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Cape Cod's Atlantic White
anaging a Unique, Natural (?)

By Glenn Motzkin and William A. Patterson Ill 

ape Cod National Seashore (CCNS) contains the only NPS administered Atlantic white cedar (AWC; 
amaecyparis thyoides) wetlands (NPS internal documents). Although AWC occurs in four locations 
CCNS, the 5-hectare Marconi Atlantic White Cedar Swamp (MAWCS) is the largest and most 
nificant site. containing one of the few examples of an old-growth AWC stand in the northeastern 
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ited States. Management of the MAWCS poses uniqu
idly developing landscape that is substantially altered

tlantic white cedar IS an early successional species 
t requires some form of dtsturbance to become 
ablished. In the absence of disturbance, it is 
ught to be replaced by more tolerant hardwood 
cies (Buell and Cain, 1943; Ltttle, 1950). The 
WCS is currently protected from fire and limber 
ing and therefore is potentially threatened by these 
cessional trends. We investigated both modern 
 prehistoric vegetation and disturbance patterns at 
WCS to determine the processes that have con­
led vegetation development over the past thousand 
rs. In this paper we present the results of this inves· 
tion and discuss management alternatives in the 
text of NPS objectives and cultural constraints. 
edar first arrived at the Marconi site approximately 
0 years ago and has persisted in varying abun­
ce since (Belling, 1977). Fine-resolution pollen and 
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ure 1. Pollen and Charcoal profiles for the Marconi Atla
e challenges because the Swamp lies in a 
 from its presettlement condition. 

hich probably were set by Indians (Patterson and 
aman, 1988), were frequent in and around the 
oni site in the centuries prior to European settle­

t (Figure 1). Most fires probably ignited in the highly 
mable oak-pitch pine forests on the upland and 
ed as intense surface or crown fires unttl they 
red the Swamp. Cedar pollen percentages during 
period appear closely linked to fire occurrence. 
esting that fires burned through the Swamp 

roying existing cedar stands and regenerating new 
. 

Past Fire Frequency Higher 
riods of dense shrub. herb. and moss cover. as 

enced by high pollen percentages for these taxa, 
est that open cedar stands unlike the one encoun­
 today regenerated after presettlement fires. 
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e several hundred years prior to European settle­
t d1d cedar pollen percentages reach the sus­

ed levels (80-90°o) that are evtdent since settle­
t. 
ignificantly, the high post-settlement percentages 
edar pollen are accompamed by low charcoal 
es. suggesttng that few tf any fires have burned in 
Swamp since the lime the surroundtng uplands 

e settled (about 1650 A.D.). Higher fire frequency 
r to European settlement apparently prevented the 
elopment of mature. dense cedar stands at 
WCS. whereas a lack of ftre since settlement has 
wed the current mature stand to develop. 
lots that we sampled wilhtn the MAWCS currently 
dominated by cedar, with ratios of cedar to red 
le basal area typically exceedtng 4 to 1. Age­

cture analyses of the modern vegetation indicate 
 AWC and red maple both occur 1n d1stinct age 
orts. wtth establishment of both species limited to 
odes of recruitment associated w1th timber har­

ting (Motzkin, 1990). 
ost of the Swamp is dom1nated by a 100- to 150-
r-old cedar stand. w1th red maple stems scattered 
on
C

00
an
harcoal analyses of peat representing the last 1000 
ears of the Swamp's history indicate that fires, many 

n increasing cedar pollen percentages indicated 
closing canopies. fires burned through the Swamp and 
initiated a new ::ycle of cedar regeneration. At no time 
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throughout. In porttons of thts stand. little or no estab­
lishment of tree stems has occurred 1n the last 80 to 90 
years. Elsewhere. light selective cutttng 10 to 50 years 
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How Does One
An Early Successi

rior to establishment of CCNS (in 1962) allowed cedar 
nd. especially red maple. to regenerate. A few small. 
ense stands of young and intermediate aged cedar 
egenerated after more intensive cuts. In none of our 
lots did cedar or red maple continuously establ1sh to 

orm all-aged populations. 

Disturbance-dependent Recruitment 
Results of our Investigation of both current and past 

egetat1on indicate that disturbance factors have 
trongly influenced vegetat1on patterns at MAWCS. 
stablishment of cedar and maple occurs during diS­

inct episodes of recruitment associated with distur­
ance events. In the pas I 80 years. timber cutt1ng has 
een the pnmary factor influenc1ng regeneration. with 
ght thinmngs favonng red maple and more Intensive 
utting favonng cedar. Prior to 1650 A.D .. fires 
estroyed exist1ng cedar stands but allowed for subse­
uent cedar regeneration. Fire frequency prior to set­
lement apparently was h1gh enough to prevent devel­
pment ol dense stands of mature cedar like the one 

hat currently occup1es the site. 
In the absence of disturbance 11 is unlikely that Signif­

ant amounts of cedar or maple w1ll regenerate 
eneath the ex1st1ng mature stand. As th1s stand ages 
nd canopy gaps are created by death of indiv1dual 
rees. portions of the stand lacking young maple or 
edar but w1th abundant shrubs probably will experi­
nce mcreases 1n shrub cover. Subsequent regenera­
ion of e1ther cedar or maple at these shrub-dominated 
ites probably will depend on gap size and local site 
onditions. 
Because light thinn1ngs 1n the past favored establish­
ent of maple over cedar throughout much of the 
wamp. maples may increase gradually in importance 

elative to cedar as the ex1sting stand breaks up. 
edars are l1kely to outlive red maples. however 

Fowells. 1965), so cedar may aga1n increase 1n Impor­
ance as the young stems of both species age and 

aples die at a younger age. 

A Future of Dense Shrubs 
Such a scenario eventually would lead to a Swamp 

om1nated by scattered old cedar above a dense stand 
f shrubs. Although cedar dominance may be greatly 
educed in the Swamp as a whole, the presence of 
everal small, 30- to 70-year-old stands suggest it IS 
nlikely that cedar will be completely extirpated from 

he Marconi site within the next few centuries. 
NPS management polic1es (NPS. 1988, p 4:2) note 
e importance of change as "an integral part of the 
nctioning of natural systems." stressing also that 

ecological processes altered in the past by human 
ctivities may need to be abetted to maintain the clos­
st approximation of the natural ecosystem where a 
ruly natural system is no longer attainable." Current 
eashore policies of wildfire suppression and preser­
ation of existing plant commumties rule out fire and 
imber cutting as factors likely to influence future vege­
ation development m MAWCS. Because outer Cape 
od is now densely populated and highly developed, 

ecreation of the pre-settlement disturbance regime of 
requent, catastrophic fires would be impractical. The 
PS might, however, adopt one of several manage­
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ent pract1ces for this site. recognizing that none of 
hem will duplicate pre-settlement conditions. 

If current protect1on is continued. there probably will 
e a reduction in the importance of AWC relative to red 
 Maintain 
onal Species? 
ple and shrubs in the next century. The dense, old­
wth character of the present mature stand will dis­
ear. II NPS chooses to maintain a cedar-dominated 
d at MAWCS. human intervention probably will be 

uired. As the existing stand breaks up. small clear­
 could be established to regenerate dense, young 
ds of cedar (Roman et al, in press). 

Management Options 
 evaluating management options, the cultural and 
logical value of ma1ntaming a cedar-dominated 

nd should be considered. The Marconi Atlant1c 
ite Cedar Swamp IS valued as one of the best 
aining examples of the Coastal AWC vegetation 
 on Cape Cod. With good public access prov1ded 

a ra1sed boardwalk. the Swamp IS visited annually 
any who apprec1ate 1ts aesthetic qualities. includ­
the dense. old-growth aspect of the cedar­
inated vegetation. Our results suggest that this 
d is. in fact. unlike that which existed pnor to settle­

nt, and that. 1n the absence of disturbance. 1ts long­
 ma1ntenance is 1n doubt. This site thus presents 

 1nterest1ng paradox of a h1ghly valued resource that 
n one sense ··unnatural" wh1le at the same time 
cult to ma1ntain 1n its present cond1!1on. 
e have demonstrated thai cedar is not 1mmed1ately 
atened by a management strategy that favors pro­
ion over active management. In fact, cedar trees 
bably will survive for a very long time at Marconi. but 
 community that IS different m structure. species 
ndances. and ecosystem processes than the one 
t1ng at the s1te pr1or to European settlement. 
 Similar conclusion may apply to many natural 

as preserved for the unique species or commu­
s they contain Management of these areas must 

e into consideration not only current vegetation 
amics. but those of prior communities occupying 
 site as well. However. complex ecological pro­
ses and modern constraints to management may 
t our ab11ity to achieve the objective of maintaining a 
se approximation of natural ecosystem pro­

ses." 
atterson is a professor and Motzkin is a Depart­
ntal Assistant with the UIMA Department of For­
ry and Wildlife Management. 
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