SPECIES ABSTRACT – Ringed emerald
NOMENCLATURE & TAXONOMY

Scientific name (with authority): Somatochlora albicincta (Burmeister 1839)
Synonymy: None
Family: Aeshnidae
Common name(s): Cordulie annelée (France)
Taxonomic history: Nothing of note.
STATUS & DISTRIBUTION

All information on status and rankings is from NatureServe (2024).

General Status
Global rank: G5
US national status: N4
Canada national status: N5
	RANKED AS S1, S2 or LISTED as T or E by State/Province
	RANKED AS S3-S5 OR S?
	RANKED as SR or SRF
	RANKED as SH or SX

	Island of Newfoundland (S2), Nova Scotia (S1S2), Maine (S2), Montana (S1S3), New Hampshire (S2), Vermont (S1) 
	Alberta (S5), British Columbia (S5), Labrador (S3), New Brunswick (S4), Northwest Territories (S4S5), Ontario (S4?), Quebec (S5), Saskatchewan (S4), Yukon Territory (S5), Washington (S5)
	
	New York (SH)


Northern New England Status (New Hampshire, Maine, Vermont):
	State 
	State rank
	# of state occurrences
	WMNF occurrences

	
	
	Total
	Historic
	Total
	Historic

	New Hampshire
	S1
	10
	0
	9
	0

	Maine
	S2
	9
	0
	0
	0

	Vermont
	NR
	2
	0
	N/A
	N/A


New Hampshire occurrence information is from Hunt (2012), iNaturalist (2024), and Hillman (unpublished data). Vermont occurrence information is from Pfeiffer et al. (2021). Maine data is at the town level and is from MDDS (2022) and MDIFW (2016).
Legal status

	
	Federal Endangered
	
	ME State Endangered

	
	Federal Threatened
	
	ME State Threatened

	X
	USFS, WMNF Sensitive 
	X
	ME State Special Concern

	
	USFS, GMNF Sensitive
	
	ME Possibly Extirpated

	
	NH State Endangered
	
	VT State Endangered

	
	NH State Threatened
	
	VT State Threatened

	
	NH State Special Concern
	X
	VT State Special Concern

	
	None of the above
	
	


Distribution 
A boreo-alpine species rather restricted to higher elevations and reported from few areas in the U.S. Hundreds of occurrences are estimated due to the widespread distribution in boreo-alpine regions of Europe, Asia and North America (NatureServe 2024).
Found across the boreal regions of North America from Alaska to Newfoundland, and south in 

western mountains to northern California and western Montana. In the northeastern U.S. known 

from a single (historical) site in NY, a handful of sites in northern Vermont and northwest Maine, and

10‐12 sites in the White Mountains of NH (NHFGD 2015).

Current distribution in northern New England relative to species global range

	
	Endemic to New Hampshire
	
	Disjunct in Vermont

	
	Endemic to Maine
	
	Disjunct in northern New England

	
	Endemic to Vermont
	
	Center of range in northern New England 

	
	Endemic to northern New England
	
	Edge of range in northern New England

	X
	Disjunct in New Hampshire
	
	Long distance migratory 

	
	Disjunct in Maine
	
	Extirpated in northern New England


The National Forest is at the southern extreme of the ringed emerald’s range and may harbor a disjunct population.
Current distribution in northern New England by county and town
In New Hampshire, the ringed emerald is known from Lincoln, Franconia, Sargent’s Purchase, Bean’s Purchase, Thompson and Meserve’s Purchase, Bethlehem, Livermore, and Pittsburg (Hunt 2012, iNaturalist 2024, Hillman unpublished data).
In Maine, the species is known from Carrabassett Valley, Johnson Mountain Township, West Middlesex Canal Grant, T5 R15 WELS, T8 R17 WELS, Sober Mountain Township, T8 R11 WELS, T13 R15 WELS, and Soldiertown Township (MDDS 2022, MDIFW). 
In Vermont, the species is known from Lewis and Underhill (Pfeiffer et al. 2021).

Current distribution in WMNF relative to species’ global, North American, and state range
	WMNF’s position within N. Am. range
	
	Central
	
	Peripheral
	X
	Disjunct
	
	N/A

	WMNF’s position within NH range
	X
	Central
	
	Peripheral
	
	Disjunct
	
	N/A

	WMNF’s position within ME range
	
	Central
	
	Peripheral
	
	Disjunct
	X
	N/A


Current occurrences on the WMNF 
The species has been observed at several high-elevation ponds and their adjacent wetlands. These include Norcross Pond, Star Lake, Greeley Ponds, Lonesome Lake, Ethan Pond, Red Pond, Hermit Lake, Carter Lakes, and Eagle Lakes.
Historic occurrences on the WMNF
None known.
Population Trend

	Spatial Scale
	Documented Decline
	Suspected Decline
	Stable or Increasing
	Unknown

	Within WMNF
	
	
	X
	

	Within GMNF
	
	
	
	X

	Within New Hampshire
	
	
	X
	

	Within Maine
	
	
	X
	

	Within Vermont
	
	
	
	X

	Within northern New England
	
	
	
	X

	Within North America
	
	
	
	X

	Globally
	
	
	
	X


The distribution of the species in NH appears to be stable at the present time. The same appears to be the case in northern and western Maine (NHFGD 2015).
LIFE HISTORY INFORMATION

Food and feeding behavior

Like other darners, the ringed emerald captures flying insects on the wing.
Larvae feed on a wide variety of aquatic insects, such as mosquito larvae, other aquatic fly larvae, mayfly larvae, and freshwater shrimp. They will also eat very small fish and tadpoles. Adults will eat almost any soft-bodied flying insect including mosquitoes, flies, small moths, mayflies, and flying ants or termites (Montana Field Guide).

Reproductive strategy and method(s) 
Male Ringed Emeralds patrol slowly over open water and along shorelines usually near the waterline with periodic hovering. Females oviposit into open water or near shore with single taps to the water with their abdomen, often reversing direction to stay in a preferred area (Paulson 2011, Montana Field Guide).
Reproductive age and periodicity 
Like most other dragonflies, adults only live for one summer season during which time they mate several times.
Breeding or reproductive season/reproductive phenology 
Mating occurs throughout the flight season of June through September (Paulson 2011).
Production and dispersal of progeny or propagules
Progeny remains in natal wetlands.
Survival rate for progeny
Unknown. Likely low given the sheer number of eggs oviposited by females.
Reproductive status on the WMNF

Reproduction is assumed to occur on the WMNF where habitat exists and the species has been documented.
Lifespan
Unknown. Likely around two months like other dragonfly species.
Migration
Non-migratory. Nymphs overwinter in their natal wetlands.
Relationships with other species

Males defend territory from several other dragonfly species. Adults feed on other flying insects and may be preyed upon by birds.
Other 
N/A.
HABITAT

General Description
The habitat of the Ringed Emerald includes lakes of all sizes, often with little vegetation, including boggy and fenny ponds, as well as slow-flowing streams (Montana Field Guide).
All NH sites are small high‐elevation ponds ranging from 1750’ to 5000’, with an average of 3000’. All ponds are located in rock basins and are surrounded by high elevation coniferous forest or alpine tundra, depending on elevation. Ponds may have a limited peat margin, but this is not usually a significant component of this species’ habitat (NHFGD 2015).
Habitat associations  

	
	Terrestrial (Uplands)
	
	Palustrine (Wetlands)

	
	 Forests and Woodlands 
	
	 Forested Wetlands 

	
	  Spruce-fir northern hardwood forests
	
	  Floodplain forests

	X
	    Subalpine krummholtz 
	
	  Hardwood swamps

	
	    Montane spruce-fir forests (>2500’)
	
	  Softwood swamps

	
	    Lowland spruce-fir forests
	
	  Seeps, springs, vernal pools

	
	    Red spruce-northern hardwood forest
	
	 Open Wetlands 

	
	    Aspen/paper birch forests
	X
	  Open peatlands

	
	  Northern hardwood forests
	X
	  Marshes and sedge meadows

	
	    Rich northern hardwood forests 
	
	  Wet shores

	
	    Hemlock forests
	
	  Shrub swamps

	
	  Oak-pine-northern hardwood forests
	
	Lacustrine (Lakes & Ponds) 

	
	Open Uplands 
	X
	  Small, high elevation acidic ponds

	
	  Upland shores
	
	Riverine (Rivers and Streams)

	
	  Meadows 
	
	Subterranean 

	
	  Alpine 
	
	Unknown

	
	  Shrub openings 
	
	

	
	  Outcrops, cliffs and talus
	
	


O = obligate; P = prefers habitat; X = uses habitat

Habitat Status

Range-wide, much of the habitat is remote and therefore intact. On the WMNF, recreational impacts have degraded habitat.
Terrestrial habitats 

	Stand Age
	Location in Stand

	
	Old growth
	
	Forest interior

	
	Late successional
	X
	Aquatic-terrestrial edge

	
	Mature
	
	Opening-shrubland edge

	
	Sapling/Pole 
	
	Opening-forest edge

	
	Young (seedling)
	
	Shrubland-forest edge

	
	Variable 
	
	Opening interior

	X
	No preference
	
	Variable 

	
	Unknown
	
	No preference

	
	
	
	Unknown


O = obligate; P = prefers habitat; X = uses habitat

Preferred terrestrial habitat parameters

	Stand Area
	Elevation

	
	1-10 acres
	
	<1500’

	
	11-50 acres
	X
	1500-2500’

	
	51-200 acres
	X
	2500-3500’

	
	201-500 acres
	X
	>3500’

	
	501-1000 acres
	
	No preference

	X
	No preference
	
	Unknown

	
	Unknown
	
	


Known on the WMNF from high-elevation ponds where the species is adapted to the cold environment.
Preferred terrestrial/riparian habitat structure

	Forest structure
	Shrub layer
	Ground cover

	
	Supercanopy layer
	
	Deciduous
	X
	Herbs/Forbs

	
	Main canopy layer
	
	Coniferous
	
	Moss/Lichen

	
	Midstory layer
	
	Mixed
	
	Leaf Litter

	
	Shrub layer
	
	Ericaceous
	
	Exposed soil

	
	Ground cover
	
	Dense
	
	Dense

	
	>60% canopy closure
	
	Intermediate
	
	Intermediate

	
	30-60% canopy closure
	
	Sparse
	
	Sparse

	
	<30% canopy closure
	
	Absent
	
	Absent

	X
	No preference
	X
	No preference
	
	No preference

	
	Unknown
	
	Unknown
	
	Unknown


Herbaceous vegetation adjacent to open water seems less important for the ringed emerald compared to the sedge and subarctic darners (NHFGD 2015, Hillman unpublished data).
Preferred terrestrial habitat features

	
	Down logs
	
	Snags
	
	Log/debris piles

	
	Cavities
	
	Loose bark
	
	Hard mast producers

	
	Gravel pits
	
	Human structures
	
	Soft mast producers

	
	Fence rows
	X
	Near water
	
	Caves (and mines)

	
	Rocky outcrops
	
	No preferences
	
	Unknown


Preferred terrestrial soil features

	Soil texture
	Soil permeability
	Soil pH

	
	Bedrock/outcrops
	
	Rapid
	X
	Strongly acid, <5.0

	
	Boulders
	
	Moderate
	X
	Medium acid, 5.1-6.5

	
	Cobbles
	
	Slow
	
	Neutral, 6.6-7.3

	
	Gravel
	X
	No preference
	
	Medium alkaline, 7.4-8.4

	
	Sand
	
	Unknown
	
	Strongly alkaline, 8.5+

	
	Loam
	
	
	
	No preference

	
	Silt
	
	
	
	Unknown

	
	Clay
	
	
	
	

	X
	No preference
	
	
	
	

	
	Unknown
	
	
	
	


Preferred lacustrine/riverine habitat parameters
	Substrate
	Aquatic Vegetation
	Elevation

	
	Bedrock
	
	Submerged
	
	<1500’

	
	Boulders
	
	Emergent
	X
	1500-2500’

	
	Cobbles
	
	Floating
	X
	2500-3500’

	
	Gravel
	X
	No preference
	X
	>3500’

	
	Sand
	
	Unknown
	
	No preference

	X
	Organic
	Lacustrine/Riverine edge
	
	Unknown

	X
	Detritus
	
	Trees at edge
	
	

	
	No preference
	
	Shrubs at edge
	
	

	
	Unknown
	
	Herbaceous edge
	
	

	
	
	
	Sandy, muddy or peat edge
	
	

	
	
	X
	No preference
	
	

	
	
	
	Unknown
	
	


Herbaceous vegetation adjacent to open water seems less important for the ringed emerald compared to the sedge and subarctic darners (NHFGD 2015, Hillman unpublished data).
Important preferred lacustrine/riverine habitat water parameters

	O2 concentrations
	Water pH
	Water temperature

	
	High, >9 ppm
	X
	Strongly acid, <5.0
	
	Warm

	
	Moderate, 6-9 ppm
	X
	Medium acid, 5.1-6.5
	
	Cool

	
	Low, <6 ppm
	
	Neutral, 6.6-7.3
	X
	Cold

	
	No preference
	
	Medium alkaline, 7.4-8.4
	
	No preference

	X
	Unknown
	
	Strongly alkaline, 8.5+
	
	Unknown

	ANC
	
	No preference 
	Water depth

	
	Low, <15 mg/l
	
	Unknown
	X
	Very shallow, <15 feet

	
	Moderate, 20-50 mg/l
	 
	
	Shallow, 15-30 feet

	
	High, >50 mg/l
	
	
	Moderate, 30-100 feet

	
	No preference
	
	
	Deep. >100 feet

	X
	Unknown
	
	
	No preference

	
	
	
	
	Unknown


Known on the WMNF from high-elevation ponds where the species is adapted to the cold environment.

Preferred lacustrine habitat parameters and features
	Habitat zones 
	Trophic state
	Features

	
	Profundal
	
	Dystrophic
	
	Natural origin

	X
	Sublittoral
	
	Oligotrophic
	
	Post-glacial, old 

	
	Rocky littoral or shoal
	
	Mesotrophic
	X
	Beaver ponds

	
	Mud-sand littoral
	
	Eutrophic
	
	Islands

	
	Macrophyte bed
	X
	No preference
	
	Surface wood/rocks

	
	No preference
	
	Unknown
	
	Submerged wood/rocks

	
	Unknown
	Lake/pond size
	
	Floating bog mats

	
	
	X
	1-10 acres
	
	Stable water level

	
	
	
	11-50 acres
	
	No preference

	
	
	
	51-200 acres
	
	Unknown

	
	
	
	>200 acres
	
	

	
	
	
	No preference
	
	

	
	
	
	Unknown
	
	


Preferred riverine habitat parameters and features

	Flow type 
	Stream structure
	Trophic status 

	
	Perennial 
	
	Pools
	
	Oligotrophic

	
	Intermittent
	
	Riffles
	
	Mesotrophic

	X
	No preference
	
	Side channels
	X
	No preference

	
	Unknown
	X
	No preference
	
	Unknown

	Bank full width
	
	Unknown
	Features

	
	0-10 feet
	Channel slope 
	
	Woody debris/log jams

	
	10-30 feet
	
	Low, <2%
	
	Stable bank

	
	>30 feet
	
	Moderate, 2-4%
	
	Eroding bank

	X
	No preference
	
	High, >4%
	
	Overhanging/cut bank

	
	Unknown
	X
	No preference
	
	Rocks/boulders

	
	 
	
	Unknown
	X
	No preference

	Drainage size
	Canopy closure
	
	Unknown

	
	Small, < 10 mi2
	
	>75% canopy closure
	
	

	X
	Moderate, 10-100 mi2
	
	50-75% canopy closure
	
	

	X
	Large rivers, >100 mi2
	X
	<50% canopy closure
	
	

	
	No preference
	
	No preference
	
	

	
	Unknown
	
	Unknown
	
	


Preferred palustrine habitat parameters and features

	Area
	Nutrient Availability
	Features

	X
	1-10 acres
	
	Minerotrophic
	
	Vernal pool

	X
	11-50 acres
	
	Oligotrophic
	X
	Beaver-influenced

	
	51-200 acres
	
	Ombrotrophic
	
	Not beaver-influenced

	
	>200 acres
	X
	No preference
	
	Larch/wt. cedar dominated

	
	No preference
	
	Unknown
	X
	Balsam fir dominated

	
	Unknown
	Peatland Type
	X
	Wetland edge

	Elevation tc "Elevation " \l 5
	
	Basin bog
	
	Wetland interior

	
	<1500’
	
	Lakeshore bog
	
	Open water

	X
	1500-2500’
	X
	Alpine bog
	
	Sandy, muddy or peat edge

	X
	2500-3500’
	X
	Poor fen
	
	Dead wood

	X
	>3500’
	X
	Medium fen
	
	No preference

	
	No preference
	X
	Rich fen
	
	Unknown

	
	Unknown
	
	No preference
	
	

	
	
	
	Unknown
	
	


Home range size

Unknown.
LANDSCAPE PATTERNS
Habitat patch size requirements
Unknown, but the species has been found at relatively small (<0.1 acre) wetlands.
Habitat patch distribution requirements

Uknown.
Connectivity requirements
Adult dragonflies are strong flyers. Individuals on the WMNF may be able to move between occupied sites. However, the WMNF population may be disjunct from the rest of the species’ range.

ECOLOGICAL PROCESSES THAT AFFECT THE SPECIES
Natural disturbance 

	
	Wind
	
	Fire
	X
	Flooding

	X
	Ice & snow loading
	
	Downslope mvmt.
	X
	Water/ice mvmt.

	
	Insect/disease infestations
	
	None
	
	Unknown


Anthropogenic (human-caused) disturbance 
	
	Agriculture
	
	Transportation system development
	
	Invasive exotics

	
	Rural development
	
	Forestry & wildlife habitat management
	X
	Accelerated climate change

	
	Suburban/Urban development
	
	Atmospheric deposition
	
	None

	X
	Other - recreation
	
	
	
	
	
	


Climate change may shift the species range north and to higher elevations. This could eventually render some or all occupied sites on the WMNF unsuitable for the species.
Recreation can act as a stressor to sites on the WMNF where trails come into contact with occupied sites.

Succession

Beaver activity can create and maintain habitat (Hillman unpublished data).
Ecological roles

	
	Herbivore (grazer)
	
	Scavenger/detritivore

	
	Omnivore
	X
	Insectivore

	
	Carnivore
	
	Granivore

	X
	Predator
	
	Pollinator

	X
	Prey
	
	Parasitic

	
	Cavity excavator
	
	Piscivore, invertivore


Other processes 

	
	Energy flow
	X
	Competition
	
	Other____________

	
	Nutrient cycling
	
	Disease
	
	Other____________

	X
	Temperature flux
	
	Herbivory
	
	None

	
	Moisture flow
	X
	Predation
	
	Unknown


Adults and nymphs engage in constant battles with individuals of the same and other species for territory and food.
THREATS AND LIMITING FACTORS
Habitat related threats

	X
	Loss of habitat 
	X
	 Decline in quality (alteration)
	
	Invasive exotic species

	X
	Fragmentation
	
	 Inadequate disturbance regime
	
	None

	
	Succession
	X
	 Impacts of roads/trails 
	
	Unknown


Recreation can result in habitat loss or alteration. The WMNF population is likely disconnected from individuals elsewhere within the species’ range; climate change may lead to further isolation.
Non-habitat related threats 
	
	Predation/herbivory
	X
	Harvest/collection 
	
	Loss of pollen/seed dispersal vector

	
	Loss of prey base
	
	Reproductive traits
	
	Pollution

	
	Disease
	X
	Competition
	
	Disturbance due to human presence

	
	Parasitism
	
	Genetics
	X
	Trampling/direct impacts 

	
	None
	
	Unknown
	
	Other


Climate change and the trampling of nymphs and eggs are likely the biggest threats to the species on the WMNF. Collection may also be a concern.
DOCUMENT HISTORY
Prepared by: 
Brett Hillman
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