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Common Name: Liverwort

Scientific Name: Marsupella aquatica (Lindenb.) Schiffn.
Division: Marchantiophyta
Class: Jungermanniopsida
Order: Jungermanniales
Family: Gymnomitriaceae

Syn.: Marsupella emarginata var. aquatica (Lindenb.) Dum.
	Marsupella robusta (De Notaris) A. Evans

Taxonomic note:  Some authors consider this species the variety Marsupella emarginata var. aquatica (Lindenb.) Dum., but more recent molecular data support it as a distinct species (Villner, et a. 2010, in Stotler and Crandall-Stotler 2017). 

Technical Description:  Leafy liverwort. Plants procumbent (growing along the ground) to erect in mats or turfs, dark or greyish-green or brown, sometimes partly yellow-green or reddish-brown to purple, usually dull; leafy shoots 1–8 cm long , 1.3–3.5 mm wide. Stem: Cell walls in the hyalodermis (outer layer of large, colorless cells in the stem cross section) sometimes brownish. Leaves at a 26˚ to 45˚ angle from the stem (patent) to suberect (0.8–) 1.0–2.0 (–2.5) mm wide, 0.8–1.6 mm long, frequently heart-shaped, with the pointed end at the base (obcordate), not decurrent on the upper side of the stem or only slightly so; margins narrowly to rather broadly recurved to plane; without sinus to sinus up to 1/5 leaf length, often more or less crescent-shaped (lunate), a 90˚–160˚angle between the lobes; lobes short and broad to scarcely lobed, rounded or (less often) subacute, apex sometimes with a short abrupt point (apiculate); leaf cells averaging (16–) 18–26 (–28) µm wide; median cells near leaf base up to 75 µm long; trigones distinct. Oil bodies sometimes soon vanishing from some marginal cells. Underleaves lacking. Reproduction: Dioicous. Male shoots (androecia) apical, bracts 3–5 bilobed; fleshy perigynium present; perianths subentire, shorter than bracts. Reproductive structures are rare.

Distinctive Characters: Marsupella aquatica can be distinguished by its 1) strictly aquatic habitat, 2) stiffly pectinate (comb-like) shoots, 3) large green to blackish leaves that are wider than long and have a very shallow sinus (to only 1/5 the leaf length), 4) leaf lobes that are rounded but sometimes have a short sharp apiculus and 5) no underleaves. 

Similar species: Marsupella species are difficult to work with because of the small size, and because the current authority on the genus, Hong, relies on sexual organs in his key (1982). Perianths are poorly developed or not produced at all.

Marsupella emarginata is 1) lighter colored (green to reddish brown), 2) has a deeper sinus (more than 1/6th of the length), 3) obtuse lobe tips coming to a small point, 4) a distinct group of elongated median basal cells and 3) is found in habitats which are rarely or never submerged. It is common at low to mid-elevations, and is the largest of our species.  

Marsupella sphacelata is found in streambeds and is submerged at least part of the year, but it 1) is darker than M. aquatica, with blackish pigmentation 2) has smaller, rounded leaves with a deep sinus, and 3) lacks elongated cells at the base of the largest leaves. Marsupella sphacelata is our common montane species; relatively frequent in subalpine and alpine streambeds and along lake margins. 

Life History:  This species is perennial. Patton (1999) reports fairly frequent sporophyte production. Because this is a plant of high elevations where snow lies late, generally above 5000'/1500 m, it is expected to have a short growing season that coincides with the absence of snow cover. 

Range, Distribution, and Abundance:  Found in northern Europe, Great Britain, Greenland and across the northern part of North America. 

In Oregon it has been found in the outlet stream of Waldo Lake (the southernmost occurrence in the west); another collection from Linn County needs further study.

In Washington there are sites in King and Snohomish counties and in Olympic National Park. 

BLM Districts and National Forests: Suspected on Northwest Oregon BLM District. Documented on Willamette and Mount Baker-Snoqualmie National Forests. Suspected on Olympic, Gifford Pinchot, Okanogan-Wenatchee, Umpqua, and Mt. Hood National Forests.

Habitat: Restricted to streams with relatively fast moving water and rocky bottoms; in subalpine, montane situations. The Waldo Lake locality is in the Tsuga mertensiana forest zone.

Threats:  Any changes to stream hydrology could cause population declines. Unlike M. emarginata var. emarginata, this species is not likely to be desiccation tolerant. Decreased water quality due to runoff from trails and roads, sewage from campsites, or boat motors could impact the species. Zinc from galvanized steel culverts has been shown to be toxic to some bryophytes.

Conservation Considerations: Searches in apparently identical habitats to the known population have not yet yielded positive results. Known sites should be monitored and managed to prevent damage to the habitat or water quality. Evaluate the Linn County collection and revisit the site.

Conservation Rankings and Status:
Global: G5; Oregon: S1, ORBIC List 2; Washington: NR.

Forest Service Sensitive species in Oregon. 


Other pertinent information:
Surveys and Survey Protocol: Survey small, perennial streams in the subalpine zone. Surveys for this species could be combined with surveys for Chiloscyphus gemmiparus.

Key to Identification of the Species: Frye and Clark (1943, p. 231); Hong (1982); Paton (1999, p. 303); Smith (1990, p. 156); Schuster (1974, p. 82); Wagner (2017).

Photos and/or line drawings: Atherton et al. (2010, p.155); Exeter et al. (2016); Frye and Clark (1943, p. 231); Paton (1999, p. 303); Smith (1990, p. 156); Wagner (2017).


Preparer:  David H. Wagner, October, 2008. Updated: May 2009 by Candace Fallon (added photos taken by David H. Wagner); and February 2018 by Michael Russell based on information in Exeter, et al. (2016).
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Photos

All photos by Dr. David Wagner, under contract with the Oregon/Washington Bureau of Land Management.
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Shoot tip.
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Leaf
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Leaves attached to stem
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Median leaf cells, note distinct trigones typical of Marsupella.
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