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Our paper (Duffy & Meier 1992) was an elfort to mea. 
sure the recovery of Appalachian forests understory 
herbs following deforestation. We expected herbal re- 
covery to parallel that of the trees, but our results 
showed a dramatic difference between primary and sec- 
ondary forests in the extent of herbaceous cover and 
species richness. Over time, the two forest types should 
converge in herb chwacteristics, but our data show no 
such trend through 87 years. We speculated that recov- 
ery of the understoly community would take several 
centuries or  might not occur at all. We noted that such 
loss of diversity and failure to recover would appear to 
be at variance with the requirements of the National 
Forest Management Act of 1976. 

Our article was reported on by The Associated Press, 
CNN, The Atlanta Constitution, and The New York 
Times and has been used by citizens' groups opposed 
to clear-cutting in the Southern Appalachians. This in 
turn appears to have upset some foresters and Forest 
Service researchers. Johnson et al. admit that they 
wrote to Conservation Biology because our original 
article was ". . . widely reported in the popular press" 
and because some of our comments in the press 
were ". . . especially troubling." 

Within the limits of available space, 1 have tried to 
address the main scientific points raised by Johnson et 
al.; other points havc already been addressed in my re- 
sponse to the letters of Steinbeck and of Elliott and Lof- 
tis. I suspect that many of the points raised by Johnson 
et al, would have been resolved had they taken into 
account the following: that we worked on understory 
herbs, not on all herbs; that we defined primary forest as 
we did (see below); and that we used a diversity, rather 
than a species-approach, to the problem. 

Johnson et al. claim that, "The primary forest sites 
studied by Duffy and Meier were not undisturbed.'' We 

defined primary forest as those that "have never been 
clear cut and that have little or no evidence of past 
human activity. Such forests may have been grazed, they 
may have experienced limited exploitation of valuable 
tree species, and their floors may havc been burned by 
Amerinds and European settlers." Such a definition is 
needed because of the lack of a standardized definition 
for primary forests (Tyrrell 1992). 

Johnson et al. feel that two of our primary sites, Ramp 
and Sosebee coves, are not primary forests. They suggest 
that the presence of yellow-poplar, a light-intolerant 
species, in part of Sosebee Cove precludes the presence 
of primary forest; however, Lorimer (1976) and Barden 
(1981) showed that this specics recruits into primary 
forest at Joyce Kilmer and in Great Smoky Mountains 
National Park. 

Johnson et al, state that "Stand descriptions indicate 
the oldest stand in the [Sosebee] compartment origina- 
ted about 1885." While I agree there is second-growth 
forest in Sosebee Cove (indeed it was our second- 
growth site), there seems to be considerable confusion 
over the age of the forest. W. I. Stevens, Acting Assistant 
Regional Forester, refers to Sosebee as "old growth tim- 
ber" in a 1 December 1955 memo to the Chief of the 
Division of Timber Management, USDAIFS. Harry R. 
Wright, the District Forest Ranger in 1956, reported in 
a USDAIFS internal report on Sosebee, "There are nu- 
merous large specimens of poplar, buckeye, ash, hick- 
ory, northern red oak, and black cherry around the 
outer edges of the main grove of poplar. Many of these 
trees are in various stages of deterioration, but for es- 
thetic reasons, they should be preserved." 

McCarthy (1933) states that the Sosebee Cove yel- 
low-poplars were 48 years of age at the time of his study. 
Johnson et al. cite a Forest Service sign that states that 
Sosebce was "destructively" logged in 1903 (actually, 
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the sign reads "heavily logged). The sign is placed in 
the shade of a 153 cm dbh yellow-poplar for which an 
incomplete 37.7 cm core showed 114 annual growth 
rings. Four other yellow-poplars, incompletely cored, 
yielded minimum ages of 99, 108, 148, and 149 years. A 
single buckeye Aessculus octandra gave an age of 171 
years. All of this indicates the survival of remnants of a 
primary forest in a mosaic that includes different-aged 
second-growth stands. 

As to Rdmp Cove, Johnson et al. state that "Records 
indicate two stands in the compartment encompas- 
sing Ramp Cove date from the 1890s; all other 
stands originated in 1910 or later" and that large huck- 
eyes ". . . were left when the area was logged." In fact, 
large buckeyes dominate the stand (Fig. 1). In a l-ha 
plot approximately coinciding with our herb study area, 
we found 49 trees over 50 cm dbh: 31 buckeye; 9 yel- 
low-poplar; l black cherry Prunus serotina, 1 hickory 
Carya sp., 5 basswood Tilia beteropbylla, I beech Pa- 
gus grandz~olia, and 1 ash Fraxinus sp. 

The average diameters of these buckeyes was 88 cm 
dbh (SD = 23 cm; maximum 137 cm). Buckeye in a 
primary cove forest in the Great Smoky Mountains had 
a mean diameter-growth-rate of 2.2 m d y r  after release 
from canopy shading (Barden 1983). Assuming that 
growth rates are similar at Ramp Cove, then buckeyes in 
Ramp Cove are approximately 400 years old. Unfortu- 
nately, we had difficulty reading the cores. The nine 
yellow-poplars in the plot had a mean dbh of 75.5 cm 
(SD = 19.2 cm; maximum 116 cm). A diameter growth 
rate of 6.8 mdyear (Barden 1983) suggests an age of 
11 1 years. The 116 cm dbh yellow-poplar, with an in- 
complete core of 41.7 cm, had a ring count of 124 years. 
For five basswood with a mean of 65.4 cm dbh (SD = 
7.56 cm; maximum 76 cm) and a growth rate of 4.4 
mmiyear (Barden 1983), the mean age would be 148 
years. These ages are likely to be underestimates, as 
growth rates before release from the understory for 
buckeye and basswood are much lower than those used 
here (Barden 1983). Given the size and apparent ages of 
the trees, it appears unlikely that the Ramp Cove forest 
dates from the 1890s. 

Johnson et al. doubt that our remaining primary sites 
are primary, choosing to ignore the references cited in 
our paper. Readers may wish to reexamine these for 
themselves. Johnson et al. then claim that, even if our 
remaining sites are primary forest, ". . . lack of past dis- 
turbance would itself reflect something unusual about 
the sites, usually inaccessibility due to steep slopes." 
One of our primary sites is called, appropriately, Porter's 
Flat. Upper Porter's Creek, Porter's Flat, and Ramsey 
Cascade are located on popular National Park trails. 
Joyce Kilmer is visited by tens of thousands of tourists 
each year. Thumpin Dick Cove and Walker Cove have 
roads immediately adjacent to them. It would seem dif- 

ficult to make a case that any of these sites are inacces- 
sible, or even particularly steep-sloped. 

Johnson et al. state "By their conclusions regarding 
recolonization, Duffy and Meier imply that some herba- 
ceous species arc eliminated by modern logging. If this 
is the case, it should be most evident in relatively young 
stands that were established following complete re- 
moval of the overstory. Therefore, some stands originat- 
ing from clearcutting by modern methods (some now 
nearly 30 years old) should be examined." 

First, Duffy and Meier (1992) imply no such thing at 
the species level, although local extirpations occur. We 
have not yet established that any herb species is exclu- 
sively dependent on primary forest in the southern Ap- 
palachians. If there is an herbaceous equivalent of the 
Spotted Owl, I would want to substantiate this at more 
than our nine pairs of sites before publishing. When we 
publish our expanded data set, we will discuss this issue. 

Second, herbaceous species could be locally elimi- 
nated by logging and then recolonize, so initial absence 
following cutting might tell us little about their eventual 
recovery. Third, had we looked at early successional 
clear cuts, the herbs would have been those more nor- 
mally associated with old-field succession than with for- 
ests. Finally, from what we present in our paper about 
the literature on forest herbs, I find it unlikely that com- 
plete and simultaneous removal of the canopy, as occurs 
in modern clear cutting, will dramatically improve the 
survival of understory herbs, compared with partial can- 
opy removal. 

Johnson et al. go on to claim that differences in spe- 
cies richness ". . . cannot be interpreted without data on 
individual species. . . ." In fact, species number and di- 
versity indices of one sort or another have been used for 
decades in ecology Oaccard 1901; Peet 1974), and even 
in studies of forest clear cuts (e.g., Gove et al 1992). 

Johnson et al. accuse us of failing to ". . . show some 
restraint in drawing unqualified conclusions" and con- 
clude that ". . . statements made by them in newspaper 
and television interviews about the study carry their 
conclusions to the extreme and indicate that the au- 
thors have presented selected data in a way that would 
support their personal philosophies." Attacking the 
bearer of bad news is only human nature; but ad ho- 
minem attacks are not going to make our data go away. 
I believe a more profitable approach would be further, 
cooperative investigations of the effects of clear-cutting 
on herbs, mycorrhizae, other fungi, birds (see Odum 
1950), salamanders (see Ash 1988; Petranka et al. 
1993), and other organisms. I suggest that such effects 
will be strongest in long-lived organisms with reduced 
mobility and with high moisture requirements or those 
that require very large trees or downed timber for shel- 
ter or substrate. 

If results similar to ours are confirmed for herbs and 
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Figure 1. Ramp Cove, Towns County, Georgi4 dominated by large buckeye Aesculus octandra (note people by 
the trees for scale). Johnson el al. claim that this cove is seconday and the trees date from no latw than the 
1890s. Photo by StuartJ: Wbipple. 
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are found in other organisms, then, as w e  suggest in ou r  
paper, there are  a variety of management strategies that 
could reduce effects of forest-harvesting (e.g., Kcader & 
Bricker 1992) and help avoid situations that might trig. 
ger the Endangered Species Act (Stevens 1993). It is not  
too late for us to heed the half-centttry-old advice of 
Aldo Leopold (1940): 

The research program is out of balancc in th;o cerrain 
kinds of wildlifc are omittcd altogether; for example, 
wildflowers and other non-economic vrgctation. 
. . .%,mething [should] be found out about the manage- 
ment of lady-slippers in farm woodlors. 
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