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END NOTES 
 
 
Erratum 
NOCJ vol 7 issue 1: page 20 
 
The article by Tom Nelson (A Great Orchid Hunting Year: Tales from 
the field in 2009) should have ended with the first paragraph on page 
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from a different article. 
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Cypripedium parviflorum in the Northwest, with the Descrip-
tion of a New Variety 

 
Charles J. Sheviak 
Albany, New York 

csheviak@mail.nysed.gov 
 
The transcontinental Cypripedium parviflorum is the most wide-ranging and 
variable Cypripedium species in North America. It is correspondingly com-
plex, and considerable debate and out-right confusion has characterized its 
taxonomy. My own initial efforts at resolving some of these problems have 
both clarified and further confused the situation. My earlier publications on the 
species treated only portions of its geographic and morphological ranges, as I 
had intended to pursue further resolution with in-depth study. These efforts 
have met with repeated obstacles including the loss of tissue samples through 
electrical power-failure, a collaborator’s leaving the field, and the inexplicable 
loss of the cultivated reference collection after decades of successful culture. It 
has been clear for some time, then, that I would not be able to clarify defini-
tively the status of various subgroups as I’d hoped. It might be appropriate, 
then, simply to leave the matter for others to pick-up in the future. However, 
my published contributions, by treating only parts of the problem, have led to 
further confusion. In particular, my treatment in Flora of North America was 
compromised by editorial intervention to the point that I feel obligated to pro-
vide a subsequent treatment clearly establishing my concept of the species. 
This requires the description of an additional variety. 
 
Background 
Early workers applied two names to our eastern yellow lady’s-slippers: Cypri-
pedium parviflorum Salisb. [1791] and C. pubescens Willd. [1804].  Since that 
time, different authors have applied these two names to various elements of the 
species, interpreting the considerable variation differently and expanding their 
geographic coverage across much of the continent. Whether applying the 
names at the species level or as varieties, these two names have been in rather 
uniform use. A number of other species and varieties were proposed over the 
years, but none gained acceptance until certain Newfoundland populations 
were proposed as C. parviflorum var. planipetalum Fern. (Fernald 1926). At 
the midpoint of the 20th Century, two opposing interpretations were in general 
use, both treating the American plants as members of a circumboreal species, 
Cypripedium calceolus L. This unification was first proposed by Correll 
(1938), who accommodated all American plants within a single variety, C. 
calceolus var. pubescens (Willd.) Correll, a view he maintained in his later 
treatment of the continent’s orchids (Correll, 1950). At the same time Fernald 
(1950), while accepting Correll’s species concept, nonetheless recognized three 
American varieties, adding C. calceolus var. parviflorum (Salisb.) Fern. and 
including C. calceolus var. planipetalum (Fern.) Vict. & Rousseau.  
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Toward the end of the  20th Century, various studies yielded partial resolutions 
of the problem (Atwood, 1984; Case, 1993; Klier et al., 1991; Sheviak, 1992, 
1993, 1994, 1995;  Wallace and Case, 2000). My own studies led me to adopt 
certain changes to the established but generally unsatisfactory taxonomy. 
Clearly, North American plants comprise a distinct species, C. parviflorum, 
that is more closely related to certain other North American species than it is to 
C. calceolus of Eurasia (Sheviak, 1994). In North America, C. parviflorum is 
highly complex, and much of the variation can be interpreted as comprising 
varietal segregates, hybrids, and introgressants. Of these, C. parviflorum var. 
pubescens (Willd.) Knight is the most variable and wide-ranging component of 
the species, and also the most distinctive. Field, herbarium, and experimental 
work in cultivation established that C. parviflorum var. planipetalum repre-
sents the most widespread form of var. pubescens and is synonymous with it. 
Its apparent distinctive habit is largely due to phenotypic modification by ex-
treme environments (Sheviak, 1995). In contrast, the small-flowered plants 
were not adequately represented as a single variety (Sheviak, 1992, 1993, 
1994).  
 
The Small-flowered Plants 
It had been apparent to me as early as the 1960’s that two different plants were 
being treated as var. parviflorum. At that time, well-established convention 
applied the name unquestioningly to a northern calciphile with uniformly dark 
sepals and petals. A southern plant of upland, often rather dry acidic forest was 
hence an anomalous element. It had been treated as var. parviflorum primarily 
by workers in the Southeast, and was well-characterized by Steyermark (1963). 
Like the northern plant, its sepals and petals appear dark, but in contrast to the 
northern, in which the color is present as a uniform suffusion of color, in these 
southern plants it is contributed by densely arranged small spots. This was per-
haps not too different than the typical pattern of blotches and streaks seen in 
var. pubescens, and together with the upland forest habitat in which the two 
sometimes occurred together, I initially treated the plants as merely part of the 
variation of that variety (Sheviak, 1974). Subsequent experience over the 
course of two decades and focused study of the problem led me to conclude 
that Salisbury had in fact described the southern small-flowered plant as C. 
parviflorum. The northern plant proved to have been clearly described from 
Michigan by Farwell (1918), who described it as a variety of C. pubescens. 
Consequently, I reestablished Farwell’s name under the new combination C. 
parviflorum var. makasin (Farwell) Sheviak.  
 
In addition to the coloring of the sepals and petals, the varieties differ in fra-
grance and pubescence. Both var. pubescens and var. parviflorum are charac-
terized by a clear rose scent, or, in the former, often a mustier fragrance. In 
contrast, var. makasin is intensely sweet-scented with a fragrance likened by 
one observer to “sweet peaches;”  it is a fragrance shared with both C. can-
didum and C. montanum. Additionally, the tubular non-foliaceous sheathing 
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from him saying: “so you want to find those orchids...” He was very friendly 
and we had a good conversation about photography. He said that it had been a 
long time since he had taken that picture, but he did remember what road to 
take and thought that they were about “halfway up on the left”, and visible 
from the road.  
 
We headed up the long road not knowing if we would find anything. We 
climbed and climbed – a good sign – but there was no sign of the Cyps. We 
passed beautiful stands of Lilium bolanderi, Lilium kellogii and Lilium wash-
ingtonium on the way up.  After about 10 miles we finally came upon a serpen-
tine seep filled with cobra lilies. I searched it thoroughly but there were no 
orchids. Disappointed, we had little choice but to keep going. A few miles 
later, at 4,100 ft. we came upon a second, bigger seep. There were massive 
stands of a new species, Platanthera sparsiflora (few-flowered rein orchis) 
growing with lots of cobra lilies. And voila! Finally a few scattered plants of 
C. californicum.  
 
After photographing for over an hour and thinking that was it, we got in the car 
to leave. It was too narrow to easily turn around, so we drove up the road to 
find a wide spot. It was so beautiful that I kept going for a ways before finally 
turning around. After going about 50 feet back down the road, Jackie suddenly 
yelled Stop! The roadside was teeming with California lady’s-slippers - 127 
plants to be exact – in prime bloom. I had obviously been looking the other 
direction on the way up and had totally missed them. It’s good to have a sec-
ond set of expert eyes at a time like this. We couldn’t believe we had spent so 
much time at the other, lesser site, when this bonanza was right up the road, 
and that we had come so close to missing it. There were massive stands of P. 
sparsiflora and the lady’s-slippers were everywhere.  In fact, in an area ap-
proximately 40 ft x 50 ft there was nothing but orchids growing (Figures 5 and 
6; see facing page). As we were photographing, a van full of people came 
down the road and stopped.  It turned out to be a botany class on a field trip! It 
was only the second car we had seen all day, which shows how far off the 
beaten path we were. The group leader was named Stu Winston and the class 
was from Diablo College near San Francisco. Stu is a friend of Ron Parsons 
and knows his orchids. We had a good conversation and he told me that the C. 
montanum at Cook & Green Pass was actually past the peridotite rubble field... 
Oh well. After “just a few more pictures” we headed back down from the 
mountaintops and on to our motel at Grant’s Pass.   
 
 
NOTES: 
1. This is part I of the article. Other parts will follow in subsequent issues.  
2. Reprinted with permission from the North American Native Orchid Jour-

nal 15(3) 2009. 
3. Tom’s orchid photo galleries: www.pbase.com/tomdean  
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bracts at the base of the stem differ in pubescence. The bract that emerges from 
the soil is always glabrous, and the uppermost is often foliaceous toward the 
apex; such bracts are pubescent. The uppermost entirely tubular, non-
foliaceous bract is significant. In var. pubescens and var. parviflorum, it is 
variably pubescent, sometimes so densely so as to impart a silvery gray aspect. 
In contrast, var. makasin is glabrous to glabrescent. Although I recognized 
these distinctions based on subjective observation in the field, garden, and her-
barium (Sheviak, 1994), they were supported by a masterfully detailed study 
by Wallace and Case (2000). Their allozyme data furthermore indicated that 
var. makasin is more distinct from the other two varieties than are those varie-
ties from each other, mirroring my subjective assessment of their ambiguous 
relationship.  
 
The recognition of var. makasin introduced some nomenclatural awkwardness 
into my earlier informal designation of a small-flowered western plant as the 
“northwestern parviflorum” (Sheviak, 1992). This publication preceded the 
recognition of var. makasin, and my intention was to refer to the similarity of 
the western plants to this eastern calciphile which at the time was known as 
var. parviflorum. Hence my informal designation has become a potential 
source of confusion, there not being a formal mechanism for publishing a cor-
rected designation of “northwestern makasin.” These western plants are mor-
phologically very similar, both vegetatively and florally, to their eastern coun-
terparts. The sweet fragrance appears identical. The most obvious difference is 
the coloring of the sepals and petals, which is pale with variably sized spots 
and stripes. A few herbarium specimens show a solid dark color as in the east-
ern plants. These western plants occur in western Canada and the adjacent 
United States. They occur in fens, like their eastern counterparts, but the situa-
tion is far from straightforward. Similar plants occur in upland sites. Some 
occur in complex populations of C. ×columbianum Sheviak, the hybrid of C. 
parviflorum and C. montanum, and their identity becomes questionable. Others 
occur in complex, variable populations of small-flowered plants without clear 
indication of a recent hybrid origin. Finally, in a large population of  typical 
var. pubescens on the plains of southern Alberta, I found a few small-flowered 
plants, some of which had the solid dark suffusion of color of eastern var. 
makasin. This population occupied an open grove of small Populus balsamif-
era that was perhaps not very different from the P. tremuloides thickets in 
which typical var. makasin occurs in southern Manitoba. 
 
The resulting taxonomic ambiguity was exacerbated by the treatment in Flora 
of North America (Sheviak, 2002). Despite the date of publication, my manu-
script had been submitted in 1993; at that time, I had not yet studied Alaskan 
populations in the field, and subsequent to that work, experience with live col-
lected plants in cultivation disclosed details of the plants that were not evident 
in the herbarium. I had considered them, and much other northern material, to 
be a small phenotypic expression of var. pubescens like the reduction I had 
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demonstrated experimentally and subsequently published (Sheviak 1995). The 
text of the treatment reflects that belief. But because of uncertainty in the 
ranges of the recognized varieties and the difficulty of delimiting them in a 
region of hybridization and introgression, I did not prepare range maps for the 
varieties, providing only a single map for the species as a whole. The maps for 
the varieties were devised by the editorial committee without my knowledge 
and do not reflect my thinking even at that early time. The maps consequently 
have contributed yet another level of confusion.  
  
Despite recognition of the complex pattern of variation in the West, these 
plants were for the most part lumped under “Northwestern parviflorum” [i.e., 
Northwestern makasin] in my study of hybridization in the Northwest 
(Sheviak, 1992) and treated as a single unit in statistical analyses. Only a few 
particularly odd plants were treated separately. Wider experience with the 
group now permits partial recognition of 3 components that can be recognized 
as emerging from the background complex and delimited to varying degrees:   
 
(1) Small-flowered segregates of C. ×columbianum, for the most part probably 
later-generation components of hybrid swarms and introgressants. These are 
highly variable in vegetative habit, measurements and proportions of floral 
segments, and in the coloring of sepals and petals, which vary from generally 
pale and spotted to heavily marked and dark in aspect. Fragrance is usually 
intensely sweet. These plants occupy a variety of moist open to lightly shaded 
sites. Herbage and flowers are usually stable in size and shape, but sometimes 
in cultivation may increase greatly in size and change proportions, evidently 
belying a hybrid ancestry (Figure 1; front cover). 
 
(2)  Plants perhaps referable to var. makasin in the strict sense, simulating east-
ern var. makasin in all respects including the color of the sepals and petals. 
Plants are low-growing, commonly slender-stemmed with relatively narrow 
leaves ascending-spreading from lower on the stem. The sepals and petals are 
dark with a solid suffusion of color. Flowers are strongly sweet-scented. Plants 
occur in especially moist habitats including fens, seeps, and moist thickets. 
They are evidently very rare, and may occur in parkland thickets with var. pu-
bescens, as they do to the east, or form uniform populations in fens. Similar 
plants may be mixed in complex populations of small-flowered plants. The 
identity of these plants is unclear. Very likely, some, such as those to the east 
of the mountains, are indeed referable to var. makasin (Figure 2; page13), 
whereas others may be merely simulating it. 
 
 (3)  Small-flowered plants differing from (1) and (2) in flowers with shorter 
lips, sepals, and petals, the latter two of a pale ground color marked with small 
dark spots that vary from minute, regularly and remotely spaced to somewhat 
larger and confluent in streaks along the principal nerves (Figure 3, 4; pages 13 
and 14). The lip is often more angular than slipper-shaped, and the flowers 
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nearby Jedidiah Smith State Park. According to him, the biggest trees were 
there and it is not a tourist destination. We were soon following a narrow dirt 
road that wound its way through giant trees, occasionally narrowing down to 
just the width of the car to pass between two trees. There wasn’t much bloom-
ing in the redwood forest this time of year, but Jackie found one very attractive 
Iris chrysophylla (yellowleaf iris) growing on the roadside. We stopped to 
walk the trail through the Stout Memorial Grove, which was luckily donated to 
the Save-the-Redwoods-League in the 1920’s by lumber magnate Frank D. 
Stout at the insistence of his wife. Apparently she couldn’t bear the thought of 
these magnificent trees being logged. As we left the park we came upon a very 
steep – almost vertical – serpentine seep. After scrutinizing it intently, I real-
ized that there were large clumps of past bloom C. californicum growing all 
the way up the cliff, along with its indicator plant, the unusual Darlingtonia 
californicum (cobra lily) an insectivorous plant in the pitcher plant family, as 
well as lots of lilies. What a sight this must have been a few weeks ago!  
 
I had done a lot of research about the Smith River area during the long winter 
months and at the Forest Service’s recommendation had looked at the website 
of the North Coast Chapter of the California Native Plant Society and perused 
their online newsletters to try to find orchid site information. One field trip 
report in a newsletter had mentioned seeing C. californicum in bloom at Rock 
Creek on the South Fork of the Smith River on July 26th. I eventually contacted 
Carol Ralph, the President of the society and she was very friendly and helpful. 
A person that truly loves nature and the out-of-doors, she told me that she has 
found seven species of orchids in the dunes near her house in Arcata. Impres-
sive! Carol verified the Rock Creek report and helped with directions. That 
was where we were headed next. 
 
After a little searching we located the Rock Creek trailhead and followed the 
trail up the drainage. We soon found the lady’s-slippers which were not sur-
prisingly past bloom, as this was a lower elevation and it was very hot this 
year. This was another serpentine area and there were only two small clumps 
of californicum but there were thousands of cobra lilies, so I busied myself 
photographing this incredible plant for the next forty five minutes. It was the 
best display of this species that we saw on the entire trip. It was then back to 
Crescent City for a delicious seafood dinner overlooking the Pacific.  
 
It was July 6th and we really hit pay dirt today. We checked out of the motel 
and headed back up Hwy 199 towards our destination of Grant’s Pass Oregon. 
On the way I wanted to investigate a remote forest road that I had heard about 
in the Six Rivers Nat’l Recreation Area. The landscape/wildflower photogra-
pher Larry Ulrich has a photograph of C. californicum in his great book Wild-
flowers of California.  The caption reads: “Middle Fork Smith River July 3rd, 
1993”.  I left a message for him at his stock photo business number last winter 
- not really expecting a reply - and he actually called me back; I got a message 



28 

The Native Orchid Conference Journal 7(2).  April-June 2010. 

lenging photographic conditions. I coerced Jackie into climbing down to hold 
my white umbrella to diffuse the light while I happily clicked away (Figure 4; 
page 20).  I had wanted to see this species for years and was not disappointed. 
The small white slippers are arranged on a many-flowered raceme – unique to 
this species - and were in this case stunningly highlighted with beautiful 
golden sepals and petals. It has a very limited range, being found in only eight 
counties in northern California and extreme southwestern Oregon. A real 
beauty!  
 
After a nice al fresco picnic in the shade of a giant pine tree, we headed back to 
the car to get more water and then ventured down another trail to search for C. 
fasciculatum.  This trail went downhill towards a canyon and was botanically 
very rich. It was here that we encountered for the first time the attractive re-
ticulated form of the giant rattlesnake orchis (Goodyera oblongifolia forma 
reticulata) and our first Piperia unalascensis (Alaskan piperia) of the trip. 
There were lots of lilies and other wildflowers as well, but the cyps were elu-
sive. After searching diligently, I managed to find one set of the characteristic 
two opposite leaves with no flower. I was very glad that I had already seen this 
species in Utah, but was disappointed, as I had wanted the family to see it.  
 
It was after 3 p.m. and we still had a long way to go, so we followed all the 
switch backs back down the mountain. When we reached the town of Happy 
Camp, we followed another road over the mountains to Oregon. Shirley Curtis, 
an orchid friend from New Hampshire who has hunted orchids all across 
America, had told me about a C. californicum site along this road. We found 
the site with no problem, but at this lower altitude the orchids were long past. I 
was very thankful for the high altitude sight that we had just visited!  We even-
tually reached the town of O’Brien, Oregon and then headed south into Cali-
fornia.  
 
The drive down Hwy. 199, or the “Redwood Highway” that follows the Mid-
dle Fork of the Smith River, is spectacular. It reaches its climax when it enters 
the cathedral-like groves of Redwood Nat’l Park, winding its way through the 
silent behemoths. We had never seen redwood trees before and were awe-
struck by the spectacle.  We drove on to nearby Crescent City, and checked 
into the comfortable Best Western – right on the shores of the Pacific Ocean – 
which would be our base of operations for the next two days. We were elated 
that we had driven all the way from the Atlantic Ocean to the Pacific Ocean 
and couldn’t wait to see what adventures - botanical and otherwise - awaited us 
here. We had been in Canada on the Fourth of July for the last three years, so 
the kids really enjoyed the fireworks show that evening.    
    
It was July 5th and after a nice morning jog south along the Pacific Coast High-
way, I returned to the motel and mustered the troops and we set out to explore 
the redwoods. At breakfast a local gentleman had recommended that we visit 
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may suggest a miniature flower of var. pubescens (Figure 4; page 14). Scent is 
initially intensely sweet as in var. makasin, but tends to shift to a more rose-
like fragrance as the flowers age. The plants are uniformly low-growing, with 
rather slender ascending-arching leaves. They occur typically in mesic upland 
sites, but sometimes are found under wetter conditions in the south of their 
range. This is the plant that represents the species in the northwestern portion 
of its range in northwestern Canada and Alaska. As the sole representative of 
the species in that region and distinct from the other recognized varieties, it 
warrants recognition in parallel with those varieties: 
 
Cypripedium parviflorum Salisb. var. exiliens Sheviak, var. nov. 
 
Type:  U.S.A.: Alaska:  Brooks Range,  Endicott Mountains. Vicinity of con-
fluence of Nahtuk River with Alatna River. Rather moist to xeric tundra on 
limestone talus slopes below sw-facing cliff, w/ Dryas octopetala, Arc-
tostaphyllos alpina, Ledum palustre ssp. decumbens. 23 Jun 1994. C.J. Sheviak 
& J.K. Sheviak 5464 [NYS]. (Figures 3, 4; pages 13 and 14). 
 
Planta parva gracilis. Bracteae vaginentes summae 2 (-3) glaberae vel parce 
pubescentes. Flos 1, raro 2, perdulcis tandem rosifragrascens;  labellum 16-
26mm, aureum; sepala et petala olivacea sordida pallida subtiliter cinnamome-
punctata, petala 23-52mm. 
 
Plant small, slender, leaves mostly lance-elliptic, ascending, arcuate-spreading 
from the lower portion of the stem. Tubular sheathing bracts 2, rarely more, the 
uppermost, if non-foliaceous, glabrous to sparsely pubescent, if foliaceous, 
then distally pubescent. Flowers 1, rarely 2, intensely sweet-scented, becoming 
rose-scented. Lip 16-26mm, golden yellow; sepals and petals pale dull green-
ish tan finely marked with small clusters of rust spots. Petals 23-52mm. 
 
Etymology: “springing forth,” in allusion to the variety’s seeming emergence 
and spread from the regional background variability. 
 
Variety exiliens is quite distinctive, but it can be difficult to discriminate from 
the background variation that predominates in much of cordilleran Canada and 
the adjacent United States.  The flowers tend to be smaller than those of var. 
makasin, with shorter lip, sepals, and petals.  Figure 5 (next page) plots the 
length of lips and petals for 45 specimens of var. exiliens and 83 of var. 
makasin, derived from live plants measured in the field or garden and from 
well-preserved herbarium specimens that displayed no evident shrinkage. Al-
though there is a broad overlap in the ranges of measurements, var. exiliens 
distinctly clusters toward the lower range. Indeed, the overlap, although real, is 
not so great as suggested in the graphs. Flowers enlarge significantly after 
opening, and especially the petals lengthen considerably. Whereas the develop-
mental stage of live flowers can generally be assessed from consideration of 
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texture, position, and other subtle characteristics, this is not possible in the her-
barium, leading to the inevitable inclusion of incompletely developed flowers 
in the sample. More significant than the overlap, therefore, is the limit of maxi-
mum lip length in var. exiliens that is evident in the graphs. Additionally, the 
often regular spacing and secondary clustering of dark spots on sepals and pet-
als is distinctive, differing from the coarser and more random spotting of other 
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Figure 5. Scatter plots of lip and petal lengths for var. makasin (top) and var. exiliens 
(bottom). 
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West Virginia last summer and he proved to be a great help with site directions 
in California. Ron had told me about an area near Cook & Green Pass where 
all three California Cyps can be found in bloom in early July. I had been sing-
ing “californicum, here we come” to the kids for days, so the anticipation was 
high. 
 
 We eventually left the main highway and soon came to a fork in the road that I 
wasn’t expecting. There were no signs, so I consulted my map and decided that 
the narrow road on the left must be the one. After turning onto the road we 
immediately saw a huge rattlesnake (Crotalus viridis) stretched out in front of 
us, soaking up the morning sun. I was thrilled! Here was a great opportunity 
for the kids to see a rattlesnake up close from the safety of the car. As the 
snake slithered away a truck approached from the opposite direction and I 
flagged it down to ask directions. The two occupants looked as if they had just 
stepped out of the movie Deliverance, complete with missing teeth and long 
scraggily hair. They told me that I was indeed on the right road. I then asked 
them if they had seen the rattlesnake. One blurted out: “Where? I collect 
those!”  I don’t think he meant alive, so to protect our reptilian friend I pointed 
him in the opposite direction...   
 
The narrow dirt road wound its way up through a beautiful gorge that provided 
a welcome respite from the 100 degree heat of the valley. We came upon a 
seep filled with the uncommon Lilium pardalinum var. wigginsii (Wiggins’ 
lily) and more Platanthera dilitata var. leucostachys which was a real treat.  
After reaching our destination at 4,100 ft we headed to the appropriate trail and 
immediately spotted a new species: past-prime Corallorhiza mertensiana 
(western coralroot) as well as Corallorhiza maculata var. maculata, also well 
past-prime.  Both were growing right at the trail head. The trail climbed up 
through a magnificent old growth forest and we soon came upon dozens of 
prime Cephalanthera austinae (phantom orchid) growing under the giant tree 
(Figure 3; page 20).  It was our first time for this species, and I dropped to my 
knees to examine the beautiful ivory-colored blossoms with yellow lip petals 
of this saprophyte.  
 
The trail eventually entered an open rubble slope of peridotite boulders. Peri-
dotite is the unaltered mantle rock that is often lumped into the term serpen-
tine; technically being the parent rock it is different, although mineralogically 
they are very close. This was our search area and we followed the trail across 
the boulder field in the blazing sun – the temperature was in the mid nineties - 
watching for the Cypripedium montanum (mountain lady’s-slipper) that had 
been seen there. We didn’t find any, but much to our delight there were prime 
specimens of Cypripedium californicum (California lady’s-slipper) growing in 
a seepage area at the end of the boulder field, exactly where the directions said 
they would be! Three large clumps were perched on a steep slope below the 
trail with loose rocks and heavy undergrowth, making for treacherous and chal-
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ture the rare and unique beauty of this unusual orchid. There are no other 
known stations for this species anywhere nearby, so it is a real discovery that 
Ann made. A beautiful group of Corallorhiza maculata var. maculata (spotted 
coralroot) was growing nearby alongside Arnica cordifolia (heart-leaved ar-
nica). Arnica is always a good “indicator plant” for coralroots. I’ve found in 
the west that when you see arnica, start looking for coralroots. We reluctantly 
left and made the long drive back, both extremely satisfied to have seen a rare 
orchid for the first time.  
  
After making the 524 mile drive from Logan to Reno on July 2nd, the morning 
of the third found us driving north through California. As we drove up a big 
hill the Pinyon-Juniper vegetation zone of the Great Basin Desert suddenly 
gave way to the marvelous pine forests of the Subalpine Zone. The array of 
coniferous species was amazing; we counted at least seven different types 
along the roadside. 
   
We eventually reached scenic Lassen Volcanic Nat’l Park. A truly incredible 
place, giant old-growth trees line the roadsides, making us appreciate the far-
sighted men that set aside and preserved this wonderland. As we drove higher 
and higher it became spring again and the roadsides were teeming with wild-
flowers. We suddenly came upon an orchid-filled seep. Hundreds of Platan-
thera dilitata var. leucostachys (Sierra rein orchid) and Platanthera aquilonis 
(northern green bog orchis) were in prime bloom, alongside incredible five-
foot tall specimens of Lilium pardalinum var. shastense (Shasta lily). What a 
combination. A little further on was a meadow filled with the same species. 
One giant P. dilitata was at least 30” tall. Lilies and orchids... Wow! We even-
tually reached the summit near Lassen Peak where the kids had a grand time 
playing in the snowfields and investigating the sulfur-belching hot springs that 
indicated a portal into the molten core of the earth. On the other side of the 
pass we happened upon a nice colony of Sarcodes sanguinea (snow plant) an 
attractive ruby-red saprophyte that was a real treat to see as it is uncommon in 
California. As usually happens when we find a wonderland such as this, we 
dallied with the flowers for so long that we didn’t arrive at our hotel in Yreka - 
125 miles further north - until after 10:00 p.m. in a state of utter exhaustion. A 
great day!   
 
We had never been to Northern California before, and today, the 4th of July, we 
were excitedly driving through the spectacular Klamath River Gorge on our 
way to Cook and Green Pass, a botanically rich area in the Siskiyou Mts. near 
the Oregon border. The Klamath runs wild and free here and we were lulled 
into a reverie as we drove. Jackie commented that this was probably her favor-
ite part of orchid hunting; taking off into a new corner of the world that we had 
never seen before and would never have visited had we not been in hot pursuit 
of new orchid species. I had fortunately met the flower photographer and San 
Francisco native Ron Parsons at the Native Orchid Conference in Morgantown, 
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small-flowered plants. An often more angular and less slipper-shaped lip is 
suggestive of a shape typical of var. pubescens, and the fragrance beginning 
sweet but changing to more rose-like is unique. The glabrous to sparsely pu-
bescent uppermost, non-foliaceous sheathing bract varies from typical of var. 
makasin  to somewhat pubescent, but not so greatly so as in var. pubescens 
(Figure 6; page 14). The character, however, may not be expressed. In the 
other varieties typically 3 or more bracts are present, so that one suitably ex-
presses the character. In var. exiliens, however, the character is often lacking, 
because commonly only a single bract occurs above the one that emerges from 
the soil, and it is often foliaceous and then typically pubescent. This reduction 
in the number of bracts, however, is in itself a distinctive feature. 
 
Variety exiliens represents the species in the far North, being the sole member 
in northwestern Canada and Alaska (Figure 7; page 15). It ranges southward 
through the Canadian Rockies into the northwestern United States; it is dis-
junct in the Black Hills of South Dakota, where it occurs with other species 
disjunct from the Northwest (Figure 8; page 15). 
 
Discussion 
The abundance and variability of small-flowered plants in western Canada and 
the adjacent United States is a salient feature of C. parviflorum in that region. I 
have earlier proposed a hybrid origin for the complex (Sheviak, 1992), with 
both recent, largely anthropogenic generation of C. ×columbianum, and longer-
term, ancient introgression occurring under natural conditions. A case similar 
to the latter has been documented by Klier et al. (1991), who demonstrated 
introgression from the prairie species C. candidum underlying adaptation of 
var. pubescens to prairie habitats and resulting in populations of the variety 
with relatively small flowers. Contemporary hybridization can usually be de-
duced from field evidence with the occurrence of C. montanum, C. parviflorum 
var. pubescens, and C. ×columbianum in mixed or adjacent populations, usu-
ally in disturbed sites following logging or excavation. In populations com-
posed wholly of small-flowered plants, however, interpretation can be more 
difficult. These populations may be markedly heterogeneous in floral and 
vegetative morphology. In cultivation, some plants from such populations have 
grown to be much larger in stature and have developed differently-
proportioned flowers with the very long sepals and petals of C. montanum, or 
sometimes the more angular larger lips of var. pubescens. In both cases C. 
montanum, as one parent, would have been responsible for both the small lips 
and the sweet fragrance that are characteristic. I further suggested that the uni-
form dark suffusion of the sepals and petals of typical eastern var. makasin was 
contributed by C. montanum, and that the variety may have arisen through hy-
bridization with this species. It may have developed as a segregate from the 
sorts of variable introgressed populations we see today and become increas-
ingly distinctive as it migrated eastward. Var. exiliens expresses characteristics 
of var. pubescens to a greater degree than does var. makasin. The occasional 
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pubescence of the sheathing bracts, often more angular and less slipper-shaped 
lip, scent becoming rose-like, and the paucity of spotting on the sepals and 
petals emphasize the extreme of variation opposite that of typical var. makasin 
as it occurs in the East. The two varieties may represent opposite extremes 
selected from a common variable, probably hybrid, gene pool. It was with an 
appreciation of the evident pervasiveness of gene flow in the history of the 
region that the type locality of var. exiliens was chosen. At the extreme north-
western range limit of the species, it lies approximately 1000 km from the 
nearest possible contemporary influence of C. montanum, and hence the popu-
lation there represents a “pure” lineage, however that may have arisen. 
 
The extent to which var. exiliens is distinct from var. makasin and the intro-
gressed small-flowered populations in the Northwest is unclear. Ultimately, 
var. makasin and var. exiliens may prove to be extremes of a continuously 
varying population that merges with more obvious introgressants. None of the 
northwestern components have been previously recognized, however, and 
clearly even collectively they represent the species in areas otherwise unrecog-
nized by the existing taxonomy. They warrant recognition individually or in 
the aggregate. I have taken a conservative approach here, recognizing var. ex-
iliens as comprising one extreme of the variation while accepting that another 
portion may be a western extreme or even progenitor of var. makasin. With 
sufficient study it may be possible to elucidate more fully the various compo-
nents and to achieve a better delimitation of taxa. Given the evident hybrid 
nature of much of the complex in the region, however, it may never prove pos-
sible to fully resolve all issues.  
 
With the recognition of var. exiliens, most of the species is now accommodated 
within a formal infraspecific taxonomy. The delimitation and origins of the 
two small-flowered varieties in the Northwest remain to be precisely deter-
mined. Accepting the varieties and the hybrid C. ×columbianum, however, will 
permit nearly all specimens to be determined and hence the over-all nature of 
the species expressed in parallel in the West and East. Occasional small-
flowered plants in complex, evidently introgressed populations may defy treat-
ment unless the concept of C. ×columbianum is applied. Additionally, in the 
northwestern United States southward to southwestern Oregon, tall, broad-
leaved plants with small, yellow-lipped flowers with long, dark sepals and pet-
als are known. Although the sample is very small and available population 
information very limited, these appear to be local segregates of C. 
×columbianum. Significantly, some have been duplicated in cultivation by 
smaller plants from complex, open-site populations after a few years growth in 
more sheltered settings. Regardless of how these individuals and populations 
may be accommodated within a conceptual framework, assignment to one 
taxon or another may ultimately be arbitrary. This is to be expected. Indeed, 
our penchant for classification and naming is not well served by rigid applica-
tion of arbitrary limits when applied to hybridizing groups such as these. An 
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day of school, I packed the car and picked up wife Jackie – a kindergarten 
teacher – and daughters Johanna (age 10) and Christina (age 6) as soon as the 
closing bell rang. Westward Ho! 
 
After a marathon 3-day trip across the vast heartland of America, our first rest 
stop, 2,100 miles later, was in Logan, Utah, where I grew up and developed a 
keen interest in all things natural before moving to NYC to become a profes-
sional musician. On July 1st, leaving the family with my delighted parents, I 
headed out to track down a population of Cypripedium fasciculatum (clustered 
lady’s-slipper) in the Uinta Mts. of Eastern Utah with one Frank “Buddy” 
Smith, a local field botanist. Buddy works in the Intermountain West doing 
plant surveys and botanical research and discovered a new species of violet 
(Viola frank-smithii) in Logan Canyon a few years back. He was a student of 
the noted botanist Arthur Holmgren, who was the curator of the Intermountain 
Herbarium at Utah State University in Logan for over forty years and had men-
tored me as a teenager. We had never met before, so it was fun getting ac-
quainted as we drove through the beautiful canyons of Utah, with Buddy iden-
tifying every plant that we passed. It’s good to be surrounded by experts!    
 
I’ve learned that one can never network enough, nor have too many guides on 
a trip like this. In January I had contacted Ann Kelsey, assistant curator of the 
Garret Herbarium at the University of Utah, to get information about C. fas-
ciculatum in Utah. I was particularly interested in a site high in the mountains 
above Salt Lake City at Lake Blanche (elev. 8,500 ft.) that had been discovered 
by botanist Walter P. Cottam in 1943 and re-visited and found to be extant by 
Art Holmgren in 1973. Ann told me that she had heard of that site and had not 
been there, but could give me directions to a new Cypripedium fasciculatum 
site that she had discovered two years ago, right by a road.  This sounded great, 
since Lake Blanche is a strenuous all-day hike and I had no specific directions 
to the actual site. She really wanted to come along, but was too busy, so I was 
glad to have Buddy along to help.  
 
There had been record-breaking rains in Utah and the wildflower pageant was 
spectacular; the gravel road we followed climbed steadily through a dazzling 
display of Penstemon, Balsamorhiza, Ceanothus, Gilia, Delphinium and lots of 
incredible scenery. Thanks to good GPS coordinates we found 100+ prime-
blooming plants growing, just as Ann had promised, close to the road in a 
lodgepole pine forest (Figures 1 and 2; page 20). The elevation was 9,100 ft. A 
low-growing, hard-to-spot plant best appreciated up close on bended-knee be-
cause of the drooping nature of its blossoms C. fasciculatum is not an easy 
find. The very striking fingernail-sized blossoms were present in a variety of 
colors: greenish-brown, mahogany, and mahogany-gold. The petals and sepals 
dramatically enshroud the lip petal, in most cases totally obscuring it. It leaves 
the impression that one is viewing a costumed dancer in an exotic ballet.  We 
photographed for over two hours – mostly flat on our stomachs – trying to cap-
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Since 2007, the Nelson family has, thanks to dad, been very involved in the 
pursuit of native orchids. Trips to Newfoundland, the Great Lakes, Manitoba 
and many other eastern and southeastern U.S. locations have added a number 
of choice species to our ever-growing list. The west was for us the final fron-
tier. Paul Martin Brown and Stan Folsom’s book Wild Orchids of the Pacific 
Northwest and Canadian Rockies had been an inspiration, so with Paul’s help, 
plans for a July 2009 “grand tour” of some orchid hot-spots in the west were 
made. 
 
School isn’t over until the end of June here in New York City, so careful plan-
ning, good contacts and a lot of luck would be required to find the desired spe-
cies still in bloom. We decided that a cross-country road trip would be fun for 
the kids and also the best way to see the most species. So on June 26th, the last 
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obsessive need to identify every individual often cannot be satisfied. One sim-
ply must accept certain ambiguities and be content with a conceptual under-
standing of the overall nature of the regional population. 
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Spiranthes cernua (L.) L. C. Rich. has a wide distribution in the eastern United 
States and adjacent Canada. It ranges from the Atlantic coast to the eastern 
Great Plains, and from southern Canada to Georgia and eastern Texas (Sheviak 
and Brown, 2002). Over its range, the species is a morphologically variable 
compilospecies (Sheviak, 1982; Sheviak, 1991). We confine our description 
here to our observations in southern Ontario and adjacent Quebec at the north-
ern limit of its range. The last orchid of the year to bloom in this region, S. 
cernua plants display their fragrant white flowers mainly from late August to 
mid-September. Their seasonal development is much like that of S. casei al-
though about a week later in timing (see Figure 1 in Reddoch and Reddoch, 
2010). 
 
Above ground (Reddoch and Reddoch, 1997), Spiranthes cernua plants over-
winter as a lanceloid shoot (Figure 1; page 16) or as two small leaves and a 
growing tip (Figure 2; page 16). New growth begins in late April. Additional 
leaves emerge in pairs during May and June, completing their growth by the 
end of June. Flowering plants generally have a total of five or six leaves. The 
flowering stem with its cauline bracts appears in early July and begins to elon-
gate (Figure 3; page 16). Flowers begin to open in late August (Figure 4; back 
cover), by which time a new shoot appears at the base of the flowering stem 
(Figure 1). Like S. casei, most or all of the leaves turn brown during July and 
August, so that there may or may not be green leaves remaining at flowering 
time. Seeds mature during September and October, and then are dispersed 
(Figure 5; page 16). 
 
Below ground, the two species present quite different forms. Spiranthes casei 
plants have descending roots, four or five in flowering plants (Figure 1, Red-
doch and Reddoch, 2010). By contrast, flowering S. cernua plants have two or 
three roots that are horizontal or only somewhat descending. The root buds 
emerge in April (Figure 2; Mousley, 1924) and finish growing by the begin-
ning of July. Like S. casei, the new roots develop in a layer above last year’s 
roots (Figure 3), which by then are turning brown and will have almost disap-
peared by flowering time. 
 
By “overwinter”, we mean that between about November and April the ground 
is frozen and covered with snow and, during that time, the shoots and basal 
leaves of both species do not change in size (personal observations). Presuma-
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ada/Florida sites was for the coldest month, January (-10.8/+5.0); the warmest 
month, July (+20.9/+33.0); for the Florida site, the highest recorded tempera-
ture was 40.0 °C in 1966 and the lowest, -12 °C in 1977.  The precipitation is 
highest in July (mean = 233 mm) and lowest in October (mean = 83 mm) 
whereas there is no seasonal change in precipitation at Ottawa where the aver-
age annual precipitation is 943.5 mm; range 621.4 mm (1964) to 1166.1 mm 
(1972). 
 
Discussion  
Can an orchid with widespread distribution differ in reproductive strategy 
across the range?  In situ germination of seeds of P. ophioglossoides in a wet-
land habitat, Québec, Canada (45.8° N) and in a pine flatwood habitat, Florida, 
USA (30.2° N) over three years has revealed both similarities and differences.  
Seeds of the northern population are released about 75 days post-anthesis 
around the time when frosts are likely but also into a continually moist habitat 
whereas fruits of the southern population dehisce approximately 135 days after 
blooming, releasing seeds into a seasonally dry habitat.  This study has re-
vealed some disparity in the timing of imbibition which could be explained by 
the seasonality of precipitation in Florida and the shorter growing season in the 
northern part of its range.  Some seeds in one packet of the southern site germi-
nated and developed quickly during the first year of burial, one protocorm 
reaching a length of about 2.2 mm and 16% seeds progressing beyond Stage 3 
(Figure 7).  But this was one packet: a majority of seeds in the four other sam-
ples removed at the same time had not progressed past Stage 1, imbibition.  
We observed similar variation between samples removed from the northern 
site.  Less than 1% of seeds sampled during the first year of burial (9 packets) 
reached Stage 3 and more than 80% of seeds examined after two years were 
apparently dead.  Where a majority of seeds in the Florida locations remained 
ungerminated, only about 10% of seeds remained ungerminated in the northern 
locations after two years of burial.  Tatarenko and Kondo (2006) observed a 
somewhat similar germination outcome with Pogonia japonica in Russia and 
in Japan.  It would be premature to make sweeping statements about the seed-
bank in either Florida or Québec locations but our data after two years showed 
a possible trend toward an enduring seedbank in the southern population and 
more rapid germination with substantial attrition in the North where we esti-
mate that the possible seedbank is less than 10% of seeds sown.  Given the 
varying response of seed lots to the tetrazolium test, we do not consider this to 
be a reliable measure of germinability for this species.  
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a majority of seeds in the 2008 assessment were germinated-dead or so de-
graded as to make assessment impossible.  The experiment in both sites was 
therefore terminated before the planned 5-year period. 
 
Results 
Fruits harvested from the northern population varied in proportion of testae 
containing embryos (25 to 80%: mean=65%) whereas those harvested from the 
southern population had an uniformly high embryo content  >80%.  Embryos 
of seeds sown from the southern population did not respond positively to the 
tetrazolium test but up to 85% of those from the northern population did show 
a positive response. Regardless of the test results, seeds from the same lots 
germinated subsequently. 
 
The first packets removed 1 mo prior to flowering at approximately 6 mo and 9 
mo after placement in Florida and Québec, respectively, showed stages of de-
velopment ranging from Stage 0 (no signs of embryo swelling/imbibition) in 
all Florida samples after 6 mo to 32% of seeds at Stage 1 (range: 30–40%: n = 
403 seeds) after 9 mo from the Québec site where the majority of germinated 
seeds were Stage 1 with only 4 seeds scored as reaching Stage 2. While the 
embryos of seeds sown from the Florida population did not respond positively 
to the tetrazolium test, seeds from the same lot germinated subsequently albeit 
11 months after placement. Further swelling to testa splitting was evident to a 
greater degree in the Florida samples versus the Québec samples on the first 
anniversary of packet placement (Figure 6; page 18).  In one sample from Flor-
ida, several higher stage protocorms were observed, the largest being 2.2 mm 
long (Figure 7; page 18).  In that same packet, about 38% of seeds scored 
Stage 2, 27% Stage 3 and 16% Stage 4 or higher (n = 62 seeds).  In the four 
other samples (n = 632 seeds), 97% of seeds had reached Stage 1 and 3%, 
Stage 2.  In the northern site, first anniversary samples showed 24% and 7% of 
seeds at Stages 1 and 2 respectively. Of 307 seeds (3 pkts), 46% were dead and 
22% were Stage 0 (no change) (Figures 6, 8, 9; page 18). 
 
The second anniversary assessment was completed in September 2007 both in 
Florida and Québec (Figures 10, 11; page 19).  In Florida, a mean of 70% of 
seeds failed to germinated, and 15% were Stage 1 but this varied widely be-
tween packets (0–37%). Samples from one location had 4 and 1 seeds at Stages 
2 and 3, respectively, while in two other locations, 31% and 44% of seeds in 
these packets had disintegrated.  In the northern population, more than 80% of 
seeds were dead but many of these did show signs of having reached Stages 1 
to 3 before dying. In one location, two seeds were Stage 3 and in another 
packet, 10% had reached Stage 1, and 1 seed, Stage 2.  About 8% of seeds in 
all three locations were ungerminated (range 5–13%).   
    
Weather data were obtained for the period 1939–2006 for Ottawa, Ontario and 
for 1966–2006 for Sumatra, Florida.  The mean temperature (°C) of the Can-
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bly in the southern parts of its range, Spiranthes cernua plants do not experi-
ence winter as we have it here and, therefore, may have different seasonal de-
velopment patterns. 
 
Wells (1981) described the seasonal development of a European Spiranthes 
species, S. spiralis, in southern England. There, at the northern edge of its gen-
erally Mediterranean distribution, plants are active all through the year. Like S. 
casei and S. cernua, they flower in September at the same time as the basal 
rosette appears. Unlike these two species in Ontario and Quebec, all of the next 
year’s S. spiralis leaves have formed by November, and the two new tuberous 
roots that emerge in November continue to develop through the winter and into 
the next spring. 
 
Knowledge of the seasonal development of a species is important, not only in 
its own right, but also as a basis for further studies of plants and populations. 
Management for specific species should be done only after their seasonal de-
velopment patterns are known. For example, if mowing is being considered for 
removing woody plants in Spiranthes casei or S. cernua habitats, it should be 
carried out late in the fall after the seeds have been dispersed or early in the 
spring before the season's leaves have expanded. Burning may not be an appro-
priate method for controlling woody plants because there are Spiranthes plant 
parts above ground throughout the year.  
 
        
Literature Cited 
Mousley, H. 1924. Further notes on the underground development of Spiranthes roman-

zoffiana and S. cernua. Orchid Review 32: 296–300. 
Reddoch, J. M., and A. H. Reddoch. 1997. The orchids in the Ottawa District: floristics, 

phytogeography, population studies and historical review. Canadian Field-
Naturalist 111:1–185. 

Reddoch, J. M., and A. H. Reddoch. 2010. Seasonal Development of Case’s Ladies’-
tresses (Spiranthes casei) Plants. Native Orchid Conference Journal: 6-10, 15. 

Sheviak, C. J. 1982. Biosystematic study of the Spiranthes cernua complex. Bulletin, 
New York State Museum, Albany. 73 pages. 

Sheviak, C. J. 1991. Morphological variation in the compilospecies Spiranthes cernua 
(L.) L.C. Rich.: ecologically-limited effects of gene flow. Lindleyana 6: 228–234. 

Sheviak, C. J., and P. M. Brown. 2002. Spiranthes. In: Flora of North America Editorial 
Committee, eds. 1993+.  Flora of North America North of Mexico.15+  vols. Ox-
ford University Press, New York and Oxford. Volume 26, pp. 530–544. 

Wells, T. C. E. 1981. Population ecology of terrestrial orchids. Pages 281–295 in The 
biological aspects of rare plant conservation. Edited by H. Synge. Wiley & Sons, 
Toronto. 558 pages. 

 
 
 

ૠૠ ૠ ૠ ૠ ૠ ૠ ૠ ૠ ૠ ૠ ૠ ૠ ૠ ૠૠ 



12 

The Native Orchid Conference Journal 7(2).  April-June 2010. 

Comparison of In Situ Germination of Pogonia ophioglos-
soides (L.) Ker Gawl. in the Northern and Southern Parts of 

its Range 
 

Marilyn H. S. Light1 and Jyotsna Sharma2 

1174 rue Jolicoeur, Gatineau, Québec Canada J8Z 1C9 and 2Department of 
Plant and Soil Science, Texas Tech University, Lubbock, Texas 79409 USA 

mlight@igs.net 
  
Pogonia ophioglossoides (L.) Ker Gawl. is a widely distributed, self compati-
ble (Thien and Marcks, 1972), North American orchid occurring from Martin 
Co., Florida, USA at its southern limit (Gann, Bradley and Woodmansee, 
2002) to southeastern Manitoba, Canada at the northwestern part of its range 
(Ames et al., 2005) (Figures 1 and 2; page 17).  In the northern populations, 
the orchid blooms in late June to early July whereas in the Florida populations, 
flowering is in early- to mid-May. While the orchid is known to be pollinated 
by bumblebees (Bombus spp.), pollinator limitation may occur resulting in 
variable seed production (Thien and Marcks, 1972; Proctor, 1998). Fruits of 
the northern population dehisce by mid-September (ca. 75 days post-anthesis) 
whereas those of the southern population dehisce in the same month but ap-
proximately 135 days after blooming (Figure 3; page 17).  Fruits of northern 
populations can be affected by early frost whereas flowers and fruits of Florida 
sites may occasionally be destroyed by fire.  We were intrigued with the possi-
ble variation in seed germination phenology of this orchid whose north-south 
range spans approximately 1700 km and five plant hardiness zones (USDA, 
1990).  Our objectives were: 1) to assess in situ seed germination over five 
years (2005–2010), 2) to determine embryo/protocorm attrition rates at defined 
developmental stages, and 3) to develop conservation guidelines based upon 
our observations.  To accomplish these objectives, we selected two sites where 
P. ophioglossoides was known to grow, one in Québec, Canada (45.8° N) and 
another in Florida, USA (30.2° N).  The distance between these sites is ap-
proximately 1730 km. At the northern site, the orchid grows  in large numbers 
(typically 100 or more flowering stems) in a perennially wet sedge peatland 
bordering a lake (Figure 4; page 17); the natural fire interval in this region is 
more than 300 years (Bergeron et al., 1998). The plants at the Florida site grow 
in a dry, fire-managed coastal pine flatwood subject to periodic burns every 3 
to 5 years (Figure 5; page 17) (Louise Kern, US Forest Service, pers. comm.).  
This smaller population is more variable in terms of annual flower production 
which could be attributed to weather or the fire management schedule. 
 
Methods 
To assess in situ germination in the northern habitat (Québec: 3 places where 
the orchid was growing and flowering in abundance, approx. 10 to 15m apart, 
within one site) and in the southern habitat (Florida: 5 locations, 4 places 
where the orchid was growing and one place where there were no visible or-
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chids, approximately 5 to 10m apart within one site), we first took into account 
the different blooming and dehiscence times.  In 2005, 13 larger, yellow-green 
capsules were collected shortly before dehiscence at each site after which they 
were placed over silica during transport, then dried at ambient temperature 
with silica for 16 days.  Seeds of individual capsules were assessed after dry-
ing; if seeds were mostly immature or if there were many empty testae, the 
contents of that capsule/seed lot were not used. Tetrazolium testing was con-
ducted to assess embryo physiological activity and potential germinability of 
seed harvested from capsules having the highest proportion of seeds containing 
embryos (Singh, 1981).  Seeds taken from a site were used to prepare packets 
for burial only within that site. 
 
Replicate packets of about 100 to 200 mature seeds (combined from selected 
capsules) were prepared following Rasmussen and Whigham, 1993.  Packets 
were constructed using standard 35 mm plastic slide mounts, nylon mesh 
(Carolina Biological Supply Product number 65-2222M – 95 micron sifter), 
and stapled on 3 sides.  A small hole in a packet corner was used to affix nylon 
fishing line which was used to attach packets to a central stake.  Six packets 
were placed at each location around a central spoke and at points of the com-
pass within a site. Packets were buried horizontally at P. ophioglossoides root-
depth or about 5 cm deep.  Packets were randomly harvested one month before 
the following blooming season (April, 2006 in Florida and June, 2006 in Qué-
bec), and yearly thereafter on the anniversary of packet placement. Harvested 
packets were stored in a cooler for up to 48 hrs until evaluation. 
 
Germination/protocorm staging 
We assessed germination and development of protocorms by assigning them to 
one of the following categories: Stage 0 – embryo intact, unchanged; Stage 1– 
imbibition (some swelling), Stage 2 – embryo swollen to break testa; Stage 3 – 
protocorm with cellular development (>0.5 mm long); and Stage 4 – elongated 
white protocorm (>0.5 mm long).  Staging for subsequent development of pro-
tocorms by length seems appropriate for this species, i.e., Stage 5 and 6.  Em-
bryo death was determined visually, by evident loss of cellular integrity, testa 
dissolution or embryo shrivelling. 
 
Historical weather data 
For the northern population, weather data were obtained from the Canadian 
Climate Service for Ottawa, ON Airport which is ca. 50km S of the site.  The 
Florida data were from the Sumatra, FL weather station which is located ca. 16 
km south of the study site. 
 
A relocation of J. Sharma necessitated the experiment being ended after 3 
years in 2008.  All remaining samples were removed and assessed for germina-
tion with several well developed seedlings and others at various germination 
stages being found in the southern site (unpublished data).  In the northern site, 
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Figures to accompany ‘A Family Orchid Vacation to the Western United States: Part I’ 
by Tom Nelson (page 24).  

1 Cypripedium fasciculatum 2 

Cypripedium fasciculatum 

4 Cypripedium californicum 

3 Cephalanthera austiniae 
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Figures to accompany ‘Cypripedium parviflorum in the Northwest, with the Descrip-
tion of a New Variety’ by Charles J. Sheviak (page 1).  Images: Charles J. Sheviak.  
 
Figure 1. A sample of variable small-flowered plants from a single population in 

southern Alberta. a: Despite the very small flower, statistical analysis (Sheviak 
1992) clustered this plant with var. pubescens [Sheviak & Sheviak 3080f]. b: One 
of the rather unusual forms common in such populations [Sheviak & Sheviak 
3080b]. c: A small flower with proportions suggesting var. pubescens [Sheviak & 
Sheviak 3080]. d: A flower of very common form throughout the region, showing 
the intergradation of these populations with var. exiliens [Sheviak & Sheviak 
3080c]. (See front cover). 

Figure 2. One of a few plants evidently referable to var. makasin occurring in a Popu-
lus balsamifera thicket in southern Alberta. These plants occurred in a small area 
within an extensive population of var. pubescens [Sheviak & Preusse 3079a]. 

Figure 3. Cypripedium parviflorum var. exiliens in tundra at the type locality. In more 
sheltered situations (top), plants reach sizes approaching those of plants from the 
southern portion of the variety’s range [Sheviak & Sheviak 5464d], but in exposed 
sites (bottom), plants can be very small, yet flower size is not substantially ef-
fected:  The plant at the lower left is 10cm tall [Sheviak & Sheviak 5464a]. 

3 2 
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Figures to accompany ‘Cypripedium parviflorum in the Northwest, with the Descrip-
tion of a New Variety’ by Charles J. Sheviak (page 1).  Images: Charles J. Sheviak.  
 
Figure 4. Cypripedium parviflorum var. exiliens from the type locality. Two flowers 

produced by the same plant in different years showing phenotypic plasticity 
[Sheviak & Sheviak 5464c] Left: a flower of common proportions and moderately 
dark sepals and petals. Right:  a flower with a common degree of spotting but 
somewhat more angular lip perhaps suggestive of var. pubescens. 

Figure 6. Cypripedium parviflorum var. exiliens from the type locality. Sheathing 
bracts showing  the range of pubescence from glabrous (left [Sheviak & Sheviak 
5464d]) to sparsely pubescent (right [Sheviak & Sheviak 5464b]). Note the solitary 
bract above the soil line. 
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Figures to accompany ‘Comparison of in situ germination of Pogonia ophioglossoides 
(L.) Ker Gawl. in the northern and southern parts of its range’ by M. Light and J. 
Sharma (page 12).  
 
Figure 10. Germination stages and proportion of dead embryos observed after 2 years of 

burial in the northern site (left), and of embryo stage attained by the time of death 
(right). 

Figure 11. Comparison of different stages of germination of P. ophioglossoides in the 
Florida site, 1 and 2 years after burial. 
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Figures to accompany ‘Comparison of in situ germination of Pogonia ophioglossoides 
(L.) Ker Gawl. in the northern and southern parts of its range’ by M. Light and J. 
Sharma (page 12).  
 
Figure 6. A comparison of germination patterns (%) of P. ophioglossoides between 

northern and southern sites, one month before flowering (Spring) and one year after 
burial (Fall).  

Figure 7. Germination stages of P. ophioglossoides observed 1 year after seed burial in 
a Florida pine flatwood habitat. Photo: J. Sharma. 

Figure 8. Germination stages of P. ophioglossoides observed in Spring, 2006, 1 year 
after seed burial in a northern wetland. Photo: M. Light. 

Figure 9. Detailed view of Stage 2 germination of P. ophioglossoides in the northern 
site. Photo: M. Light. 
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Figures to accompany ‘Cypripedium parviflorum in the Northwest, with the Descrip-
tion of a New Variety’ by Charles J. Sheviak (page 1).  Images: Charles J. Sheviak.  
 
Figure 7. The type locality of Cypripedium parviflorum var. exiliens in the Brooks 

Range, northern Alaska. The valley bottoms on the south flank of the range sup-
port boreal forest, while the rest of the region is dominated by tundra.  Cypri-
pedium parviflorum occurs on tundra-covered slopes above the Nahtuk River. 

Figure 8. Plants evidently of Cypripedium parviflorum var. exiliens occur at scattered 
sites in the Black Hills of South Dakota. This appears to be the southern and east-
ern range limit of the variety. Note the solitary bract just barely discernable at the 
base of the stem [Sheviak 6168c]. 
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Figures to accompany ‘Seasonal Development of Nodding Ladies’-tresses (Spiranthes 
cernua) Plants in Southern Ontario and Adjacent Quebec’ by J.M. Reddoch and A.H. 
Reddoch (page 10).  Images: J.M. Reddoch 
 
Figure 1. A Spiranthes cernua shoot at the base of the year’s flowering stem in late 

November. The plants photographed in the studio were obtained from a large popula-
tion in a roadside ditch. 

Figure 2. A Spiranthes cernua plant at the end of April with two leaves bracketing a 
growing tip and two new root buds emerging above the three roots of the previous 
year. 

Figure 3. Two Spiranthes cernua plants at the end of July showing developing flower-
ing stems and two new white roots above the two brown roots of the previous year. 

Figure 5. Two inflorescences of Spiranthes cernua releasing their seeds at the beginning 
of November. 
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Figures to accompany ‘Comparison of in situ germination of Pogonia ophioglossoides 
(L.) Ker Gawl. in the northern and southern parts of its range’ by M. Light and J. 
Sharma (page 12).  
 
Figure 1. Map showing the distribution of Pogonia ophioglossoides in eastern North 

America. Experimental locations are marked with a green dot. 
Figure 2. Pogonia ophioglossoides – Florida.  Photo: J. Sharma. 
Figure 3. Comparison of the phenology of northern and southern populations of P. 

ophioglossoides. 
Figure 4. The wet sphagnum peat habitat of the northern site of P. ophioglossoides. 

Photo: M. MacConaill. 
Figure 5. Soil profile of P. ophioglossoides pine flatwood habitat in Florida. Photo: J. 

Sharma. 
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Figures to accompany ‘Seasonal Development of Nodding Ladies’-tresses (Spiranthes 
cernua) Plants in Southern Ontario and Adjacent Quebec’ by J.M. Reddoch and A.H. 
Reddoch (page 10).  Images: J.M. Reddoch 
 
Figure 1. A Spiranthes cernua shoot at the base of the year’s flowering stem in late 

November. The plants photographed in the studio were obtained from a large popula-
tion in a roadside ditch. 

Figure 2. A Spiranthes cernua plant at the end of April with two leaves bracketing a 
growing tip and two new root buds emerging above the three roots of the previous 
year. 

Figure 3. Two Spiranthes cernua plants at the end of July showing developing flower-
ing stems and two new white roots above the two brown roots of the previous year. 

Figure 5. Two inflorescences of Spiranthes cernua releasing their seeds at the beginning 
of November. 
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Figures to accompany ‘Comparison of in situ germination of Pogonia ophioglossoides 
(L.) Ker Gawl. in the northern and southern parts of its range’ by M. Light and J. 
Sharma (page 12).  
 
Figure 1. Map showing the distribution of Pogonia ophioglossoides in eastern North 

America. Experimental locations are marked with a green dot. 
Figure 2. Pogonia ophioglossoides – Florida.  Photo: J. Sharma. 
Figure 3. Comparison of the phenology of northern and southern populations of P. 

ophioglossoides. 
Figure 4. The wet sphagnum peat habitat of the northern site of P. ophioglossoides. 

Photo: M. MacConaill. 
Figure 5. Soil profile of P. ophioglossoides pine flatwood habitat in Florida. Photo: J. 

Sharma. 
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Figures to accompany ‘Comparison of in situ germination of Pogonia ophioglossoides 
(L.) Ker Gawl. in the northern and southern parts of its range’ by M. Light and J. 
Sharma (page 12).  
 
Figure 6. A comparison of germination patterns (%) of P. ophioglossoides between 

northern and southern sites, one month before flowering (Spring) and one year after 
burial (Fall).  

Figure 7. Germination stages of P. ophioglossoides observed 1 year after seed burial in 
a Florida pine flatwood habitat. Photo: J. Sharma. 

Figure 8. Germination stages of P. ophioglossoides observed in Spring, 2006, 1 year 
after seed burial in a northern wetland. Photo: M. Light. 

Figure 9. Detailed view of Stage 2 germination of P. ophioglossoides in the northern 
site. Photo: M. Light. 
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Figures to accompany ‘Cypripedium parviflorum in the Northwest, with the Descrip-
tion of a New Variety’ by Charles J. Sheviak (page 1).  Images: Charles J. Sheviak.  
 
Figure 7. The type locality of Cypripedium parviflorum var. exiliens in the Brooks 

Range, northern Alaska. The valley bottoms on the south flank of the range sup-
port boreal forest, while the rest of the region is dominated by tundra.  Cypri-
pedium parviflorum occurs on tundra-covered slopes above the Nahtuk River. 

Figure 8. Plants evidently of Cypripedium parviflorum var. exiliens occur at scattered 
sites in the Black Hills of South Dakota. This appears to be the southern and east-
ern range limit of the variety. Note the solitary bract just barely discernable at the 
base of the stem [Sheviak 6168c]. 
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Figures to accompany ‘Cypripedium parviflorum in the Northwest, with the Descrip-
tion of a New Variety’ by Charles J. Sheviak (page 1).  Images: Charles J. Sheviak.  
 
Figure 4. Cypripedium parviflorum var. exiliens from the type locality. Two flowers 

produced by the same plant in different years showing phenotypic plasticity 
[Sheviak & Sheviak 5464c] Left: a flower of common proportions and moderately 
dark sepals and petals. Right:  a flower with a common degree of spotting but 
somewhat more angular lip perhaps suggestive of var. pubescens. 

Figure 6. Cypripedium parviflorum var. exiliens from the type locality. Sheathing 
bracts showing  the range of pubescence from glabrous (left [Sheviak & Sheviak 
5464d]) to sparsely pubescent (right [Sheviak & Sheviak 5464b]). Note the solitary 
bract above the soil line. 
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Figures to accompany ‘Comparison of in situ germination of Pogonia ophioglossoides 
(L.) Ker Gawl. in the northern and southern parts of its range’ by M. Light and J. 
Sharma (page 12).  
 
Figure 10. Germination stages and proportion of dead embryos observed after 2 years of 

burial in the northern site (left), and of embryo stage attained by the time of death 
(right). 

Figure 11. Comparison of different stages of germination of P. ophioglossoides in the 
Florida site, 1 and 2 years after burial. 
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Figures to accompany ‘A Family Orchid Vacation to the Western United States: Part I’ 
by Tom Nelson (page 24).  

1 Cypripedium fasciculatum 2 

Cypripedium fasciculatum 

4 Cypripedium californicum 

3 Cephalanthera austiniae 
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Figures to accompany ‘Cypripedium parviflorum in the Northwest, with the Descrip-
tion of a New Variety’ by Charles J. Sheviak (page 1).  Images: Charles J. Sheviak.  
 
Figure 1. A sample of variable small-flowered plants from a single population in 

southern Alberta. a: Despite the very small flower, statistical analysis (Sheviak 
1992) clustered this plant with var. pubescens [Sheviak & Sheviak 3080f]. b: One 
of the rather unusual forms common in such populations [Sheviak & Sheviak 
3080b]. c: A small flower with proportions suggesting var. pubescens [Sheviak & 
Sheviak 3080]. d: A flower of very common form throughout the region, showing 
the intergradation of these populations with var. exiliens [Sheviak & Sheviak 
3080c]. (See front cover). 

Figure 2. One of a few plants evidently referable to var. makasin occurring in a Popu-
lus balsamifera thicket in southern Alberta. These plants occurred in a small area 
within an extensive population of var. pubescens [Sheviak & Preusse 3079a]. 

Figure 3. Cypripedium parviflorum var. exiliens in tundra at the type locality. In more 
sheltered situations (top), plants reach sizes approaching those of plants from the 
southern portion of the variety’s range [Sheviak & Sheviak 5464d], but in exposed 
sites (bottom), plants can be very small, yet flower size is not substantially ef-
fected:  The plant at the lower left is 10cm tall [Sheviak & Sheviak 5464a]. 
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Pogonia ophioglossoides (L.) Ker Gawl. is a widely distributed, self compati-
ble (Thien and Marcks, 1972), North American orchid occurring from Martin 
Co., Florida, USA at its southern limit (Gann, Bradley and Woodmansee, 
2002) to southeastern Manitoba, Canada at the northwestern part of its range 
(Ames et al., 2005) (Figures 1 and 2; page 17).  In the northern populations, 
the orchid blooms in late June to early July whereas in the Florida populations, 
flowering is in early- to mid-May. While the orchid is known to be pollinated 
by bumblebees (Bombus spp.), pollinator limitation may occur resulting in 
variable seed production (Thien and Marcks, 1972; Proctor, 1998). Fruits of 
the northern population dehisce by mid-September (ca. 75 days post-anthesis) 
whereas those of the southern population dehisce in the same month but ap-
proximately 135 days after blooming (Figure 3; page 17).  Fruits of northern 
populations can be affected by early frost whereas flowers and fruits of Florida 
sites may occasionally be destroyed by fire.  We were intrigued with the possi-
ble variation in seed germination phenology of this orchid whose north-south 
range spans approximately 1700 km and five plant hardiness zones (USDA, 
1990).  Our objectives were: 1) to assess in situ seed germination over five 
years (2005–2010), 2) to determine embryo/protocorm attrition rates at defined 
developmental stages, and 3) to develop conservation guidelines based upon 
our observations.  To accomplish these objectives, we selected two sites where 
P. ophioglossoides was known to grow, one in Québec, Canada (45.8° N) and 
another in Florida, USA (30.2° N).  The distance between these sites is ap-
proximately 1730 km. At the northern site, the orchid grows  in large numbers 
(typically 100 or more flowering stems) in a perennially wet sedge peatland 
bordering a lake (Figure 4; page 17); the natural fire interval in this region is 
more than 300 years (Bergeron et al., 1998). The plants at the Florida site grow 
in a dry, fire-managed coastal pine flatwood subject to periodic burns every 3 
to 5 years (Figure 5; page 17) (Louise Kern, US Forest Service, pers. comm.).  
This smaller population is more variable in terms of annual flower production 
which could be attributed to weather or the fire management schedule. 
 
Methods 
To assess in situ germination in the northern habitat (Québec: 3 places where 
the orchid was growing and flowering in abundance, approx. 10 to 15m apart, 
within one site) and in the southern habitat (Florida: 5 locations, 4 places 
where the orchid was growing and one place where there were no visible or-
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chids, approximately 5 to 10m apart within one site), we first took into account 
the different blooming and dehiscence times.  In 2005, 13 larger, yellow-green 
capsules were collected shortly before dehiscence at each site after which they 
were placed over silica during transport, then dried at ambient temperature 
with silica for 16 days.  Seeds of individual capsules were assessed after dry-
ing; if seeds were mostly immature or if there were many empty testae, the 
contents of that capsule/seed lot were not used. Tetrazolium testing was con-
ducted to assess embryo physiological activity and potential germinability of 
seed harvested from capsules having the highest proportion of seeds containing 
embryos (Singh, 1981).  Seeds taken from a site were used to prepare packets 
for burial only within that site. 
 
Replicate packets of about 100 to 200 mature seeds (combined from selected 
capsules) were prepared following Rasmussen and Whigham, 1993.  Packets 
were constructed using standard 35 mm plastic slide mounts, nylon mesh 
(Carolina Biological Supply Product number 65-2222M – 95 micron sifter), 
and stapled on 3 sides.  A small hole in a packet corner was used to affix nylon 
fishing line which was used to attach packets to a central stake.  Six packets 
were placed at each location around a central spoke and at points of the com-
pass within a site. Packets were buried horizontally at P. ophioglossoides root-
depth or about 5 cm deep.  Packets were randomly harvested one month before 
the following blooming season (April, 2006 in Florida and June, 2006 in Qué-
bec), and yearly thereafter on the anniversary of packet placement. Harvested 
packets were stored in a cooler for up to 48 hrs until evaluation. 
 
Germination/protocorm staging 
We assessed germination and development of protocorms by assigning them to 
one of the following categories: Stage 0 – embryo intact, unchanged; Stage 1– 
imbibition (some swelling), Stage 2 – embryo swollen to break testa; Stage 3 – 
protocorm with cellular development (>0.5 mm long); and Stage 4 – elongated 
white protocorm (>0.5 mm long).  Staging for subsequent development of pro-
tocorms by length seems appropriate for this species, i.e., Stage 5 and 6.  Em-
bryo death was determined visually, by evident loss of cellular integrity, testa 
dissolution or embryo shrivelling. 
 
Historical weather data 
For the northern population, weather data were obtained from the Canadian 
Climate Service for Ottawa, ON Airport which is ca. 50km S of the site.  The 
Florida data were from the Sumatra, FL weather station which is located ca. 16 
km south of the study site. 
 
A relocation of J. Sharma necessitated the experiment being ended after 3 
years in 2008.  All remaining samples were removed and assessed for germina-
tion with several well developed seedlings and others at various germination 
stages being found in the southern site (unpublished data).  In the northern site, 
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a majority of seeds in the 2008 assessment were germinated-dead or so de-
graded as to make assessment impossible.  The experiment in both sites was 
therefore terminated before the planned 5-year period. 
 
Results 
Fruits harvested from the northern population varied in proportion of testae 
containing embryos (25 to 80%: mean=65%) whereas those harvested from the 
southern population had an uniformly high embryo content  >80%.  Embryos 
of seeds sown from the southern population did not respond positively to the 
tetrazolium test but up to 85% of those from the northern population did show 
a positive response. Regardless of the test results, seeds from the same lots 
germinated subsequently. 
 
The first packets removed 1 mo prior to flowering at approximately 6 mo and 9 
mo after placement in Florida and Québec, respectively, showed stages of de-
velopment ranging from Stage 0 (no signs of embryo swelling/imbibition) in 
all Florida samples after 6 mo to 32% of seeds at Stage 1 (range: 30–40%: n = 
403 seeds) after 9 mo from the Québec site where the majority of germinated 
seeds were Stage 1 with only 4 seeds scored as reaching Stage 2. While the 
embryos of seeds sown from the Florida population did not respond positively 
to the tetrazolium test, seeds from the same lot germinated subsequently albeit 
11 months after placement. Further swelling to testa splitting was evident to a 
greater degree in the Florida samples versus the Québec samples on the first 
anniversary of packet placement (Figure 6; page 18).  In one sample from Flor-
ida, several higher stage protocorms were observed, the largest being 2.2 mm 
long (Figure 7; page 18).  In that same packet, about 38% of seeds scored 
Stage 2, 27% Stage 3 and 16% Stage 4 or higher (n = 62 seeds).  In the four 
other samples (n = 632 seeds), 97% of seeds had reached Stage 1 and 3%, 
Stage 2.  In the northern site, first anniversary samples showed 24% and 7% of 
seeds at Stages 1 and 2 respectively. Of 307 seeds (3 pkts), 46% were dead and 
22% were Stage 0 (no change) (Figures 6, 8, 9; page 18). 
 
The second anniversary assessment was completed in September 2007 both in 
Florida and Québec (Figures 10, 11; page 19).  In Florida, a mean of 70% of 
seeds failed to germinated, and 15% were Stage 1 but this varied widely be-
tween packets (0–37%). Samples from one location had 4 and 1 seeds at Stages 
2 and 3, respectively, while in two other locations, 31% and 44% of seeds in 
these packets had disintegrated.  In the northern population, more than 80% of 
seeds were dead but many of these did show signs of having reached Stages 1 
to 3 before dying. In one location, two seeds were Stage 3 and in another 
packet, 10% had reached Stage 1, and 1 seed, Stage 2.  About 8% of seeds in 
all three locations were ungerminated (range 5–13%).   
    
Weather data were obtained for the period 1939–2006 for Ottawa, Ontario and 
for 1966–2006 for Sumatra, Florida.  The mean temperature (°C) of the Can-
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bly in the southern parts of its range, Spiranthes cernua plants do not experi-
ence winter as we have it here and, therefore, may have different seasonal de-
velopment patterns. 
 
Wells (1981) described the seasonal development of a European Spiranthes 
species, S. spiralis, in southern England. There, at the northern edge of its gen-
erally Mediterranean distribution, plants are active all through the year. Like S. 
casei and S. cernua, they flower in September at the same time as the basal 
rosette appears. Unlike these two species in Ontario and Quebec, all of the next 
year’s S. spiralis leaves have formed by November, and the two new tuberous 
roots that emerge in November continue to develop through the winter and into 
the next spring. 
 
Knowledge of the seasonal development of a species is important, not only in 
its own right, but also as a basis for further studies of plants and populations. 
Management for specific species should be done only after their seasonal de-
velopment patterns are known. For example, if mowing is being considered for 
removing woody plants in Spiranthes casei or S. cernua habitats, it should be 
carried out late in the fall after the seeds have been dispersed or early in the 
spring before the season's leaves have expanded. Burning may not be an appro-
priate method for controlling woody plants because there are Spiranthes plant 
parts above ground throughout the year.  
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Spiranthes cernua (L.) L. C. Rich. has a wide distribution in the eastern United 
States and adjacent Canada. It ranges from the Atlantic coast to the eastern 
Great Plains, and from southern Canada to Georgia and eastern Texas (Sheviak 
and Brown, 2002). Over its range, the species is a morphologically variable 
compilospecies (Sheviak, 1982; Sheviak, 1991). We confine our description 
here to our observations in southern Ontario and adjacent Quebec at the north-
ern limit of its range. The last orchid of the year to bloom in this region, S. 
cernua plants display their fragrant white flowers mainly from late August to 
mid-September. Their seasonal development is much like that of S. casei al-
though about a week later in timing (see Figure 1 in Reddoch and Reddoch, 
2010). 
 
Above ground (Reddoch and Reddoch, 1997), Spiranthes cernua plants over-
winter as a lanceloid shoot (Figure 1; page 16) or as two small leaves and a 
growing tip (Figure 2; page 16). New growth begins in late April. Additional 
leaves emerge in pairs during May and June, completing their growth by the 
end of June. Flowering plants generally have a total of five or six leaves. The 
flowering stem with its cauline bracts appears in early July and begins to elon-
gate (Figure 3; page 16). Flowers begin to open in late August (Figure 4; back 
cover), by which time a new shoot appears at the base of the flowering stem 
(Figure 1). Like S. casei, most or all of the leaves turn brown during July and 
August, so that there may or may not be green leaves remaining at flowering 
time. Seeds mature during September and October, and then are dispersed 
(Figure 5; page 16). 
 
Below ground, the two species present quite different forms. Spiranthes casei 
plants have descending roots, four or five in flowering plants (Figure 1, Red-
doch and Reddoch, 2010). By contrast, flowering S. cernua plants have two or 
three roots that are horizontal or only somewhat descending. The root buds 
emerge in April (Figure 2; Mousley, 1924) and finish growing by the begin-
ning of July. Like S. casei, the new roots develop in a layer above last year’s 
roots (Figure 3), which by then are turning brown and will have almost disap-
peared by flowering time. 
 
By “overwinter”, we mean that between about November and April the ground 
is frozen and covered with snow and, during that time, the shoots and basal 
leaves of both species do not change in size (personal observations). Presuma-
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ada/Florida sites was for the coldest month, January (-10.8/+5.0); the warmest 
month, July (+20.9/+33.0); for the Florida site, the highest recorded tempera-
ture was 40.0 °C in 1966 and the lowest, -12 °C in 1977.  The precipitation is 
highest in July (mean = 233 mm) and lowest in October (mean = 83 mm) 
whereas there is no seasonal change in precipitation at Ottawa where the aver-
age annual precipitation is 943.5 mm; range 621.4 mm (1964) to 1166.1 mm 
(1972). 
 
Discussion  
Can an orchid with widespread distribution differ in reproductive strategy 
across the range?  In situ germination of seeds of P. ophioglossoides in a wet-
land habitat, Québec, Canada (45.8° N) and in a pine flatwood habitat, Florida, 
USA (30.2° N) over three years has revealed both similarities and differences.  
Seeds of the northern population are released about 75 days post-anthesis 
around the time when frosts are likely but also into a continually moist habitat 
whereas fruits of the southern population dehisce approximately 135 days after 
blooming, releasing seeds into a seasonally dry habitat.  This study has re-
vealed some disparity in the timing of imbibition which could be explained by 
the seasonality of precipitation in Florida and the shorter growing season in the 
northern part of its range.  Some seeds in one packet of the southern site germi-
nated and developed quickly during the first year of burial, one protocorm 
reaching a length of about 2.2 mm and 16% seeds progressing beyond Stage 3 
(Figure 7).  But this was one packet: a majority of seeds in the four other sam-
ples removed at the same time had not progressed past Stage 1, imbibition.  
We observed similar variation between samples removed from the northern 
site.  Less than 1% of seeds sampled during the first year of burial (9 packets) 
reached Stage 3 and more than 80% of seeds examined after two years were 
apparently dead.  Where a majority of seeds in the Florida locations remained 
ungerminated, only about 10% of seeds remained ungerminated in the northern 
locations after two years of burial.  Tatarenko and Kondo (2006) observed a 
somewhat similar germination outcome with Pogonia japonica in Russia and 
in Japan.  It would be premature to make sweeping statements about the seed-
bank in either Florida or Québec locations but our data after two years showed 
a possible trend toward an enduring seedbank in the southern population and 
more rapid germination with substantial attrition in the North where we esti-
mate that the possible seedbank is less than 10% of seeds sown.  Given the 
varying response of seed lots to the tetrazolium test, we do not consider this to 
be a reliable measure of germinability for this species.  
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Since 2007, the Nelson family has, thanks to dad, been very involved in the 
pursuit of native orchids. Trips to Newfoundland, the Great Lakes, Manitoba 
and many other eastern and southeastern U.S. locations have added a number 
of choice species to our ever-growing list. The west was for us the final fron-
tier. Paul Martin Brown and Stan Folsom’s book Wild Orchids of the Pacific 
Northwest and Canadian Rockies had been an inspiration, so with Paul’s help, 
plans for a July 2009 “grand tour” of some orchid hot-spots in the west were 
made. 
 
School isn’t over until the end of June here in New York City, so careful plan-
ning, good contacts and a lot of luck would be required to find the desired spe-
cies still in bloom. We decided that a cross-country road trip would be fun for 
the kids and also the best way to see the most species. So on June 26th, the last 
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obsessive need to identify every individual often cannot be satisfied. One sim-
ply must accept certain ambiguities and be content with a conceptual under-
standing of the overall nature of the regional population. 
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pubescence of the sheathing bracts, often more angular and less slipper-shaped 
lip, scent becoming rose-like, and the paucity of spotting on the sepals and 
petals emphasize the extreme of variation opposite that of typical var. makasin 
as it occurs in the East. The two varieties may represent opposite extremes 
selected from a common variable, probably hybrid, gene pool. It was with an 
appreciation of the evident pervasiveness of gene flow in the history of the 
region that the type locality of var. exiliens was chosen. At the extreme north-
western range limit of the species, it lies approximately 1000 km from the 
nearest possible contemporary influence of C. montanum, and hence the popu-
lation there represents a “pure” lineage, however that may have arisen. 
 
The extent to which var. exiliens is distinct from var. makasin and the intro-
gressed small-flowered populations in the Northwest is unclear. Ultimately, 
var. makasin and var. exiliens may prove to be extremes of a continuously 
varying population that merges with more obvious introgressants. None of the 
northwestern components have been previously recognized, however, and 
clearly even collectively they represent the species in areas otherwise unrecog-
nized by the existing taxonomy. They warrant recognition individually or in 
the aggregate. I have taken a conservative approach here, recognizing var. ex-
iliens as comprising one extreme of the variation while accepting that another 
portion may be a western extreme or even progenitor of var. makasin. With 
sufficient study it may be possible to elucidate more fully the various compo-
nents and to achieve a better delimitation of taxa. Given the evident hybrid 
nature of much of the complex in the region, however, it may never prove pos-
sible to fully resolve all issues.  
 
With the recognition of var. exiliens, most of the species is now accommodated 
within a formal infraspecific taxonomy. The delimitation and origins of the 
two small-flowered varieties in the Northwest remain to be precisely deter-
mined. Accepting the varieties and the hybrid C. ×columbianum, however, will 
permit nearly all specimens to be determined and hence the over-all nature of 
the species expressed in parallel in the West and East. Occasional small-
flowered plants in complex, evidently introgressed populations may defy treat-
ment unless the concept of C. ×columbianum is applied. Additionally, in the 
northwestern United States southward to southwestern Oregon, tall, broad-
leaved plants with small, yellow-lipped flowers with long, dark sepals and pet-
als are known. Although the sample is very small and available population 
information very limited, these appear to be local segregates of C. 
×columbianum. Significantly, some have been duplicated in cultivation by 
smaller plants from complex, open-site populations after a few years growth in 
more sheltered settings. Regardless of how these individuals and populations 
may be accommodated within a conceptual framework, assignment to one 
taxon or another may ultimately be arbitrary. This is to be expected. Indeed, 
our penchant for classification and naming is not well served by rigid applica-
tion of arbitrary limits when applied to hybridizing groups such as these. An 
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day of school, I packed the car and picked up wife Jackie – a kindergarten 
teacher – and daughters Johanna (age 10) and Christina (age 6) as soon as the 
closing bell rang. Westward Ho! 
 
After a marathon 3-day trip across the vast heartland of America, our first rest 
stop, 2,100 miles later, was in Logan, Utah, where I grew up and developed a 
keen interest in all things natural before moving to NYC to become a profes-
sional musician. On July 1st, leaving the family with my delighted parents, I 
headed out to track down a population of Cypripedium fasciculatum (clustered 
lady’s-slipper) in the Uinta Mts. of Eastern Utah with one Frank “Buddy” 
Smith, a local field botanist. Buddy works in the Intermountain West doing 
plant surveys and botanical research and discovered a new species of violet 
(Viola frank-smithii) in Logan Canyon a few years back. He was a student of 
the noted botanist Arthur Holmgren, who was the curator of the Intermountain 
Herbarium at Utah State University in Logan for over forty years and had men-
tored me as a teenager. We had never met before, so it was fun getting ac-
quainted as we drove through the beautiful canyons of Utah, with Buddy iden-
tifying every plant that we passed. It’s good to be surrounded by experts!    
 
I’ve learned that one can never network enough, nor have too many guides on 
a trip like this. In January I had contacted Ann Kelsey, assistant curator of the 
Garret Herbarium at the University of Utah, to get information about C. fas-
ciculatum in Utah. I was particularly interested in a site high in the mountains 
above Salt Lake City at Lake Blanche (elev. 8,500 ft.) that had been discovered 
by botanist Walter P. Cottam in 1943 and re-visited and found to be extant by 
Art Holmgren in 1973. Ann told me that she had heard of that site and had not 
been there, but could give me directions to a new Cypripedium fasciculatum 
site that she had discovered two years ago, right by a road.  This sounded great, 
since Lake Blanche is a strenuous all-day hike and I had no specific directions 
to the actual site. She really wanted to come along, but was too busy, so I was 
glad to have Buddy along to help.  
 
There had been record-breaking rains in Utah and the wildflower pageant was 
spectacular; the gravel road we followed climbed steadily through a dazzling 
display of Penstemon, Balsamorhiza, Ceanothus, Gilia, Delphinium and lots of 
incredible scenery. Thanks to good GPS coordinates we found 100+ prime-
blooming plants growing, just as Ann had promised, close to the road in a 
lodgepole pine forest (Figures 1 and 2; page 20). The elevation was 9,100 ft. A 
low-growing, hard-to-spot plant best appreciated up close on bended-knee be-
cause of the drooping nature of its blossoms C. fasciculatum is not an easy 
find. The very striking fingernail-sized blossoms were present in a variety of 
colors: greenish-brown, mahogany, and mahogany-gold. The petals and sepals 
dramatically enshroud the lip petal, in most cases totally obscuring it. It leaves 
the impression that one is viewing a costumed dancer in an exotic ballet.  We 
photographed for over two hours – mostly flat on our stomachs – trying to cap-
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ture the rare and unique beauty of this unusual orchid. There are no other 
known stations for this species anywhere nearby, so it is a real discovery that 
Ann made. A beautiful group of Corallorhiza maculata var. maculata (spotted 
coralroot) was growing nearby alongside Arnica cordifolia (heart-leaved ar-
nica). Arnica is always a good “indicator plant” for coralroots. I’ve found in 
the west that when you see arnica, start looking for coralroots. We reluctantly 
left and made the long drive back, both extremely satisfied to have seen a rare 
orchid for the first time.  
  
After making the 524 mile drive from Logan to Reno on July 2nd, the morning 
of the third found us driving north through California. As we drove up a big 
hill the Pinyon-Juniper vegetation zone of the Great Basin Desert suddenly 
gave way to the marvelous pine forests of the Subalpine Zone. The array of 
coniferous species was amazing; we counted at least seven different types 
along the roadside. 
   
We eventually reached scenic Lassen Volcanic Nat’l Park. A truly incredible 
place, giant old-growth trees line the roadsides, making us appreciate the far-
sighted men that set aside and preserved this wonderland. As we drove higher 
and higher it became spring again and the roadsides were teeming with wild-
flowers. We suddenly came upon an orchid-filled seep. Hundreds of Platan-
thera dilitata var. leucostachys (Sierra rein orchid) and Platanthera aquilonis 
(northern green bog orchis) were in prime bloom, alongside incredible five-
foot tall specimens of Lilium pardalinum var. shastense (Shasta lily). What a 
combination. A little further on was a meadow filled with the same species. 
One giant P. dilitata was at least 30” tall. Lilies and orchids... Wow! We even-
tually reached the summit near Lassen Peak where the kids had a grand time 
playing in the snowfields and investigating the sulfur-belching hot springs that 
indicated a portal into the molten core of the earth. On the other side of the 
pass we happened upon a nice colony of Sarcodes sanguinea (snow plant) an 
attractive ruby-red saprophyte that was a real treat to see as it is uncommon in 
California. As usually happens when we find a wonderland such as this, we 
dallied with the flowers for so long that we didn’t arrive at our hotel in Yreka - 
125 miles further north - until after 10:00 p.m. in a state of utter exhaustion. A 
great day!   
 
We had never been to Northern California before, and today, the 4th of July, we 
were excitedly driving through the spectacular Klamath River Gorge on our 
way to Cook and Green Pass, a botanically rich area in the Siskiyou Mts. near 
the Oregon border. The Klamath runs wild and free here and we were lulled 
into a reverie as we drove. Jackie commented that this was probably her favor-
ite part of orchid hunting; taking off into a new corner of the world that we had 
never seen before and would never have visited had we not been in hot pursuit 
of new orchid species. I had fortunately met the flower photographer and San 
Francisco native Ron Parsons at the Native Orchid Conference in Morgantown, 
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small-flowered plants. An often more angular and less slipper-shaped lip is 
suggestive of a shape typical of var. pubescens, and the fragrance beginning 
sweet but changing to more rose-like is unique. The glabrous to sparsely pu-
bescent uppermost, non-foliaceous sheathing bract varies from typical of var. 
makasin  to somewhat pubescent, but not so greatly so as in var. pubescens 
(Figure 6; page 14). The character, however, may not be expressed. In the 
other varieties typically 3 or more bracts are present, so that one suitably ex-
presses the character. In var. exiliens, however, the character is often lacking, 
because commonly only a single bract occurs above the one that emerges from 
the soil, and it is often foliaceous and then typically pubescent. This reduction 
in the number of bracts, however, is in itself a distinctive feature. 
 
Variety exiliens represents the species in the far North, being the sole member 
in northwestern Canada and Alaska (Figure 7; page 15). It ranges southward 
through the Canadian Rockies into the northwestern United States; it is dis-
junct in the Black Hills of South Dakota, where it occurs with other species 
disjunct from the Northwest (Figure 8; page 15). 
 
Discussion 
The abundance and variability of small-flowered plants in western Canada and 
the adjacent United States is a salient feature of C. parviflorum in that region. I 
have earlier proposed a hybrid origin for the complex (Sheviak, 1992), with 
both recent, largely anthropogenic generation of C. ×columbianum, and longer-
term, ancient introgression occurring under natural conditions. A case similar 
to the latter has been documented by Klier et al. (1991), who demonstrated 
introgression from the prairie species C. candidum underlying adaptation of 
var. pubescens to prairie habitats and resulting in populations of the variety 
with relatively small flowers. Contemporary hybridization can usually be de-
duced from field evidence with the occurrence of C. montanum, C. parviflorum 
var. pubescens, and C. ×columbianum in mixed or adjacent populations, usu-
ally in disturbed sites following logging or excavation. In populations com-
posed wholly of small-flowered plants, however, interpretation can be more 
difficult. These populations may be markedly heterogeneous in floral and 
vegetative morphology. In cultivation, some plants from such populations have 
grown to be much larger in stature and have developed differently-
proportioned flowers with the very long sepals and petals of C. montanum, or 
sometimes the more angular larger lips of var. pubescens. In both cases C. 
montanum, as one parent, would have been responsible for both the small lips 
and the sweet fragrance that are characteristic. I further suggested that the uni-
form dark suffusion of the sepals and petals of typical eastern var. makasin was 
contributed by C. montanum, and that the variety may have arisen through hy-
bridization with this species. It may have developed as a segregate from the 
sorts of variable introgressed populations we see today and become increas-
ingly distinctive as it migrated eastward. Var. exiliens expresses characteristics 
of var. pubescens to a greater degree than does var. makasin. The occasional 
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texture, position, and other subtle characteristics, this is not possible in the her-
barium, leading to the inevitable inclusion of incompletely developed flowers 
in the sample. More significant than the overlap, therefore, is the limit of maxi-
mum lip length in var. exiliens that is evident in the graphs. Additionally, the 
often regular spacing and secondary clustering of dark spots on sepals and pet-
als is distinctive, differing from the coarser and more random spotting of other 
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Figure 5. Scatter plots of lip and petal lengths for var. makasin (top) and var. exiliens 
(bottom). 
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West Virginia last summer and he proved to be a great help with site directions 
in California. Ron had told me about an area near Cook & Green Pass where 
all three California Cyps can be found in bloom in early July. I had been sing-
ing “californicum, here we come” to the kids for days, so the anticipation was 
high. 
 
 We eventually left the main highway and soon came to a fork in the road that I 
wasn’t expecting. There were no signs, so I consulted my map and decided that 
the narrow road on the left must be the one. After turning onto the road we 
immediately saw a huge rattlesnake (Crotalus viridis) stretched out in front of 
us, soaking up the morning sun. I was thrilled! Here was a great opportunity 
for the kids to see a rattlesnake up close from the safety of the car. As the 
snake slithered away a truck approached from the opposite direction and I 
flagged it down to ask directions. The two occupants looked as if they had just 
stepped out of the movie Deliverance, complete with missing teeth and long 
scraggily hair. They told me that I was indeed on the right road. I then asked 
them if they had seen the rattlesnake. One blurted out: “Where? I collect 
those!”  I don’t think he meant alive, so to protect our reptilian friend I pointed 
him in the opposite direction...   
 
The narrow dirt road wound its way up through a beautiful gorge that provided 
a welcome respite from the 100 degree heat of the valley. We came upon a 
seep filled with the uncommon Lilium pardalinum var. wigginsii (Wiggins’ 
lily) and more Platanthera dilitata var. leucostachys which was a real treat.  
After reaching our destination at 4,100 ft we headed to the appropriate trail and 
immediately spotted a new species: past-prime Corallorhiza mertensiana 
(western coralroot) as well as Corallorhiza maculata var. maculata, also well 
past-prime.  Both were growing right at the trail head. The trail climbed up 
through a magnificent old growth forest and we soon came upon dozens of 
prime Cephalanthera austinae (phantom orchid) growing under the giant tree 
(Figure 3; page 20).  It was our first time for this species, and I dropped to my 
knees to examine the beautiful ivory-colored blossoms with yellow lip petals 
of this saprophyte.  
 
The trail eventually entered an open rubble slope of peridotite boulders. Peri-
dotite is the unaltered mantle rock that is often lumped into the term serpen-
tine; technically being the parent rock it is different, although mineralogically 
they are very close. This was our search area and we followed the trail across 
the boulder field in the blazing sun – the temperature was in the mid nineties - 
watching for the Cypripedium montanum (mountain lady’s-slipper) that had 
been seen there. We didn’t find any, but much to our delight there were prime 
specimens of Cypripedium californicum (California lady’s-slipper) growing in 
a seepage area at the end of the boulder field, exactly where the directions said 
they would be! Three large clumps were perched on a steep slope below the 
trail with loose rocks and heavy undergrowth, making for treacherous and chal-



28 

The Native Orchid Conference Journal 7(2).  April-June 2010. 

lenging photographic conditions. I coerced Jackie into climbing down to hold 
my white umbrella to diffuse the light while I happily clicked away (Figure 4; 
page 20).  I had wanted to see this species for years and was not disappointed. 
The small white slippers are arranged on a many-flowered raceme – unique to 
this species - and were in this case stunningly highlighted with beautiful 
golden sepals and petals. It has a very limited range, being found in only eight 
counties in northern California and extreme southwestern Oregon. A real 
beauty!  
 
After a nice al fresco picnic in the shade of a giant pine tree, we headed back to 
the car to get more water and then ventured down another trail to search for C. 
fasciculatum.  This trail went downhill towards a canyon and was botanically 
very rich. It was here that we encountered for the first time the attractive re-
ticulated form of the giant rattlesnake orchis (Goodyera oblongifolia forma 
reticulata) and our first Piperia unalascensis (Alaskan piperia) of the trip. 
There were lots of lilies and other wildflowers as well, but the cyps were elu-
sive. After searching diligently, I managed to find one set of the characteristic 
two opposite leaves with no flower. I was very glad that I had already seen this 
species in Utah, but was disappointed, as I had wanted the family to see it.  
 
It was after 3 p.m. and we still had a long way to go, so we followed all the 
switch backs back down the mountain. When we reached the town of Happy 
Camp, we followed another road over the mountains to Oregon. Shirley Curtis, 
an orchid friend from New Hampshire who has hunted orchids all across 
America, had told me about a C. californicum site along this road. We found 
the site with no problem, but at this lower altitude the orchids were long past. I 
was very thankful for the high altitude sight that we had just visited!  We even-
tually reached the town of O’Brien, Oregon and then headed south into Cali-
fornia.  
 
The drive down Hwy. 199, or the “Redwood Highway” that follows the Mid-
dle Fork of the Smith River, is spectacular. It reaches its climax when it enters 
the cathedral-like groves of Redwood Nat’l Park, winding its way through the 
silent behemoths. We had never seen redwood trees before and were awe-
struck by the spectacle.  We drove on to nearby Crescent City, and checked 
into the comfortable Best Western – right on the shores of the Pacific Ocean – 
which would be our base of operations for the next two days. We were elated 
that we had driven all the way from the Atlantic Ocean to the Pacific Ocean 
and couldn’t wait to see what adventures - botanical and otherwise - awaited us 
here. We had been in Canada on the Fourth of July for the last three years, so 
the kids really enjoyed the fireworks show that evening.    
    
It was July 5th and after a nice morning jog south along the Pacific Coast High-
way, I returned to the motel and mustered the troops and we set out to explore 
the redwoods. At breakfast a local gentleman had recommended that we visit 
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may suggest a miniature flower of var. pubescens (Figure 4; page 14). Scent is 
initially intensely sweet as in var. makasin, but tends to shift to a more rose-
like fragrance as the flowers age. The plants are uniformly low-growing, with 
rather slender ascending-arching leaves. They occur typically in mesic upland 
sites, but sometimes are found under wetter conditions in the south of their 
range. This is the plant that represents the species in the northwestern portion 
of its range in northwestern Canada and Alaska. As the sole representative of 
the species in that region and distinct from the other recognized varieties, it 
warrants recognition in parallel with those varieties: 
 
Cypripedium parviflorum Salisb. var. exiliens Sheviak, var. nov. 
 
Type:  U.S.A.: Alaska:  Brooks Range,  Endicott Mountains. Vicinity of con-
fluence of Nahtuk River with Alatna River. Rather moist to xeric tundra on 
limestone talus slopes below sw-facing cliff, w/ Dryas octopetala, Arc-
tostaphyllos alpina, Ledum palustre ssp. decumbens. 23 Jun 1994. C.J. Sheviak 
& J.K. Sheviak 5464 [NYS]. (Figures 3, 4; pages 13 and 14). 
 
Planta parva gracilis. Bracteae vaginentes summae 2 (-3) glaberae vel parce 
pubescentes. Flos 1, raro 2, perdulcis tandem rosifragrascens;  labellum 16-
26mm, aureum; sepala et petala olivacea sordida pallida subtiliter cinnamome-
punctata, petala 23-52mm. 
 
Plant small, slender, leaves mostly lance-elliptic, ascending, arcuate-spreading 
from the lower portion of the stem. Tubular sheathing bracts 2, rarely more, the 
uppermost, if non-foliaceous, glabrous to sparsely pubescent, if foliaceous, 
then distally pubescent. Flowers 1, rarely 2, intensely sweet-scented, becoming 
rose-scented. Lip 16-26mm, golden yellow; sepals and petals pale dull green-
ish tan finely marked with small clusters of rust spots. Petals 23-52mm. 
 
Etymology: “springing forth,” in allusion to the variety’s seeming emergence 
and spread from the regional background variability. 
 
Variety exiliens is quite distinctive, but it can be difficult to discriminate from 
the background variation that predominates in much of cordilleran Canada and 
the adjacent United States.  The flowers tend to be smaller than those of var. 
makasin, with shorter lip, sepals, and petals.  Figure 5 (next page) plots the 
length of lips and petals for 45 specimens of var. exiliens and 83 of var. 
makasin, derived from live plants measured in the field or garden and from 
well-preserved herbarium specimens that displayed no evident shrinkage. Al-
though there is a broad overlap in the ranges of measurements, var. exiliens 
distinctly clusters toward the lower range. Indeed, the overlap, although real, is 
not so great as suggested in the graphs. Flowers enlarge significantly after 
opening, and especially the petals lengthen considerably. Whereas the develop-
mental stage of live flowers can generally be assessed from consideration of 
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demonstrated experimentally and subsequently published (Sheviak 1995). The 
text of the treatment reflects that belief. But because of uncertainty in the 
ranges of the recognized varieties and the difficulty of delimiting them in a 
region of hybridization and introgression, I did not prepare range maps for the 
varieties, providing only a single map for the species as a whole. The maps for 
the varieties were devised by the editorial committee without my knowledge 
and do not reflect my thinking even at that early time. The maps consequently 
have contributed yet another level of confusion.  
  
Despite recognition of the complex pattern of variation in the West, these 
plants were for the most part lumped under “Northwestern parviflorum” [i.e., 
Northwestern makasin] in my study of hybridization in the Northwest 
(Sheviak, 1992) and treated as a single unit in statistical analyses. Only a few 
particularly odd plants were treated separately. Wider experience with the 
group now permits partial recognition of 3 components that can be recognized 
as emerging from the background complex and delimited to varying degrees:   
 
(1) Small-flowered segregates of C. ×columbianum, for the most part probably 
later-generation components of hybrid swarms and introgressants. These are 
highly variable in vegetative habit, measurements and proportions of floral 
segments, and in the coloring of sepals and petals, which vary from generally 
pale and spotted to heavily marked and dark in aspect. Fragrance is usually 
intensely sweet. These plants occupy a variety of moist open to lightly shaded 
sites. Herbage and flowers are usually stable in size and shape, but sometimes 
in cultivation may increase greatly in size and change proportions, evidently 
belying a hybrid ancestry (Figure 1; front cover). 
 
(2)  Plants perhaps referable to var. makasin in the strict sense, simulating east-
ern var. makasin in all respects including the color of the sepals and petals. 
Plants are low-growing, commonly slender-stemmed with relatively narrow 
leaves ascending-spreading from lower on the stem. The sepals and petals are 
dark with a solid suffusion of color. Flowers are strongly sweet-scented. Plants 
occur in especially moist habitats including fens, seeps, and moist thickets. 
They are evidently very rare, and may occur in parkland thickets with var. pu-
bescens, as they do to the east, or form uniform populations in fens. Similar 
plants may be mixed in complex populations of small-flowered plants. The 
identity of these plants is unclear. Very likely, some, such as those to the east 
of the mountains, are indeed referable to var. makasin (Figure 2; page13), 
whereas others may be merely simulating it. 
 
 (3)  Small-flowered plants differing from (1) and (2) in flowers with shorter 
lips, sepals, and petals, the latter two of a pale ground color marked with small 
dark spots that vary from minute, regularly and remotely spaced to somewhat 
larger and confluent in streaks along the principal nerves (Figure 3, 4; pages 13 
and 14). The lip is often more angular than slipper-shaped, and the flowers 
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nearby Jedidiah Smith State Park. According to him, the biggest trees were 
there and it is not a tourist destination. We were soon following a narrow dirt 
road that wound its way through giant trees, occasionally narrowing down to 
just the width of the car to pass between two trees. There wasn’t much bloom-
ing in the redwood forest this time of year, but Jackie found one very attractive 
Iris chrysophylla (yellowleaf iris) growing on the roadside. We stopped to 
walk the trail through the Stout Memorial Grove, which was luckily donated to 
the Save-the-Redwoods-League in the 1920’s by lumber magnate Frank D. 
Stout at the insistence of his wife. Apparently she couldn’t bear the thought of 
these magnificent trees being logged. As we left the park we came upon a very 
steep – almost vertical – serpentine seep. After scrutinizing it intently, I real-
ized that there were large clumps of past bloom C. californicum growing all 
the way up the cliff, along with its indicator plant, the unusual Darlingtonia 
californicum (cobra lily) an insectivorous plant in the pitcher plant family, as 
well as lots of lilies. What a sight this must have been a few weeks ago!  
 
I had done a lot of research about the Smith River area during the long winter 
months and at the Forest Service’s recommendation had looked at the website 
of the North Coast Chapter of the California Native Plant Society and perused 
their online newsletters to try to find orchid site information. One field trip 
report in a newsletter had mentioned seeing C. californicum in bloom at Rock 
Creek on the South Fork of the Smith River on July 26th. I eventually contacted 
Carol Ralph, the President of the society and she was very friendly and helpful. 
A person that truly loves nature and the out-of-doors, she told me that she has 
found seven species of orchids in the dunes near her house in Arcata. Impres-
sive! Carol verified the Rock Creek report and helped with directions. That 
was where we were headed next. 
 
After a little searching we located the Rock Creek trailhead and followed the 
trail up the drainage. We soon found the lady’s-slippers which were not sur-
prisingly past bloom, as this was a lower elevation and it was very hot this 
year. This was another serpentine area and there were only two small clumps 
of californicum but there were thousands of cobra lilies, so I busied myself 
photographing this incredible plant for the next forty five minutes. It was the 
best display of this species that we saw on the entire trip. It was then back to 
Crescent City for a delicious seafood dinner overlooking the Pacific.  
 
It was July 6th and we really hit pay dirt today. We checked out of the motel 
and headed back up Hwy 199 towards our destination of Grant’s Pass Oregon. 
On the way I wanted to investigate a remote forest road that I had heard about 
in the Six Rivers Nat’l Recreation Area. The landscape/wildflower photogra-
pher Larry Ulrich has a photograph of C. californicum in his great book Wild-
flowers of California.  The caption reads: “Middle Fork Smith River July 3rd, 
1993”.  I left a message for him at his stock photo business number last winter 
- not really expecting a reply - and he actually called me back; I got a message 
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from him saying: “so you want to find those orchids...” He was very friendly 
and we had a good conversation about photography. He said that it had been a 
long time since he had taken that picture, but he did remember what road to 
take and thought that they were about “halfway up on the left”, and visible 
from the road.  
 
We headed up the long road not knowing if we would find anything. We 
climbed and climbed – a good sign – but there was no sign of the Cyps. We 
passed beautiful stands of Lilium bolanderi, Lilium kellogii and Lilium wash-
ingtonium on the way up.  After about 10 miles we finally came upon a serpen-
tine seep filled with cobra lilies. I searched it thoroughly but there were no 
orchids. Disappointed, we had little choice but to keep going. A few miles 
later, at 4,100 ft. we came upon a second, bigger seep. There were massive 
stands of a new species, Platanthera sparsiflora (few-flowered rein orchis) 
growing with lots of cobra lilies. And voila! Finally a few scattered plants of 
C. californicum.  
 
After photographing for over an hour and thinking that was it, we got in the car 
to leave. It was too narrow to easily turn around, so we drove up the road to 
find a wide spot. It was so beautiful that I kept going for a ways before finally 
turning around. After going about 50 feet back down the road, Jackie suddenly 
yelled Stop! The roadside was teeming with California lady’s-slippers - 127 
plants to be exact – in prime bloom. I had obviously been looking the other 
direction on the way up and had totally missed them. It’s good to have a sec-
ond set of expert eyes at a time like this. We couldn’t believe we had spent so 
much time at the other, lesser site, when this bonanza was right up the road, 
and that we had come so close to missing it. There were massive stands of P. 
sparsiflora and the lady’s-slippers were everywhere.  In fact, in an area ap-
proximately 40 ft x 50 ft there was nothing but orchids growing (Figures 5 and 
6; see facing page). As we were photographing, a van full of people came 
down the road and stopped.  It turned out to be a botany class on a field trip! It 
was only the second car we had seen all day, which shows how far off the 
beaten path we were. The group leader was named Stu Winston and the class 
was from Diablo College near San Francisco. Stu is a friend of Ron Parsons 
and knows his orchids. We had a good conversation and he told me that the C. 
montanum at Cook & Green Pass was actually past the peridotite rubble field... 
Oh well. After “just a few more pictures” we headed back down from the 
mountaintops and on to our motel at Grant’s Pass.   
 
 
NOTES: 
1. This is part I of the article. Other parts will follow in subsequent issues.  
2. Reprinted with permission from the North American Native Orchid Jour-

nal 15(3) 2009. 
3. Tom’s orchid photo galleries: www.pbase.com/tomdean  
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bracts at the base of the stem differ in pubescence. The bract that emerges from 
the soil is always glabrous, and the uppermost is often foliaceous toward the 
apex; such bracts are pubescent. The uppermost entirely tubular, non-
foliaceous bract is significant. In var. pubescens and var. parviflorum, it is 
variably pubescent, sometimes so densely so as to impart a silvery gray aspect. 
In contrast, var. makasin is glabrous to glabrescent. Although I recognized 
these distinctions based on subjective observation in the field, garden, and her-
barium (Sheviak, 1994), they were supported by a masterfully detailed study 
by Wallace and Case (2000). Their allozyme data furthermore indicated that 
var. makasin is more distinct from the other two varieties than are those varie-
ties from each other, mirroring my subjective assessment of their ambiguous 
relationship.  
 
The recognition of var. makasin introduced some nomenclatural awkwardness 
into my earlier informal designation of a small-flowered western plant as the 
“northwestern parviflorum” (Sheviak, 1992). This publication preceded the 
recognition of var. makasin, and my intention was to refer to the similarity of 
the western plants to this eastern calciphile which at the time was known as 
var. parviflorum. Hence my informal designation has become a potential 
source of confusion, there not being a formal mechanism for publishing a cor-
rected designation of “northwestern makasin.” These western plants are mor-
phologically very similar, both vegetatively and florally, to their eastern coun-
terparts. The sweet fragrance appears identical. The most obvious difference is 
the coloring of the sepals and petals, which is pale with variably sized spots 
and stripes. A few herbarium specimens show a solid dark color as in the east-
ern plants. These western plants occur in western Canada and the adjacent 
United States. They occur in fens, like their eastern counterparts, but the situa-
tion is far from straightforward. Similar plants occur in upland sites. Some 
occur in complex populations of C. ×columbianum Sheviak, the hybrid of C. 
parviflorum and C. montanum, and their identity becomes questionable. Others 
occur in complex, variable populations of small-flowered plants without clear 
indication of a recent hybrid origin. Finally, in a large population of  typical 
var. pubescens on the plains of southern Alberta, I found a few small-flowered 
plants, some of which had the solid dark suffusion of color of eastern var. 
makasin. This population occupied an open grove of small Populus balsamif-
era that was perhaps not very different from the P. tremuloides thickets in 
which typical var. makasin occurs in southern Manitoba. 
 
The resulting taxonomic ambiguity was exacerbated by the treatment in Flora 
of North America (Sheviak, 2002). Despite the date of publication, my manu-
script had been submitted in 1993; at that time, I had not yet studied Alaskan 
populations in the field, and subsequent to that work, experience with live col-
lected plants in cultivation disclosed details of the plants that were not evident 
in the herbarium. I had considered them, and much other northern material, to 
be a small phenotypic expression of var. pubescens like the reduction I had 
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Toward the end of the  20th Century, various studies yielded partial resolutions 
of the problem (Atwood, 1984; Case, 1993; Klier et al., 1991; Sheviak, 1992, 
1993, 1994, 1995;  Wallace and Case, 2000). My own studies led me to adopt 
certain changes to the established but generally unsatisfactory taxonomy. 
Clearly, North American plants comprise a distinct species, C. parviflorum, 
that is more closely related to certain other North American species than it is to 
C. calceolus of Eurasia (Sheviak, 1994). In North America, C. parviflorum is 
highly complex, and much of the variation can be interpreted as comprising 
varietal segregates, hybrids, and introgressants. Of these, C. parviflorum var. 
pubescens (Willd.) Knight is the most variable and wide-ranging component of 
the species, and also the most distinctive. Field, herbarium, and experimental 
work in cultivation established that C. parviflorum var. planipetalum repre-
sents the most widespread form of var. pubescens and is synonymous with it. 
Its apparent distinctive habit is largely due to phenotypic modification by ex-
treme environments (Sheviak, 1995). In contrast, the small-flowered plants 
were not adequately represented as a single variety (Sheviak, 1992, 1993, 
1994).  
 
The Small-flowered Plants 
It had been apparent to me as early as the 1960’s that two different plants were 
being treated as var. parviflorum. At that time, well-established convention 
applied the name unquestioningly to a northern calciphile with uniformly dark 
sepals and petals. A southern plant of upland, often rather dry acidic forest was 
hence an anomalous element. It had been treated as var. parviflorum primarily 
by workers in the Southeast, and was well-characterized by Steyermark (1963). 
Like the northern plant, its sepals and petals appear dark, but in contrast to the 
northern, in which the color is present as a uniform suffusion of color, in these 
southern plants it is contributed by densely arranged small spots. This was per-
haps not too different than the typical pattern of blotches and streaks seen in 
var. pubescens, and together with the upland forest habitat in which the two 
sometimes occurred together, I initially treated the plants as merely part of the 
variation of that variety (Sheviak, 1974). Subsequent experience over the 
course of two decades and focused study of the problem led me to conclude 
that Salisbury had in fact described the southern small-flowered plant as C. 
parviflorum. The northern plant proved to have been clearly described from 
Michigan by Farwell (1918), who described it as a variety of C. pubescens. 
Consequently, I reestablished Farwell’s name under the new combination C. 
parviflorum var. makasin (Farwell) Sheviak.  
 
In addition to the coloring of the sepals and petals, the varieties differ in fra-
grance and pubescence. Both var. pubescens and var. parviflorum are charac-
terized by a clear rose scent, or, in the former, often a mustier fragrance. In 
contrast, var. makasin is intensely sweet-scented with a fragrance likened by 
one observer to “sweet peaches;”  it is a fragrance shared with both C. can-
didum and C. montanum. Additionally, the tubular non-foliaceous sheathing 
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END NOTES 
 
 
Erratum 
NOCJ vol 7 issue 1: page 20 
 
The article by Tom Nelson (A Great Orchid Hunting Year: Tales from 
the field in 2009) should have ended with the first paragraph on page 
20. We regret the unintentional inclusion on that page of some material 
from a different article. 
 
 

ૠૠ ૠ ૠૠ 
 
Gratitude  
Jyotsna Sharma, Texas Tech University 
 
While I have enjoyed the responsibility of the editorship of NOCJ since 
2004, my current commitments do not allow continuation of this post. I 
wish to extend my sincere gratitude to all individuals who have sup-
ported NOCJ either by contributing articles, reviewing articles, clarify-
ing technical matters, or by managing the printing and mailing of the 
Journal. I must mention by name Ron Coleman, Jan Coleman, Dr. 
George Johnson, and Dr. Chuck Sheviak for always coming through.  
 
May this Journal continue to grow and flourish along with all the or-
chids across the planet.  
 
Sincerely, 
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Cypripedium parviflorum in the Northwest, with the Descrip-
tion of a New Variety 

 
Charles J. Sheviak 
Albany, New York 

csheviak@mail.nysed.gov 
 
The transcontinental Cypripedium parviflorum is the most wide-ranging and 
variable Cypripedium species in North America. It is correspondingly com-
plex, and considerable debate and out-right confusion has characterized its 
taxonomy. My own initial efforts at resolving some of these problems have 
both clarified and further confused the situation. My earlier publications on the 
species treated only portions of its geographic and morphological ranges, as I 
had intended to pursue further resolution with in-depth study. These efforts 
have met with repeated obstacles including the loss of tissue samples through 
electrical power-failure, a collaborator’s leaving the field, and the inexplicable 
loss of the cultivated reference collection after decades of successful culture. It 
has been clear for some time, then, that I would not be able to clarify defini-
tively the status of various subgroups as I’d hoped. It might be appropriate, 
then, simply to leave the matter for others to pick-up in the future. However, 
my published contributions, by treating only parts of the problem, have led to 
further confusion. In particular, my treatment in Flora of North America was 
compromised by editorial intervention to the point that I feel obligated to pro-
vide a subsequent treatment clearly establishing my concept of the species. 
This requires the description of an additional variety. 
 
Background 
Early workers applied two names to our eastern yellow lady’s-slippers: Cypri-
pedium parviflorum Salisb. [1791] and C. pubescens Willd. [1804].  Since that 
time, different authors have applied these two names to various elements of the 
species, interpreting the considerable variation differently and expanding their 
geographic coverage across much of the continent. Whether applying the 
names at the species level or as varieties, these two names have been in rather 
uniform use. A number of other species and varieties were proposed over the 
years, but none gained acceptance until certain Newfoundland populations 
were proposed as C. parviflorum var. planipetalum Fern. (Fernald 1926). At 
the midpoint of the 20th Century, two opposing interpretations were in general 
use, both treating the American plants as members of a circumboreal species, 
Cypripedium calceolus L. This unification was first proposed by Correll 
(1938), who accommodated all American plants within a single variety, C. 
calceolus var. pubescens (Willd.) Correll, a view he maintained in his later 
treatment of the continent’s orchids (Correll, 1950). At the same time Fernald 
(1950), while accepting Correll’s species concept, nonetheless recognized three 
American varieties, adding C. calceolus var. parviflorum (Salisb.) Fern. and 
including C. calceolus var. planipetalum (Fern.) Vict. & Rousseau.  



 

Volume 7, Issue 2 
 
 
 
 

Contents 
 
 
Cypripedium parviflorum in the Northwest, with the Description of a New Variety 

Charles J. Sheviak…………….....………..….………………...………..1 
 
Seasonal Development of Nodding Ladies’-tresses (Spiranthes cernua) Plants in 
Southern Ontario and Adjacent Quebec 

Joyce M. Reddoch and Allan H. Reddoch…….........…………...……..10 
 
Comparison of In Situ Germination of Pogonia ophioglossoides (L.) Ker Gawl. in 
the Northern and Southern Parts of its Range 

Marilyn Light and Jyotsna Sharma………....…………………...……..12 
 

A Family Orchid Vacation to the Western United States: Part I 
Tom Nelson……..…….....….….…...…....……….……………...……..24 

 
Figure 1, C.J. Sheivak (Article on page 1; Figure caption on page 13) 

Photo: Charles J. Sheviak…….……………………………....front cover 
 
Spiranthes cernua 

 Photo: Joyce M. Reddoch.……....……….…....…..….…...…..back cover 
 
 
 
 
 
 
 
 
 
 

Native Orchid Conference Journal is published four times a year by the Native 
Orchid Conference, Inc., a non-profit [501(c)3] organization, as a service to its 
members.  The organization is devoted to fostering the study, conservation, and 
enjoyment of orchids native to North America.  Membership dues are $25, $30, 
and $35 for individuals, families, and international subscribers, respectively.  Ad-
dress inquiries about membership, back issues of this journal, and requests for 
copies of the bylaws to the Treasurer: Christine Fleissner, NOC, Inc., P.O. Box 
29010, Greensboro, North Carolina 27429-9010, USA; nativeorchids@yahoo.com 
OR ncorchid@yahoo.com. 
 
Editorial contributions and inquiries about publishing articles and requirements for 
manuscripts, illustrations, or photos for publication should be addressed to the 
Editor:  

Dr. Jyotsna Sharma 
Department of Plant and Soil Science, Texas Tech University 
PO Box 42122; Lubbock, TX 79409; USA 
jyotsna.sharma@ttu.edu 
jsorchids@yahoo.co.uk 

 
Copyright 2010 

The Native Orchid Conference, Inc. 
P.O. Box 29010 
Greensboro, NC 27429-9010 
 
Web Sites:  http://nativeorchidconference.org/ 
 http://www.nativeorchidconference.org/NOCJournal.html 
 http://groups.yahoo.com/group/nativeorchidconference/ 
 
Officers 
 
President: Lorne Heshka; lheshka@escape.ca 
Vice-President: Stefan Ambs; ambss@mail.nih.gov  
Secretary:  John Horner; horner@uic.edu  
Treasurer: Christine Fleissner; christine.fleissner@assurant.com 
 
 
Board Members at Large: David McAdoo 
  Eleanor "Sam" Saulys      
  Bob Sprague    
 
 
Technical Advisor:      Dr. Charles Sheviak 
 
Publication Committee: Dr. Jyotsna Sharma 
   Ronald A. Coleman 
   Jan Coleman 
   Dr. George Johnson 
 
  

Policies for obtaining back issues of the NOCJ 
 
⇒ New subscribers shall receive all issues published within the year they join 

Native Orchid Conference.   
 
⇒ Contributing authors can request up to 2 free copies of the Journal at the time 

their article is accepted.  Copies requested at a later date or requests for addi-
tional copies will be charged at $5.00 each.   

 
⇒ Back-issues are available in limited quantities.  Each issue may be purchased 

for $5.00 while supplies last. 
 
⇒ Inquiries concerning orders for back-issues of this journal should be ad-

dressed to the Treasurer: Christine Fleissner, NOC, Inc., P.O. Box 29010, 
Greensboro, North Carolina 27429-9010, USA; nativeorchids@yahoo.com 
OR ncorchid@yahoo.com. 



Volume 7 (2) 
April-May-June 2010 

The Native Orchid Conference 
Journal 

ISSN 1554-1169 




