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Common Name: Golden sand moss
Scientific Name: Campylopus schmidii (Müll. Hal.) A. Jaeg.
Recent synonyms: Campylopus aureus
Division: Bryophyta
Class: Bryopsida
Order: Dicranales
Family: Dicranaceae


Technical Description: Plants erect, 2-4 (8) cm tall, shoots golden yellow, olive green to blackish. Leaves narrow, straight and imbricate when dry, widest above the base, 3-5 mm long; basal leaf cells thin-walled, often brown; costa smooth on back (abaxial) side of leaf, very wide, filling 1/2 to 3/4 of blade at base; most leaves with a well-developed transparent awn at the tips, but awns may be absent in short, blackish plants. Stems usually covered below by brown or white, minutely papillose rhizoids. In the Pacific Northwest, capsules are unknown. 

Distinctive characters: Small, erect plants with (1) stiff, straight leaves with awns, (2) extremely wide costae, (3) sandy coastal habitat, (4) costa smooth on back side of leaf, (5) costa lacking stererid cells above the guide cells (Exeter et al. 2016), and (6)papillose rhizoids. 

Similar species: Campylopus atrovirens looks very similar, but (1) plants are usually dark green to blackish, (2) basal leaf cells are thick-walled and pitted, (3) has vermicular distal laminal cells (Exeter et al. 2016), (4) rhizoids, when present, are smooth, and (5) it usually grows on wet peat or wet rocks. Campylopus introflexus is a recent immigrant from the Southern Hemisphere and is spreading rapidly on partially stabilized sand dunes from northern California to British Columbia. It differs from C. schmidii by its (1) conspicuous transparent awns that curve backward at a 90º angle when dry, giving the plants a bristly appearance and forming tufts of recurved awns at the tips of the shoots, (2) consistent light olive green color, and (3) ribbed costa on the back of the leaf.  Campylopus subulatus lacks a hairpoint (Exeter et al. 2016) Dicranum scoparium is (1) larger, yellowish-green, (2) on both sand and rotten wood, with (3) hook-shaped leaves often pointing in one direction, 5-18 mm long, (4) no awns, and (4) a narrow costa. Campylopodiella and Dicranodontium, which also have a wide costa filling the leaf base, have leaves narrowed to a long-setaceous apex (Exeter et al. 2016).

Other descriptions and illustrations: Frahm 1980: 576; Tan 1983: 358; Frahm 1984: 165; Frahm 1987: 721; Frahm and Mohamed 1987: 482; Eddy 1988: 124; Christy and Wagner 1996: VII-21; Frahm 2005; Exeter et al. 2016: 52-54.


Life History: Details on Campylopus schmidii are not documented. The protonema is inconspicuous, forming buds and shoots in the usual fashion of moss growth and development. In the Pacific Northwest, populations are unisexual, capsules have not been found, and dispersal is limited to vegetative reproduction. 


Range, Distribution, and Abundance: Coastal Oregon (Lane County) and northern California (Del. Norte and Mendocino Counties), Mexico, Hawaii, Asia, Africa, Australia. The distributional pattern of Campylopus schmidii parallels that of the winter jet stream, and North American populations were probably established by long-distance dispersal of single spores from Southeast Asia or Hawaii. It is also possible that C. schmidii was introduced to North America by people, but its occurrence in a number of widely separated sites in Oregon, California, and Mexico suggests several instances of long-distance dispersal. The first North American record was collected at Florence, Oregon, in 1933. In Oregon all known populations are restricted to the area between Heceta Head and the South Jetty of the Siuslaw River.

National Forests: documented on the Siuslaw and Six Rivers National Forests; not suspected on others. BLM Districts: documented on the Northwest Oregon and Roseburg Districts; suspected on the Coos Bay District because of similar habitat.  

Rare. Coastal dune habitats have been reasonably well inventoried bryologically, but Campylopus schmidii remains rare. 


Habitat Associations: Known populations of Campylopus schmidii are restricted to nutrient-poor sandy substrates near the coast. It forms sods in open stands of Pinus contorta ssp. contorta, and Cupressus goveniana ssp. pigmaea, where it grows on shaded to exposed sand around the edges of vernal pools. It has also been seen on exposed, seasonally-flooded sand on deflation plains. Plants tolerate flooding in vernal pools, but are also drought-tolerant. Associated species include Carex obnupta, Argentina egedii, and the mosses Polytrichum piliferum, Racomitrium elongatum, Warnstorfia exannulata, Sphagnum mendocinum and the tiny blackish liverwort Cephaloziella.

Threats: Off-road vehicles (OHVs) are the major threat to known populations of Campylopus schmidii. Use of dune buggies is very popular in the habitat of this moss and some populations have been extirpated by travel away from established trails. Plant succession, burial by shifting sand, and lowering of the water table are other possible long-term threats to population viability.

Conservation Considerations: Search for new populations in likely habitat. Monitor trails at known sites to ensure that hikers and vehicles stay on established routes. Despite threats from OHVs, some habitat disturbance is necessary to maintain open conditions and effect dispersal of C. schmidii by vegetative fragmentation. Paradoxically, occasional incursions by OHVs or trampling by wildlife or people may be beneficial, but an excess of this kind of disturbance can destroy local habitat and populations completely. 

Conservation rankings: 
Global: G5 (1992)
National: NNR 

Oregon: S3, List 4 (2016) 
Washington: not known from Washington.
R6 TE&P or SSS category (2015): Oregon sensitive


Preparer: John A. Christy
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Revised May 2007 with edits from Rob Huff, Russ Holmes, and Daphne Stone. 
May 2010: Illustration appended by David Wagner. 
April 2011: field unit documented site status updated by Rob Huff. 

Reconfigured and revised in June 2017 by Erica Heinlen, adding relevant recent research.
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Attachment 1 – Illustration

[image: Campylopus schmidii BFNA]
From Flora of North America, provisional publication (not in published version of vol. 27): http://www.mobot.org/plantscience/bfna/v1/DicrCampylopus.htm
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