SPECIES FACT SHEET

Common Name: Waldo Lake liverwort
Scientific Name: Jamesoniella autumnalis var. heterostipa 
Division: Hepatophyta

Class: Hepatopsida

Order: Jungermanniales

Family: Jungermanniaceae
Taxonomic Note: There are unresolved taxonomic issues regarding the use of the name Jamesoniella autumnalis var. heterostipa and whether this variety is a distinct taxon. Schuster (1969) and Hicks (2003) interpreted it as merely a deep-water ecotype of the widespread J. autumnalis.

Technical Description: Plants leafy, dark green or often with reddish pigmentation, to 2 mm wide and 5 cm or more in length; leaves 1.5-2 mm long and 1.4-1.9 mm wide, more or less horizontal to succubous, plane or undulate; underleaves variable, ranging from minute and filiform to 0.75-1.3 mm and lanceolate or ovate. Rhizoids reddish. Plants from deep water have very small, remote leaves and are morphologically identifiable only on the basis of comparison of a graduated series of specimens from deep to shallow water. Distinctive characters: Distinguished from other submerged aquatic liverworts by (1) the regular but sporadic occurrence of large underleaves. About 5 % of the leaves, on average, have a truncate or slightly indented tip. Similar species: Chiloscyphus gemmiparus is very similar but has (1) gemmae, (2) poorly differentiated (isophyllous) leaves and underleaves on erect fertile shoots, and (3) grows on rocks in montane streams. Aquatic species of Jungermannia have uniformly round-tipped leaves and lack underleaves altogether, though some have reddish pigmentation. Other descriptions and illustrations: Frye and Clark 1943: 274; Christy and Wagner 1996: V-29; Wagner et al. 2000: 95.

Life History: Details for Jamesoniella autumnalis var. heterostipa are not documented. In leafy liverworts, the protonema is reduced and short-lived. Capsules are also short-lived, produced on delicate transparent stems that collapse after the capsules open, usually within a week of maturity. Capsules usually develop in late winter to early summer, depending on elevation. Aquatic liverworts do not produce capsules underwater.
Range, Distribution, and Abundance: Known from only four sites globally—Quebec, Nova Scotia, British Columbia, and Oregon (Waldo Lake).

National Forests: documented on the Willamette NF; suspected on the Wenatchee NF (Lake Chelan), Crater Lake National Park (in Crater Lake) and any other forests with known ultraoligotrophic lakes. BLM Districts: none documented
 or suspected.

Rare, probably undercollected.
Habitat Associations: Jamesoniella autumnalis var. heterostipa is reportedly an obligate aquatic taxon growing over rocks in moving water or forming sometimes extensive, loose mats in lakes. In ultraoligotrophic lakes, healthy plants have been recovered from depths of up to 328 feet (Wagner et al. 2000). Elevation at the single known locality in Oregon is 5400 feet where forest associations are mostly Tsuga mertensiana and Abies lasiocarpa.
Threats: Eutrophication of montane lakes and its associated effects, particularly loss of water clarity and changes in pH, are the primary threats to benthic species. Loss of water clarity reduces the ability of Jamesoniella autumnalis var. heterostipa to photosynthesize at depth, and the abundance of the species will decline in lakes because plants will only be able to grow in more limited littoral zones instead of more extensive areas at or near the bottom of the lake. Sources of eutrophication include sediment from logging, fire, road or trail construction, and sewage. Water pollution from road surfaces, parking lots, and motorized boating are other potential threats to Jamesoniella autumnalis var. heterostipa.
Conservation Considerations: The report of living Jamesoniella from a depth of 328 feet in Waldo Lake is one of the deepest records for any bryophyte in the world. Maintain water clarity in this and similar lakes by limiting inputs of sediments and nutrients. Riparian buffer prescriptions in the Northwest Forest Plan will help retain canopy cover, cool water temperatures, and clean water needed to maintain viability of Jamesoniella autumnalis var. heterostipa. Routing of roads and recreational trails away from lakes will help reduce sediments entering waterways. Closing high-elevation lakes to motorized boating will reduce pollution from petroleum products and diminish ancillary human impacts.

Conservation rankings: Global: G5T1Q; National: NNR. Oregon: S1, List 1; British Columbia: SNR; Quebec: SNR. Not known from Washington.
Preparer: John A. Christy and David H. Wagner

Date Completed: June 2006. Revised May 2007 with edits from Rob Huff, Russ Holmes, and Daphne Stone.
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�List all Forests and BLM Districts where species is documented or suspected.
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