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EXECUTIVE SUMMARY 
 
Cimicifuga elata is a rare herbaceous species in the Ranunculaceae that is endemic to the Pacific 
Northwest of North America, where it is presently known from Oregon, Washington and British 
Columbia.  In Canada it is known only from the Chilliwack River Valley drainage in British 
Columbia. Throughout its range, it occurs in small numbers in scattered populations in mature or 
old-growth mixed forests dominated by red cedar-hemlock forest with associated big-leaf maple.  
It occurs predominantly on north-facing slopes, where it occupies mesic to wet mesic sites near 
creeks or seeps, sometimes in close proximity to Mountain Beaver.  
 
The biological factors that limit the prevalence of this species include its occurrence in Canada at 
the northern tip of its range (climatic factors), its natural rarity in the landscape throughout that 
range, its occurrence in small, isolated populations, the lack of genetic exchange between 
populations, pollinator dependence, herbivory, and limited dispersal mechanisms.  
Anthropogenic factors that influence its abundance in the landscape include fire suppression and 
forest management activities. 
 
In assessing the potential strategies for recovery for this species, we have considered the various 
ecological principles and issues that may apply, such as metapopulation dynamics, conservation 
genetics, the ecology of rarity, influences of herbivory and the effects of pollinator limitation.  
We have also considered the historical occurrence of the species, and the factors that have 
influenced its current distribution.  Using ancillary datasets, we have also produced a map 
showing potential habitat for Cimicifuga elata. 
 
The first and most critical component of species at risk recovery in the short term is habitat 
protection.  Biologists and ecologists in general recognize that habitat protection is the key to 
species protection.  Within this framework, specific steps required for recovery of Cimicifuga 
elata include but are not limited to: 

? protection of known sites from logging operations and protection of populations from the 
indirect effects of logging through the use of buffers.  This will be achieved in part by the 
implementation of the currently recommended provincial Wildlife Habitat Areas as 
defined in the Identified Wildlife Management Strategy, with boundaries delineated on 
the ground; 

? intensive targeted search for the species throughout the known and predicted areas of 
occurrence in the Chilliwack area; 

? establishment of monitoring plots and assessment of the population dynamics for our 
northern populations of the species.  This includes assessment of population size and 
change over time, seed production and recruitment, critical habitat, pollinator role and 
more precise site/habitat information, including site-specific limiting factors. Collection 
of this information will be aimed at establishing population trends, viability and 
recruitment. 

 
If the above measures do not result in, at the minimum, maintenance of our known populations, 
and monitoring reveals serious on-going decline (greater than 25% change in one year), then 
other options should be reviewed. 
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Critical components for recovery and persistence in the long term will be outreach to the forestry 
community in order to develop an understanding of the ecological requirements and importance 
of this species, and the development of a species-specific strategy for logging operations.  Within 
the critical range for this species, the ability of forestry/logging crews to identify the plants, and 
thus work around them during extraction work, would be beneficial.  This could be achieved by 
the production of an endangered species handbook/document for field identification. While tall 
bugbane can initially be confused with other species of Cimicifuga, this can be easily resolved 
with short, targeted training.   
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GOAL 
 

The overall objective of this report is to formulate a recovery 
strategy for Cimicifuga elata that may allow a shift in the species’ 
status from the precarious position of endangered that it presently 
occupies, to a lower rank if this is feasible and reasonable for this 
species.  The strategy will be achieved through consideration of 
the species biology, ecology, and place in the landscape, and 
through identification and amelioration of threats, including 
protection of pollinators, use of buffer zones, detailed inventory, 
monitoring and key research initiatives. 
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 INTRODUCTION 
 
  Recovery planning for rare, threatened and endangered species is a complex process 
that must combine awareness of the basic ecological principles that drive ecosystems and 
species with detailed knowledge of the species in question.  Ecological principles used in 
conservation biology and recovery are derived from the literature in such areas as population 
genetics, population dynamics and community ecology, while detailed species knowledge relies 
to a great extent upon status report work, monitoring and demographic observations, and 
location information provided by knowledgeable field botanists. 
 Many authors have explored the bounds of conservation biology and the application of 
ecological principles to conservation planning work, including Hansson (1992), Nelsson and 
Ericson (1992) Simberloff and Abele (1976), and they have pointed out the dangers of 
generalizing information from one species to another (Nelsson and Ericson 1992).  At the same 
time, individual species studies show us the array of ways that species interact with the 
environment and find their place in the landscape. 
  In assessing the recovery options and considerations for tall bugbane, we conducted a 
literature search on a variety of ecological concepts and subjects that could potentially apply to 
this species, including metapopulation dynamics (Hanson and Gilpin 1997, Hanski and 
Simberloff 1997), minimum viable population theory, conservation genetics, disturbance theory, 
critical habitat and others.  Some of these, such as metapopulation dynamics, evolved from 
earlier theoretical works by such ecological leaders as MacArthur and Wilson (1967) and their 
ground-breaking Theory of Island Biogeography.  Others are evolving areas of scientific 
investigation that seek to provide frameworks for biodiversity protection, and which are 
important in the context of recovery planning. 
 We also investigated the ecology and dynamics of tall bugbane, including information 
on genetics, distribution, pollination, the role of disturbance, pollinator restriction, herbivory, 
etc., and found that detailed information on this species is available, particularly from work in 
the United States.  In addition to this information, tall bugbane Recovery Team Scientific 
Advisor Denis Knopp conducted detailed field investigations of tall bugbane sites and provided 
field data forms covering site information.   However, a further understanding of the species 
ecology and population dynamics is needed before a final strategy for recovery can be prepared.  
Information is still required on seed dispersal, dispersion on the landscape, recruitment, 
pollination, predators, longevity and preferred habitat  
 The following draft report provides a recommended strategy for tall bugbane based on 
these investigations.  It includes a species summary and discussion of key relevant ecological 
principles.  Guidance for this was provided by other recovery strategies, including those for 
Scarlet Ammannia (Martin, in prep.), Sage Thrasher (Millikin and Gebauer 2002), Coastal 
Giant Salamander (Craig 2002) and Long’s Braya and Fernald’s Braya (Anions 2002).  We also 
concur with the currently listed requirement for Identified Wildlife in the province, where 
Wildlife Habitat Areas for Cimicifuga elata have already been proposed (Ministry of Water, 
Land and Air Protection 2001).  Until further information is gathered, the management areas 
recommended there should be implemented immediately. 
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PART I: BACKGROUND 
 
SPECIES INFORMATION 
 

 
Scientific Name: Cimicifuga elata Nutt. 
Synonym: Cimicifuga elata Nutt. 
Common Name: Tall bugbane, Cimicaire elevee 
Present Status in Canada and year of Designation: Endangered (2001) 
Range in Canada: British Columbia 
Rationale for Status: A perennial herb of mature forests occurring naturally as small 
populations at scattered sites on mountain slopes in a single river valley where logging 
continues to impact populations and reduce its preferred forest habitats. 
 
 Source: Draft Response Statement for Tall Bugbane, May 29th, 2002 

 
Taxonomy Update 
 
In 1998, the genus Cimicifuga was reclassified (Compton1998, Compton et al. 1998) and is now 
officially placed within the genus Actaea.  At present, however, the International Plant 
Names Database (IPND, 2002) and NatureServe (NatureServe Explorer: An online 
encyclopaedia of life [web application] 2002) continue to list the species as Cimicifuga, as does 
the Illustrated Flora of British Columbia.  Because of this, we will retain the former name in 
this report, however, it is important to recognize that information on this species may occur 
under either name. 
 
Cimicifuga elata is one of three members of a western clade of Cimicifuga identified by 
Compton (1998) that includes C. elata, C. rubifolia and C. arizonica.  Compton’s reassessment 
and DNA work has shown that C. rubifolia Kearney (a species of the Appalachian Mountains 
and lower Ohio Valley) is the species most closely related to Cimicifuga elata, with Cimicifuga 
arizonica (a species found only in central Arizona) following closely behind.  C. arizonica 
closely resembles C. elata in habitat and site selection. 
 
Species Description 
 
The following description of Cimicifuga elata is an abbreviated extract from Penny and Douglas 
(2000), with additional information from Compton (1998) and Kaye (2001b): 
 

Cimicifuga elata is a tall (1 -2 m) herbaceous perennial 
understorey species in the Ranunculaceae.  Leaves are frequently 
palmate (usually 3-lobed, sometimes 5 -7 lobed), with a large 
palmate terminal leaflet with five principle veins, and are serrate 
to dentate, and roughly hairy above and smooth below.  The plant 
is finely hairy, with short dark tuberous rhizomes.  The 
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inflorescence is a simple to compound raceme with 50 to 90 small 
white apetalalous flowers.  Fruits are follicles, 9 -12 mm long.  
Follicles each contain approximately 10 red to purple-brown 
heavy seeds. 

 
In its smaller non-flowering state, this species can be confused with Baneberry (Actaea rubra).  
However, it is distinct when flowering and, while non-flowering plants are difficult to spot, it is 
readily spotted in the understorey when in flower. 
 
DISTRIBUTION 
 
Global Range 
 
Cimicifuga elata is a rare endemic species restricted globally to the Pacific Northwest of North 
America, where it is found in Oregon, Washington and British Columbia.  There is an 
unverified report of the species from Idaho. 
 
Specifically, Cimicifuga elata is found from southwestern Oregon near the California border, 
western Washington north to southwestern British Columbia, and from the foothills of the 
Cascades to the foothills of the Coast Range and interior of the Olympic Peninsula (Liston and 
Gray 1998). All populations lie west of the Coast-Cascade mountains in BC and Washington, 
but within these mountains in southwestern Oregon (Penny and Douglas 2000, Kaye 2000) 
(Figure 1). 
 
There are approximately 195 populations in Oregon, and approximately 40 in Washington, 28 in 
recent years (Figure 2).  A detailed listing of stations for the species in Oregon and Washington 
was found in Kaye and Kirkland (1994).  The “Thursday, March 9, 2000 Cimicifuga elata 
summary meeting notes from the Eugene District Office, BLM” provided more recent 
population counts for Oregon and Washington, updating the totals provided by Liston and Gray 
(1998). 
 
In British Columbia, where the species occurs at the northern limit of its range, only ten 
recently verified populations are reported (Penny, 2003) (Table 3; Appendix C and E). 
 
For Global range maps please refer to: 
http://www.canadianbiodiversity.mcgill.ca/english/species/plants/plantpages/cim_ela.htm 
http://www.natureserve.org/explorer/servlet/NatureServe?init=Species 
 
New Reported Range Expansion (Unverified) 
 
There is a report of Cimicifuga elata occurring in Idaho in the Lochsa River drainage, where it 
was observed in 1986 and 1988 by Michael Moore (Moore, pers. comm. 2003).  The report 
requires further investigation but, if verified, would be a significant range expansion for the 
species.   



 5 
 

 

 
Figure 1: Global distribution of Cimicifuga elata  (Source: Klinkenberg and Klinkenberg 2003)
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Figure 2: The distribution of Cimicifuga elata in the United States (after Kaye and Kirkland 1994). 
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Figure 3: Distribution of Cimicifuga elata in British Columbia 
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Canadian and BC Range 
 
In Canada, this species is restricted to the southwestern portion of British Columbia (Penny and 
Douglas 2000), where it occurs in the Coastal Western Hemlock Zone in the dry maritime 
subzone (Meidinger and Pojar 1991) (Figure 3) in the Chilliwack River Valley.  
 
Ten recently verified populations, four recent but unverified populations and three historical 
populations have been reported from British Columbia, from Elk Mountain, Vedder Mountain, 
Mt. Cheam, Tamihi Creek, and Liumchen Mt. (Figure 3) (Penny pers. comm. 2003, Penny and 
Douglas 2000, Knopp pers. comm. 2003).  One of the historical populations (Liumchen Mt.) 
was located in a logged area and is believed extirpated.  The other two are reported from Mt. 
Cheam and the Chilliwack River, and may or may not be one of the above populations.  
 
Percent of Global Distribution in Canada 
 
Less than 5% of the global distribution of this species is estimated to occur in Canada.  In 
Canada, 1997 and 1998 population counts indicated a presence of 207 individual plants BCCDC 
(2003), while an additional three plants were counted by Knopp in 2001.   
 
Discussion 
 
Some authors have speculated that this species may be a possible relict of the mixed mesophytic 
forest that once dominated much of the north temperature portion of the globe during the 
Miocene Epoch (Wentworth 1996). Pellmyr (pers. comm.) indicates that its potential occurrence 
in Idaho would be in keeping with other relict species that occur there.  Liston and Gray (1998) 
indicate that based on genetic studies, the species appears to have recently expanded its range 
into southern Oregon, and that based on low levels of genetic diversity in our northern 
populations, it is possible that while this may be an artefact of a small sample size, it may also 
reflect expansion of its range into BC since the last glaciation (Ganders pers. comm. 2003). 
 
It is also worth noting that GIS analysis has shown that there is a significant correlation of 
occurrence of this species with access roads in British Columbia, indicating a need for further 
inventory in off-road areas.  Collection bias and other factors can influence reported 
distributions of rare species (Klinkenberg in prep.). 
 
HABITAT and ECOLOGY 
 
Introduction 
 
Cimicifuga elata has been described in our region as a species of mature and old-growth forests 
that occurs over a large geographic and elevation range (Penny and Douglas 2000, Alverson 
1986, Wentworth 1994).  These authors also describe it as occurring frequently on gentle to 
steep, primarily north-facing slopes, in sites where some subsurface moisture is available, and 
often proximal to creeks or rivers.  A summary of site features for Cimicifuga elata is presented 
in Table 1 -- information for this was derived by overlaying the BCCDC polygon data on the 
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TRIM maps.  Table 2 presents an example of a field data sheet for Cimicifuga elata based on 
2003 field work by Denis Knopp. 
 
Habitat 
 
Penny and Douglas (2000) describe the habitat of Cimicifuga elata as “shady, moist, mixed, 
mature (70 – 150 yr. old) western red cedar-hemlock forest, commonly in Thuja plicata-
Polystichum munitum-Achlys triphylla communities … [it] also occurs in mixed Douglas-fir-
Acer macrophyllum [sites] and [in] predominantly deciduous stands.”  These authors also 
describe it as being associated with Acer macrophyllum and Alnus rubra, with the former being 
the most common associate.  This association has been confirmed by Kaye (2001b), who, based 
on population surveys throughout the species range, has indicated that “big-leaf maple is a 
primary habitat indicator for this species over the majority of its range.”   This may be tied to 
the higher spring light levels found under a deciduous canopy that allows rapid early season 
growth while moisture is abundant (Kaye and Kirkland 1994).  Kaye and Kirkland (1994) 
speculate that this habitat selection strategy “represents a strategy developed in Cimicifuga 
species of eastern North America (including the ancestors of C. elata), which occur in 
deciduous forests.”  In western forests, big-leaf maple is a species that colonizes natural small 
gaps in the forest that are created as a result of fire, wind and infestations of forest pathogens 
such as root rot, Phellinus weirii (Kaye and Kirkland 1994). 
 
Several authors have mentioned that Cimicifuga elata requires some sub-surface water such as 
that provided by creeks/streams/rivers (e.g. Penny and Douglas 2003).  Knopp (pers. comm. 
2003) has found that it is preferentially located near creeks/streams and on seepage slopes, 
although it is often found in the drier portions of these sites. 
 
Wentworth (1994) describes tall bugbane as a species that grows best in partial or moderate 
shade.  It displays traits compatible with shade-loving species, such as populations dominated 
by small plants, self-compatibility, pollinator-limitation, and heavy seeds that fall near the 
parent plant (Liston and Gray 1998; Kaye 1999).   
 
Kaye (pers. comm. 2003) describes it as a species that can tolerate openings in the canopy 
resulting from windthrow or very light logging, but that clear cut logging is detrimental to the 
species.  He indicates that while it does well in the first few years post-logging, with increased 
numbers of individuals and seed set, the overgrowth of vegetation and eventual dense, even-
aged stands that are produced ultimately cause decline.  Kaye further indicates that this is a 
critical time period (10-30 years post-logging) where light doesn’t reach the plants, and there is 
a question about survival during this regeneration phase.   
 
Keddy (pers. comm. 2003) has indicated that some plant species may be stress tolerant and can 
withstand some logging and the subsequent increase in light, but this does not mean that they 
benefit from modification. 
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Table 1: Summary of site features for Cimicifuga elata in BC 

 
Station 

No. 
Location Forest stand 

activity year* 
Mean aspect (°) 

(Min – Max) 
Orientation Mean slope 

(°) 
(Min – Max) 

Mean elevation 
(m) 

(Min – Max) 

1 Vedder Mt 
N slope 

unknown, 1996 318 
318 

NW 30 
30 

373 
373 

2 Vedder Mt, 
Parmenter 

Rd 
Junction 

unknown, 1987, 
1993 

327 
214 - 4 

NW 24 
3 -  41 

255 
106 - 403 

3 Vedder Mt, 
N slope 

unknown 314 
309 - 319 

NW 27 
26 - 27 

445 
433 - 456 

4 Vedder Mt, 
above N 
end of 
Cultus 
Lake 

unknown 87 
81 - 97 

E 12 
11 - 14 

270 
255 - 289 

5 Vedder Mt, 
above S 
end of 
Cultus 
Lake 

unknown, 1951 97 
80 - 131 

E 20 
15 - 25 

541 
514 - 564 

                                                                            
6 

Tamihi 
Creek, E of 

1932, 1996, 
unknown 

348 
345 - 349 

NW 13 
13 - 14 

593 
587 - 600 

7 Cheam Mt, 
Chipmunk 

Creek 

unknown 46 
44 - 49 

NE 24 
24 

494 
486 - 502 

8 Elk Mt unknown 209 
159 - 245 

SW 18 
9 - 24 

654 
619 - 694 

9 Elk Mt unknown 180 
166 - 199 

S 9 
7 - 12 

669 
660 - 676 

10 Elk Mt (aka 
Ryder Lake 

Uplands) 

unknown 187 
173 - 208 

S 16 
13 - 19 

765 
747 - 781 

11 Vedder Mt 
N slope 

1934, 1951, 
1986 

303 
249 - 339 

NW 16 
3 - 35 

471 
352 - 595 

12 Vedder Mt, 
SW slope 

1940, 1951, 
1992 

NA 
250 - 70 

E to W 21 
1 - 49 

413 
206 - 531 

13 Tamihi 
Creek, E of 

1982 346 
314 - 41 

N 9 
3 - 24 

237 
199 - 275 

14 Cheam Mt, 
S.E. of 

unknown, 1960, 
1978 

 
-- 

 
-- 

 
-- 

 
1200 – 1600? 

       

* The 1951 activity date represents a burn activity, while all other years represent logging activities. 
 

Data for this table was derived from TRIM maps and from MoF forest cover maps provided by SRM. 

 
 
Alverson (1986) suggested that old-growth forests “may provide the optimal light conditions for 
[Cimicifuga] elata, as they often have scattered canopy openings (due to mortality or 
blowdown) that allow more light to reach the understorey than [is the case] in more uniform 
second growth stands.”  While this is not a gap phase species, it is a species that responds to 
increased light with increased flowering and seed set.  Kaye (pers. comm. 2003) describes it as a 
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shade species that is reinvigorated in increased light, but may otherwise “remain static for years, 
perhaps even decades, with individuals subsisting as small seedling-like plants with single 
leaves.” 
 
Harper (1977, 552) briefly discusses species with this ecological strategy, describing a species 
that is “no longer recruiting new seedlings nor producing seed but persist[s] in its habitat in state 
[of] biological inertia…this might be described as a population of regressive type with a 
spectrum of life states including only senile plants.” 
 
Soil Type and Substrate 
 
Wentworth (1996) describes this species as occurring in moderately rich forest soils such as silt 
loams, silty clay loams, or clay loams and, in Washington, specifically occurring on soils 
derived from basaltic rock, argillaceous sandstone and shale, and gravelly or alluvial deposits. 
 
Based on the Soil Landscapes of Canada (Centre for Land and Biological Resources Research 
1996), all Cimicifuga elata stations occur within the region mapped as mineral non-calcareous 
well-drained soils with a root depth of 20-75.  However, the Liumchen Creek Ecological 
Reserve, which lies within the area mapped by CANSIS as mineral non-calcareous soils, is 
reported as an area of limestone-based soils (BCMELP 2001).  This indicates that the accuracy 
of this mapping is suspect.   
 
This discrepancy is interesting.  The precise location for the Liumchen Mt. Station for 
Cimicifuga elata is not known, but it is possible that it may fall within the Liumchen Creek 
Ecological Reserve, and certainly it is in the vicinity of the Reserve.  The Liumchen Creek area, 
and specifically the Liumchen Ecological Reserve, supports a very rare complex of ecosystems 
on limestone based soils (BCMELP 2001).  Cimicifuga elata is not reported from limestone 
soils, but the proximity here is worth investigating.  Because limestone outcrops and substrates 
are known in other regions in Canada for the high numbers of rare species that are associated 
with them (Catling and Brownell, 1995), soil type should be investigated further for bugbane 
stations. 
 
Slope and Aspect 
 
The literature on tall bugbane (e.g. Kaye 1999, 2000, 2001b) indicates that it is a species that 
occurs preferentially on north-facing slopes, with some populations occurring on other aspects.  
In overlaying the occurrences of precisely known stations of BC plants with aspect derived from 
TRIM elevational data, it is apparent that while many populations do occur on north-facing 
slopes, it also occurs on south-facing slopes (Figure 4 below).  A comparison of the TRIM-
based measurements with those recorded by Knopp in the field using a GPS (e.g., as recorded in 
Table 2) indicates that the values reported in Table 1 and plotted in Figure 4 are accurate (e.g., 
for one of the Elk Mountain station’s the elevation, slope and aspect recorded by Denis Knopp 
were 675 m, 18-20° and 220° SW respectively, while the GIS-derived values were 654 m, 18° 
and 209° SW). 
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Figure 4: A rose diagram showing the average aspect associated with Cimicifuga elata 

stations 1-11 and 13. 

 
Elevation 
 
Kaye and Kirkland (1994) report Cimicifuga elata as occurring from 30 to 760 m elevation in 
Washington and Oregon, while Ramsey (1987, 1997) reports it from 60 to 900 m.  However, 
while it occurs at higher elevations in the extreme southern portion of its range, in BC it is 
reported only from mid to low elevations (Table 1).  One exception is an unverified station 
reported by Scagel (1997) that, given the estimated BCCDC coordinates provided, appears to 
occur at a much higher elevation (somewhere between 1200 and 1600 m).  This single record 
should be treated conservatively until a field check of the locale is undertaken. 
 
Associated Species 
 
Vascular plant species associated with Cimicifuga elata vary somewhat between U.S. and 
Canadian populations. Acer macrophyllum is a regular associate throughout its range, while 
Polystichum munitum was present in most U.S. sites and is present at our Canadian sites (Kaye 
2001, Knopp pers. comm. 2003).  In U.S. sites, other associates include Corylus cornuta, 
Oeleria cerasiformis, Rubus parviflorus, Trillium ovatum, Cimicifuga rubra, Claytonia sibirica, 
Sambucus racemosa, Pseudotsuga menziesii, Tolmeia menziesii and Asarum caudatum (Kaye 
2000, 2001).  Oxalis oreganum and Corydalis scouleri are occasional associates in the U.S.  
 
In Canada, common associates are similar, and include Pseudotsuga menziesii, Mahonia 
nervosa, Sambucus racemosa, Rubus parviflorus, Rubus spectabilis, Tiarella trifoliata, Tolmiea 
mensezii, Asarum caudatum.  Interestingly, in British Columbia, Oplopanax horridus (devil’s 
club) is a frequent associate, occurring at seven out of nine stations examined by Knopp (2003) 
and is not listed by Kaye for U.S. sites.  In our region, based on the work by Knopp, it may be 
that devil’s club is an indicator species that may predict the occurrence of Cimicifuga elata or 
the occurrence of suitable habitat. 
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Table 2: Sample Summary of Field Data Sheet Abbreviated from Knopp 2003 

Cimicifuga elata site survey, Dennis Knopp, December 22, 2002 
 
1 Elk Mountain (Data Sheet 1)   
 GPS Location:  restricted information on file with MWLAP 

Precise location: restricted information on file with MWLAP 
  

Site: Plants in Forest, on edge of openings, near seeps and road cut.  Second growth forest 
approximately 100-115 years old 

 Population: 10 dormant stalks visible Sub-groups: 4 sub-groups, 3 - 13 - 30 m apart 
 Area: 56 m x 30 m 

Overstorey: Douglas Fir, Western Red Cedar, Western Hemlock 
Shrub layer: devil’s club, salmonberry, thimbleberry in moist areas, Oregon grape (Mahonia 
nervosa) in drier areas. 
Herb layer: Sword Fern, Piggyback, Foam Flower (T. Trifoliata), Fringe Cup, Wild Ginger, Sedge 

 Slope: South Facing, 18 to 20 degrees, mid-slope 
 Elevation: 675m 
 Light: open/shade 
 Moisture:   Saturated (wet mesic), moist (mesic) dry-mesic 

Landscape Context:  Similar 2nd growth habitat extends from Elk/Thurston Trail to Heli Pad 3, 
then forest composition changes to younger forest. 3 Heli Pads fragment the lower habitat.  Along 
the road patches of old growth in this habitat have been thinned or clearcut.  At high elevations 
forest south of the road is younger and steep. 
Condition:  Reproductive dormant stems located on road cut in natural opening and in denser 
forest.  Larger group located near road, plants appear in most cases to be in well-drained soils near 
seepages (as located by saturated soils or vegetation such as devil’s club, salmonberry, red-osier 
dogwood).  Plants are generally on bench (or depressions) topography on the slope.  
Notes: Crown land, several active cut blocks at higher elevations.  Lower portions of Creek in Heli 
Pad destroyed, will be restored in February 2003. 
Co-occurring Rare Species:    
Red-legged Frog found 100 m from Heli Pad in November 

 Mountain Beaver are located 37m E & N of C. elata 
 

Plot information not included in this summary. 
 
Fire Association 
 
Alverson (1986) and Wentworth (1994) describe the presence of several populations of 
Cimicifuga elata in the U.S. in sites where recent fire history is evident, yet plant population 
numbers are high.  Kaye (2000) mentions fire suppression as a potential threat to this species 
occurrence in the U.S., implying that fire plays a role in the species’ ecology.  However, he 
indicates (pers. comm. 2003) that although populations have been found on sites with evident 
fire history, fire ecology information on this species is lacking, and that there is no data to 
indicate if the species has declined or increased as a result of fire.  He feels that we can only 
state that it appears fire-tolerant. 
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In Canada, the CWHdm subzone has an NDT2 natural disturbance type (Ministry of Forests 
1995).  NDT2 is characterized by large scale, catastrophic fires (average 5-50 ha) with a return 
interval averaging 150-350 years (Smith pers. comm. 2003).  Ken Lertzman (pers. comm. 2003; 
Smith pers. comm. 2003, Parminter n.d.) confirmed that this is a reasonable expectation for the 
Chilliwack Valley region and suggested that the return interval may even be longer. Such fire 
may or may not be beneficial to bugbane populations.  However, McInnis (pers. comm. 2003) 
indicates that it is possible that the Chilliwack region may experience a 20 year fire-cycle, 
although he specifies that there is no data to support this at present.   
 
In the Chilliwack River Drainage, a severe fire was documented for the area in 1938 (McInnis, 
pers. comm. 2003; Chilliwack Forest District 2003).  Three tall bugbane sites in BC have a 
known fire history (see Table 1).   
 
A discussion of fire ecology and fire-related species is presented in Appendix A.  The 
relationship of tall bugbane with fire requires further investigation.   
 
Overlapping Species of Concern 
 
Other species at risk are known to occur in the same region as Cimicifuga elata, although not all 
share similar habitat (Appendix D).  Those that we suspect may overlap in habitat with C. elata 
are: 
 
Plants 
phantom orchid (Cephalanthera austiniae)  
Fendler’s water–leaf (Hydrophyllum fendleri var. albifrons) 
rusty cliff fern (Woodsia ilvensis) 
 
Birds 
Northern Spotted Owl (Strix occidentalis),  
Pacific Water Shrew (Sorex benderii) 
 
Mammals 
Mountain Beaver (Aplodontia rufa) 
 
Reptiles and Amphibians 
Coast Pacific/Pacific Giant Salamander (Dicamptodon tenebrosus) 
 
Invertebrates 
Oregon Forestsnail (Allogona townsendiana)  
 
All of these species overlap in general range and locale, while some (Mountain Beaver) 
specifically overlap at tall bugbane sites (Forsyth and Kovaska 2002; Gyug 1999; Hilton pers. 
comm. 2003; Blackburn et al. 1997; Kovaska in prep. and pers. comm. 2003.; Craig pers. 
comm. 2003; Klinkenberg and Klinkenberg 1990, 1999; BCMELP 2001).  See Appendix D for 
a map illustrating some of the overlapping species distributions in the Chilliwack River Valley. 



 15
 

 
Distribution Bias 
 
GIS analysis has shown that all precisely-located stations for Cimicifuga elata occur within 100 
m of roadways and trails.  This collection bias for the species is likely a result of access 
difficulties that, combined with time limitations for field surveys, have not encouraged 
extensive survey work.  It is quite likely that additional populations will be found away from the 
roads.   
 
SPECIES BIOLOGY 
 
Life-span 
 
Cimicifuga elata is reported as having a relatively long life-span (Alverson 1986), with a 
median life span of between 4 and 6 years and possibly longer (Kaye 2000).  Kaye (pers. comm. 
2003) has indicated these are average life spans, and that the length of time that an individual 
plant can persist in low light conditions is unknown but could be as long as 50 years. 
  
Dormancy 
 
This is a species that exhibits short periods of dormancy of usually one, sometimes two years, 
with 7.5 - 12.4 % of the population dormant at any one time, depending on the population 
studies (Kaye 2000). 
 
Phenology 
 
 Flowering 
 

Cimicifuga elata flowers in British Columbia from mid to late June through to late July 
and early August (Penny and Douglas 2002), and  in the U.S. has been observed flowering 
between July 21 and August 25 (Kaye and Kirkland 1994).  Flowering is sequential, with 
only a small number of flowers in bloom at a time (Pellmyr 1985; Wentworth 1996).  
Under natural conditions, this species flowers infrequently, and it is only in natural gaps, 
or gaps created by logging or roadcuts, that substantial flowering occurs corresponding 
with significantly increased density and increased plant size (Kaye, 1994, 1999, 2000, 
2001, Penny and Douglas 2000).     

 
 Seed germination 
 

Seeds are produced in this species during the summer months, however, no information 
was found on natural germination periods or success rates.  Under cultivation seed 
germination occurred as early as mid-December (Kaye 2001b).  Germination under 
cultivation has been studied (Kaye 2001b;  Kaye and Kirkland 1994), who indicate that 
warm stratification (that is, warm-cold stratification) is required for this species to break 
dormancy, and that no seeds germinated when using cold stratification (that is, cold-cold 
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stratification).  Specifically, two weeks of warm stratification followed by cold 
stratification, then followed by alternating warm temperatures, results in a germination 
rate of up to 96% (Kaye 2001b).  Detailed germination studies have been conducted by 
Kaye over several years for Cimicifuga elata. 
 

Pollination Biology 
 
Cimicifuga elata is a nectarless geitonomous species that is structured both for selfing and out-
crossing. However, the primary mechanism appears to be selfing, although out-crossing is not 
ruled out (Pellymr 1986).  Penny and Douglas (2000) indicate that it is likely evolving towards 
selfing as the prime process.  Pellymr (1986) studied two species of nectarless Cimicifuga, 
including C. elata and C. rubifolia (a closely related eastern species) and experimented with 
wind pollination.  However, in these wind pollination experiments, no fruits were obtained, 
although wind-pollination for shade species is feasible.  Instead, 100% self pollination was 
observed for Cimicifuga elata. 
 
Pollinator visitation to Cimicifuga elata is generally infrequent, and less than that reported for 
other Cimicifuga species (Pellymr 1986).  This may correspond with the relatively few flowers 
that are actually produced under natural conditions.  Kaye (pers. comm. 2003) indicates that in 
the southern part of its range, pollinator visitations to Cimicifuga elata are high, and plants are 
more robust, occur at higher densities, and flower more frequently.  In the northern part of its 
range, few pollinators are observed.  However, Kaye (pers. comm. 2003) feels that it may take 
only one bee to pollinate an entire population.  Bumblebees are known to make repeated visits 
to individual flowers and populations. 
 
Evans (1992, 1993) reports both bumblebees and solitary bees as the prime pollinators for this 
species, while Pellymr (1986) reports bumblebees, beetles, syrphid flys and introduced honey 
bees, with other invertebrates observed only occasionally.  However, he points out that 
bumblebees are the most frequent visitor, and that geitonogamy ensures that virtually every 
bumblebee visit results in pollination. Karst (1998) provides a discussion on bees and bugbane.  
Regrettably, bumblebees are not well-known in BC, so little information on these is presently 
available (Needham pers. comm. 2003). 
 
Pellymr (1986) studied U.S. populations of Cimicifuga elata and points out that based on his 
observations and data, the flowering period in this species corresponds with the peak time for 
bumblebee worker density.  Queen bumblebees have small foraging ranges (Pullin 2002), and   
bumblebees and solitary bees have generally smaller foraging ranges that honeybees (Gathman 
and Tscharntke 2002).  In 16 species of solitary bees studied by Gathman and Tscharntke 
(2002) in Europe, all were reported to forage within very small distances of 150-600 m.  Habitat 
requirements for solitary bees include nesting sites, food resources and nesting material, and 
local habitat structure is more important than large-scale landscape structure. 
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Pellmyr also reports that other flowering plants in the vicinity of Cimicifuga elata are the 
attractors for bumblebees, though even these attract bees at a very low frequency. Phacelia 
nemorallis was observed to be a very great attractor, while other plants that attracted 
bumblebees included Vancouveria hexandra, Tolmiea menziesii, and Tellima grandiflora. 
 
Genetics 
 
A review of the conservation genetics work carried out for this species by Liston and Gray 
(1998) highlights several important points that will influence a recovery strategy.  Liston and 
Gray has found that there is limited gene flow between populations of Acteae elata, and this is 
characteristic of selfing species (Liston and Gray 1998, 12).  He states: “this is consistent with 
the observation of self-compatibility and limited pollen movement in [Cimicifuga] elata.” This 
is important for recovery planning as it means that meta-population dynamics probably do not 
play a role in this species. 
 
He also concluded that there is no real evidence that the southern populations of this species are 
distinct, that there is no correlation between levels of genetic diversity and population size or 
elevation (thus larger is not more diverse), and that populations from disturbed sites with more 
reproductive plants tend to have lower level of genetic diversity (though this is not statistically 
significant).  He proposed a hypothesis of predominantly north-south movement for this species, 
with limited east-west movement. 
 
 Reproductive Biology and Root Morphology 
 

Cimicifuga elata is classed as a rhizomatous geophyte (Fairbarns 2002).  By definition, 
geophytes are underground storage devices made up of a swollen stem base.  Many people use 
the term bulb to refer to all geophytes, but not all geophytes have bulbs.  A rhizome is a 
modified stem, and the stem tissue is the primary storage tissue.  Geophytes evolved as a 
mechanism for plant survival through adverse climatic conditions and, as a result, geophytes in 
their natural habitats are capable of perennial life cycles.  This biology no doubt accounts for the 
ability of Cimicifuga elata to persist under unfavourable conditions for as-yet undetermined 
periods of time. 
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Figure 5: Root morphology of Cimicifuga elata by Knopp, 2003 

 
While Acteae elata is a rhizomatous species (Ramsey1987, 1997; Penny and Douglas 2000; 
Liston and Gray 1998; Penny and Douglas 2000), it does not normally spread by rhizomes 
(Kaye pers. comm. 2002).  Observed reproduction is primarily by seed (Kaye 1999, 2000, pers. 
comm. 2002; Kaye and Kirkland 1994).  Kaye does not rule out that a few plants may reproduce 
clonally, but this is not the norm.  This is contrary to Ramsey (pers. comm. 2002), who believes 
it reproduces both by seed and by vegetative reproduction, particularly in areas of slumpage on 
slopes.  Knopp (2003) examined roots from one plant in our population and found them to be 
10-12 cm short, thick rhizomes with several buds (Figure 5), which may indicate an ability to 
spread vegetatively, but no documentation of this process has been found. 
 
Kaye (2000 17) reports that  
 

“generally seedlings become small vegetative plants the following year, with only a few 
individuals moving to the other stages.  Small vegetative plants tended to stay small, and 
reproductive plants tended to stay reproductive.  Large vegetative plants…were more 
likely to grow to reproductive plants or regress to small vegetative plants than they were to 
remain the same.” 

 
Mortality is reported as highest for seedlings and lowest for reproductive plants (Kaye 2000). 
 
Capsules and Seeds 
 
Each flower of Cimicifuga elata can produce one, sometimes two or three, capsules containing 
6-12 seeds (Wentworth 1996).  Penny and Douglas (2000), Kaye (1994, 2000), and Wentworth 
(1996) describe the seeds of this species as heavy.  However, length of seed viability is 
unknown (Wentworth 1996), although Kaye (pers. comm. 2003) has stated that he feels long-
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term viability is limited, and that seeds kept in packages do not appear to have a long life.  This 
makes seed banking unlikely for this species. 
  
Dispersal 
 
The seeds have no specialized dispersal mechanisms, but explosive dehiscing of seed capsules 
has been described for this species, dispersing seeds to within a few meters of the parent plants 
(Wentworth 1996).  Other dispersal strategies may be on the hooves of deer (Knopp 2003) and 
perhaps by rodents, such as Mountain Beaver, which overlap in specific habitat. 
 
BIOLOGICALLY LIMITING FACTORS 
 
Introduction 
 
In its natural, undisturbed state, this species is potentially limited by a number of biological 
factors and concerns that commonly affect all plant populations, but which may have more 
serious effects on rare species that occur in low numbers in few populations.  These factors 
include outbreeding and inbreeding depression, herbivory, pollinator restriction, pathogen 
suppression, climatic limitations, habitat restriction, niche restriction, etc.  In addition, rarity 
itself imposes limitations.  Several of these biological components have been investigated by 
U.S. researchers (e.g. Liston and Gray 1998, Kaye 1994, 2000, Evans 1993, 1994, Pellmyr 1994 
and others).   
 
Limitations Imposed by Small Populations 
 
In BC, populations of Cimicifuga elata range between 1 and 71 individuals even where 
flowering has increased in response to logging (Penny and Douglas 2000; Penny 2003).  In the 
U.S., most populations of this species are comprised of 25 - 200 individuals, except in southern 
Oregon (the southern edge of its range) where populations support thousands of individuals 
(Kaye and Kirkland 1994).  This apparent longitudinal gradient from north to south may 
indicate that our populations are not likely to ever support the same numbers as their U.S. 
counterparts, with numbers limited by climatic variation, pollinator restrictions, or other site 
conditions resulting from latitudinal constraints.  This has implications for recovery, as recovery 
targets for population size will be constrained by the natural population densities expressed in 
this portion of the species range.   
 
One caveat to this is the threat to the species imposed by fire suppression as discussed by 
several authors (Kaye 2000, 2001, 2002; Kaye and Kirkland 1994, 1999; Kaye and Cramer 
2002; Alverson 1986; Wentworth 1996).  If fire suppression is considered a threat in the U.S., 
then this species may require a fire regime in order to reach maximum densities--a response to 
reduced competition, increased light and a nutrient flush.  Although direct evidence of a positive 
correlation between Cimicifuga elata and fire is not available, researchers point to the 
occurrence of this species in previously and recently burned sites (Kaye 2000; and others). 
Wogan et al. (2000), in their recovery strategy for Oregon populations, recommend fire 
management for Cimicifuga elata in some portions of the U.S. range where fire was a natural 
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component of the system.  It is not clear if fire played a role elsewhere in the region, or in our 
portion of the range, however some of our populations occur on sites with a fire history.  It is 
possible that a fire cycle may be necessary to sustain healthy viable populations under natural 
conditions.  Smith (pers. comm. 2003) does not believe that the fire return period in the 
Chilliwack region is sufficient to play a role in population maintenance, however others 
(McInnis pers. comm. 2003) speculate that fire frequency may be higher in this area than 
expected, although there is no data to support this at the present time.  In the central western 
Cascades researchers (Weisberg and Swanson 2001) report that fire intervals range from 80 to 
300 years.  If future research supports a fire ecology for this species, or a fire frequency in our 
region that may play a role, then fire suppression may be contributing to our small infrequent 
populations.  
 
Species with low population numbers are precarious species.  Several authorities have indicated 
that small populations may suffer dramatically from biological factors such as founder effect 
and genetic drift, the reduction in genetic diversity that can decrease adaptability to change and 
catastrophe (Fischer et al. 2000b, Menges 1991).  Fischer et al. (2000a) indicate that a 
population size of approximately 1000 individuals may be necessary to sustain critical genetic 
variation, and this may or may not be important in Cimicifuga elata.  These authors have also 
pointed out that in other rare clonal Ranunculus species, such as Ranunculus reptans, genetic 
drift occurs in spite of the long-lived and clonal nature of the species.  They indicate that 
management should aim to increase the number of plants in small populations in order to avoid 
reduction of genetic variability by genetic drift.  However, in long-lived species exhibiting 
biological inertia, and low reproductive rates, this may or may not be a factor. 
 
A second concern surrounding low population numbers is the ability of the population to 
withstand catastrophe, and the very real possibility of genetic extinguishing.  Catastrophic 
disturbances, both natural and anthropogenic, can devastate an entire population when numbers 
are low. 
 
In the case of Cimicfuga elata, however, we believe that the actual density and frequency of 
occurrence is not yet fully known, and that the persistence of this plant in a small “semi-
dormant” state (i.e. small plants with a single leaf) may mean that it has been overlooked and 
not accurately inventoried.   
  
Isolation and Genetic Distinctness 
 
As discussed above, in a study done by Liston and Gray (1998), all populations examined 
throughout the range of Cimicifuga elata were found to be genetically distinct and isolated from 
other populations. Kaye (2000) states that U.S. “populations appear to be independent of the 
others, growing or declining according to local influences.”  This distinctness of each 
population as identified by Liston and Gray (1998--from work done in 1997) and Kaye (2000) 
limits recovery action.   
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This isolation may indicate that metapopulation 1 dynamics are not playing a role here among 
our populations and this has major implications for associated potential immigration and 
recruitment among populations (see discussion in Appendix A).  The caveat to this is that Liston 
and Gray (1998) only surveyed two BC populations in 1997.  It is possible that additional 
genetic survey work will give different results for our populations.  Liston’s report from 1999 
(where he further studied the populations in 1998) has been requested, but has not yet been 
received. However, given the occurrence of our populations at the northern limit of the species’ 
range, the resulting sparsity of populations compared with southern populations, and fewer 
pollinators,  our populations are likely to be more isolated and unlikely to interact.  Isolation 
also influences pollinator availability in this already pollinator-limited species, and limits 
genetic diversity gained from out-crossing where pollinators may be active between 
populations. 
 
Pollinator Restriction 
 
Cimicifuga eleata is a geitogamous (self-pollinating) nectarless species of Cimicifuga primarily 
dependent upon bumblebees and honey bees.  This dependence imposes a biological limitation 
on the species.  While several species of invertebrates (bumblebees, solitary bees, syrphid flies, 
beetles, etc.) have been observed visiting flowers of Cimicifuga elata, generally pollinator 
visitation is not high.  Visitation is lower in the northern and central portions of the species 
range than it is in the southern portion of the range (Liston and Gray 1998; Kaye pers. comm. 
2003; Pellymr 1986), with bumblebees being the most frequent visitor.  
 
Pollinators reported for this species include bumblebees, honey bees and solitary bees for 
pollination (Pellymr 1986).  Bumblebees are reported as the most frequent visitors (Pellymr 
1986), while others are sporadic in occurrence.  This critical tie to bumblebees as pollinators 
means that protection of bumblebee nest sites could be important for future survival of this 
species.  It would be important to determine if the bumblebee pollinators for Cimicifuga elata 
are species with small foraging ranges, or large foraging ranges, and if good seed set is 
presently occurring in our populations. 
 
Although self-pollination is the most frequent route for pollination, out-crossing also occurs, 
and the flowers of this species are morphologically suitable for either (Evans 1992, 1993).   
 
Rarity 
 
Rarity poses biological limitations on a species that will influence recovery capability and 

                                                   
1 Hanski and Gilpin (1997 2) state that:  “Any assemblage of discrete local populations with 
migration among them is considered a metapopulation….a system with no turnover and no 
migration would not be considered a metapopulation.”  Further discusson on metapopulations is 
given in Appendix A. 
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strategies.  This is a species that is rare throughout its range and occurs in low numbers in few 
sites throughout the majority of that range. This may or may not be a result of niche 
specialization, rare habitat, or a combination of factors that may lead to rarity in the landscape,   
but rarity imposes limits of abundance on the species and can result in few isolated populations 
that may be subject to out-breeding depression and other key factors that affect rare species. 
This type of rarity makes an objective of increased abundance for the species less of a goal, but 
rather shifts the focus of recovery more towards protection of known sites, detailed inventory 
and documentation of all potential stations, elimination of threats and detailed studies of the 
ecological and genetic impacts of reintroduction or population enhancement.  A detailed 
discussion of ecological rarity is presented in Section A. 
 
Pathogen control 
 
Cimicifuga elata is a species that frequently associates with big-leaf maple, a species that 
colonizes small forest gaps following wind throw.  Windthrow frequently occurs in senescent 
trees that exhibit the effects of forest pathogens such as root rot.  Forest management techniques 
that limit pathogens’ abundance may have direct effects on niche generation for this species.   
 
Climate   
 
Cimicifuga elata occurs in the Coastal Western Hemlock (CWH) Zone and, within this, it 
occurs in the dry maritime subzone, the warmest subzone (mean annual temperature of 9.8° C) 
which has the greatest number of months with a mean temperature of >10C (5.7 months) 
(Meidinger and Pojar, 1991).  This climatic restriction poses limits on the species’ occurrence in 
BC and in the Fraser Valley. 
 
Phytogeography 
 
Ganders (pers. comm. 2003) has indicated that this species cannot be a relict species in the 
Chilliwack area because the area was entirely glaciated.  He believes it is a “recent” arrival that 
is in the processing of dispersing into suitable habitat when conditions and/or climate permit 
and if dispersal occurs.  This species is considered a relict species in the U.S., where it survived 
in unglaciated pockets, and is now expanding its range (Pellmyr pers. comm. 2003).  This may 
account for its rarity in our region.   
 
 
Also, long-distance dispersal in this species is not presently understood, though it is likely that it 
occurs inadvertently via animal carriers. However, dispersal imposes biological limitations on 
expansion of the species on any scale.  The question of how it disperses remains to be resolved, 
and some detailed study would be required to investigate this.  Keddy (pers. comm. 2003) 
speculates that other species of Actaea (Cimicifuga) may have been dispersed by bears in the 
past, and that decline in bear populations may reduce the potential for dispersal. 
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Herbivory 
 
Herbivory imposes important biological limitations on this species, and may play some role in 
the species scarcity.  In studies in the U.S., Kaye (2000, 2001a, b, c, 2002) reports high levels of 
herbivory for some populations, although herbivory levels fluctuate from year to year.  
Herbivory is highest in transplanted plants, although this, too, fluctuates, both from year to year 
and from site to site, ranging from 6% to 30% of the total plants in a population.  The lowest 
amount of herbivory is reported along roadsides (Kaye and Kirkland 1994).  Kaye (1999) also 
concludes that herbivory by deer and elk is more frequent in clear cuts and edges than in 
unmanaged old-growth forests.   
 
Herbivores reported for Cimicifuga elata include deer, elk and mountain beaver (Kaye, 2002).  
In our Canadian populations, Knopp (2003) reports the occurrence of mountain beaver at six out 
of nine sites examined in 2003, but has not observed herbivory of the bugbane by Mountain 
Beaver. 
 
These observations are interesting as some ecologists theorize that rarity is often a strategy to 
avoid herbivory (Pellmyr 2001), where some plant species occur in low numbers in a scattered 
patchwork distribution.  This might provide some insight for any future attempts at introduction 
or reintroduction, whereby a patchwork, low density, approach may be required to increase 
chances for success. 
 
THREATS 
 
Introduction 
 
Kaye (2001a, b), Wentworth (1996), Alverston (1986) and Wogan (1996) list several key 
threats to the survival of Cimicifuga elata populations:  timber management activities, lack of 
reproductive potential, lack of seedling recruitment and fire suppression.  In BC, timber 
management activities include clear cut, heli-pads, and road cuts.  In addition, potential 
harvesting activities for medicinal use and potential seed culling for propagation by native plant 
nurseries may be a growing threat.  Each of these is discussed below. 
 
Logging and Associated Disturbance  
 
Logging is listed by several authors as detrimental to Cimicifuga elata (Wentworth 1996; 
Alverson 1986; Penny and Douglas 2000; Kaye 2000, 2001; Kaye and Kirkland 1994, 1999; 
Kaye and Cramer 2002).  In carrying out the background work for this recovery strategy it has 
become apparent that clear cut logging is not beneficial to this species.  However, U.S. resource 
managers have found that single tree removal might not be detrimental dependant upon impact 
on the substrate (Kaye 2000).  Single tree removal does not alter site factors substantially 
(White and Jentsch 2001). Substrate integrity is important for maintaining soil profiles and site 
moisture levels for this species and other co-existing species at risk. While clear cut activities 
“pose risks associated with disturbing the forest floor and upper soil horizon that may be 
harmful to some C. elata populations, especially on steep slopes” (Kaye 1999 165), it is clear 
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from Kaye’s work in monitoring populations in the U.S. that some canopy opening increases the 
density, biomass and seed set in this species as a result of increased light.  However, as Kaye 
(1999 165) points out   
 

 “we could not locate any populations in second growth or plantations of moderate age 
(20-30 years).  It may be that inventories for the species have been inadequate in this age 
class or competition for light and other resources excludes the species from habitats with 
dense tree growth.  The short-term effects of timber harvest appear to be positive, but 
population viability in the long-term, after confers regrow to shade the forest floor and 
compete for resources, could be low.”   

 
The complexity seen here may be explained by the species’ biology.  We theorize that the 
emerging understanding of this species is that it occupies niches where big-leaf maple becomes 
established thus allowing stronger, bright light conditions in the spring before leaf-out for 
seedling establishment and reproduction, similar to Actaea species in the eastern deciduous 
forests where this species is thought to originate.  Once established, the species can persist for 
years with minimal flowering and recruitment and then can take advantage of senescence in the 
surrounding forest matrix when blow-downs occur creating gaps and time periods of greater 
light intensity.  This is likely a careful balance between associated light increase and increased 
competition that can occur in openings—the intensity of which may be governed by the gap 
size.  Gap size may provide the balancing framework. 
 
Like all plants Cimicifuga elata responds to increased light, but this does not mean that it 
requires high light, or large openings (Keddy pers. comm. 2003).   
 
In our region, gap openings in mature and old-growth forest can re-invigorate small plants of 
Cimicifuga elata that may have been persisting in a static state for many years, perhaps as much 
as 50 years (Kaye pers. comm. 2003).  Natural gaps in a mature forest can be large, or quite 
small, sometimes on only a few meters across, and a small gap located in a matrix of 
surrounding forest would see minimal change to site conditions other than increased light.  
White and Jentsch (2001) indicate that a general rule of thumb for gap size before site 
characteristics change is that the diameter of the gap has to be twice the height of the 
surrounding trees in order for the gap not to be influenced by the surrounding trees. 
 
Logging, and disturbance as a whole, can be detrimental to the species.  Liston and Gray (1998) 
indicates that disturbed populations show lower genetic diversity than undisturbed populations.  
We theorize that this may be because old persistent populations in undisturbed sites eventually 
produce a degree of genetic variation in response to selective pressures over time.  In disturbed 
sites, where populations are young and established from single seed sources (that is, from small 
populations with few flowering individuals), genetic variation is much reduced in selfing 
species.  It would take many years for comparable genetic variation to evolve. 
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Fire Suppression 
 
Fire suppression is reported as a threat to this species in the U.S. where some populations occur 
in sites with a regular fire history (Alverson 1986; Wentworth 1996; Wogan et al. 1996, Kaye 
1994, 1999, 2000).  Some discussion of fire is given above in the section on Biologically 
Limiting Factors, and in Appendix A. 
 
 Alverson (1986 5) points out that populations of Cimicifuga elata have been observed in sites 
that show evidence of fire: 
 

“Cimicifuga elata must have some ability to survive periodic wild fires since the two 
sites with the largest populations [in Washington] show evidence of past wildfire.  The 
year following fire could provide an excellent opportunity for the establishment of new 
seedlings, providing there is an open seed bed and competing shrub cover is eliminated.” 

 
Kaye has indicated (pers. comm. 2003) that it certainly seems fire tolerant, but no data is 
presently available on its response to fire.    
 
Native Plant Nurseries 
 
Cimicifuga elata is cultivated by some nurseries in the U.S. and seed collection for cultivation 
poses a significant threat.  Collection of source seed for this will reduce the reproductive cohort 
in a given year.  See the following web page(s) that list seeds for sale:  
http://www.nargs.org/seed/pageg1.html  (Posted by the North American Rock Garden Society). 
 
While cultivation of rare species, and reintroduction into historical sites, may be a viable 
management tool, this must be done in a way that preserves genetic integrity, and does not 
negatively impact on a population of an already precarious species through such factors as out-
breeding depression.  Little is known about the impact of seed collecting in small rare 
populations, and it may be that some as yet unknown factors limits seed germination in favour 
of population maintenance.  Re-introduction of transplants can have negative impacts, and 
certainly attracts herbivores (Kaye 2000, Cahill et al. 2001).  Simply touching a plant can alter 
its appeal to herbivores, and greenhouse growing or growing under different conditions can 
certainly alter physiology.  Out-breeding depression is a key concern in non-interactive 
populations of a rare species that are evolving based on local influences and have little if any 
genetic exchange between or among populations. 
 
Medicinal Uses 
 
With the phenomenal growth in alternative medicine, use of native plant species for a variety of 
remedies has become commonplace, with many rare species listed on web sites as remedies. 
Cimicifuga elata is listed in several web sites, including that of the Southwest School of 
Botanical Medicine (http://www.swsbm.com/HOMEPAGE/HomePage.html) 
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In contrast, no First Nations use of Cimicifuga elata is reported in British Columbia (Turner per. 
comm. 2003), although it has been reported in general references as having medicinal value 
(Moore 1993). 
 
Pollinator Restrictions 
 
Because Cimicifuga elata is a pollinator-limited species, and pollinator limitations will 
influence fertilization and seed set, any activity that impacts on the pollinators for this species 
will be a threat to the survival of the species.  Key areas of threat to pollinators include direct 
nest destruction during logging operations, pesticide spraying, and infectious diseases affecting 
pollinators.   
 
In assessing threats to pollinators, consideration must be given to the foraging distance of the 
pollinators.  If short-distance foraging species are involved, due considerations will need to be 
given to the generation of large cut areas that remove some nest sites and prohibit remaining, 
more distant bees, from reaching Cimicifuga populations.  Short-distance foragers may not be 
able to reach our populations. 
 
The degree to which this is critical is dependent upon the foraging ranges of the bumblebees 
that are the main pollinators for the species.  Until we know which species are involved in our 
populations, we will not know what the foraging capability of the pollinators is.  Kaye (pers. 
comm. 2003) has indicated that limited pollinators may not be a problem if good seed set 
occurs.   
 
Contrarily, logging may attract pollinators via attraction to other flowering plants and encourage 
new nesting sites, thus increasing potential pollinators and the percent seed production--
provided that this is not offset by habitat deterioration caused by loss of a canopy, or the extent 
of edge effect into remaining habitat. 
 
Roadside Maintenance 
 
Kaye (1999) has outlined threats to Cimicifuga elata populations that include roadside 
maintenance activities such as grading, spraying and brushing.  Cimicifuga elata frequently 
occurs along road edges, perhaps reflecting the placement of roads on benches where this 
species occurs. 
 
POPULATION SIZE AND TRENDS 
    
There is insufficient date available on BC populations to determine any population trends.  A 
monitoring program to assess population change is needed.  Benchmarks of population change 
have been established by Kaye (2000) in the U.S., who indicates that a population decline of 
more than 25% in a single year should be of concern.  It is not known if this percentage would 
also apply here, where the species occurs at the northern limits of its range and may face 
broader swings in environmental influences, and potentially in numbers.
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Table 3: Locations of Cimicifuga elata in British Columbia (After Penny 2003) 

 
Stn. 
No. 

CDC  
E O # 

Location Year Collector # of plants / 
area 

      
Extant     
 Recently verified    
      

1 13 Vedder Mt N slope 1997 Penny & Hartwell 6 
2 12 Vedder Mt, Parmenter Rd Junction 1997 Penny & Hartwell 13 / 0.1 ha. 
3 14 Vedder Mt, N slope 1997 Fontaine & Hartwell 29 / 0.5 ha 

4 2 
Vedder Mt, above N end of Cultus 
Lake 1996 Douglas & Penny 54 / 5-6 ha. 

5 17 
Vedder Mt, above S end of Cultus 
Lake 1997 Fontaine & Hartwell 71 / 4 ha. 

      
6 7 Tamihi Creek, E of 1997 Penny & Hartwell 7 / 0.1 ha. 

      
7 3 Cheam Mt, Chipmunk Creek 1997 Fontaine & Hartwell 1 

      
8 4 Elk Mt 1997 Penny & Hartwell 26 / 0.25 ha. 
9 - Elk Mt 2001 Knopp 3 

 10 - Elk Mt (aka Ryder Lake Uplands) 2001 Jim Trask & Knopp unknown 
  - Elk Mt (aka Young Creek) 1994 Larkin & Knopp unknown 
      
 Not recently verified    
11 16 Vedder Mt N slope 1988 Scagel unknown 
12 15 Vedder Mt, SW slope 1988 Scagel unknown 

      
13 10 Tamihi Creek, E of 1982 Scagel unknown 

      
14 11 Cheam Mt, S.E. of 1989 Scagel unknown 

      
      
Historical     
15 - Chilliwack R. 1901 Macoun unknown 

16 1 Liumchen Mt 1957 Beamish/Vrugtman 
unknown (Likely 
extirpated) 

17 - Cheam Mt 1895 Gowen unknown 
 
 
HABITAT REQUIREMENTS 
 
Survival Habitat   
 
Survival habitat for this species will include all extant stations for the species in BC.   
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Recovery Habitat  
 
All currently extant stations will be important for this species survival and recovery in Canada. 
This will include critical habitat at each station.  Based on current knowledge, critical habitat for 
tall bugbane should be defined as the areal extent of the population, plus dispersal area, plus 
pollinator foraging requirements (if the pollinator is found to be a species with a short foraging 
range), plus a buffer zone around the populations that would protect the site from edge effect 
from any potential logging activities.  
 
Buffer zones are needed to provide protection from changes in site conditions around the edges 
of cut blocks.  The depth of the edge effect and, therefore, associated buffer zone that is needed 
varies with the width of the opening created.  Small openings will show little shift in site 
conditions while large openings will show greater shifts over a larger area, leading to a need for 
a deeper buffer zone.  Buffer zone width should aim at minimizing edge effect and will also 
vary depending on slope position, potential upslope activities, etc..  This may also include 
potential buffering for pollinator nest sites if pollinators for our populations are found to be 
short-distance foragers.   
 
A literature review for buffer zones in conservation biology work is available on the web at: 
http://egj.lib.uidaho.edu/egj15/martino1.html  by Martino (2001).  See Appendix A for a 
discussion on buffer zone theory, edge effect, and buffer width. 
 
Habitat Trends  
 
The noted population declines that occur following logging, and the increasing amount of 
logging within the critical range of the species in BC, would indicate that suitable habitat for 
this species is declining in BC.  At least two stations or sub-populations for this species are 
known to have been disturbed by logging, and at one site the plants have been reported as 
extirpated (Penny and Douglas, 2000) while at the other, a heli landing pad was placed on top of 
the population (Knopp pers. comm. 2003).  However, specific information on habitat trends not 
related to logging is not available, and detailed targeted fieldwork would be needed to confirm 
population loss in all cases. 
 
Habitat Protection/Ownership 
 
No BC populations of tall bugbane are found in protected areas, although one population on 
Vedder Mountain is protected within a small wildlife tree patch and a visual landscape reserve 
(Ministry of Water, Land and Air Protection 2001). 
 
No information has been provided by MWLAP on the ownership of the properties within which 
tall bugbane stations occur in. 
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ECOLOGICAL ROLE   
 
Based on our investigations, Cimicifuga elata may potentially be an indicator species for the 
occurrence of other species at risk such as Pacific Coast Salamander, Mountain Beaver, or 
Water Shrew.  Presently Mountain Beaver occur at six of the ten verified extant sites for 
Cimicifuga elata.  The Coastal Giant Salamander is reported in the immediate area of one 
bugbane population (Knopp pers. comm. 2003).  No ecological relationship is evident. 
 
SOCIO-ECONOMIC CONSIDERATIONS 
 
There is no doubt that long-term survival of this species within its very restricted range in BC 
and Canada is dependent upon maintenance of critical habitat, which necessarily means some 
restrictions are needed on commercial logging in the vicinity of Bugbane populations.  Specific 
impact will come from the need for suitable buffer zones around populations, prevention of 
logging in high priority potential sites for the species, and recovery in historical stations for the 
species.   
  
RECOVERY POTENTIAL AND RATIONALE 
 
Ecological and Technical Feasibility 
 
Recovery for this species is highly feasible if currently known stations are protected, additional 
populations found, and critical habitat and buffer zones established to provide protection from 
commercial logging operations.  Ecologically, the species may gain from pollinator protection, 
and, if no new stations are found, from (patchwork) reintroduction of plants from the local gene 
pool in historically known stations, with protection from predators (i.e. exclosures for deer).  
Exclosures have been used successfully to promote growth in rare plant communities elsewhere 
(Rondeau Provincial Park) and may be useful in reducing herbivory on transplanted plants. 
 
Anticipated Conflicts or Challenges 
 
Challenges to the recovery of the species lie in further understanding of its ecology, including 
its pollinators (the species involved, their foraging ranges and their ecological requirements), 
seed set and recruitment.  Conflict is likely to occur where current logging operations, including 
heli-pads, are encroaching upon known populations.  Knopp (pers. comm. 2003) has indicated 
that at least one small population of plants was recently eliminated because of logging 
operations and heli-pad establishment.  These plants occurred in close proximity to another 
currently extant population.  If recovery is to be achieved at this station, then activity at the site 
must be halted and the plants allowed to either recover or re-establish. 
 
 
RECOMMENDED APPROACH FOR RECOVERY 
 
Because this species overlaps with other species at risk, a single species recovery strategy may 
or may not be appropriate, and this will require discussion.  Certainly other species must be 
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considered during recovery work for this species, such as the Spotted Owl, Mountain Beaver, 
and Pacific Giant Salamander. 
 
Conversely, the effect of recovery action plans for these other species on tall bugbane should be 
assessed.  Information on some associated species is data restricted and is not available to us at 
this point for assessment.   
  
Additional detailed survey work for the species is needed prior to finalizing a recovery strategy 
as it is possible that intensive searching will turn up additional off-road populations.  This will 
aid in reducing the threat to the species and down-listing the status. 
 
The following key approaches are recommended for recovery of this species: 
 
Primary: 

? immediately implement protection strategies for Cimicifuga elata and its critical 
habitat, including the establishment of buffer zones.  This may be achieved by 
implementing existing Wildlife Habitat Areas under the Identified Wildlife 
Management Strategy for BC; 

? conduct detailed targeted search for this species within its known and predicted 
range in BC; 

? initiate detailed population monitoring in order to assess population health, vigour, 
recruitment, populations trends, identify pollinators and pollinator ecology and, in 
particular, determine seed set in BC populations.  This will require monitoring for an 
initial 3 year period in order to determine population trends, health and vigour; 

? if seed set is low, pollinator protection may be required, particularly if these are 
short-foraging species of bumblebees.  Any existing buffer zones may require 
adjustment.  Critical habitat for Cimicifuga elata should include critical nesting and 
foraging habitat for bumblebees if needed; 

? conduct some conservation genetic work on BC populations in order develop 
baseline data for future evaluation; 

? allow the evolution of natural forest processes that encourage a balance of ecological 
factors, such as the occurrence of forest pathogens such as root rot, in order to 
generate appropriate conditions for suitable niche generation that may eventually 
support populations of this species; 

? conduct some experimental work with deer exclosures to discourage herbivory and 
improve survival and encourage seed development, but only if the approach is 
carefully assessed for any impact on Cimicifuga elata that may result from increased 
competition, and from loss of grazing, which have important positive relationships; 

?  develop some basic identification skills in forestry workers so site assessments can 
be conducted prior to the commencement of logging; 

 
Secondary: 

? if no additional populations are found, and if seed set in our populations is found to 
be low with associated declines in population numbers, then consideration should be 
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given to population enhancement at known sites.  Because of the ecological 
implications of this, any such work should be approached cautiously and only with 
detailed knowledge of population demography, population genetics and pollinator 
information for our species.  Efforts should be made to reduce herbivory in order to 
protect seedlings and transplants and minimize physiological changes to stock that 
may attract herbivores.  Note that stock should only come from neighbouring 
populations that share critical site features such as slope, aspect, elevation.  Some 
genetic work may be needed in order to determine the risk this may invoke 
genetically. 

 
 
KNOWLEDGE GAPS 
 
Survey and Monitoring Requirements  
 
There are some key knowledge gaps and survey requirements for this species: 
 

? Reconnaissance inventory is needed during the peak flowering season to search for 
potential sites within the species limited range.  This will ensure all suitable habitat has 
been assessed for the occurrence of tall bugbane. 

? Accurate population counts are needed for each site during peak growing season, as this is 
presently lacking. Review of the population counts in the status reports and CDC data 
revealed variation in population numbers.  The areal extent for each population should 
be measured and the extent of critical habitat determined on site. 

? Seed production and recruitment assessment is required for each population in order to 
establish needs for pollinator protection, active hands-on management, or other options. 

? Permanent plot establishment would be beneficial in order to monitor known populations, 
and to determine population change over time as this information is presently lacking for 
the species. Monitoring for a three-year period is recommended initially, with visits four 
times per season to assess vigour, flowering, herbivory throughout the growing season.  
Particular attention should be paid to counts of flowering plants versus non-flowering 
plants, seed set, recruitment, herbivory, pollinators, potential dispersal agents, and 
interaction with Mountain Beaver (as might be apparent from cuttings outside burrows).   

? Consideration should be given to experimental exclosures as a means of reducing 
herbivory and increasing seed set in this species.  This should be done at the largest 
population where only a portion of the population would be impacted by the exclosure in 
case negative effects are observed.  Exclosures should not exclude Mountain Beaver 
unless bugbane populations appear to be significantly declining (e.g. greater than 25% of 
all populations in a given year, as per Kaye (2000).   
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Research Requirements 
 
There are several key research initiatives that should be undertaken for this species: 
 

? Identification of pollinators and pollinator activity should be more in-depth than basic 
monitoring can provide.  Because several authors have indicated that bumblebees are 
the prime pollinator for this species, a bee expert should be hired initially in order to 
determine which species of bumblebee is involved, and to determine the foraging 
distances for the species.  If they are foraging-restricted species (i.e., species with a 
foraging range of only a few hundred meters), and seed set and recruitment in the 
populations is low, then the recovery strategy should be amended to provide protection 
for the pollinators critical habitat. 

? Determine the degree of genetic variability in BC populations and the relationship 
between populations in order to assess outbreeding depression concerns. This may 
require reciprocal transplants and crossing experiments (Fischer pers. comm. 2003).  It 
is possible that some work on this has been done by Liston in the U.S., however 
attempts to contact him to this point have not been successful.  If no further work was 
done on BC populations, then we should consider supporting this research here in 
order to gain as much of an understanding of our populations as possible.  This will aid 
in any future decisions regarding restoration of populations, or population 
enhancement. 

 
Threat Clarification Research Requirements 
 
Further investigation is needed on the effects of fire suppression.  If pollinators are short-
foraging species then protection of critical bumblebee habitat (nesting sites) will be needed and 
this will require a bee expert. 
 
CONCLUSIONS 
 
Cimicifuga elata is a relatively long-lived forest species of mature and old growth forests 
associated with deciduous components in the canopy.  It benefits from increased light in the 
spring and small openings produced by windthrow, but otherwise exhibits biological inertia—
that is, the ability to persist in what appears to be a “semi-dormant” state for many years and 
then be re-invigorated when conditions improve.  In our area, it overlaps in distribution with 
several other species at risk, and this may influence the management strategy undertaken.  Gaps 
in the knowledge base for our populations exist, including information on seed dispersal, 
recruitment, population viability, pollinators and pollinator foraging distances, dispersal agents 
and population trends.  Recovery potential for the species is high  immediate protection for 
known populations is provided, and if commercial logging activities are modified in the vicinity 
of Bugbane populations, and if forestry workers can learn to identify this species and conduct a 
site search prior to logging.  Primary to this is habitat protection.  This will require attention to 
edge effect and the establishment of buffer zones that are adequate and protect populations from 
site modification that can occur for many years post-logging.  It will also require further 
knowledge on the role of pollinators in persistence of our populations. 
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PART II: RECOVERY 
 
RECOVERY GOALS 
 
The preparation of this recovery strategy was carried out following the guidelines provided by 
RENEW (2001) and by other recovery strategies that have been developed recently for both 
plant and animal species, including those for Sage Thrasher (Millikin and Gebauer, 2002), 
Long’s Braya and Fernald’s Braya (Anions, 2002), Ammania robusta (Martin 2002), Coastal 
Giant Salamander (Kovaska 2003), and Oregon Forestsnail (2002).  Recovery strategies must, 
by definition, focus on the long-term survival of a species rather than short-term population 
increases.  This means assessing, if possible, the long-term health and strength of populations.  
These requirements, combined with an assessment of applicable ecological theory and 
conservation biology principles, and a detailed analysis of the species, lead to the following 
objectives for the recovery of Cimicifuga elata in Canada: 
 
The objectives are: 
 

? To ensure the persistence and population health of Cimicifuga elata at all known stations 
within its historical range in Canada where habitat still exists;  

? To manage human impacts at all known and potential sites of occurrence so that patterns 
of natural population dynamics and dispersal can be maintained; 

? To facilitate down-listing from Endangered to Threatened, if possible, by mitigating 
potential threats that challenge the continued survival of this species in Canada.   

 
SHORT TERM RECOVERY OBJECTIVES 
 

1. To increase our understanding of the life history and habitat of the species, so that 
appropriate conservation measures can be taken; 

2. To increase our understanding of the population dynamics of this species, including 
a thorough search of all potential habitats so that rarity can be effectively gauged, 
and to obtain accurate estimates of population sizes and distribution, so that 
appropriate conservation measures can be taken; 

3. To protect known populations and subpopulations through management of habitats; 
4. To identify and protect critical habitats and habitat features in areas occupied by the 

species; 
5. To identify and manage potential habitats within the natural range of the species that 

are currently unoccupied by the species. 
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STRATEGIES FOR RECOVERY 
 

Table 4: Strategies for Recovery of the tall bugbane in Canada 

 Priority Broad 
Approach / 
Strategy 

 Objective Specific Steps Anticipated Effects Cost 
Estimates 

Primary       
1 urgent Protection 

Planning 
 The Identified 

Wildlife Management 
Strategy  for 
Cimicifuga elata 
should be 
implemented right 
away, the Wildlife 
Habitat Areas should 
be placed on the 
ground.  This should 
be completed within 
one year. 

This action will 
buffer protect 
existing populations 
from site alterations 
and assist in 
buffering from any 
adjacent logging 
activities. 

 

2 urgent Inventory 1, 2 Search for and map 
new populations, 
field check historical 
station, and test 
predictive mapping; 
complete detailed 
rare plant data forms; 
conduct population 
count, following RIC 
standards 

Additional 
populations may be 
found that will aid 
in upgrading status 
designation; 
determine presence 
of other species at 
risk 

 

3 urgent Monitoring 1, 2 Establish 3 year 
monitoring program2 
for BC populations to 
determine seed set 
and recruitment, 
population health and 
viability, following 
RIC standards.  
Important to assess if 
populations are 
stable or declining 
and critical habitat, 
and to determine 
appropriate buffer 
zone needs for this 
species and site type. 

May or may not 
identify need for 
pollinator 
protection; will 
identify critical 
habitat, including 
that of pollinators; 
will establish 
population health 
and vigour, 
establish permanent 
monitoring plots for 
future regular 
assessment (1 every 
five years) 

 

3 Important Research 1, 2 Pollinator study, 
determine species of 
bumblebee 
pollinators and assess 

Determination of 
critical habitat 

 

                                                   
2 Detailed monitoring strategies for Cimicifuga elata are presented in Klinkenberg and Klinkenberg (2002).  Please 
refer to this for data collection forms and other details. 
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needs 
4 Important Research 1, 2 Conservation 

Genetics,   conduct 
assessment of our 
pops as needed. 

Determine degree 
of genetic diversity 
within our 
populations and 
among populations 
to assess population 
dynamics   
population    

 

5 urgent Habitat 
Management 

3, 4, 5 Work with province 
and forest companies 
to develop critical 
habitat extent and 
buffer zones for each 
population in our 
area. 

 Definition and 
mapping of 
protected areas for 
each population; 
protection of each 
population from 
logging activities  

 

6 Ideal Habitat 
Management 

2, 5 Consider 
establishment of 
experimental deer 
exclosure as a means 
of increasing seed 
production and 
recruitment   
 
In logged sites, 
consider establishing 
experimental 
exclosures to 
minimize herbivory 
by deer and 
encourage seed set  
 

This will allow seed 
set and dispersal 
that would 
otherwise not occur 
in these disturbed 
conditions (see 
write up). 

 

7 Priority Education and 
Stewardship 

1, 2, 3 Develop a guide or 
handbook for use by 
logging company 
personnel for 
identification of 
bugbane before 
operations begin 

This may prevent 
population loss 
prior to detailed 
inventory work. 

 

Secondary       
8 important Habitat 

management 
5 If population 

enhancement 
becomes necessary, 
then a detailed 
assessment of sites 
and the ecological 
implications and 
drawbacks will be 
needed. 

Increased density  
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ACTIONS ALREADY COMPLETED OR UNDERWAY 
 
Protection 
 
Wildlife Habitat Areas have been recommended for this species at all known sites by the 
provincial Identified Wildlife Management Strategy (Ministry of Water, Land and Air 
Protection 2001).  The size given for these Habitat area is “typically between 20 and 40 
hectares, but this will depend on site specific conditions such as the size of the populations and 
occurrence.” (Ministry of Water, Land and Air Protection 2001).  The recommendation included 
the establishment of a core area and a management area. The core area is defined as the 
perimeter of the population and a 30-50 m band surrounding the population.  The management 
zone should be 150-200 m depending on site-specific characteristics, and aimed at preserving 
ambient conditions and limit windthrow. 
 
Inventory 
 
The Scientific Advisor to the tall bugbane Recovery Team, Denis Knopp, has already begun 
collecting some baseline data on known BC populations, including site specific details such as 
slope, aspect, soil type, areal coverage and overlapping species at risk.  Denis has provided this 
information to the recovery team in the form of detailed site data sheets for each known station 
  
Denis is also investigating reports of new populations, and has added at least one new 
population for the species and has expanded the known boundaries of new and previously 
reported populations.  He has also ruled out a report of a new station on Sumas Mountain. 
 
The BCCDC has updated and reassessed the total number of known populations for this species 
in BC, using newer COSEWIC definitions of population, and is providing accurate geographical 
locations for all stations with precise and verified UTM coordinates. 
 
 
FUTURE NEEDS 
 
The Tall Bugbane Recovery team has determined that some specific questions and details 
require further investigation for Cimicifuga elata, including: 
 

? more detail on dispersal, 
? other predators and potential co-evolutionary relationships 
? species of bumblebees that are involved in pollinating and their foraging requirements 
? logging/site history for each site 
? where flowering and non-flowering plants have been observed 
? dormancy in our populations 
? fire history for all sites, if available 
? age classes of occurrence   
? ground temperature relationships 
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? land ownership 
? additional species at risk with overlapping habitat/site requirements 
? determine specific genetic information for our populations 
? buffer zone requirements should be explored for this species and site type 

 
STATEMENT OF WHEN PLAN WILL BE COMPLETED 
 

? Implementation of Wildlife Habitat Areas with associated buffer zones can be achieved 
within one year.  

? Initial recovery strategies (inventory) for tall bugbane can be achieved in 2003.  
? Monitoring establishment can be achieved in 2003, but completion of the initial 

monitoring phase will require three years (2006).   
? Genetics can be further investigated in 2003 and if further field work is needed, this can be 

achieved by the end of 2004. 
? Determination of pollinating species can be achieved in 2003. 

 
POTENTIAL MANAGEMENT IMPACTS FOR OTHER SPECIES/ECOLOGICAL 
PROCESSES   
 
Several species at risk overlap with tall bugbane at some sites, in particular Mountain Beaver 
and Coastal Giant Salamander. Management steps taken for tall bugbane, therefore, should not 
harm other overlapping species at risk.  Initial survey and monitoring work will have no direct 
impact on co-incident species, but rather should benefit other species if additional observations 
on them can be obtained.   
 
Spotted Owl (Endangered) 
The Chilliwack Region is home to the Spotted Owl in British Columbia.  While no owls at this 
time are known to have their home range overlapping extant populations of Cimicifuga 
populations (Hilton, 2003), this is nevertheless historically overlapping territory in the vicinity 
of Mt. Liumchen.  Tall bugbane was found historically at Liumchen Mountain by Beamish 
(1957), which Penny and Douglas report in 2000 as “converted to young forest”.  Hilton (2003) 
reports a sighting of spotted owl in the Liumchen Creek management area, although owl 
surveyors have not visited the site since 1997.  It is not known if the two species overlap here 
because the Beamish location is not precise.  Management requirements for the Spotted Owl 
will benefit tall bugbane, whereby mature and old growth forest habitat suits both species. 
 
Mountain Beaver (Endangered) 
Recovery team scientific advisor, Denis Knopp, reports Mountain Beaver presence at six tall 
bugbane locations, and has seen evidence that the plant is a food source for the Mountain 
Beaver. Kaye (1999, 2000) reports that Mountain Beaver feed on tall bugbane. 
 
Phantom Orchid 
This threatened plant species occurs throughout the lower Fraser Valley from Mission to the 
Chilliwack area, and is found in the vicinity of tall bugbane.   
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EVALUATION 
 
In the case of tall bugbane, success of recovery efforts can be determined by:  the persistence of 
known populations at all known sites; the potential discovery of additional populations (or at 
least reduction in the probability of the species occurring elsewhere); recovery of damaged 
populations in logged sites. 
 
Specifically: 
 

1. Plants persist in known stations. 
2. New populations are found and monitored. 
3. Population health and viability assessment is achieved for each population. 
4. Population stability and/or expansion is reported over time. 
5. Key understanding of population dynamics is developed, such as understanding of 

dormancy and annual variation, to help differentiate the “normal’ annual population 
fluctuation in numbers from fluctuations that indicate potential serious decline. 

6. Understanding of pollinator importance and limitations is achieved. 
 
CONCLUSIONS 
 
Recovery planning for Cimicifuga elata has taken into consideration known species information 
to date, applicable ecological principles and concerns for this species, and review of the 
conservation strategies underway in the U.S. 
 
Intensive targeted inventory and population monitoring aims to fully document the species’ 
occurrence in the Chilliwack area.  It also aims to compile key information on our Canadian 
populations of the species, including population health and vigour, reproductive status 
(including seed set), identification of the key pollinator(s), determination of critical habitat at 
each station, and appropriate buffer zone width.  Buffer zone determination will require 
assessment of all components of the species’ biology and an understanding of edge effects on 
this species. 
 
Some thought should be given to testing deer exclosures as a means of increasing seed set and 
recruitment of our populations, but testing should be conducted only on a portion of our largest 
population in case there are negative effects on the population from deer exclusion.  Other rare 
plant species in our region (Phantom Orchid) appear to benefit from reduction of competition 
that accompanies grazing. It is possible that Cimicifuga elata may be sensitive to the increased 
competition that could result from exclosures.   
 
Additional population enhancement measures using plant restoration techniques may be 
considered if detailed targeted inventory work fails to locate additional populations of the 
species and if existing threats to known populations cannot be ameliorated, or if population 
decline is observed.  It should only be conducted as a secondary where protection from logging 
can be assured, and should pay careful attention to ecological principles.  Otherwise, 
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reintroduction is not only likely to fail, but valuable recruitment stock (seeds and seedlings) will 
have been removed unnecessarily from our critical populations (Kaye pers. comm. 2003).     
 
We must stress here that our Canadian populations are too few, and our numbers of individuals 
too low, to allow for any seed removal, or any other potentially destructive activity around these 
populations. Attention must be paid to the real possibilities of adverse effects on populations of 
mixing seed from different populations and locales.  The literature is quite clear on the potential 
for population loss through out-breeding depression, and steps must be taken to minimize this 
possibility. 
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APPENDIX A: ECOLOGICAL CONSIDERATIONS 
 
INTRODUCTION 
 
Preparing a recovery strategy for any species requires investigation not only into the life history 
and population dynamics of the species, but also investigation into the ecological components 
and theory that influence a species’ interaction in the environment.   
 
In Part I of this report, we summarized the known life history of Cimicifuga elata.  In Part II, we 
presented a recovery strategy for the species.  This appendix deals with the ecological 
considerations that were reviewed in arriving at the strategy. 
 
In assessing the ecological literature, and compiling known information on this species, several 
ecological concepts, issues and management strategies emerged as important in recovery 
planning for Cimicifuga elata.  These include: 
 

? Isolation and genetic distinctness:  conservation genetics 
? Metapopulation dynamics 
? Types of rarity 
? Herbivory 
? Pollinators/Keystone species 
? Buffer Zones 
? Population enhancement 
? Use of deer exclosures 

 
Isolation and Genetic Distinctness:  conservation genetics  
 
This is an exciting area of ecological research that offers insight into the nature of populations, 
including genetic diversity, occurrence of inbreeding or outbreeding depression, evolution, etc.   
For Cimicifuga elata, genetic research in the U.S. has revealed some key information that is 
directly pertinent to recovery planning, as follows: 

? Liston and Gray (1998) found that populations studied throughout the species range 
were genetically distinct; 

? populations are surprisingly genetically diverse, particularly in the centre of the species’ 
range, with less diversity observed in the southern populations.  Northern populations 
(British Columbia) were also less diverse, and while this may be a correct 
interpretation, Liston and Gray cautioned that only two populations from BC were 
studied; 

? low diversity in southern populations were thought to be a result of recent range 
expansion, and this may also be true for our northern populations; 

? both Kaye (2000) and Liston and Gray (1998) state that populations of Cimicifuga elata 
are responding to local influences rather than broader influences, thus leading to local 
selection pressures and evolution of locally hardy populations. 

? disturbed populations were found to have lower genetic diversity. 
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 If populations are isolated and genetically distinct, then recruitment from other 
populations is unlikely. This precludes such recovery activities as population enhancement 
using adjacent seed sources from neighbouring larger populations.  The isolation and genetic 
distinctness that is found in Cimicifuga elata populations results in a narrower range of 
adaptation to microclimatic factors and to concerns about out-breeding depression should seeds 
from ecologically different site types be mixed in order to provide recruitment (Fischer pers. 
comm. 2003; Kaye pers. comm. 2003).  Seeding of populations may or may not be appropriate 
in this instance because introduction of seeds from different genetic populations may cause out-
breeding depression resulting from minor variations in site adaptation. Testing for out-breeding 
depression should be conducted prior to any seeding or reintroductions (Fischer pers. comm. 
2003).  Specifically, Fischer states that:  
 

“if the species is very threatened, don’t waste seeds, i.e. sow them into suitable niches, or 
plant pre-grown plantlets.  Bringing genetically different material may be a problem 
because of outbreeding depression and because of disruption of local adaptation.”   

 
Kaye (pers. comm. 2003) has indicated that if population enhancement is considered then 
seeding should only be considered using seeds from populations within the immediate local that 
come from identical (as much as possible) site types; then the risk of out-breeding depression is 
lower.  However, Keddy (pers. comm. 2003) indicates that seeding and transplanting to enhance 
populations should only be a last resort in any case as recovery action should focus on habitat 
protection, buffering and restoration.  A discussion of population enhancement is presented 
below. 
 
Metapopulation Dynamics 
 
In exploring the dynamics of recovery for Cimicifuga elata it is necessary to examine the 
population dynamics of the species as far as is known, and this includes assessment of the role 
of metapopulation dynamics.  Metapopulation dynamics drive many populations and have been 
examined by many researchers, including Hanski and Gilpin (1997), Hanski and Simberloff 
(1997), and others. 
 
Hanski and Gilpin (1997 2) give the following definition for metapopulations:   “Any 
assemblage of discrete local populations with migration among them is considered to be a 
metapopulation.”  Simberloff (1997) gives two basic definitions of the concept:  “populations 
are spatially structured into assemblages of local breeding populations and that migration 
among the populations has some effects on the local dynamics, including the possibility of 
population reestablishment following local extinction.” 
 
Exchange between populations within a metapopulation ensures (sub)population restocking in 
event of decline, and means that while local factors, such as fire, wind throw, etc., can influence 
any part of the group leading to decline, re-establishment following decline can occur from 
within the broader group.  This interaction between populations allows them to act as a single 
large population, or metapopulation. 
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In the case of tall bugbane, genetic work by Liston and Gray (1998) indicates that each 
population examined appears to be genetically distinct.  This means that interaction and, thus, 
genetic exchange between populations is limited if not non-existent.  In 1997, Liston and Gray 
examined two populations in British Columbia and found the same genetic distinctness.  Kaye 
(2000) indicated that rather than showing evidence of interaction between populations within a 
larger metapopulation, populations of tall bugbane appear to be influenced by local factors. 
 
Dispersal for Cimicifuga appears to be limited.  Keddy (pers. comm. 2003) believes that the 
dispersal agents for some eastern Actaea (Cimicifuga) species may no longer exist or exist in 
enough numbers to promote dispersal or interaction. (He has speculated that bears may be 
involved in dispersal of Actaea in eastern forests.) 
 
This current genetic isolation and potential lack of dispersal agents means that individual 
population recovery cannot be achieved via adjacent source populations. Intermixing between 
individual populations is not a viable recovery strategy as it may lead to outbreeding depression.  
Each population of tall bugbane, influenced as they are by local factors, could be adapted to a 
specific set of site factors, and may not respond well to a shift in site location (Kaye pers. 
comm. 2003).  Reciprocal transplants and crossing experiments would be necessary in order to 
determine if this is the case, and to assess if the species has enough inherent plasticity from 
population to population, or if the founder effect has narrowed the species’ options for 
adaptability and survival under different site conditions (Fischer pers. comm. 2003). 
 
 Rarity  
 
Cimicifuga elata is a species that is rare throughout its range, occurs in a single habitat type, and 
occurs in scattered populations in low numbers.  While fire suppression may have reduced 
population densities in some parts of its range, and perhaps reduced the number of populations 
in these areas, it is possible that this is a species that was never particularly abundant prior to 
European colonization.  This requires further investigation and some further assessment of the 
environmental constraints that may be selectively acting on it, including assessment of the 
effects of fire on abundance.   
 
The terms ‘rare’, ‘threatened’ or ‘endangered’ are used to describe the status of a species that 
has small or declining populations (Harvey 1985).  In dealing with a recovery of a rare species 
such at Cimicifuga elata, the fundamental restraint on actions that will increase abundance is the 
very rarity of the species itself.  Rarity brings with it a set of constraints, definitions and 
understanding about ecological interactions, including competition, dispersal, predation, 
recruitment and more.   
 
Several authors have discussed the meanings of rarity, how rarity works, relationships between 
predators and rarity, types of rarity, etc. (Harper 1981; Gaston 1994; Rabinowitz 1981; Drury 
1974).  In understanding rarity and the reasons why some plant species are rare and others are 
not, several key points have emerged in the literature. “The rarity of many species is unlikely to 
be a result of a single factor, and it is unlikely that the relative roles of different environmental 
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factors in causing rarity can be generalize from one species or plant assemblage to another” 
(Gaston 1994).  One of the fundamental questions surrounding rare species is “are rare species 
rare because they are only capable of exploiting a narrow range of environmental conditions, or 
because the spatial extent of the conditions they can exploit is highly restricted” (Gaston 1994).  
In attempting to answer this question, ecologists have focussed on the concept of niche and 
niche pattern.  One conclusion that has been reached “is that there is little evidence that rare 
species have niches that are narrower than those of abundant species, but some evidence that the   
sets of conditions which fall within the niche space are more scarce or unusual in physical space 
for rare species than they are for abundant ones” (Gaston 1994). 
 
Importantly, the ranges of a variety of species appear to be limited by dispersal.  In the case of 
tall bugbane, dispersal is certainly constrained, with most seeds falling within meters of the 
parent plant (Alverson 1986, Kaye 2000), and perhaps some incidental dispersal by animal 
vectors through entrapment in mud on hooves.  No other mode of dispersal has yet been 
observed for this species, and the patchiness of it in the landscape may or may not indicate poor 
dispersal ability.  Keddy (pers. comm.) speculates that other species of Actaea (Cimicifuga) may 
be limited in their dispersal today because dispersal vectors such as bears have declined.  
Because of this, we do not know if tall bugbane is rare in the landscape because its niche is rare, 
or because dispersal influences its occupancy of space.  As Gaston (1994) indicates, most 
explanations of observed relationships between rarity and reproductive traits, such as dispersal, 
indicate that environmental constraints force rare species “to sacrifice traits associated with a 
high establishment ability in order to survive.  If these interpretations are correct, then the effect 
of a low probability of establishment on rarity would be a secondary cause stemming from the 
environmental constraint.” 
 
In examining tall bugbane, we find a plant species that has the ability to survive under extreme 
conditions (low light) through what may be termed biological inertia (Harper 1977) until such 
time as it is re-invigorated by increased light through canopy openings caused by fire or 
windthrow.  In major openings, such as those created by clear cuts, relatively prolific flowering 
and seed set occurs.  But then, this relative abundance, and ability to be abundant, is quickly 
constrained, first by herbivory—bigger patches of food are easier to find—and then the 
resulting thick closing in of the canopy that occurs in early second growth, reducing light 
intensity to lower levels than occurs in mature forest peppered with natural gaps.  It would 
appear that environmental constraints have led to this species retaining the ability to be prolific, 
but equally retaining the ability to persist, perhaps for decades under less invigorating 
conditions, as Kaye (2002, pers. comm. 2003) has pointed out. 
 
Drury (1974) defined three types of rarity:   

? species restricted to a very few localities, and but found in large numbers at each 
locality; 

? species found in very small numbers widely dispersed in each community where 
they grow but they occur in many suitable areas over their geographic range; 

? species that occur as few individuals in widely scattered localities over a large 
geographic area of what appears to be suitable habitat. 
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Rabinowitz (1981) further refined this classification, determining seven types of rarity base on 
range, abundance and habitat restriction.  Kaye used Rabinowitz’s classification to define the 
type of rarity of Cimicifuga elata (see below).  
 

Table 5: Rarity type for Cimicifuga elata based on Rabinowitz’s (1981) “seven forms of 
rarity”.  (Source:  Kaye et al. 1997) 

 
 
 
Based on the above--type of rarity, the effect of predators, dispersal ability--all play into type of 
rarity expressed by Cimicifuga elata and its place in the landscape, and our ability to influence 
that. 
 
Herbivory 
  
Harper (1977) viewed predators as important factors in determining the numbers of individuals 
in populations of rare species, and Harvey (1985) confirmed this. He found that predation is one 
of the major causes of mortality in plant populations.  A great deal of literature exists on 
herbivory and its effects on plant species.   
 
Several authors have observed herbivory on Cimicifuga elata ( Kaye, 2001a, b, c, Kaye and 
Kirkland 1994, and others).  Kaye has reported deer, elk, and mountain beaver as key predators 
for this species, while Knopp (pers. comm. 2003) has observed deer herbivory at BC stations.  
Kaye has observed herbivory rates ranging from 6% to 30% in some years in some populations 
of Cimicifuga elata.  Herbivory has direct impacts on plant populations, including loss of 
recruitment in years where herbivory is high, changes to the root-shoot ratio, changes in plant 
chemistry (Herrera and Pellmyr 2002).  Herbivory is an important consideration in a recovery 
strategy for Cimicifuga elata as Kaye (2001) observed increased herbivory in transplanted 
plants.  This may be expected based on the work of Cahil et al. (2001), who document how even 
simple handling can make individual plants more appetizing to predators.  
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Herbivory is important in assessing limitations to recruitment, the seedling cohort, and 
management practices. Should the secondary recovery strategy of population enhancement be 
considered in the future, the effects of herbivory on transplants will have to be considered.  
There is clear evidence that predators may have a considerable impact on populations, and 
predation may occur at any stage in the life cycle (Harvey 1985). 
 
Keystone Species 
 
The Ecological Society of America identifies pollinators as keystone species (Ecological 
Society of America 2000).  In the case of tall bugbane, we do not have key information on the 
pollinators for this plant, although bumblebees are identified as the major pollinators.  If these 
are found to be short-distance foragers, then protection of critical habitat for the pollinators will 
be essential for continued viability of the species, particularly in light of logging operations in 
the area.   
 
Buffer Zones 
 
Substantial literature exists on the use of buffer zones in conservation planning.  Buffer zones 
are used to minimize effects of adjacent land use practices, for example to minimize edge effect 
and associate changes this can impose on site conditions and to minimize the effects of 
herbicides and insecticides.  This is particularly important where pollinator restriction is a 
concern.  In our sites, buffer zones will benefit overlapping species at risk, and should be of 
benefit to the site as a whole.  Size of the buffer zone may vary with the species in question, and 
some discussion on this should be carried out with other recovery teams where overlapping 
species are involve before a buffer size is determined.  Martino (2001) has provided a web 
based review of literature at http://egj.lib.uidaho.edu/egj15/martino1.html 
 
In British Columbia, the Identified Species Management Strategy (ISMS) provides detailed 
strategies for listed species, including Cimicifuga elata.  In these, Wildlife Habitat Area 
requirements are outlined which includes standardized buffer zones widths to ameliorate edge 
effects.  While buffer zones must be tailored to the species in question, the strategy allows for 
on-site adjustment.  Such adjustment should take into account slope, aspect, elevation, exposure 
and adjacent potential activities and their effects on adjacent natural communities and habitats. 
  
 
Population Enhancement 
 
In Oregon, researchers are using population enhancement techniques for restoration of 
populations of Cimicifuga elata in order to reverse the effects of habitat loss through logging.   
Transplantation and seeding -n of populations may be a reasonable approach to saving 
populations in some circumstances, however many ecologists recommend against it, and instead 
look to direct habitat protection for recovery management (Keddy pers. comm. 2003).  Keddy 
believes that transplanting should be a last resort, used only in situations of serious decline 
where all other alternatives have failed.  The Canadian Botanical Association (see this web site 
for the complete position paper: http://www.sru.edu/depts/artsci/bio/jgc/positio1.pdf) supports 
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this position, and does not support transplants as a means of population recovery.  This is 
grounded in the ecological difficulties that are encountered, including determining sources for 
seed stock to minimize either in-breeding depression or out-breeding depression (and the 
resulting disastrous consequences for rare species), working with the problems of increased 
herbivory in transplanted stock, altering what may be critical densities of occurrence for rare 
species, and several other key ecological considerations. 
 
In the case of Cimicifuga elata, transplantation and seeding-in of populations should be 
considered a last resort if recovery cannot be achieved with the primary recommendations.  
However, given the likelihood that additional populations may turn up during inventory work, 
and that semi-dormant “seedling-like” plants may have been overlooked in previous inventories, 
and given that there are other potential strategies that could be used to increase seed production 
and recruitment, population enhancement is only recommended in this recovery strategy as a 
secondary methodology.  Instead, we focus on ways of reducing herbivory in both natural 
populations and in populations occurring in clear cut areas in order to increase seed set.  In 
addition, we keep in mind that for rare species that may be naturally rare, increasing abundances 
and prevalence may not be appropriate measures.  This may be the case with Cimicifuga elata 
where this species may be occurring at its natural level of occurrences in our region. 
 
One method we consider for increasing recruitment in our populations is the use of deer 
exclosures, while in the U.S. pepper spray on plant leaves is used to discourage deer.  While 
exclosures have their own ecological implications, including prevention of needed plant-animal 
interactions, we recommend only excluding deer from portions of larger populations and then 
monitoring this for effects on bugbane.  
 
 In the event of serious population declines beyond the levels that our populations are now at, 
and where the above efforts are not considered useful, then a decision may be made to use direct 
intervention to prevent Cimicifuga elata from disappearing from our flora.  If this path is 
embarked on, however, we must keep in mind that plant restoration comes with both positive 
attributes and ecological concerns.  While seeding or transplanting can help enhance 
populations, it also requires caveats in terms of source material in order to prevent genetic 
erosion of a population, or genetic blending (thus losing the locally adapted gene pool) or out-
breeding depression.  Kaye et al. (1997) provides a good discussion on this topic, and it is 
widely discussed elsewhere in the literature.  He has specified (pers. comm. 2003) that if plant 
restoration techniques are used, that plant/seed sources come from same populations or very 
close neighbouring populations that share very similar site characteristics so that genetic 
adaptations that will be incorporated into a population will be for similar site characteristics as 
much as it is possible to do.   
 
The issues that surround population enhancement or plant restoration revolve around mixing 
populations/traits, genetic decline, and potential loss of the protected population.  This makes 
embarking on this route of recovery fraught with ecological dangers and it should be thoroughly 
investigated before decisions on either initiating the process, or selecting the seed sources is 
undertaken. Essentially, “a narrow definition of ‘native’, careful interpretation of recent 
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research, and practical attention to the ecology and genetics of source material will be required” 
(Kaye et al. 2001e). 
 
Kaye (2001b) points out that data for population enhancement work in the use is based on only 
one full year’s growth, and that most transplants remain small and stunted due to animal 
damage.  He also points out that measures to reduce herbivory may change this, such as the use 
of pepper spray to repel deer. 
 
Deer Exclosures 
 
Browsing by deer and other herbivores can impact plant biomass, density, reproduction and 
dispersal.  Several authors have studied the impacts of deer on vegetation and the effect of deer 
exclosures on vegetation (e.g. Anderson1994, Balgooyen et al. 1995, Shelton and Inouye 1995, 
Lubbers and Lechowicz 1989).   Cimicifuga elata is particularly affected by browsing (Kaye 
2000) and this may reduce potential increases in seed set and recruitment in populations. 
 
In the U.S., resource managers are using such hands-on techniques as light logging to create 
small forest gaps, and pepper spray to discourage browsing by deer in order to increase plant 
species density, seed set and recruitment.  However, because any impact, such as that created 
even by light logging, may be sufficient to alter growing conditions for this rare species, and 
because pepper spray is a more intensive way of controlling deer, we suggest a different 
approach.   
 
Elsewhere (e.g. Ontario) deer exclosures have been used to restore vegetation following impact 
by deer browsing in provincial parks such as Rondeau Provincial Park, and this alternative 
method for increasing seed set in Cimicifuga elata may be feasible.  However, there are 
ecological drawbacks that must be carefully considered before exclosures could be used as part 
of bugbane management.  For example, for some plant species, removal of grazing can increase 
competition to unacceptable levels and plant populations can decline; this has happened with 
some Phantom Orchid populations, for example (Klinkenberg and Klinkenberg 1999).  Factors 
such as these should be taken into consideration if exclosures are tested on Cimicifuga elata. 
 
There is no doubt that exclosures work but, in this instance because we do not know enough 
about bugbane ecology (i.e. how it is dispersed), exclosures should not exclude small mammal 
activity around the plant, but be aimed only at excluding deer. 
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APPENDIX B:  MAPPING AND MODELLING POTENTIAL HABITAT FOR 
CIMICIFUGA ELATA 

  
MAPPING AND MODELLING 
 
Mapping and predictive modelling of habitat for rare species has been widely practiced and is 
well-grounded in the literature (e.g., Hill and Keddy 1992; Sperduto and Congalton 1996; 
Goldstein 2000).  In British Columbia, major initiatives in predictive habitat modelling are 
underway (Meidinger et al. 2000).  In our work (Cummings et al. 1995; Cummings et al. 1996; 
Xiao and Klinkenberg 1993; Joy and Klinkenberg 1996; Joy et al. 1994; Klinkenberg 2002; and 
Klinkenberg in prep.), several key points have emerged and some lessons in predictive mapping 
have been learned: 
 

? much of the data used in predictive mapping is not of the accuracy or precision required 
to produce quality predictive habitat models; 

? even with high resolution data, the delineation of important habitat elements (e.g., 
seepage areas) is often not possible; 

? a multi-species approach can result in the identification of important habitat components 
and keystone elements, providing knowledge that a single-species approach may not be 
able to identify; 

? habitats may not be as interchangeable as anticipated—areas that appear similar on 
paper (or in the GIS) may, in fact, have very different species compliments or ecosystem 
trajectories. 

 
In predictive mapping and studies on landscape and rare species in Ontario it was observed that 
landform was often a poor substitute for habitat quality; that is, rare species were found to be 
dispersed on the landscape in a manner that did not reflect the underlying distribution of the 
landforms (Klinkenberg 2002).  Certain landforms contained far more rare species than 
expected, given the areal distribution of the landforms across the landscape. As such, if we have 
extensive knowledge of the species-habitat associations we should be able to derive a useful 
predictive model that can correctly identify potential habitat for the species.  However, without 
such detailed knowledge the utility of any predictive model is limited since it may over or under 
predict species habitat. 
 
In conducting predictive mapping for Cimicifuga elata, we assessed the essential site 
requirements for this species by correlating the known stations with key topographic data, 
surficial geology, biogeoclimatic subzones, and soil information (Table 1). Using these initial 
visually-based correlations, we have identified what we feel are important landscape 
characteristics associated with the distribution of Cimicifuga elata in the Chilliwack area (see, 
for example, Figures 6a, 6b and 6c). There is a clear pattern of occurrence within the Coastal 
Western Hemlock biogeographic zone (dry maritime subzone), and on shallow till overlying 
bedrock in drainage areas along the Chilliwack River. (Note that two stations—the station on 
Cheam Mountain (14) and the station on Liumchen Mountain (16)—fall within completely 
different BEC subzones, surficial material zones, etc., and also occur at elevations far above 
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those traditionally associated with C. elata.  There is a great amount of uncertainty associated 
with the locations of those two stations and, as such, the habitat associations, etc., observed with 
those stations were not incorporated into the model.) 
 
Although sophisticated methods of deriving the association between habitat variables and the 
species of concern are well described in the literature (e.g., van Horssen 1996; Tucker et al. 
1997), given the sample size (e.g., the few known stations of Cimicifuga elata), the lack of 
detailed quantitative field-based species-habitat association data, and the quality of available 
spatial datasets, it was felt that taking such an approach was not warranted at this time.  
Therefore, a simple predictive model was developed using the associations observed in Table 1 
and judgment calls based on our review of the literature (as discussed above).  If more detailed 
data sets were available for soils, forest stands (i.e., species composition), slope (e.g., a 5 m 
resolution DEM), etc., and detailed site-specific information is obtained for each known station 
of C. elata, then a more precise model could be developed. Consultation with experts familiar 
with the habitat of C. elata in (northern) Washington State would also be useful in developing 
the attribute weights and scores to be used in the model. 
 
The predictive model input datasets are described in Table 6.  The attributes of each dataset 
were transformed into a consistent weight from 1 to 0, where a value of 1 would indicate that 
the attribute was felt to be strongly associated with Cimicifuga elata while a value of 0 would 
indicate that the attribute was felt to have no association with Cimicifuga elata (or possibly 
would be contra-indicative to the presence of Cimicifuga elata) (e.g., since all of the confirmed 
Cimicifuga elata stations occurred in the CWH dm subzone, all areas within that subzone were 
assigned a weight of 1; since it is unlikely that Cimicifuga elata would occur in the At unp 
subzone, all areas within that subzone were assigned a weight of 0.25). In some cases a transfer 
function was used to determine the weight (i.e., if the attribute is a continuous variable, such as 
elevation, a continuous weight that varies from 0.01 to 1 [or the reverse] was derived; the %  
symbol in the tale below identifies those cases).  It was decided at this time not to assign 
weights of absolute zero to any attribute, given the large number of uncertainties present.  
However, once field work has confirmed (or not) the fidelity of C. elata to a particular set of 
BEC subzones, elevations, slopes, etc., it would be appropriate to assign weights of 0 to those 
attributes not associated with the species.  

Table 6: Predictive model datasets and parameters 

Dataset Attribute Weight Score 
BEC Subzones 26 
 CWH dm 1  
 CWH vm 0.75  
 CWH ds 0.75  
 CWH ms 0.75  
 CWH xm 0.50  
 MH mm 0.50  
 AT unp 0.25  
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Dataset Attribute Weight Score 
Digital Elevation Model – Elevation ( BC TRIM data) 25 
 0 % 100 m 0.01 % 1  
 100 – 800 m 1  
 800 % 1200 m 1 % 0.01  
 > 1200 m 0.01  
    
Digital Elevation Model – Slopes (BC TRIM data) 25 
 > 30° 1  
 30 % 50° 1 – 0.01  
 > 50° 0.01  
    
Soil Landscapes of Canada (SLC V2.2)  
 Soil depth   8 
 20 – 75 cm 1.00  
 > 75 – 150 cm 0.75  
 Indeterminate 0.75  
    
 Drainage   8 
 Well 1.0  
 Moderately well 0.75  
 Poor 0.50  
 Imperfect 0.50  
 Indeterminate 0.50  
    
Surficial materials 8 
 Alluvial deposits 0.75  
 Glaciofluvial plain 0.50  
 Lag (glacio)marine 0.50  
 Alpine complexes 0.75  
 Till veneer 1.0  
 Fine grained 

(glacio)lacustrine 
0.75  

 Fluvial 0.50  
    
 
Each input model dataset was then given a score.  The score indicates the strength of the 
(assumed) association between that landscape element overall and Cimicifuga elata.  The score 
assigned to a dataset is also a reflection of our confidence in the accuracy and precision of the 
dataset—the greater the uncertainty associated with a dataset the smaller the score.  As indicated 
in Table 6, elevation, slope and the biogeoclimatic subzone datasets were given high scores (i.e., 
we have greater confidence in the datasets themselves and in the strength of the association 
between the attributes associated with that dataset and the distribution of Cimicifuga elata) 
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while the datasets derived from the coarser-resolution datasets were given low scores (i.e., we 
have less confidence in the datasets and, therefore, in the strength of the association between the 
attributes and the distribution of Cimicifuga elata).  All datasets were converted to raster grids 
with a cell size of 50 x 50 m, a cell size that reflects a compromise between data volume, data 
quality, and the (potentially higher) resolution of the TRIM elevation data. 
 
The predictive model used to produce Figure 7 is presented below: 
 

Predictive map = 8 * (Surficial materials [0-1]) + 8 * (Soil drainage [0-1]) + 
8 * (Root depth [0-1])  + 26 * (BEC Subzones [0-1]) + 25 * (Elevation [0-
1])  + 25 * (Slopes[0-1]). 

 
A check of the relation between the known Cimicifuga elata stations (using the BCCDC 
element occurrence polygons) and the predictive map found that the average predictive score 
was 98.6, indicating a high degree of correlation between the known Cimicifuga elata stations 
and the results of the model (Figure 7). 
 
The results of this model could be used to limit the areas that inventory activities are directed to.  
However, there are obvious data gaps and limitations in the model, which include: 
 

? the soils data (i.e., soil depth and surficial materials) used in this model are extremely 
coarse—access to more detailed soil survey information would greatly improve the 
model; 

? information on forest cover (i.e., stand information detailing species present) was not 
available to the authors—access to such information would help delineate areas of 
potential habitat; 

? given the limited number of stations of Cimicifuga elata, an accurate and robust 
determination of species-habitat associations—both in terms of species presence and 
species absence associations—was not possible; 

? the majority of the known stations occur near roads, a bias that undoubtedly will affect 
the determination of the species-habitat association; 

? land ownership (tenure) information was not available; 
? as mentioned above, only limited detailed quantitative species-habitat information was 

available and, therefore, the model was developed using reasonable species-habitat 
assumptions. 

 
The datasets and parameters of this model should be modified as more detailed information on 
the species-habitat association becomes available (e.g., as more information is collected through 
the results of the inventory) and as higher resolution datasets become available. 
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APPENDIX C:  PRECISE LOCALITY INFORMATION 

 
(Not to be included with the Recovery Strategy, but will be kept file with the MWALP) 

 
 

See file C_elata_Appendix_C.doc for the precise locality information.
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APPENDIX D: COINCIDENCE OF OTHER THREATENED AND ENDANGERED 

SPECIES WITH CIMICIFUFA ELATA 
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APPENDIX E:  DISTRIBUTION OF CIMICIFUGA ELATA IN BRITISH COLUMBIA 
USING THE BCCDC ELEMENT OF OCCURRENCE POLYGONS 
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APPENDIX F:  ADDITIONAL INFORMATION NOT PART OF THE STRATEGY 

 
 
PREPARED BY 
 
 Brian Klinkenberg, 
 Department of Geography 
  University of British Columbia 
 1984 West Mall 
 Vancouver, BC 
 (604) 822-3534 
 e-mail - brian@geog.ubc.ca 
 
DATE COMPLETED 
 
 March 28, 2003 
 
RECOMMENDED CITATION 
 

Klinkenberg, Brian and Rose Klinkenberg, 2003. Recovery Strategy for Tall Bugbane 
(Cimicifuga elata) in Canada.  Ministry of Water, Lands and Air Protection, Surrey. 

 
LEAD JURISDICTION/OTHER RESPONSIBLE JURISDICTIONS, BOARDS, ETC. 
 
 British Columbia Ministry of Water, Land and Air Protection (MWLAP) 
 
RECOVERY TEAM MEMBERS 
 
 Chair:      Ross Vennesland (BC MWLAP) 
 
 Ted Lea      (BC MWLAP) 
 Gene MacInnes    (BC MOF) 
 Denis Knopp    Consultant and Scientific Advisor 
 Christine Chapman   Fraser Valley Regional District 
 Dipak Basu    City of Chilliwack 
 Francine Roulston   Sto:lo Nation 
 Jan Jonker    Industry (Tamihi Logging) 
 Marie Goulden    Government of Canada (Department of National 
        Defence) 
 Pam Krannitz    Government of Canada (Environment Canada) 
 Elizabeth Elle    Simon Fraser University 
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DETAILED RECORD OF CONSULTATIONS  
 
 
Florence Caplow, Program Botanist, Washington National Heritage Program.  Department of 
Natural Resources.  PO Box 47014.  Olympia, Washington.  Telephone 360-902-1793. E-mail: 
Florence.Caplow@wadnr.gov  (information on Washington populations of C. elata and 
provision of key information reports for the species). 
 
Dr. James Compton, Professor of Botany, Plant Taxonomist.  Reading University, UK. 
Information on the taxonomy of Cimicifuga elata, nomenclatural changes, and root structures. 
Email address:  J.A.Compton@reading.ac.uk  
 
Brenda Constanza, Species at Risk Recovery Coordinator, Ministry of Water, Land and Air 
Protection.  Information on RENEW format and content.  E-mail:  
Brenda.Costanza@gems7.bc.ca  
 
Marta Donovan, Biological Information Coordinator, British Columbia Conservation Data 
Centre, BC Ministry of Sustainable Resource Management. Telephone:  604-356-0928  Fax: 
604-387-2733   E-mail: cdcdata@victoria1.gov.bc.ca .  (Provision of specific site data) 
 
Dr. Markus Fischer.  Conservation Geneticist and Plant Ecologist, Institut fur 
Umweltwissenschaften, University of Zurich, Winterthurersts. 190. CH-8057 Zurich.  Email 
address: fischerm@uwinst.unizh.ch   Telephone: 41 1 635 48 05 . 
 
Dave Fraser, Endangered Species Specialist, BC Ministry of Water, Land and Air Protection, 
Environmental Stewardship Division, Biodiversity Branch.  2972 Jutland Road, Victoria, BC.  
Telephone: 250-387-9756   Fax:  250-356-9145.  E-mail:  Dave.Fraser@gems8.gov.bc.ca . 
 
Dr. Fred Ganders, Director, University of British Columbia Herbarium, Department of Botany, 
University of British Columbia. Specialist in plant taxonomy and reproductive systems.  
(Discussions about root morphology, reproduction and dispersal in C. elata) 
 
Dr. Tom Kaye, Director, Institute of Applied Ecology, 227 SW 6 th, Corvallis, Oregon   Email 
address:  kayet@peak.org   (Specialist in Cimicifuga elata ecology, restoration, provided 
detailed comment on ecology, reproduction, transplanting, herbivory, etc..) 
 
Dr. Paul Keddy, Plant Ecologist, Professor, Edward G. Schlieder Endowed Chair for 
Environmental Studies, Department of Biological Sciences, Southeastern Louisiana University 
Box 10736, Hammond, LA  70402.  Telephone:  985-549-5294  Fax 985-549-5640 
pkeddy@selu.edu .  (Discussion of the use of transplants and seeding, and discussion of the 
concept of biological inertia and gap ecology). 

Karen Needham, Curator, Spencer Entomological Museum, Department of Zoology, University 
of British Columbia.  Email address: needham@zoology.ubc.ca  (Information on bees 
(bumblebees) in British Columbia). 
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Dr. Pam Krannitz. Ecologist.  Canadian Wildlife Service, Delta, BC.  Email address:  
Pam.Krannitz@ec.gc.ca  (Comments on preliminary draft and sample recovery strategies.) 

Dr. Olle Pellmyr, Professor, University of Idaho, Department of Botany.  Email address:  
Pellymr@uidaho.edu (Information on plant – animal interactions, pollinators, bees) 
 
Jenifer Penny, Program Botanist, British Columbia Conservation Data Centre, BC Ministry of 
Sustainable Resource Management.  Telephone:  250-387-6972   Fax:  250-387-2733  E-mail:   
Jenifer.Penny@gems3.gov.bc.ca. (Provision of updated precise locality information for this 
species). 
 
Arthur J. Robinson, Federal Lands Forestry Officer.  Canadian Forest Service, 506 Burnside 
Road, Victoria, BC.  E-mail address: arobinson@pfc.forestry.ca   

Mark van Kleunan, Post-doctoral Researcher, Department of Forest Sciences, University of 
British Columbia.  E-mail: vkleunan@uwinst.unizh.ch  Specialist in Conservation Genetics and 
rare species of the Ranunculaceae. (Provided discussion on the reproductive strategies of the 
Ranunculaceae, and discussion of outbreeding depression, seeding and transplanting.) 
 
Nancy Wogan.  2003.  Personal Communication.  Biologist and lead author of the U.S. 
Conservation Strategy for tall bugbane.  Email address:  nancy_wogan@or.blm.gov   Emails. 
 
Note 
 
All members of the Recovery Team were invited to have input into the Recovery Strategy.  
Those that responded are listed above. 


