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Background and Taxonomy 
Marsupella aquatica (Lindenb.) Schiffn. is an aquatic liverwort (nonvascular plant) in the family 
Gymnomitriaceae. This taxon was originally described as Jungermannia emarginata var. 
aquatica Lindenb. (Lindenberg 1829) and was then transferred to the genus Marsupella as M. 
emarginata var. aquatica (Lindenb.) Dumort. (Dumortier 1831). This treatment as a variety of 
M. emarginata has been followed by many subsequent authors and appears in some recent 
publications (e.g., Hong 1982, Christy and Wagner 1996, Wagner et al. 2000, USFS & BLM 
2005, Wagner 2008). However, others recognize it as a distinct species M. aquatica (Váňa et al. 
2010, Söderström et al. 2015, Stotler and Crandall-Stotler 2017, NatureServe 2021), and the 
species rank is supported by recent molecular analyses (Vilnet et al. 2010, Bakalin et al. 2019).  
 
Marsupella is a genus of leafy liverworts with about 25 species (Váňa et al. 2010, Bakalin et al. 
2019) characterized by having (1) bilobed leaves that are transversely inserted in two rows and ± 
spreading; (2) underleaves absent; (3) archegonia and sporophytes borne at the apex of the main 
stem or lateral branch; and (4) lacking specialized asexual reproductive structures (Doyle and 
Stotler 2006). Marsupella aquatica has more-or-less unbranched stems (3) 5–8 (12) cm long and 
1.6–2.5 mm wide; the leaves are dark green to blackish and obcordate to suborbicular in outline 
with dimensions 0.8–1.6 mm long × (0.8) 1.0–2.0 (2.5) mm wide (i.e., wider than long) and 
apices rounded or sometimes subacute to apiculate; it reportedly grows in “extensive, dense 
patches” or “robust colonies” (USFS & BLM 2005, Wagner 2008, Exeter et al. 2016). It 
resembles and might be confused with M. emarginata which is the most common species of 
Marsupella in western North America (Hong 1982). However, M. aquatica differs in being 
larger (mostly 5–8 cm tall vs. 1–4 cm in M. emarginata), dull or dark green to blackish in color 
(vs. greenish brown to reddish brown), leaves broader, stiffer and more strongly spreading (ca. 
90° from the stem), leaf apex with sinus between lobes descending less than 1/5 of leaf length 
(vs. sinus descending for 1/5-1/4 of leaf length), leaf margins more strongly revolute, and leaves 
bistratose (composed of two cell layers) near the base (vs. unistratose throughout) (Watson 1981, 
Hong 1982, Christy and Wagner 1996, USFS & BLM 2005, Wagner 2008, Bakalin et al. 2019). 
At the molecular level, the trnL intron of chloroplast DNA in M. emarginata has a deletion of 43 
base pairs that is lacking in M. aquatica and other Marsupella species (Vilnet et al. 2010). 
 
Ecology 
Marsupella aquatica is strictly aquatic, i.e. it is reportedly restricted to cold, fast-flowing, 
montane or subalpine, perennial streams where it grows attached to submerged rocks (Christy 
and Wagner 1996, USFS & BLM 2005, Wagner 2008, Exeter et al. 2016). One account indicates 
it is found in both still and running waters (Hong 1982). The species may be intolerant of poor 
water quality (BLM 1996) and is unlikely to be desiccation-tolerant (Wagner 2008). 
The most distinctive difference between M. aquatica and the morphologically similar M. 
emarginata is in their respective habitats; M. emarginata is not truly aquatic but does occur in 
mesic to wet places and is sometimes found on streambanks (i.e., it does not grow in habitats that 
are submerged throughout the year) (Christy and Wagner 1996, USFS and BLM 2005, CNABH 
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2021; but see Wagner et al. 2000). In southwestern British Columbia, the habitat of M. 
emarginata is on “rocks, boulders, outcrops or cliff faces [in] humid forests, subalpine meadows, 
or near streams and lakes” (Godfrey 1977). In California, M. emarginata potentially occurs “[o]n 
shaded, damp soil and rock of river banks, ravines and cliffs; occasionally on submerged rocks in 
creeks” (Doyle and Stotler 2006). 
 
Another similar species is M. sphacelata which sometimes occurs in streambeds or lake margins 
that are submerged at least part of the year. Plants of this species have a blackish color, similar to 
that of M. aquatica but distinct from the red-brown of M. emarginata. However, the deeper leaf 
lobes of M. sphacelata (sinus descending to 2/5 of the leaf length) will readily distinguish it from 
both M. emarginata and M. aquatica (Wagner 2008, Exeter et al. 2016, Bakalin et al. 2019). 
 
The sexual condition of M. aquatica is dioicous (i.e., having archegonia and antheridia on 
separate plants, ensuring cross-fertilization) (USFS & BLM 2005, Exeter et al. 2016, Bakalin et 
al. 2019). In the British Isles, the presence of sporophytes in this species was described as “fairly 
frequent” (Paton 1999, cited by USFS & BLM 2005). Water is required for the sperm to swim to 
the archegonia and is also the vector for dispersing spores or any non-specialized asexual 
propagules (i.e., plant fragments) produced by this species (USFS & BLM 2005). 
 
Distribution and Abundance 
Marsupella aquatica has a wide distribution in the Northern Hemisphere including Europe, 
Russia, Greenland, Canada, and the U.S. in Alaska, the Pacific Northwest and New England 
(Váňa et al. 2010, Stotler and Crandall-Stotler 2017, CNABH 2021). It is evidently rare in the 
Pacific Northwest with about five locations in the North Cascades of Washington state and one 
additional location at Waldo Lake in central Oregon (Hong 1982, Christy and Wagner 1996, 
Wagner et al. 2000, USFS & BLM 2005, Wagner 2008, Exeter et al. 2016, CNABH 2021, 
CPNWH 2021).  
 
In California there is just one potential locality record for M. aquatica, based on an August 1972 
collection (Norris 23,253, OSC) at ca. 5,500 feet elevation in the Siskiyou Mountains near 
Preston Peak (CNABH 2021, CPNWH 2021). The collecting locality was described as being 
near a small lake at the headwaters of Preston Creek; additional field-work is needed since 
abundance and habitat data are lacking. The Siskiyou County record is the species’ southernmost 
known occurrence in western North America and is separated from the central Oregon locality 
by about 150 miles.  
 
According to Doyle and Stotler (2005), there are five species of Marsupella in California: M. 
emarginata, M. bolanderi, M. sphacelata, M. sprucei, and M. sparsifolia. For some unknown 
reason, these authors did not indicate the presence of M. aquatica in California or cite the above-
mentioned collection by Norris. 
 
During review of this species on the CNPS Forum in April 2021, David Wagner, a bryologist of 
the Northwest Botanical Institute in Oregon, commented that the identification of the specimen 
Norris 23,253 should be checked. He had not been aware of a California occurrence of this 
species. In order to confirm the occurrence of this species in California, he and the Curator of the 
OSU herbarium (OSC) attempted to locate Norris 23,253 (Mickley pers. comm. 2022, Wagner 
pers. comm. 2021 and 2022). Wagner reviewed all collections of M. aquatica and M. emarginata 
var. aquatica in the herbarium and could not find a California specimen under either name. The 
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first author also contacted Barbara Crandall-Stotler, a specialist in this group of liverworts, and 
she confirmed that she has never examined Norris 23,253 (Crandall-Stotler 2021). It is probable 
that Norris 23,253 has been reidentified as a different species, and the database that is shared 
with the CNABH and CPNWH never got updated. Therefore, we cannot confirm that this species 
occurs in California. 
 
Status and Threats 
Marsupella aquatica is assigned a Global rank of G3 (Vulnerable, meaning that the species is 
considered to be at moderate risk of extinction); the rationale for this ranking is that the species 
is widespread but rare, with an estimated 100 occurrences and 8,000 individuals throughout its 
geographic range (NatureServe 2021). In Quebec, M. aquatica has a status of S1 (Critically 
Imperiled due to extreme rarity), and is SNR (not ranked) in British Columbia and Nova Scotia, 
Canada. In Oregon, it is S1 and is placed on ORBIC List 2 (threatened with extirpation from 
Oregon) (ORBIC 2019); it is SNR in all other states of occurrence. Marsupella aquatica is also 
listed as a “Survey and Manage” species under the Northwest Forest Plan (USFS & BLM 2014), 
where it is placed in Category B (rare but pre-disturbance surveys not practical; manage all 
known sites and conduct strategic surveys) (BLM 2021). 
 
Possible threats to M. aquatica include deterioration of water quality (e.g., due to increased 
recreational activity) or changes in stream hydrology (e.g., due to prolonged drought associated 
with long-term climate change) (BLM 1996, USFS & BLM 2005, Wagner 2008). If verified, 
Tthe only potential known occurrence in California may be well protected (at least in the short 
term) by its remote location within the federally designated Siskiyou Wilderness (Klamath 
National Forest). 
 
Summary 
Based on the available information, CNPS and CNDDB recommend adding Marsupella aquatica 
to the Considered But Rejected list 2B.2 of the CNPS Inventory. The single known locality in 
California is protected within a federally designated Wilderness Area; we thus would propose a 
threat rank of 0.2 at this time. If the single potential occurrence knowledge on the distribution, 
threats, and rarity status of M. aquatica in California is verified or if new California occurrences 
are foundchanges in the future, we will re-evaluate its status at that time.  
 
Actions 
CNPS: Reject Addition of Marsupella aquatica to 2B.2; Add to Considered But Rejected list 
CNDDB: Reject Addition of Marsupella aquatica to G3 / S1 
 
Draft CNPS Inventory Record 
Marsupella aquatica (Lindenb.) Schiffn. 
stream ladderwort 
Gymnomitriaceae 
CRPR 2B.2 
Maine, New Hampshire, New York, Oregon, Vermont, Washington 
Siskiyou 
Preston Peak (4112375) 
Subalpine coniferous forest / on submerged rocks in cold, fast-flowing, perennial streams; 
elevation 1,675 meters. 
liverwort (aquatic) 



Marsupella aquatica (Lindenb.) Schiffn. Element Code: NBHEP22083 
Added to Considered But Rejected on 2022-10-13 

Sent to: BR, NW, B. Crandall-Stotler, D. Wagner on 2021-04-01  Page 4 of 6 
 

Last seen in 1972; field-work needed. Most similar to M. emarginata which is not truly aquatic. 
Traditionally treated as M. emarginata var. aquatica; see Annals of the Missouri Botanical 
Garden 102(4): 648 (2017) and Cryptogamie, Bryologie 40(7): 59–85 (2019) for discussion of 
species status. 
 
Final CNPS Inventory Record 
Marsupella aquatica (Lindenb.) Schiffn. 
Considered But Rejected (CBR) 
CBR Reason: Presence in California needs confirmation; identity of single collection from 1972 
in the Siskiyou Mtns. near Preston Peak (Norris 23253, OSC) is suspect and needs verification, 
but the voucher is lost. Field surveys needed. 
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