
Botrychium ascendens W.H. Wagner
triangular-lobed moonwort

Ophioglossaceae (Adders-Tongue Family)

Status: State Sensitive, USFWS Species of Concern
Rank: G2G3S2S3

General Description: Adapted from FNA (1993) and Wagner
(1992):  Botrychium ascendens is a perennial fern that can be up to
7¾ in. (20 cm) tall, and produces one frond per season. The
aboveground portion is divided into two axes, borne from a common
stalk. One axis, the trophophore, is sterile, while the other axis, the
sporophore, is fertile and bears a cluster of numerous globose
sporangia. The trophophore stalk is 1/8 to 1/3 in. (3-10 mm) long,
1/6 of the length of the trophophore rachis (the portion bearing the
pinnae). The blade is yellow-green, oblong to oblong-lanceolate,
once pinnate, 1-1/8 to 2-1/3 in. (3-6 cm) long, ½ in. (1.5 cm) wide,
and thin but firm. There are up to 5 pairs of pinnae, which are
strongly ascending (angled sharply towards the apex of the blade)
and well separated. The distance between the first and second pair
of pinnae is equal to or slightly more than the distance between the
second and third pinnae pairs. The basal pinnae pair is approxi-
mately equal in size to the adjacent pair.  The basal pinnae are
narrowly wedge-shaped and sharply toothed.  They are also often
shallowly and irregularly cut. The trophophore pinnae sometimes
bear sporangia. The sporophore is 1.3-2 times the length of the
trophophore. It is twice pinnate (divided into opposite pairs of pinnae,
which are then divided once more), at the base of sporangial clus-
ters.

Identification Tips:  Botrychium ascendens may be confused with
B. minganense and B. crenulatum. All of these will key to B. lunaria
var. onondagense in Hitchcock et al. (1969), however they can be
distinguished by the following. The pinnae of B. ascendens are
narrowly wedge shaped and ascending, while those of B.
minganense and B. crenulatum are not wedge shaped and spread at
nearly right angles to the axis of the blade. The pinnae margins of B.
ascendens are toothed with frequent deeper clefts and often have
sporangia on them, while the pinnae margins of B. minganense are
entire and usually lack sporangia, and the pinnae margins of B.
crenulatum are wavy and also lack sporangia. B. ascendens and B.
pedunculosum are the only grapeferns that often have extra sporan-
gia on the trophophore pinnae. A technical key is needed for identifi-
cation.

Phenology: In Washington this species has been observed with
sporangia clusters present from June to September. The leaves of
this species generally appear in late spring to midsummer.

Range: This species is known from Alaska, south to California and
Nevada, and west to Montana and Wyoming. In Washington it
occurs in Mason, Pierce, Whatcom, Okanogan, Ferry, Stevens and
Pend Oreille counties.

Habitat: This species has been found within coniferous forests, in
wet and dry meadows, a meadow pasture, roadsides, ravines, and
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perennial streams.  It has been found growing in surface gravel,
moist decayed litter, and rocky soil. In Washington it has been
found from 2100 to 6400 feet (640-1950 m) elevation, with the
following species: red baneberry (Actaea rubra), ladyfern
(Athyrium felix-femina), American trailplant (Adenocaulon bicolor),
horsetail (Equisetum sp.), false lily of the valley (Smilacina
stellata), rattlesnake fern (Botrychium virginianum), little
grapefern (B. simplex), and Mingan moonwort (Botrychium
minganense).

Ecology: This species has been found growing with several other
Botrychium species.

State Status Comments: There are less than 20 known recent
occurrences of Botrychium ascendens in Washington.

Inventory Needs: Sightings of Botrychium ascendens should be
verified for correct identification, as this species is easily con-
fused with others.

Threats and Management Concerns: Cattle grazing should not
occur in known sites until spores have been shed. Other threats
may be from hikers and climbers, hydroelectric development, and
roadside vegetation mowing.

Comments: Botrychium ascendens will key to B. lunaria var.
onondagense in Hitchcock et al. (1969).  Use Douglas (2000) or
FNA (1993) to identify this species.

References:

Douglas, G.W., G.B. Straley, D. Meidinger, and J. Pojar.  2000.
Illustrated Flora of British Columbia vol. 5: Dicotyledons
(Salicaceae Through Zygophyllaceae).  Ministry of Environ-
ment, Lands and Parks, Victoria, British Columbia.  389 pp.

Flora of North America Editorial Committee, eds. 1993. Flora of
North America North of Mexico. Volume 2: Pteridophytes and
Gymnosperms. Oxford University Press, New York. 475pp.

Hitchcock, C.L., A. Cronquist, M. Ownbey, J.W. Thompson.
1969.  Vascular Plants of the Pacific Northwest Part 1:
Vascular Cryptogams, Gymnosperms, and Monocotyledons.
University of Washington Press, Seattle, WA.  914 pp.

Wagner, D. 1992. Guide to the species of Botrychium in Oregon.
Unpublished. On file with WNHP.

Botrychium ascendens
triangular-lobed moonwort

2005 Produced as part of a cooperative project between the Washington Department of Natural Resources,
Washington Natural Heritage Program and the U.S.D.I. Bureau of Land Management. Persons needing this
information in an alternative format, call (360) 902-1600 or TTY (360) 902-1125.

Cindy Johnson-Groh

Botrychium ascendens
triangular-lobed moonwort



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


