SPECIES FACT SHEET

Common Name: Goblin gold, Luminous moss, Cave moss

Scientific Name: Schistostega pennata (Hedw.) Web. & Mohr.

Recent synonyms: none
Division: Bryophyta

Class: Bryopsida

Order: Dicranales

Family: Schistostegaceae

Technical Description:  Schistostega pennata is a distinctive species in a monotypic family forming glaucous green leafy shoots that resemble miniature fern fronds. The shoots are 4-7 mm long with leaves 0.5 –1.2 mm long. Leafy shoots, sometimes turning brownish or with reddish purple tint, are attached in two opposite rows (distichous) along unbranched stems. Leaves are ecostate, entire, oblong-lanceolate, and decurrent. Microscopically the decurrency is contiguous with the upper margin near the insertion of the subtending leaf. Cells are large and thin-walled. Unlike in most other mosses, the protonema is persistent and aids in capturing light in the dark places it inhabits. The protonema is a network of filamentous strands that macroscopically appears as green felt. When subjected to light the round specialized cells reflect and appear to glow greenish-gold. The reflection, however, must be observed from an angle and care taken not to block the light entering the cavity (Christy and Wagner, 1996). A flashlight is recommended for searching. Male plants have narrowly lanceolate leaves and usually have two antheridia. On female plants, a single archegonium develops among a rosette of lanceolate leaves. Small (0.4-0.5mm) light brown globose capsules occur on top of a seta that is erect, 1.5-4.0 mm tall. Peristome teeth are lacking. Spores are ovoid, ornamented. Asexual reproduction is by gemmae that form from the protonema as sticky obclavate structures a few cells long.  
Distinctive characters: Schistostega pennata is recognized by (1) reflective greenish-gold protonema (2) small flattened fern-like shoots with glaucous leaves (3) the margins of leaves contiguous with one another (4) dark damp habitat. 
Similar species: Pohlia cruda and Epipterygium tozeri also have a peculiar luster and grow in dark damp places but the leaves have a costa and are not truly distichous, nor is their protonema persistent. Additionally E. tozeri has dimorphic leaves: large lateral leaves with smaller leaves along the dorsal length of the stem. Small species of Fissidens are also complanate and distichous, however they have costae and have a double lamina on part of the leaf (conduplicate). All of those differences are visible with a hand lens. Occasionally the protonema of other species is encountered but it does not reflect light and the cells are rectangular to elongate, not spherical as in S. pennata. Green filamentous algae can resemble protonema and also occupy dark damp places but they do not reflect light and their cell wall ends are oblique not perpendicular as in the protonema of mosses. 
Other descriptions and illustrations: Atherton et al. 2010: 419. Christy and Wagner 1996: 65-6; Crum 1983: 154-6; Crum and Anderson 1981: 116-7; Goa and Crosby 2001: 68, pl 91; Grout 1903: 186-7, 1935: 103; Harpel 2007: 475; Harpel and Helliwell: 2005: 1-21; Ignatova and Ignatova 2001: 83-96 (includes detailed accounts of ontogeny and reproduction); Ireland 1982: 112-3; Lawton 1971: 161-2. Noguchi 1988: 420-1; Schofield 1992: 270-1; Nyholm 1960: 352-3; Pojar and Mackinnon 1994: 462; Smith 2004: 259, 261.

Life History: Male and female plants arise from the same protonemal mat. Male plants have narrowly lanceolate leaves and usually have two antheridia. On female plants, a single archegonium develops among a rosette of lanceolate leaves. Small (0.4-0.5mm) light brown globose capsules occur on top of a seta that is erect, 1.5-4.0 mm tall. The peristome teeth are lacking. Capsules mature late spring to early summer. Spores are ovoid, ornamented and sticky, which are qualities known to be associated with an animal vector dispersal strategy (Ignatova and Ignatova, 2001) similar to the dung mosses in the Splachnaceae. Some of these vectors include beetles, mosquitos, arachnids, birds (i.e. Troglodytes pacificus), and mice (Ignatova and Ignatova, 2001). Asexual reproduction is by gemmae that form from the protonema as sticky obclavate structures a few cells long. Typically S. pennata is a pioneer of bare soil that outcompetes other species by its ability to grow under low light conditions. Schistostega pennata is rarely abundant and occasionally only the protonemal mat is found. 
Range, Distribution, and Abundance: Europe, Asia, Siberia, Japan, northeast North America, and in the Great Lakes area, as well as the Pacific Northwest. Apparently more common across other parts of the world than in the Pacific Northwest, where it is known from Alaska south through Alberta, British Columbia, Idaho, Montana, Washington, and Oregon.
National Forests: Documented on the Olympic, Mt. Baker-Snoqualmie, Okanogan-Wenatchee, Gifford Pinchot, Mt. Hood, Deschutes, Willamette, Umpqua. Suspected on Colville, Wallowa-Whitman National Forests and the Columbia River Gorge National Scenic Area. BLM Districts: Documented on Northwest Oregon. National Parks: Documented on Crater Lake, Olympic. 

Habitat Associations: Throughout its range, S. pennata is known to grow on bare soil, rock, and decaying wood in dimly lit situations such as the openings to caves, animal burrows, mine shafts, cellars, and overhangs. In the Pacific Northwest it is well documented on uplifted root masses. These sites are sheltered crevices low on root masses of early to mid- decay stages with high humidity. The humidity originates in two ways: by the proximity to riparian areas or by standing water in the pit left by the root mass. In both cases S. pennata is generally associated with forest stands occupying wet soils that contribute to wind thrown trees even though S. pennata grows on dry bare mineral soil. See Harpel and Helliwell (2005) and Ignatova and Ignatova (2001) for detailed descriptions of this habitat.
Forest associations include a wide diversity of conifers and age. Dominant species of the forests associations: Abies amabilis, Tsuga heterophylla, T. menziesii, Picea sitchensis, Thuja plicata, and Pinus contorta. Instead of forest associations, host species, or substrates, microclimate appears to be critical: a fine balance of humidity, low light, and depending on the latitude, elevation. Although S. pennata occurs from low to upper elevations, locally it is more common at middle elevations.
Threats: Any significant alteration to the microclimate at known sites of S. pennata would be detrimental, especially the combination of increasing light and decreasing humidity. Damage to or removal of uplifted root masses, destabilization of soil from sawing, bucking, and yarding of a tipped over tree, and fire all could result in changes to habitat. Indirect impacts include prescribed stand thinning or removal of trees in root rot-infected patches, which would eliminate trees from naturally self-thinning through stand development and disease and consequently reduce the number of mounds left by toppling trees.
Conservation Considerations:

· Leave logs with S. pennata present on the root mass undisturbed.

· When thinning stands, consider promoting stand variability either by means of untreated patches or variable-width spacing. 

· Consider deferring removal of trees with laminated root rot near occupied sites to allow for future tipped over trees.
Conservation Ranking: 

Global: G3G4; National: N3N4; Oregon: S2; ORBIC List: not listed. WNHP & WDFW: R1; Washington: S2; WA-STR.

Research, Inventory, and Monitoring Opportunities 

· How long does S. pennata remain on a single root mass? How long does it take a root mass to progress between developmental stages? 

· Information on vectors for spore dispersal is essential. This information could give insight into what potential indirect barriers to colonization exist. 

· Post project monitoring, to determine the effectiveness of management considerations is needed in support of adaptive management. 

Preparer: David Kofranek, reconfigured and revised with additions from Harpel and Helliwell (2005), February 2017
Edited by: Rob Huff, July 2017
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Photos
All photos, except those labeled otherwise, are by Dr. Judy Harpel, under contract with the Oregon/Washington Bureau of Land Management. 
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Habit photos by Martin Hutten, used by permission.  
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Habitat (unknown photographer)
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