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  Distribution 
  Adaptations to Bryophytes 
   Tail Autotomy 
   Toxicity 
   Predator Avoidance 
   Warning Coloration and Mimicry 
   Locomotion 
   Life Cycle 
  Role of Bryophytes 
   Moisture 
   Nesting Sites 
   Food Sources 
   Hibernation and Aestivation 
 
 14-7:  Hynobiidae, Ambystomatidae, and Plethodontidae 
  Hynobiidae 
   Hynobius tokyoensis (Tokyo Salamander) 
   Salamandrella keyserlingii (Siberian Salamander, Hynobiidae) 
  Ambystomatidae (Mole Salamanders) 
   Ambystoma laterale (Blue-spotted Salamander) 
   Ambystoma maculatum (Spotted Salamander) 
   Ambystoma jeffersonianum (Jefferson Salamander) 
  Plethodontidae (Lungless Salamanders) 
   Plethodon teyahalee, formerly Plethodon) 
   Plethodon serratus (Southern Red-backed Salamander) 
   Plethodon nettingi (Cheat Mountain Salamander) 
   Plethodon cinereus (Eastern Red-backed Salamander) 
   Plethodon dorsalis (Northern Zigzag Salamander) 
   Plethodon welleri (Weller's Salamander) 
   Plethodon elongatus (Del Norte Salamander) 
   Plethodon idahoensis (Coeur d'Alene Salamander) 
   Plethodon vandykei complex (Van Dyke's Salamander) 
   Plethodon larselli (Larch Mountain Salamander) 
   Plethodon glutinosus (Northern Slimy Salamander) 
   Plethodon richmondi (Southern Ravine Salamander) 
   Plethodon metcalfi, formerly Plethodon jordani metcalfi (Southern Gray-cheeked Salamander) 
   Plethodon jordani (Red-cheeked Salamander; Jordan's Salamander) 
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   Plethodon stormi (Siskiyou Mountains Salamander) 
   Plethodon asupak (Scott Bar Salamander) 
   Gyrinophilus porphyrticus 
   Hemidactylium scutatum (Four-toed Salamander) 
    Habitat Characteristics 
    Mating 
    Nest Sites 
   Stereochilus marginatus (Many-lined Salamander) 
   Desmognathus fuscus (Northern Dusky Salamander) 
   Desmognathus ochrophaeus (Allegheny Mountain Salamander) 
   Desmognathus monticola (Seal Salamander) 
   Desmognathus santeetlah (Santeetlah Dusky Salamander) 
   Desmognathus aeneus (Seepage Salamander) 
   Desmognathus wrighti (Pygmy Salamander) 
   Desmognathus quadramaculatus (Black-bellied Salamander) 
   Desmognathus ocoee (Ocoee Salamander) 
   Phaeognathus hubrichti (Red Hills Salamander) 
   Ensatina eschscholtzii  (Monterey Ensatina) 
   Hydromantes brunus (Limestone Salamander) 
   Hydromantes shastae (Shasta Salamander) 
   Hydromantes ambrosii 
 
 14-8:  Salamander Mossy Habitats 
  Tropical Mossy Habitats – Plethodontidae 
   Terrestrial and Arboreal Adaptations 
   Bolitoglossa (Tropical Climbing Salamanders) 
   Bolitoglossa diaphora 
   Bolitoglossa diminuta (Quebrada Valverde Salamander) 
   Bolitoglossa hartwegi (Hartweg's Mushroomtongue Salamander) 
   Bolitoglossa helmrichi 
   Bolitoglossa jugivagans 
   Bolitoglossa lincolni (Lincoln's Mushroomtongue Salamander) 
   Bolitoglossa longissima 
   Bolitoglossa marmorea (Crater Salamander) 
   Bolitoglossa mexicana (Mexican Mushroomtongue Salamander) 
   Bolitoglossa obscura (Tapanti Giant Salamander) 
   Bolitoglossa robusta (Robust Mushroomtongue) 
   Bolitoglossa rostrata (Longnose Mushroomtongue Salamander) 
   Bolitoglossa rufescens (Northern Banana Salamander) 
   Bolitoglossa sombra (Shadowy Web-footed Salamander 
   Bolitoglossa subpalmato (La Palma Salamander) 
   Bolitoglossa suchitanensis 
   Bolitoglossa xibalba 
   Chiropterotriton (Splayfoot Salamanders) 
   Chiropterotriton chiropterus (Common Splayfoot Salamander) 
   Cryptotriton alvarezdeltoroi (Alvarez del Toro's Salamander) 
   Cryptotriton monzoni (Monzon's Hidden Salamander) 
   Dendrotriton cuchumantus (Forest Bromeliad Salamander) 
   Nototriton (Moss Salamanders, Plethdontidae) 
   Nototriton abscondens 
   Nototriton barbouri (Yoro Salamander) 
   Nototriton gamezi (Monteverde Moss Salamander) 
   Nototriton guanacaste (Guanacaste Moss Salamander) 
   Nototriton picadoi (Picado's Moss Salamander) 
   Nototriton richardi (Richard's Salamander) 
   Nototriton saslaya (Plethodontidae) 
   Nototriton tapanti (Tapanti Moss Salamander) 
   Nyctanolis pernix (Nimble Long-limbed Salamander) 
   Oedipina (Plethodontidae) 
   Oedipina carablanca (Los Diamantes Worm Salamander) 
   Oedipina elongata (Central American Worm Salamander) 
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   Oedipina gracilis (Long-tailed Worm Salamander) 
   Oedipina pacificensis 
   Oedipina poelzi (Quarry Worm Salamander) 
   Oedipina pseudouniformis 
   Oedipina uniformis (Cienga Colorado Worm Salamander) 
   Pseudoeurycea juarezi (Juarez Salamander) 
   Pseudoeurycea rex (Royal False Brook Salamander) 
   Pseudoeurycea scandens (Tamaulipan False Brook Salamander) 
   Pseudoeurycea werleri (False Brook Salamander) 
   Lineatriton (Plethodontidae) 
   Thorius (Mexican Pigmy Salamanders; Plethodontidae) 
   Thorius dubitus (Acultzingo Pigmy Salamander) 
  Old-growth Temperate Habitats 
   Aneides aeneus (Green Salamander, Plethodontidae) 
   Aneides vagrans (Wandering Salamander, Plethodontidae) 
   Batrachoseps wrighti (Plethodontidae) 
   Rhyacotriton cascadae (Cascade Torrent Salamander, Rhyacotritonidae) 
   Rhyacotriton olympicus (Olympic Torrent Salamander, Rhyacotritonidae) 
   Rhyacotriton variegatus (Southern Torrent Salamander, Rhyacotritonidae) 
  Asia – One Plethodontid! 
   Karsenia koreana (Korean Crevice Salamander, Plethodontidae) 
  Europe – One Plethodontid Genus 
   Speleomantes supramontis (Supramonte Cave Salamander, Plethodontidae) 
  Peatlands and Wetlands 
   Eurycea wilderae (Blue Ridge Two-lined Salamander, Plethodontidae) 
   Eurycea guttolineata (Three-lined Salamander, Plethodontidae) 
  Streams and Springs 
   Eurycea bislineata (Northern Two-lined Salamander, Plethodontidae) 
   Eurycea lucifuga (Cave Salamander, Plethodontidae) 
   Eurycea multiplicata (Many-ribbed Salamander, Plethodontidae) 
   Eurycea tynerensis, formerly Eurycea griseogaster (Oklahoma Salamander, Plethodontidae) 
  Proteidae 
   Necturus punctatus (Dwarf Waterdog, Proteidae) 
  Salamandridae 
   Calotriton asper, formerly Euproctus asper (Pyrenean Brook Salamander, Salamandridae) 
   Chioglossa lusitanica (Golden-striped Salamander, Salamandridae) 
   Euproctus platycephalus (Sardinian Mountain Newt, Salamandridae) 
   Lissotriton boscai (Bosca's Newt) 
   Lissotriton helveticus, formerly Triturus helveticus (Palmate Newt, Salamandridae) 
   Lissotriton montandoni, formerly Triturus montandoni  (Carpathian Newt, Salamandridae) 
   Lissotriton vulgaris, formerly Triturus vulgaris (Smooth Newt, Salamandridae) 
   Notophthalmus viridescens (Eastern Newt, Salamandridae) 
   Salamandra salamandra (European Fire Salamander Salamandridae) 
   Triturus cristatus (Great Crested Newt, Salamandridae) 
  Importance of the Bryophyte Amphibian Community 
 
 14-9:  Bryophyte-dwelling Salamander Checklist 
 
15 REPTILES 
  Vertebrates 
  Order Testudines – Turtles 
   Clemmys guttata (Spotted Turtle, Emydidae) 
   Chrysemys picta (Painted Turtle, Emydidae) 
   Glyptemys spp. (Emydidae) 
   Emydoidea blandingii (Blanding's Turtle, Emydidae) 
   Chelyra serpentina (Snapping Turtle, Chelydridae) 
   Marine Turtles 
   Testudo (Spur-thighed Tortoise, Testudinidae 
   Dispersers 
   Winter 
  Order Squamata – Lizards 
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   Adaptations 
   Anolis (Anole, Polychrotidae) 
   Brookesia vadoni (Mossy Pygmy Leaf Chamaeleon, Chamaeleoniae) 
   Rhampholeon spectrum (Spectral Pygmy Chamaeleon, Chamaeleoniae) 
   Corytophanes cristatus (Helmeted Iguana, Chorytophanidae) 
   Ceratophora karu (Agamidae) 
   Zootoca (formerly Lacerta) vivipara (Viviparous Lizard, Lacertidae) 
   Plestiodon (formerly Eumeces) anthracinus (Coal Skink, Scincidae) 
   Lobulia (Scincidae) 
   Cnemaspis spinicollis (Geckonidae) 
  Order Squamata – Snakes 
   Diadophis punctatus punctatus (Ringneck Snake, Colubridae) 
   Pseustes poecilonotus (Dos Cocorite, Colubridae) 
   Sibon longifrenis (Stejneger's Snail Sucker, Colubridae) 
   Virginia valeriae (Smooth Earth Snake, Colubridae) 
   Sistrurus catenatus catenatus (Eastern Massasauga Rattlesnake, Viperidae) 
   Vipera berus (European Viper, Viperidae) 
   Bothriechis schlegelii (Eyelash Viper, Viperidae) 
   Visitors 
  Order Crocodilia – Crocodiles (Family Crocodylidae) 
  Reptiles in Captivity 
 
16 BIRDS 
 
 16-1:   Birds and Bryophytes Intersect 
  Where Birds and Bryophytes Intersect 
  Watch Towers and Sentinels 
  Bathing 
  Thirsty Birds 
  Fertilizer Effects of Birds on Bryophytes 
   Guano 
   Penguins 
  Peatland Habitats 
  Effects on Bryophyte Community Structure 
  Conservation Issues 
  Dispersal Agents 
  Soft Landings 
 
 16-2:  Birds and Bryophytic Food Sources 
  Capsules 
   Ptarmigans 
   Grouse 
   Titmice 
   Kōkako 
   Fruit Mimicry by Capsules? 
    Bird Color Vision 
  Leafy Plants 
   Ducks and Food Availability 
   Geese 
   Blood Pheasant 
   Kakapo 
   Turkeys? 
   Dispersal 
  Nutritional Value of Bryophytes 
  Palatability 
  Foraging 
   Ground Foragers 
   Arctic Foraging Effects 
   Foraging on Epiphytes 
    Juncos 
    Weaver Birds 
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    Tropical Birds 
    Jamaican Blackbird 
 
 16-3:  Bird Nests 
  Nests 
  Types of Nests 
  Bryophyte Advantages in Bird Nests 
   Insulation 
   Humidity Control 
   Elasticity 
   Antibacterial, Antiparasitic? 
   Cavity Nest Elevation 
  Selection of Nest Materials 
  Who Uses Mosses in Nests? 
 
 16-4:  Bird Nests – Non-Passeriformes, Part 1 
  Anseriformes:  Screamers, Ducks, etc. 
   Anatidae – Swans, Geese, & Ducks 
    Pink-footed Goose (Anser brachyrhynchus) 
    Long-tailed Duck (Clangula hyemalis) 
    Snow Goose (Chen caerulescens) 
   Phasianidae – Quail, Pheasants, etc. 
  Gaviiformes:  Loons 
   Gaviidae – Loons 
  Podicepidiformes:  Grebes 
   Podicepididae - Grebes 
  Pelecaniformes:  Tropicbirds, Pelicans, etc. 
   Phalacrocoracidae – Cormorants 
  Falconiformes:  Vultures, Hawks, & Falcons 
   Accipitridae – Hawks, Old World Vultures, & Harriers 
    Rough-legged Buzzard/Hawk (Buteo lagopus) 
    American Bald Eagle (Haliaeetus leucocephalus) 
  Gruiformes:  Cranes, Rails, etc. 
   Gruidae – Cranes 
   Rallidae 
    Chestnut Forest-Rail (Rallina rubra) 
  Charadriiformes 
   Charadriidae – Plovers, etc. 
    Dotterel (Charadrius morinellus) 
   Scolopacidae – Sandpipers etc. 
    Broad-billed Sandpiper (Limicola falcinellus) 
   Laridae – Skuas, Gulls, Terns, & Skimmers 
    Herring/Glaucous Gull Hybrid (Larus argentatus/hyperboreus) 
    Kelp Gull (Larus dominicus) 
    Lesser Black-Backed Gull (Larus fuscus) 
   Alcidae – Auks, Murres, & Puffins 
    Marbled Murrelet (Brachyramphus marmoratus) 
 
 16-5:  Bird Nests – Non-Passeriformes, Part 2 
  Columbiformes:  Pigeons & Doves 
   Columbidae – Pigeons & Doves 
  Cuculiformes:  Cuckoos, etc. 
   Cuculidae – Typical Cuckoos 
  Strigiformes:  Owls 
   Strigidae – Typical Owls 
    Snowy Owl (Bubo scandiacus) 
    Burrowing Owls (Athene cunicularia) 
  Caprimulgiformes:  Goatsuckers & Relatives 
   Caprimulgidae – Goatsuckers 
  Apodiformes:  Swifts & Hummingbirds 
   Apodidae – Swifts 
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    Glossy Swiftlets (Collocalia) 
    Mossy-nest Swiftlet (Aerodramus salangana) 
    Mascarene Swiftlet (Aeroramus francicus) 
    Philippine Swiftlet (Aeroramus francicus) 
   Trochilidae – Hummingbirds 
    Ruby-throated Hummingbird (Archilochus colubris) 
    Rufous Hummingbird (Selasphorus rufus) 
    Picaflor Rubí (Sephanoides sephaniodes) 
  Trogoniformes 
   Trogonidae – Trogons 
 
 16-6:  Bird Nests – Passeriformes, Part 1 
  Passeriformes:  Perching Birds 
   Tyrannidae – Tyrant Flycatchers 
    Olive-sided Flycatcher (Contopus cooperi) 
    Yellow-bellied Flycatcher (Empidonax flaviventris) 
    Pacific-slope Flycatcher (Empidonax difficilis) 
    Hammond's Flycatcher (Empidonax hammondii) 
    Eastern Phoebe (Sayornis phoebe) 
    Eastern Kingbird (Tyrannus tyrannus) 
    Yellow-bellied Chat-tyrant (Ochthoeca diadema) 
    Crowned Chat-tyrant (Ochthoeca frontalis) 
   Laniidae – Shrikes 
   Vireonidae – Typical Vireos 
   Rhipiduridae 
   Monarchidae  
   Corvidae – Jays, Magpies, and Crows 
    Common Raven (Corvus corax) 
   Hirundinidae – Swallows 
    Tree Swallow (Trachycieta bicolor) 
   Paridae – True Tits 
    Black-capped Chickadee (Poecile atricapillus) 
    Carolina Chickadee (Poecile carolinensis) 
    Varied Tit (Sittiparus varius) 
    Blue Tit (Cyanistes caeruleus), Great Tit (Parus major), and Japanese Tit (Parus minor) 
    Ground Tit (Pseudopodoces humilis) 
   Pipridae – Manakins, Piprites 
    Black-capped Piprites (Piprites pileata) 
   Aegithalidae – Long-tailed Tits 
    Long-Tailed Tit (Aegithalos caudatus) 
   Sittidae – Nuthatches 
    Red-Breasted Nuthatch (Sitta canadensis) 
   Certhiidae – Holarctic Treecreepers 
   Troglodytidae – Wrens 
    Carolina Wren (Thryothorus ludovicianus) 
    Pacific Wren (Troglodytes pacificus) and Winter Wren (T. hiemalis) 
    Eastern Winter Wren (Troglodytes hiemalis) 
    Eurasian Wren (Troglodytes troglodytes) 
   Cinclidae – Dippers 
    Brown Dipper (Cinclus pallasii) 
 
 16-7:  Bird Nests – Passeriformes, Part 2 
  Passeriformes (cont.) 
   Grallariidae 
   Regulidae – Kinglets 
   Sylviidae – Old-World Warblers and Gnatcatchers 
   Turdidae – Thrushes 
   Muscicapidae – Old World Flycatchers 
   Petroicidae – Australian Robins 
   Sturnidae – Starlings etc . 
   Motacillidae – Wagtails and Pipits 
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   Bombycillidae – Waxwings 
   Peucedramidae – Olive Warbler 
   Parulidae – Wood Warblers etc. 
   Furnariidae – Neotropical Ovenbirds 
   Thraupidae – Tanagers and Honeycreepers 
   Emberizidae – Emberizines 
   Icteridae – Blackbirds, Orioles, etc. 
   Fringillidae – Fringilline Finches 
   Leiothrichidae – Laughing Thrushes 
   Ptilonorhynchidae – Bower Birds 
   Acanthizidae  – Scrubwrens, Thornbills, and Gerygones 
   Rhinocryptidae – Tapaculos 
   Callaeatidae – New Zealand Wattlebirds 
   Zosteropidae – White-eyes 
  Effect of Cavity-nesting Birds on Bryophyte Communities 
  Edible Nests 
 
17 RODENTS 
 
 17-1:  Muroidea:  Muridae 
  Mammals 
  Rodentia – Rodents 
  Bryophytes as Food 
  Impact on Bryophytes 
   Grazing 
   Runways, Burrows, and Nests 
   Rodent Cycles 
  Dispersal 
  Muroidea – Hamsters, Voles, Lemmings, and New World Rats and Mice 
   Muridae – Mice, etc. 
    Micromys minutus – Eurasian Harvest Mouse 
    Myodes = Clethrionomys – Red-backed Voles 
    Myodes rufocanus – Grey Red-backed Vole 
    Myodes rutilus – Red-backed Vole 
    Myodes gapperi – Southern Red-backed Vole 
    Myodes glareolus – Bank Vole 
    Apodemus sylvaticus – Wood Mouse 
    Pseudohydromys and Mirzamys – Moss Mice 
    Otomys sloggetti – Sloggett's Vlei Rat 
    Rattus rattus – Rats 
    Leptomys – Water Rats 
    Shrew Rats 
    Paucidentomys vermidax 
    Hyorhinomys stuempkei 
    Gracillimus radix 
    Bunomys 
 
 17-2:  Rodents – Muroidea:  Non-Muridae 
  Cricetidae – Hamsters, Voles, Lemmings, and New World Rats and Mice 
   Chionomys nivalis – Snow Vole 
   Microtus agrestis – Field Vole 
   Microtus pennsylvanicus – Gull Island Vole 
   Microtus oeconomus – Tundra Vole 
   Microtus pinetorum – Pine Vole 
   Microtus xanthognathus – Taiga Vole 
   Microtus chrotorrhinus – Rock Vole 
   Phenacomys intermedius – Heather Vole 
   Phenocomys ungava – Eastern Heather Vole 
   Arborimus albipes – White-footed Vole 
   Arborimus longicaudus – Red Tree Vole 
   Peromyscus maniculatus – Deer Mouse 
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   Neotoma cinerea – Bushy-tailed Woodrat 
   Neotoma fuscipes – Dusky-footed Woodrat 
   Neotoma magister – Allegheny Woodrat 
   Lemmus – Lemmings 
   Lemmus lemmus – Norwegian Lemming 
   Lemmus sibiricus/trimucronatus – Brown Lemmings 
   Synaptomys borealis – Northern Bog Lemming 
   Synaptomys cooperi – Southern Bog Lemming 
   Dicrostonyx – Collared Lemming 
   Dicrostonyx groenlandicus – Northern Collared Lemming 
   Myopus schisticolor – Wood Lemming 
  Bathyergidae – Blesmoles and Mole Rats 
   Cryptomys hottentotus – Hottentot Mole-rat 
  Myoxidae – Dormice and Hazel Mice 
   Muscardinus avellanarius – Hazel Dormouse 
  Gliridae – Dormouse 
   Glirulus japonicus – Japanese Dormouse 
   Myoxus glis – Fat Dormouse 
   Dryomys nitedula – Forest Dormouse 
 
 17-3:  Rodents and Bats – Non-Muroidea 
  Soricomorpha 
   Soricidae – Shrews 
    Sorex cinereus – Long-tailed Shrew 
  Sciuromorpha 
   Sciuridae 
    Tamias merriami – Merriam Chipmunk 
    Tamiasciurus hudsonicus – American Red Squirrel 
    Sciurus vulgaris – Eurasian Red Squirrel 
    Sciurus carolinensis – Grey Squirrel 
    Spermophilus parryii – Arctic Ground Squirrel 
    Glaucomys – Flying Squirrels 
    Glaucomys sabrinus – Northern Flying Squirrel 
    Glaucomys volans – Southern Flying Squirrel 
  Lagomorpha – Hares, Rabbits, and Pikas 
   Leporidae – Rabbits and Hares 
    Lepus arcticus – Arctic Hare 
    Oryctolagus cuniculus – European Rabbit 
   Ochotonidae – Pikas 
    Ochotona princeps – American Pika 
    Ochotona collaris – Collared Pika 
   Erinaceidae – Hedgehogs 
  Chiroptera – Bats 
   Pteropidae – Flying Foxes 
    Pteropus conspicillatus – Spectacled Flying Fox 
 
18 LARGE MAMALS 
 
 18-1:  Large Mammals:  Ruminants – Cervidae 
  Ruminantia – Ruminants 
  Impact of Ruminants on Bryophytes 
   Grazing 
   Trampling 
   Manuring 
  Life on Manure – Splachnaceae 
  Cervidae – Deer, Elk, Moose, and Caribou 
   White-tailed Deer – Odocoileus virginianus 
   Black-tailed Deer – Odocoileus hemionus 
   Reindeer/Caribou – Rangifer tarandus 
    Importance of Mosses in Diet 
    Digestibility 
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    Effects on Soil Temperature 
    Microbial Responses to Grazing 
    Temporal Differences 
    Site Differences 
    Grazing Effects on Bryophytes and Vegetation 
   Roe Deer – Capreolus capreolus 
   Hog Deer – Axis porcinus 
 
 18-2:  Large Mammals:  Ruminants – Non-Cervidae 
  Moschidae – Musk Deer – Moschus 
  Bovidae – Antelopes, Cattle, Gazelles, Goats, Sheep, and Relatives 
   Sheep – Bovis 
   Goats – Capra 
   Cattle – Bos 
   Bison – Bison 
 
 18-3:  Large Mammals – Non-Ruminants 
  Canidae – Dogs 
  Macropodidae – Wallabies and Kangaroos 
   Dendrolagus – Tree Kangaroo 
   Macropus – Australian Wallabies (and others) 
  Vombatidae – Wombats 
  Phalangeridae 
   Common Brushtail Possum – Trichosurus vulpecula 
  Elephantidae – Elephants, Mammoths 
   Elephants – Elaphas maximus 
   Mammoths – Mammuthus 
  Ursidae – Bears 
  Hominidae – Primates 
   Chimpanzees 
 
19 BACTERIA 
 
 19-1:  Bacterial Effects on Bryophytes 
  Bacteira Communities on Bryophytes 
  Effects on Bryoophytes 
   Symbiosis 
    Nitrogen Fixation 
    Methylobacteria 
   CO2 Source 
   Growth Hormones 
    Bud Induction 
    Growth 
    Rhizoids 
    Quorum Sensing 
    Spore Germination 
   Vitamins 
   Water Relations 
   Freezing Protection 
   Nutrients 
   Decomposition 
   Fauna and Bryophagy 
   Pathogens 
   Bacterial Source of Antibiotics Useful to Bryophytes 
  Speculation 
 
 19-2:  Bryophyte Bacteria effects on communities 
  Community Effects 
   Streams and Rivers 
    Faunal Connections 
   Antarctic 
   Arctic Alpine 
   Boreal Forest 
   Peatland Bacterial Flora 
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    Methane Oxidation 
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    Comparisons of Sphagnum Species 
    Antibiotic Role 
    Ecosystem Roles 
    Decomposition 
   Xeric 
   Soil Crusts 
   Honeybees 
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