with the use of atwo-thread 5 mm increment
corer. Whenever possible, the hole created by the corer was filled with a cork plug to discourage
westhering.

Increment core samples were extracted from some 60 wood elements. The mgority of these
samples came from beams (n=39), only alimited number (n=21) came from standing or collapsed
posts. For the most part the beams proved to be reasonably solid. Surface rotting and perimeter
wood loss was, however, evident on beams located both suspended above and lying on the ground.
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By contrast, many of the posts were partialy or completdly rotted. This limited their
dendroarchaeological utility, as does the fact that many appeared to have been more carefully and
thoroughly ‘dressed’ than the beams.

Two increment core samples were extracted, approximately 180° apart, from each beam and post.
The samples were transported in plastic Straws to the UVTRL where they were prepared, counted,
and measured. Each core sample was prepared according to standard dendroarchaeol ogical
procedures (Stokes and Smiley 1996). After air-drying, each core was glued into a grooved board,
labelled, and prepared for andlysis by sanding with progressively finer grades of sand paper (100 to
800 grit). Cores were then hand- polished to enhance the definition and contrast of the annual tree-
ring boundaries.

All the increment core samples were examined aminimum of three times using digita and manud
measuring systems. Samples were first converted to high-resolution digital images (800 to 2000 DPI)
with an Agfa Duoscan scanner. Annua rings were then counted and measured to the nearest
+0.01mm using a WinDENDRO (2002a) digitd tree-ring image processing system (Guay et al.
1992). Counts of the annua rings were repeated on a' Ve mex-type measuring stage using a Wild
M3B stereomicroscope until the total number of rings counted could be replicated a minimum of
three times. Any sgnificant anomaliesin the annud rings, such as scars or distinctly wide or narrow
rings, were recorded. Each set of measured ring-widths was visudly crossdated to a sevies of
narrow marker rings. The crossdated time-series were then quality checked using the Internationd
Tree-Ring Data Bank (ITRDB) software program COFECHA (Holmes, 1983, 1999). Any
erroneous segments were then corrected (i.e., remeasured) or deleted from the data set until a
datigticaly sgnificant floating chronology was produced (Holmes 1983, 1999).

The floating chronologies were subsequently compared to alocally prepared Western redcedar
measter chronology to determine when the trees used to construct the Kiix?n bighouses were felled.
Increment cores were extracted from thirty-eight living Western redcedar trees located aong the
shoreline (n=20) and within the adjacent forest (n=18). Figure 1 presents a graphic representation of
the master KiixAn Western redcedar chronology used in this andysis. Changes in the annual tree
ring-width indices are plotted as a function of time.

The master chronology spans the interva between 1511 to 2002 AD (series corrdation 0.431; mean
sensitivity 0.168; autocorrelation 0.8). Growth trends in the early part of the Kiix?n Western
redcedar chronology are quite variable and likely an artefact of the limited sample depth. Intervas of
reduced growth rates occur from 1600 to 1650, 1690 to 1765, 1800 to 1820, and 1835 to the
1860's AD. Lesser episodes of reduced growth occur in the 20th century, from 1915 to 1930 and
againin the 1970's. Notable intervas of above average growth occurred in the late 1600s, late
1700's, and early 1900's AD.
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Figure 1. The Kiix7in Western redcedar master tree-ring chronology (1511 to 2002 AD). The
15-year running mean emphasizes extended periods of enhanced and reduced tree-ring
growth.

The KiixAn Western redcedar master chronology was examined to confirm that climatic varigbles
were respongble for limiting radia growth. Figure 2 shows the growth response of the Kiix2n
redcedar master chronology to temperature and precipitation data from the Port Alberni climate
gation (1900-1990 AD). Thefigureillugtrates the amount of variation in ring-width explained by
temperature and precipitation over a 15-month interval, from June of the previous year to August of
the growth year. A 15-month growth period was used to capture the annua growth sgnd, as
coniferous trees are often influenced by growth in the preceding year. This response function andysis
revedls a strong positive response to mean June temperature of the growing season. Of the 54
percent variation in annud radia growth explained by the climate response function, dmost equa
proportions are atributed to climate in the growth and proceeding year. In the Kiix?n study,
discovery of this climate-radia growth reaionship vaidates the potentia utility of the chronology for
Cross-dating purposes.
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Figure 2. Response function analysis of the relationship between climate parameters and radia
growth inherent in the Kiix7n Western redcedar master chronology. The andysisrevedsa
strong positive response to mean June temperature of the growing season. Of the 54 percent
vaiation in annua radia growth explained by the climate response function, amost equd
proportions are attributed to climate in the growth year and in the proceeding year.

3. Results

Theresults of the dendroarchaeologica survey of the Kiix7n bighouses are summarized in Appendix
1. Figures 3 to 11 present the dates assigned to the outermost ring of each wood eement at the eight
Kiix?n bighouses. Of the 60 posts and beams from which samples were recovered, successful
perimeter cross-dates were established for 34. The mgjority of cross-dates were determined for
beams (21 of 39) and only asmall proportion of the posts were successfully cross-dated (9 of 21).
While some beams had fewer than 50 years intact tree-rings (e.g. 4C), anumber had greater than
250 years measuregble annud rings (e.g. 2H). Similarly the posts proved to have a variable number
of annud rings present, ranging from less than 100 (e.g. 8C) to more than 290 (e.g. 20). Thesering
counts should be considered as a minimum, however, as most of the wood & ements had weathered
perimeters and /or rotten interiors. Furthermore, as noted previoudy, many of the posts sampled had
been dressed.
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UVTRL # 2002 Structural Element Maximum Outermost
No. Description Number Rings | Tree-ring Age
HKSI1A 1A Beam 249 1828
HKS1B 1B Beam 158 1695
HKS1C 1C Beam 96 1793
HKS1D 1D Beam 183 1825
HKSI1E 1E Post 177 1683
HKS1F 1F Beam 87 1835
HKSIL 1L Post 162 1676

Figure 3. Outermost tree-ring age a Kiix2n bighouse #1.
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3A
UVTRL # 2002 Structural Element Maximum Outermost
No. Description Number Rings | Tree-ring Age

HKS2H 2H Beam 264 1818
HKS2P 2P Beam 90 1736
HKS2Q 2Q Beam 88 1830
HKS2V 2V Post 138 1793
HKS2wW 2W Beam 109 1789

Figure 4. Outermogt tree-ring age a Kiix?n bighouse #2.
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UVTRL # 2002 Structural Element Maximum Outermost
No. Description Number Rings | Tree-ring Age
HKS3C 3C Beam 130 1832
HKS3D 3D Beam 212 1828
HKS3E 3E Post 99 1838
HK S3F 3F Beam 97 1721
HKS3Y'1 3H Beam 139 1716

Figure 5. Outermost tree-ring age a Kiix?n bighouse #3.
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UVTRL # 2002 Structural Element Maximum Outermost
No. Description Number Rings | Tree-ring Age
HK3AE 4E Beam 93 1838
HK3AF 4F Beam 93 1721

Figure 6. Outermost tree-ring age a Kiix?n bighouse #4.
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UVTRL # 2002 Structural Element Maximum Outermost
No. Description Number Rings | Tree-ring Age
HK S5B 5B Beam 188 1820
HKS5G 5G Beam 177 1676
HKS5K 5K Beam 149 1850
HKS5X 5X Beam 76 1741
HKS5Y 5Y Post 142 1814

Figure 7. Outermost tree-ring age a Kiix7n bighouse #5.
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UVTRL # 2002 Structural Element M aximum Outer most
No. Description Number Rings Tree-ring Age
HKS6C 6C Beam 79 1801
HKS5T 6T Post 216 1810

Figure 8. Outermogt tree-ring age a Kiix?n bighouse #6.
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H"F..._. ’-m_m_.,ﬁ-l" C
1794
UVTRL # 2002 Structural Element Maximum Outermost
No. Description Number Rings | Tree-ring Age
HKS7A 7AB Post 123 1813
HKS7B 7B Beam 157 1752
HKS7K 7K Post 142 1794
HKS7M ™ Beam 87 1805
HKS70 70 Beam 100 1809
HKS7P 7P Post 80 1789
HKS7Y Y Beam 61 1787

Figure 9. Outermost tree-ring age a Kiix?n bighouse
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UVTRL # 2002 Structural Element Maximum Outermost
Number Rings Tree-ring Age
No. Description
HKS8B 8B Beam 52 1809

Figure 10. Outermost tree-ring age & Kiix7in bighouse #8.
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4. Discussion

A dendroarchaeological survey of eight Huu-ay-aht bighouses at Kiix?n on Vancouver Idand shows
that they were constructed of Western redeedar trees felled in the 19" century (Figure 11). While
this observation substantiates earlier findings, the perimeter dates established for savera of the
bighouses suggest that at least some of the structures were built somewhat later than previoudy
suggested. Thisis certainly true in the case of Houses #1, 3, 4, and 5, where the outermost cross-
dated tree rings date to greater than 1835 AD. Asthe amount of perimeter wood |oss due to

wesathering and preparation is difficult to ascertain, no precise felling or construction date can be
presented.

| House 1 (1F) > 1835 AD |

House 2 (2Q) > 1830 AD

| House 3 (3E) > 1838 AD |

| House 4 (4E) > 1838 AD |

House 5 (5K) > 1850 AD

| House 6(6C) > 1810 AD |

| House 7 (7A) > 1813 AD |

| House 8 (8B) > 1809 AD |

Kiix?in Western redcedar tree-ring chronology

1675 1700 1725 1750 1775 1800 1825 1850 1875 1900 1925 1950 1975 2000
Years AD

Figure 11. The duration and outermost tree-ring dete of individua wood eements a each
Kiix7n bighouse sampled in 2002. The dates assigned to bighouses 6 to 8 suggests they
may predate the other structures by 20 to 25 years.
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Additiond findings of the survey include:

1. Recognition that Houses 6, 7 and 8 may predate the other structures by 20 to 25 years. While
multiple cross-dates and Houses 6 and 7 seem to substantiate this conclusion, only asingle
cross-date supports this interpretation at House 8 (Appendix A).

2. Observation that, while incomplete ring sequences (pith to perimeter) dueto rotting and
westhering were commonplace, none of the wood elements sampled was older than 300
years. A large number appear to have been ca. 200 years old when fdlled. Incomplete tree-
ring sequences (pith to perimeter) due to surface westhering and interior rotting are partialy
responsible for the large number of rdatively ‘young' ages described in Appendix 1.

3. Suggestion that the corner posts used in the congtruction of individua bighouses may come from
individud trees. Thiswas particularly notable in the case of House 2. More detailed studies
would be required to confirm this.

4. Observation that most posts were congtructed from older trees with tight tree-ring sequences.
Presumably these more substantive e ements provided structura strength to the bighouses.

5. Observation that, in some cases, dressing and decorating of individua corner posts (eg. 1E, 1L;
Appendix 1) resulted in the loss of greater than 100 years of tree-ring record.

By contrast, afew individud pogts (e.g. 2V, 3E, 5T; Appendix 1) have ‘young’ perimeter
cross dates. This observation suggests that some of the posts used to construct the bighouses
were not decorated/dressed prior to being incorporated into the structures.

6. Observation that the wood dements at Kiix7n are in variable states of preservation. While al of
the posts and beams show some degree of surface wegthering/rotting, the interior of most
beams remains remarkably solid. It should be noted, however, that a number of beams have
rotten centres and/or missing pith areas.

By contrast, many of the Kiix?n posts are in various states of disntegration. Whilethisis
obviousin some cases, a number of the seemingly ‘solid’ posts have ‘mushy’ interiors. A few
posts (eg. 5Y, 6T; Appendix 1) were solid throughotit.

7. Observation that the nurse trees found growing on the Kiixn bighouses range upwards to +60

yearsin age. While only alimited number of these were sampled, it does emphasize the
difficulties the Huu-ay-aht face as they develop a management plan.
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8. It was not possible to confidently cross-dete a significant proportion of the samples. Many could
not be cross-dated because they contained too few tree rings in total and/or becuases they did
not contain digtinctive tree ring sequences. A few dements with alarge number of rings aso did
not cross-date. The reasons for this vary, but seem partially related to overriding forest gap
dynamics that reduced on their inherent climatic sgnd.

5. Summary

A dendroarchaeological survey of eight Huu-ay-aht bighouses a Kiix?n on the west coast of
Vancouver Idand was undertaken in the summer of 2002. Standardized dendroarchaeological
techniques were employed to collect and analyze increment core samples collected from 60 post and
beams. Floating ringwidth series were compared to alocally prepared Western redcedar master
chronology (1511 to 2002 AD) to determine when the trees used to construct the Kiix2n bighouses
were felled. The findings of the survey indicate that severa of the bighouses were built after 1835
AD, somewhat later than previoudy suggested. As the amount of perimeter wood loss due to
wesethering and preparation is difficult to ascertain, no precise felling or congtruction date can be
presented.

The results of this dendroarchaeologica survey provide additiond insghtsinto Kiix7n history and
offer direct evidence for the generd state of preservation of individua posts and beams. Additiondly,
the successful dating of atraditional Nuu-chah-nulth village using a dendroarchaeol ogica gpproach
highlights the potentia this technique may hold for developing Smilar indghts a other Stesaong
Canada's Pecific Coast.
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Appendix 1. Dendroarchaeological findingsat Kiix?in bighouses.

House No. 2002 Structural Number of Crossdated
(UVTRL Element _ Notes Annual Rings Age of
Sample No.) No. Descrip. Sampled Element
HOUSE 1
Egﬁ; 1A Beam | - perimeter wood loss, sampled east side ;fg igégggg
:igig; 1B Beam - perimeter wood loss and rotten interior igé 15381605
:Egig; 1C Beam | - perimeter wood loss, sampled underneath g 16961753
EE;B; 1D Beam | - rotten center, sampled east side gg' 16431805
:Egig 1E Post - fluted corner post, spongy interior 1;% 1511-1683
Eiig 1F Beam - lots perimeter wood loss, sampled south 2675 1;2‘1" ggg
:Egﬂj i Post | - outer rings missing, rotten in center 17%2 12(1)1 12?623
Eﬁim M Post | - spongy, water-filled %
EE?&; 1Y Post - leaning post, some fluting on post top 19210
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HOUSE 2

:igg; 2G Beam | - solid beam z

o 2H Beam | - solid core, no bark, spongy center 264 1538-1801
HKS2H2 262 1557-1818
Eﬁg:; 2 Post - gpongy, very rotted o

Eﬁiﬁgﬁ 20 Post | - no bark, solid, old-growth gg

:ﬁggg 2P Beam | - rotten perimeter and interior gg 1673-1736
ﬂﬁ% 2Q Beam | - spongy outside, but solid core 22 i;% ig
:ﬁgg 2S Beam | - solid core 23

EE%E 2T Beam | - rotten and spongy

:ng; N Post | - solidin places mushy overdl 1;73 1@1;8;
kw2 W | Pos | - wethered @ 10821780
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House 3
:Egﬁ; 3A Beam | - solid, moss-covered gg
Eﬁgg; 3B Beam | - rotten inside gg
:Egg 3C Beam | - outer perimeter mushy, interior solid %8 gégigég
Eigg; 3D Beam | - no bark, fairly solid, quite wet %29 ﬁ?ﬁiﬁiﬁ
:ﬁgg 3E Post - fairly rotten and messy cores gé 783 1508
Eﬁgg 3F Post | - very rotten perimeter 2; ot
:E§¥; 3H Beam - slid, old growth gg 12;3. 1;%
House 4
ﬂ@ﬁ A Beam | - solidlog 2;
E?ig ac Beam | - rotten g;
Eiag ~ Beam | - sampled area suspended above ground gg 1787-1838
EE§E§ 4F Beam - solid interior, but perimeter is rotten 33 (11701
Ei;ﬁgé 4G Beam - moss-covered lying on ground gg
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House 5
HKS5B2 5B Beam | - sampled 3 m from entrance 188 1644-1820
HKS5C1 20
HK S5C2 5C Beam - overdl poor shape 112
HKS5D1 . 106
HKS5D2 5D Beam - s0lid but moss-covered 120
HKS5EL . 28
HK S5E2 5E Beam - on ground, surface is rotten 38
HK S5F1 . 177
HK S5F2 5F Post - leaning post, sampled underneath 173
HKS5G1 5G Beam ) 49 1628-1676
HKS5G2 49
HKS5H1 51
HK S5H2 5H Beam - on ground, poor cores o1
HKS5K1 . . 149 1702-1850
HK S5K 2 5K Beam - rotten interior, very wet oy 1733-1831
HKS5X1 . 63
HK S5X 2 X Beam | - solid core 76 1666-1741
HKS5Y 1 . 123 1666-1788
HK S5Y 2 Y Post | - solid core 142 1673-1814
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House 6
HKS6A1 . . 84
HK SBA 2 6A Beam - front beam, sampled on west side, solid 57
HKS6B1 . . 185
HK S6B2 6B Beam - solid core, rotten in pith area 199
HKS6C1 . e 78 1720-1797
HK S5C2 eC Beam - half buried, rotten surface, solid interior 79 1723-1801
HKS6JL 6J Beam - spongy exterior 52
HK SBJ2 spongy 60
HKS6T1 216 1595-1810
KHSET2 518 Post - corner post, good core 07
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House 7

HKS7A1 52

HKS7A2 7AB Post - solid core, perimeter wood missing 123 1691-1813
HKS7A3 50

HKS7B1 . N 114 1639-1752
HKS7B2 7B Beam - spongy perimeter, rotten interior 157

HKS7C1 - . 106

HK S7C2 7C Post - solid, %2 moon shape, roots running to grd 148

HKS7E2 7E Post - no bark, axe marks, underside sampled 129

HKS7G1 7G Beam - rotten 76

HKS7K 1 ] . . 128

HKS7K 2 7K Post - %2 moon shape like 7C, solid 142 16531794
HKS7M1 : 87 1718-1804
HKS7M2 ™ Beam - no bark, solid core a1 1727-1805
HKS701 9% 1710-1805
HKS702 70 Beam - resting on ground, surface rot, nurse logs on 100

HKS703 top. 93 1716-1809
HKS704 88

HKS7P1 65 1725-1789
HKS7P2 P Post - surface rot 80 1689-1765
HKS7Y 1 1726-1787
HKST7Y 2 Y Beam - mushy core
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House 8
HKS8B1 . . 52 1758-1809
HK SSB2 8B Beam - sampled on east Side, solid cores 20
HKS8Y1 8C Post - gtanding, lots of perimeter loss 41
HKS8D1 49
HK SSD2 8D Post - broken top, no bark, rotten 59
HKS8E1 8E Post - lots perimeter loss of tissue 46
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