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Yellow-cedar (Chamaecyparis nootkatensi$ at the Northwest Limits of
Its Natural Range in Prince Will iam Sound, Alaska

Abstract
Little is kno$n aboul lcllow cedar (Cldfiii..\faris t)ootkatcn\i\ ll).I)on) Spach) in Prince $'illiam Sound. Ala!ka: er'en the
nofih\rest linlir of rhe ngc ofihis valuable tree hris beer unresol!cd. Mapping the occunence ofr_ellow cedar iiom aircrafl. boat.
and by foot re!ealed r$ o gcncral locarions: smrll populatiors on or ncar Hawkjns Island and lafger and lnorc erlcnsi!c popula

tions froln Clacier lsland lC) Ccdar Ba], $tlls Bay, and Unak$il Inlct. A poprlation of yellow ced,l| on $c caslcm shore of
Unakwik Inlcr rcprc\cnls the fufihest known norrh$csl cxlcn! ofthe natural range. Results tiol1l plols localed ln the eastem and
Donh central arcas of PnnceWilli.rm Sound indicatc lhar ycllo$'cedar is commoD in all dianelcr classcs. but is,voungefthan the
ussociarcd wesrern he|nlock (.TsuK hetrtoplt\ lla (Rat) Sarg.) and nrountair hemlock (Z ine'ler!;drd (Bon-e.) Carf.). The tree is
reproducing prolificall] in rhe nodh central porlion of rhe sound. Reproduction. growlh. and lhe vigorous appearance of lfees
\ugg.st iha! yello$-cedar is currentl,"- thri!ing and increasing in abundance near lhe edgc of its range. Direct human use of these
firests has b.cn l;nicd to the haNe\tirg of small dianctcr trees and the common occuneDcc of bark renoval on the lafger
\e l lo$-cedar l rccs.

lntroduction

Yellow-cedar. C hamaecypuris nootkate s i.t (D.
Don) Spach. is a conmercially and ecologically
important tree that grows throughout the Pacitic
coastal regions of Brit jsh Columbia and Alaska.
In thc southem portion of its nittural range, yel
l , ' u  - i cdr r  uc(ur \  in  a  nurnher  i ' l  d i r junc l  popt l
lations through the Cascade and Siskiyou Moun
tains tojust south of the Oregon-Calitbmia border
(Mason 19.11). Two other populations are known
tiom central Oregon (Frenkel 197.1) and south-
eastern Brit ish Columbia (Mason 19.11, Griff in
and Critchfleld 1972). bofi some distance east
of the main portion of the range.

Yellow cedar is well known locally in coastal
British Columbia and Southeast Alaska (i.e.. pan-
handlc) where it is an import nt timber-produc
ing species. often yielding the most valuable wood
of any tree. [n thcse areas. yellow-cedar is the
subject ofresearch on rcgcneration ecology and,
in Southeast Alaska, on a widespread forest de-
cline and mortality (Hcnnon and Shaw 1997).
Along $ith commercial uses of yellow-cedar,
Native people have historically haNested its bark
and wood for a number of puryoses (Ste$,all 1984).

Suryrisingly l i tt le is known about yellow-cc-
dar near the northwesl limits of its natural dis-

tribution. where even the limit of its range is not
clear. Several historical obsenations repofi the
occurrence of yello*-cedar in this area ofAlaska.
most ffequently mentioning populations on
Hau'kins and Glacier Islands. Bandegee (1910)
noted that yellow-cedar is known to grow near
sea lcvel on Hawkins and Glacier Islands and can
be lound on the nonheastem tip ofHinchinbrook
Island. He assumcd that the species had a spo-
radic occurrence in Prince William Sound. Femow
(1910) did not make direct observations of yel
low-ccdar trees. but did report that tur traders had
observed the species growing on Hawkins Island,
10 or 1l km from Orca (near Cordova). and on
Glacier lsland opposite Columbia Glacier He may
have been cit ing Sudworth (l908), who described
these locations and added the stretch of mainland
from Long Bay (north of Glacier Island) to
"Unganik Bay." It is possible that Sudwofth was
referring to Unakwik lnlet. The wood and bark
of yellow cedar u,ere seen being used at the Na
tivc village ofTatitlekat the fbotofCopper Moun-
toin early in the century (Femow 1910). Cooper
(1942) obsened yellow cedar growing on Gla-
cier Island and assumed this was the edge of the
range. He described it hcre as "1ocally abundant
and thrifty" and mentioned that a lbx farmer had
seen trees up to one meter in diametgr on the is-
land (Cooper 1942) .
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Funher to thc southeast along the Gul1'of Alaska,
Covil lc and Funsron ( I 895) rcporred a lone yel-
low cedar tree growing on Khantaak Island "ncar

thc Nrtive Village." several kilometers nofth\\,est
tron the city of Yakutat. Ar Liruva Bay. Mertie
( I 93 I ) dcscribed yellow-cedar on benches where
it g|ows to one l-rtetcr in diamcter and Heusser
( 1960, Plate IX) included a photograph of a ma-
ture yello\\'-cedar tree in the same area. Heusscr
(19133) reportcd on the historic abundance ofveg-
etation in Pdnce Will iam Sound bv using pollen
profile analysis. but ycllow-cedar rvas overlooked
in pollen profi les because ofthe "absence ofrec-
ognizable lpollenl grains."

Huldn (19,+l) stated that ycllorv-cedar was
present in a len'. r,ery isolated groves in Prince
Will iam Sound. Editions of his Flora of Alaska
( H u l t i r r  l 9 - l l .  l q 6 x ) d i d  n o t  g i r e  l o c r r i o n  n . r n r e '
1or occurrcnce ald thc distribution rnap used has
a scale that is too small to determine precise 1o-
catiolls or the range lirnits.

Viercck and Litt le ( 1972) gave the noflhwelt
l irnits ofyellorv cedar at Glacier lsland and Wclls
Bay. Several years later. however. thc sane au-
tho$ shou'ed thc range ofyellow-cedar in Alaska
wlth a series of largc dots that dcpict known or
suspected locations (Vicreck and Litt le 1975. Fig-
ure l2). Onc dot was placed on Latouche Island.
which would extend the western limits of the rangc
1() near the 1,18'W longirude and considerably to
thc south ofolhcr known locations in Prince Wil
l iam Sound. Page 10 of that repoft nentioned
yellou' cedar "trorn Cordova to Glacier Island.
Pon Wells, and Liltouche lsland." Porl Wclls should
not be confused with Wells Bay (see Figure l).
Heusser ( 1983) inconectly circd Viereck and Lirtle
(l972). indicating thrt rheir book reported yel-
low cedar growing in Port Wells. We also have
rn  unrer i f i .d  r (po f l  o l  )c l l r ' \ r  ceJr r  g r , . ru  ing :  on
Esthcr Island. which is locared near Port Wells
and nonh of Latouche on about the same longi-
tude.

Except for these brief observations on occur
fencc. there are no descriptions in the scienti l lc
lltenture on the ecologl, ofyellou-cedar in Prince
Will ian Sound. This paper has rwo objectives.
First. $'e hope b cladfy thc occurrencc of yel
low-ccda. at the nofthwest limits of its natural
distribution. Second. u'e attempt to describc the
age structure, reproduction. associated vegetation,
and human use of yellorv-cedar in these ar.eas.

Methods

Several methods wcre used to clocumenl the oc
curcnce ofyellow-cedar in Prince William Sound.
We consulted all availablc scientific literature firm
a large bibliography on the trce species (Hennon
and Harris 1997) as surnmarized above in the in
troduction. Scveral people with extensive local
knowledge concerning vegetation in Prince Wil-
l iam Sound shared maps vith locations of yel-
low cedar. We requested information on Forest
lnventory plots that contained any ycllow cedar.
trom thc Pacific North\\,est Research Station.
USDA Forest Service. We also received infon.a-
tion on vegetation sampling transects tiom the
Chugach National Forest. USDA Forest Service.

Duing our field visits to Pdnce William Sound
in 1997 through 1999, we attempted to map lo
cations ofyellow-cedar from small aircraft, boats,
and the ground. We used binoculars to scan trees
lrom boats and the ground and searched for the
characteristic bright green coJor and droopl' foli-
age of ycllou'cedar.

Once yeJlow cedar fbrests wcre fbund. we in-
stalled four intensive pemanent plots. Two plots
were located on Hawkins lsland and two rt Ce-
dar Bay to represent the eastem aod north-cen
tral poftions of Prince William Sound. respectively.
We seleclcd sites to exenplify forests where yel-
low-cedar was acommon componcnt of the larger
trees. Three of these pennaDent plots u'ere 0.25
hectare in size, the fourth nteasured 0.125 hecl
are. Data collected fron each tree over 5 cm di
ameterlncluded: species. diameter at breast height
(to the nearest mm), height (to the nearest dm
measured with a Critedon Laser), canopy crown
class. rnd anv cvidence ofhuman use (i.e.. bark
han'csting). Incrcment cores \r'ere taken at I m
above ground fiom trees with a range ofsizes fbr
ciich species. Cores were traosported back to our
laboratory. mounted. sanded, and ring-counted
using a dissecting nticroscopc where needed. Data
collected liom dead trees included: species, di-
ameter mode of tree death (i.e.. uprooted. dead
standing. broken bolc.), decay class. and evidence
oftree harvesting (i.e., stump). Stumps u'ith a flat
surlace. indicating human use, werc distinguished
trom trces that died naturally by bole breakage.
The locations of all livc and dead trces u'ere napped
using a Criterion Lascr fiom which stem maps
were coDslructed. Plot location was docunented
using a GPS device.
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The abundance of understory vegetation was
recorded tiom four lrn: plots on each ofthe larger
overstor.v plots: nomenclature tbllows Hultdn
( 1968). These four plots were located half way
betu,een the center ard corners of the overstory
plot. Five cover classes for cach of the taxa werc:
absent, Llncommon (<5%). common (5 to 24%),
very common (25 to.19clc). and dominant (250c/r)
tbr each understory cover stratum. Scores foreach
species u'ere avcraged for the fbur undc$tory plots
to calculate an overall abundance class tbr the
Iarger permanent plots. Tree sccdlings werc also
courted in these undcrstory plots. Thosc of yel
lo r r  cedar  uerc  count<d h)  annuJ l  . rcc  c l l ss  (e . ! . .

ernergcnl. l-) car old. e(\. I hr:cd on ouf e\periencc
rvith the appearancc ol yello\\" cedar seedlings.

In 1999, we visited the population ol yellow-
cedar that represented the fufihest nofih\\'cst ex
tension of the range that we could find. There,
rvc napped the population ftom the ground. noted
regeneratiul, and measured and aged the largest
I 2 yellow-cedars fbund.

Results

Natura Range of Yel ow-cedar n Pr nce
W l l iam Sound

Our observations on the distribution of yellow-
cedal are displayed in Figure l. Yellow-cedar was
restricted to small populations in a few locations
in the eastern portion of Prince Will iam Sound.
Wc encourtered the trec at Windy Bay on Ha$kins
Island. where we rnrpped the distribution on 59
ha and installed t*o permancnt plots. We did not
find yellow-cedar2.5 km tothc southwest at nearb)
Cedar Bay on Hawkins Island. Yellow-cedar also
gfows at Point Gravina, Bonb Point and Alicc
Cove on the mainland and at Mud Bay on Hawkns
lsland (Stephen Bodnar, Pers. Comm.) (Figure
I ). A small population occurs on the northcasl
portion of Hinchinbrook lsland at Yelper Covc
adjacent to Hawkins lsland (John Hard, Pers.
Comm.) (Figure I).

Yellow cedar is not known to grow in the large
expanse ofappror.imatell' 70 kjn betwccn the Wells

Fisurc l. Kno$n di\tribution of,velloq'cedar ir Princc William Sound.Alaska. Flach dot represenls a conllrmed popula-

t ion olyel l0s ccdar.
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Figure l. Dis[ibution oi ye]loq,cedar ne.r the no(h$ est Iimits of it s natural range ir the nonh cenffat
portioD ofPrincc William Sound. ArasKa.

Bay-Clacier lsland area and the locations on or
near Hawkins Island rnentioncd aboye. We
searchcd for yellow-cedar by boat and aircrati and
mappedits occunence on Glacierlsland and several
locations to the norlhwest leading to Granite Bay,
Cedar Bay. Wells Bay. and Unakwik lnlet (Fig
ure 2) fi)r a total of about 2500 ha. Granitic bed
rock geology is common in these areas. The 1978
Forest Inventory (USDA FS. Pacific Northwest
Research Station. Forcst Inyentory andAnalysis)
docunrented yellow-cedar at three specific loca-
tions: Granitc Bay (plot 066), Cedar Bay (plot
I 8,1). and the west side of Wells Bay (plot 050).
Yellou -cedal was cxtremely common in the Ce-
dar Bav area rl'herc rve observcd it growing fiorn
sea level to near timberliDe in ali pafis ofthe bay.
Ccdar Bay appeared to have the largest contigu-
ous yello$-cedar population ofanv area in Prince
Willianr Sound. We found one stand with many
dcad yellow-cedar trees, all of $,hich died se\-
eral decadcs ago, located on an cxposed hil lside
u'ith thin soils on the rvestem side of Cedar Bay.
Generally, however, the mortality of yellor-ce
dar appeared low in Prince Will ian Sound, espe
cially contrasted with the large-sctrle tbrest de-
cline olthe species that occurs in SoutheaslAlaska
(Hennon and Shaw 1997).

Yellow-cedarwas also abundant along the easl-
ern and weste[l shore of We]ls Bay and at thc
head ol the eastern alm olWells Bay (Figure 2.).
The tree also occuned in numerous smaller popu-
lations along the eastcrn shore of Unakwik Inlet.
The largest population in that arca was near Win
ler Anchorage on about ,11 ha. A small stand of
about 2.5 ha was found on a peninsula at Winter
Anchorage: this location represcnts the lunhest
known wcstern extent of yellow-cedar's natural
range at Longitude wl.+7.32'50". populations
along the eastem arm of Wells Bav rcpresent the
furthcst north that yellow-cedar has been found
at Latitude N61'00':19". Several trees found 2 km
north of Winter Anchorage along Unakwik lnlct
extend almost that flr Dorth.

Yellow-cedar probably docs not occur at ser-
eral other runored locations. Mark Stahl andRick
Rogers. land manager and forester, rcspectively
of ChugachAlaska Native Corporation, have nevcr
encounteredyellow-cedaron Latouche Islandand
assume that it docs not grow ther.e. A verified
account ofyellow-cedar on Latouche lsland would
extend the distribution ofthe species approximately
l00km to thc southwesr of the Ccdar Bay-Wells
Bay population.

6.1 Hennon rnd Trummer



In 1998, we explored the possibil i t l '  of yel-
lor'-cedar's occurrence on Esther Island in the
Esther Passage arca where others rcpo ed it. In
three days ofobsening tbrests and individual trees
and stands by boat and fbot, *c did not find any
yeJlo*-cedar. We did obscrve a nunber ofwestem
hcmlockrees with bright green, droopy loliage that
may have been mistaken ltrr yellow-cedar.

The lonc yellow-cedar observed on Khantaak
Island near Yakutal may no longer exist. Those

familiar with the island have never encounteled
yellow-ccdar (Vince Harke, Yakutat Rangef Dis-
trict, USDA Forest Service, Pers. Comm).

Permanent Plots

The l( \ Jlron: of lhe lbur pemrnenl plols dre !i\ en
in Table L In density (stems/ha). yellow-cedar
was the most tiequent tree species on three ofthe
fourplots (Table 2). Westem henrlock and mountain
hemlock werc also common. but Sitka spruce

TABLE L plot\ used to d.scrjbe the composirion and age soxcture of ycllo$ cedaf fofests in Prince Willianl Sound. Laliludc

and longirude v.iucs are avefages iioln CPS nreasufelnen|s ulcn aI the fouf corners of cach ploL Plots I and 2 arc on

Ha\\'kins Island and plots 3 and.l are in Ccdar Bal in the easlcm and nofth-central ponions ofPfince William Sound.

rcsDectrvel\'.

Longi!ude Ele\adon (  ) 51. ,p(  '  \ ' -e.  r  ' ' r  Lr  rd.r -nc J." ' t t t "n

1
2
3
I

N60 .1 t  9 .66  W1 .15 '57  15 . l 3
N60"3,1 22.01 w1,+5"51 6.12
N60'56.12.85 w 1.17'2.1 ,t8.82'

N60"57 59.10 W1,17"13 1,1.76

Bet\leen upper and lowcr bog

Do\\'nslope fiom bog
Lrpslope fidn bog

l5
85
38
33

30
+L)
25
l0

210
2.10
250
160

TABLE 2. Chalrcterislics ofstands and canopy leleltreesr in iour forest stands in Priicc william Sound

Sund Characteristic b] Spccies Plol I
Cedaf Ba\

Plot 2 Plut  3 Plo! : l
t Ia'r'kins Island

Densit!' (no. st€ms/ha)

\ founuin hcmlock
Sitk sprucc
Total

Rasal Area'z (m'/ha)

\lountain henlock
Si&a spruce
Total

Diamet€t'(cmi

Vountain ireniock
Sitka spruce

Heightr (m)

\'founiain hemlock
Sitka spruce

Agc'(years)
Yello$ cedar

\'Iouniain helnlock
Sitka \pruce

396
160
120
t 2

688

152

2 1 6
8

6.10

252
,l l

561

224
l6, l
1 3 2
)1
5,10

r2 .6  (0  l )
5.,1
8 .0
0 .5

16 .5  (2 .1 )

13 .1  60 . l
15 .1  5  r . 6
21.8,19.,1

I 1 . 5  2 3 . 7
9 .0  l 9 . l
9 .1  I 7 .9

71  215
208 377
260 106

20 .1 (2 .0 )
20.3
5 .1

.16.6 (6.5)

20.7 75.5
21 .3  61 .3
15.4 61.5

2 1 . 8

r.1.2 t8.8
1,1. |  18.9
1 3 . 1  t 5 .  r

16.1

1 3 9 : 5 0
217 ,100
379 lrJ5

,l  l0

l 8 . l  ( 5 .5 )
5 .2

0.5
28 . . 1 (12 .5 )

11  . 7  7  | . 1
28.5 50.9
21.1 19.0

13.,1-17.6
I .{.3 -2.1..1
1 1 .  |  2 1 . 3

138  388
226 111
3,10 551

r  r . 4  (0 )
0.9
t2 .1

2,1.8 (5.,1)

18.6 11.0

25. / 51.2

] ] . 3  20 .9

9 .3  21  . 1

95-211

2211 132

r  Srens > 5cm in d iaDreter
rBrsal ar.a gi\.'en for live treest lor yellor-cedar. basal irea dead given in parentheses. Species othcr lhan yellor\'cedar ltre

difficult to idcnlify when dead.
I Rlng.s of diametef. height. and age given lor codomirani and dominlnl !ccs
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!: :: Wesl€m hemlock
ae Mounlan hemlock
L - sirka sprLrce I l

r
. l

f L J . . _

| ]awkrns s land Plot  1 Hawkins lsiand, Plot 2

Tree diam€ler classes icm)

l
j

..|,_, l

Firure l

Taee diameter classes (cm)

(Picea sit.hefisis (Bong. Car) occuned sporadi-
cally. The t\\'o nofth central plots had a greatcr
density of trees.

Yellorv-cedal had the greatest basal arca of tree
species on two plots and was a close second to
western hemlock and mountain henlock on the
olhcr tu'o plo|s. The total basal area fbr all trecs
was greatcst on plol 2. located on Hawkins Is
lancl. This plot also had thc )'ellow-cedar tree with
the greatesr diamcter (75.5 clr) and height (28.8
nr.) of any of our plot trees. Yellow-cedar was the
largcst tree in diarneter on three of thc plots. Yel-
lorv-cedar rvas also antong the tallest trees on all
the plots wherc it u'as commonlv firund as a
codominanl and doninant tree.

Although it was well-rcpresented among thc
l;Lrger size classes ol trees (Figure 3). ycllow ce-
, l . r  r  t cnded t ,  '  he  5  ou  n  ser  than o ther  t r<e .  \ne \  ies
ofthc sane sizc (Figure 4). This was most appar-
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\umber of trecs per hectare in 10-cm diamcrer ctasses liu'r the tbur plots on Harkins Istand and cedar Ba]. pfince
$i l l ian sound. Alaska.  \ ' r i lues rrc g i !en per hecrare.  but  aclual  p lo l ,  nrcasured 0.15 hectare for  p lot \  l .  2.  and 3 and
0 . 1 2 5  h a  l 0 r  p l o t  L

Cedar Bey Plot 3

tlrrL rL*
Tree diameter classes (cm)

t _  ,
Tree d:arn€tef classes {cm)

ent on plot I where rnost ycllow-cedar wer.e bc-
tween 94 and 206 years of age. In general, thc
yellorv-ccdars that we observed in Pr.ince Will-
iam Sound did not have the appearancc of sone
of the veteran yellow-cedars that we commonly
obscn'e in Southeast Alaska with large diameter
branches. thick bark and ificgular tops. Io addi-
tion. rncrenrents fronl yellow-ced trees on our
plots exhibited rapid eafly radial grou'th, suggesting
that open growing conditions were present when
these trees regenerated. The dianreter agc rela
tionship ofyellow cedar indicatcs that larger trces
are not considerably older than the smaller trees.

Mountain hemlocks were the oldcst trees on
three ofthe plots and none was less than 200 vears
u ld .  \ \e ' te rn  hemlo i (s  rcndcd ro  be  in rc r l rcd i l rc
in agc bet$'een yellow-cedar and mountaiD hem-
lock. The age oftew Sitka spruce trees werc mea
sured; howcver, one spruce u'as 410 years old.

Cedar 3ay, Plol4
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Figure.1. Ages of rrees rcprcscnting r range of dianelcr\ tionr four plols on Ha\ikib lsland and Cedar Bx). Pfince WilLiam

Sound. Alaska.

Understory Vegetation and Ye ow-cedar
Regenerat on

The abundance ofurderstory vegetation is listed
in Table 3. By cover class. the most abundant plants
wete Vaccinint aleske[JiJ and a group olmosscs
that covercd the forest floor. These planls and other
taxa are comm0n inhabitants of coastal forests.
Sevcral. inclnding l-a uriq cista-galli and Coptis
t i lbl la. indicatc wet, poolly drained conditions.

Yellow-cedar was the most common seedling
ur all of our plots (Table 3). Thc total number of
yello* cedar seedlings was similar between thc
plots at Windy Bay and Cedar Bay. Except for
one seedling, however. allyellow cedar seedlings
at Windy Bav were first year-gcminants. Seed-
lings over onc yeal old were common at Cedar
Bay. as rvere saplings ofvarious sizes. We recorded
a greater number of yellow-cedars in our small-
esr dirmetcr class (5 to l0 cm) at thc Cedar Bay
plots (136 and l1-,1stems,fta) than Windy Bay plots

(32 and 60 stems/ha). Ycllow-cedar *as found
regenerating abundantly in alandslide area in Cedar
Bay (about 20 years old), where it conrpriscd over
half of the nerv trees.

we did not placc plots in bogs, but ue did
obseNe that yellow-cedar was present as a sm! 1.
stunted h'ee in bogs and was abundant on forest
edges adjacent to bogs. Yellow cedar appeared
to be reproducing asexualll' b.v layering in bogs.
a common process in Southeast Alaska (Hcnnon
and Shaw 1997).

H urnan Use

Evidence ofhuman activilies in our plots was lim-
ited to stumps and large rectangular scars on trccs.
The scars were distinguished fiom natural tree
wounds (e.g.. tees struck by falling trees) by having
a horizontal line cut into the wood. The top of
these wounds $as 1'requcntly t angular. indicat-
ing that t issues directly above the cut marks
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Species

O!efston Plot

l 2 l . l

C
U

LI

LI

ll
U

U

L;

C

C
C
U

C

ConiL f l  "c rd l in !s (Nui lber per.1m'plo$)

Blrrh utn \pituit Cl
Graninoids C
Cu!\it4\'.\tcllcridna A
Coptis dstl?niifulu C
Cjpti\ trifulid A
Conius cdttttletlli! C
Dt\Vl t t i \  l i l (k ta A
ELhinot)tl| hon i.lun U
brt)enunt nigrun i\
Fdltitl.ri\i gulli C
G\twn&ryiu t d^otteti\ l:
Linnueu tu,lalis A
ai.rr.r.r c0fdatr Ll
L\.otodro tpp. U
Miatttum n dildtatutn U
l\'losse\ (other than Sitrdtrrrr) V
M(n.i?sia lcrntsined C
Ph\ll.d e lrutua LI
Pldntanthen dikltukt U
Rubut paldtks u
Spldqre spp. C
Jrrpn)plll spp. u
Tiarelld tilrliltu A
\ur t  nnon alustunsis C
\Ixdniltn otdlif.)liu]n C
lui iniLiu ritis iluru al

TAtsLB -1. Undcrsror,"- regetation and conifcr scedlings oc-
cLrrring on the four perrrancn! plols in Prince
Wil l iam Soundl  nomenclat l r re fo l loss Hul t6n
( 1968).  Plo ls I  ard 2 occur in eas{em Pr inccWil
l ia ln Sound at  Windy Ba) on H.rxkin\  ls landand
plols I  and: l  arc jn noih centra l  Pf ince Wi l l iam
Sound at C edar Bay. Coler classes, defi.cd in
the methods \cction. areA = absent. U = Lrncol1l
mon. C =comnon. and V = \'er! cornnron. Nuln
bcr oJ conilers seedlings ter,l 

r arc displayed at
the bouorn. $ilh the number ofvellow ccdarseed
lings > I ycar old iD parentheses.

little etlect on tree vigor except for four trces in
plot 3 where the injury, u'hich occurred around
the cntire circunfe[ence of tree boles, probably
kil led them. By our previous estimates of t ime-
since-death fbr yellow cedar lrces (Hennon et al.
I 990), these trees died between 50 and 100 vears
ago

Stumps were found on all fbur plots and were
limited to small trees (mean diamcter = 20 cm)
(Table 4). Both hemlock and yellow-cedar stumps
werc common (mcan = l7 trees per hectare). This
tree harvesting probably occurred long ago as
stumps were partially deteriorated and top sur
faces were coveredb"- moss. Perhaps smallcr trees
were sclected because the bolcs $ere canied out
by hand.

Observa t ions  a t  Win ter  Anchorage,
Unakw k  In le t

The main population of 1,ellou,-cedar at Winter
Anchorage was sunounded by small patches of
yellow cedar with as feu'as several trees (Figure
2) . Within the main population. abundanl sccd-
lings, saplings. and small trees b'pically surrounded
the larger trees. A host specific fingal pathogen,
G)-t no.tporungituil t?oolt4tetse Arth.. was found
on the foliage ofseveral yellow-ccdar trees. Trees
up to 68 cm diamctcr and 25 m height wcre found
in the main population and on the small adjaccnt
peninsula, but most tlees were smalleq apparently
younger and had full crowns indicating high vigoq
even when thcy were growing on bog cdges. Twelve
ofthc largest yello$' cedar trces ranged fiom I 15
to 305 years old. but oniy one tree was over 250
lcars of age. No dead ycl1ow-cedaLr trees were
found in this population at Winter Anchorage.
although the area has many large dead western
and mountain hemlock. Also. this is the only 1()-
cation in PdDce Will iam Sound where wc could
not find any culturally modified trces.

Discussion

Although subsequert literature has confused thc
status ofycllow-ced;r in Prince Will iam Sould,
the early report by Sudworth (1908) appears to
have been quite accurate. We now believe the
no{hwest limits of the natural range of yellow
cedar is near Winter Anchorage on the eastem
shore of Unakwik Inlet. Sudworth's ( I 908) ref
erence to yellow-ccda-r occurring at''Unganik Bay"
likely refers to the populations that we found here

C ] U
u u
LT L'

L T U
L ] C
U A

U U
u u
L ] A

U t J
L U
U U

U C
C C

U C
C C
U A
U A

C h(mtd a \ pa ri s Mot kat e n! i \

TnB( h4|r)ph\11a
Ttugn tnertcnsiana

l5(0) ,11(1) 1,t(71 ,10(3,1)
0 0 0 0
0 0 1 2
{ )  0 3 1

eventuall) dicd. Trees u'ith such wounds are of-
ten rclefled to as "culturally modified trees" and
arc the result of bark collection. presumablv by
Native people (Stc$,afi 1984).

These rvounds occurred only on yellow-cedar
and u'ere found on 3 ofour,l plots (Table,l). Most
wounds were on trees with largcr diameters and
all wounds appeared old. Wounds averaged,l0
cm in u'idth and thc axe marks $'ere typically 3
to;l meters in height. Wounds appeared to have
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TAB LE :1. Hum an usc of ! cllo$ cedrr and odre| trees ar four sites in Princc willi.rm Sound. Alas ka. Elidencc of usc r as in the
form olreclangular scars on rees $ ilh cul mafks (still visiblc) madc $hen bark was han ested or stump! $ith llat cuts
lvhen lree boles rlerc harlcs|ed.

Cukurall] modificd rrccs
I  ee \o.  l r ic  DBH

species trees/ha: x- ml1ge (cm)

S.L r!!l-
Tfee No.  T fee  DBH

lrces,4ra' .\ range (cm)

I

2

)tllo\L Cedar

Yello\i Cedar

Ycllo\ Clcdar

,19, 17 5 |

5 8 , 5 r 6 5

10. l8-:11

Yellow-Ced
Heml0cks

Yellou'Cedar
Hemlocks

Ycllo\i Ced:r
Hcrnlocks

\tllo\\ Ccdar
He lockr

2 1 . 8 - 3 9
29.20-12

1,1
30 .  19 ,51

r9. r, l  2l
9 . 8 9
1 2 . 8  l 6

8

8

21

t 2
I

)1
8

Valucs ibr number oftrees per plot are conlertcd !o numbcr oi rees per heclare
_ \Vestern hemlock and mountain heniock stumps could not be dininguishcd. No spruce stumps lvefe found on our plors.

at Unakwik Inlet. Orth (1967) gives scvcral al-
temative spellings for Unakwik, but none matches
Sudrvorth's spell ing. lt is possible that f lf iher
searching north ftom both arms of Wells Bay or
the westem shore of Unakwik Inlct could uncover
srnall populations. although we scanned these areas
liom aircraft and did not detect yellow-ccdar

The distribution of yellow cedar is discon-
tiguous. with sevcral populittions from about Gla
cier Bay to the limits ol thc range at Unakwik
Inlet. As noted by Cooper (1942). this presents
an interesting phytogeographic problcm. We do
not know whether the populations of yellow-ce-
dar in Prince Will iam Sound ale derived rclic
populations frorr local refugia or are ftompatchy
rnigration from SoutheastAlaska. Forest commu-
nitics in Prince Wiiliam Sound are relatively loung.
Following deglaciation some 9000 yea$ B.P.
conifers (i.c., Sitka spruce. mountain henrlock and
$,estem hemlock) began grou,ing in the Prince
William Sound area about 3000 yr B.P and de-
veloped large forested areas about 2000 yerrs B.P
(Heusser 19113). Conifer species are believed to
have colonized thc area liom sources originating
in Southeast Alaska with their nigration aided
by northwesterly stoms (Heusser 1983). Today,
the apparent westerly migration of yellow-cedaLr
is most evident on the eastem shore of Unrkwik
Inletwheresmall patchesofyellow cedaroccuned.
These populations were mainly comprised of small.
younger trees and fer,. if any. dead yellow-cedar
trees. Even here, scattered larger trees up to 305
years old were tbund. Thus. yellow-cedarhas been
prcsent in this area fbr at least several hundrcd
years and is currently increasing in abundance.

Unfortunatell'. yellow-cedar was not included in
Hcusser's pollen studies and the historical abun-
dance of this species has yet to be determined in
Southeast Alaskr or Prince Will iam Sound.

Alaback and Juday (1989) repo(ed a declin-
ing vigor and density of westem hemlock near
the limits oI its range rt Green Island in Prince
Will iam Sound. By contrast, yellou-cedar gen-
erally appears to be thdving at thc limirs of its
distribution, where it often dominates all trce size
classes and shows rapid radial growth. Wc are
uncertain what historical disturbances may have
intluenced these plant communities. Open stand
conditions are suggested by the rapid early radial
growth of most mature vellow-cedar trees. Cata
strophic events, such as stomrs ortsunamis, would
tend to yicld nearly single-age stands. Tree ages
on our plots indicate that yellow-cedar colonized
sites already occupied by the two hemlock spe
cies. These forests have experienced outbreaks
by the black headedbudworm (Aclerls g/olazza),
an insect that defbliates all conifer tree spccies in
the area except for yellow-cedar Repeated out
breaks would benefit the regeneration and growth
of yellow-cedar over its competitors. An altena
tive explanation for rapid earlv growth of l,ellow-
cedar trees is changing soil conditions; improved
drainage or decreased precipitation in boggy ar-
eas could plomotc faster tree growth as forests
encroach on bogs. Variable climate could trigger
any of these hypothetical t'actors.

The age structure oftlees on our plots is some
what surprising. Yellow-cedals tend tobc the oldest
trees in forested stands in SoutheastAlaska. There,
thcy do not regenente prolifically and are not
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cornmon among voLrngerage classes oftrces. But
once established. yellow-ccdar trees pelsist for
ml ln )  L  cn lu  r i . :  i rnJ  lenJ  lo  ou  t l i v<  lhc i t  ( r  'mfc l i -
tols (Alaback l99l ).In contrast. yellow-cedar trees
are establishing in high concentrations and domi-
nate tlrc younger age classes within the l inited
occurrence ofthe species in Prince Williarr Sound.
We did not find anl "old" yellow-cediLr trees, with
the maximum age at 388 years and fcw trees more
than 300 years old. Thc apparent vigor and youth
ofthe trccs support Cooper's (1942) obscrvrtion
that vellow-cedar appeared 'thrif iv" in Prince
Will iam Sound.

Deer arc known to severely l imit thc regen-
eration of yellow-ccdar in Southeast Alaska
(Ht .nnon. rnL l  Shru  lqq? ' .  The)  i l ru  . ' l  nJ l i \e  to
Prince \\'illiam Sound. but were introduced be-
ginning in 1917 (Nowlin andAbbott 1993; Lethcoe
and Lethcoe 199.1). Deer are now common tluough
out P ncc Will iam Sound ald could l imit natu-
ral reproduction of thc tree in some areas. Their
influcnce on cedar regenemlion rvhere we made
obseNations in nofih-central populations of the
sound appears negligible.

The lack of knowledge about the historical
rhunrlirrree nl) ellou cedur prc'. nrr rr seriou. gap
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