
Abstract 

 
In the Delaware and Chesapeake estuaries, three firefly species in the 

genus Photuris are immediately threatened by sea level rise. Photuris 

bethaniensis and P. mysticalampas are currently only known from a handful 

of coastal lowland freshwater wetlands in a single county in Delaware, 

representing their entire known global range.  Most known colonies of both 

occur on protected public land.  However, under current sea-level rise 

models, passive protective measures will not prevent their eventual global 

extirpation.  Photuris salina may be more widespread globally, but its rarity 

and association with salt and brackish coastal marshes will make it highly 

vulnerable to seal level rise range-wide including the Delaware and 

Chesapeake estuaries. The loss of these species would represent 14% of 

the known species in the genus. Efforts should be made to locate additional 

populations of all three species to gauge a better understanding of the 

current threat of global extinction from climate change. 
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Discussion 

 

An inevitable consequence of accelerated global climate 

change will be the inundation of coastal ecosystems from 

rising sea levels and associated storm surge. The 

ecosystems most susceptible to changes from sea-level rise 

are salt, brackish, and freshwater tidal wetlands.  In the Mid-

Atlantic region, unusual freshwater “interdual swales” - 

wetland ecosystems occurring within depressions among 

dune ecosystems - may be especially vulnerable given their 

proximity to the ocean and only slight elevation above sea-

level (see Heckscher and Bartlett 2004). Storm surge events 

are expected to increase in frequency and intensity, 

according to current global climate change models, which will 

exacerbate the effect of sea-level rise in all coastal systems 

and seriously jeopardize the persistence of interdunal 

freshwater wetlands.  

 

The Chesapeake and Delaware estuaries are in proximity 

separated by the Delmarva Peninsula. Together, they 

represent the largest estuarine complex in North America.  

The ecological integrity of this estuarine wetland complex is 

severely threatened by sea-level rise (Delaware Coastal 

Program 2012). By 2100, sea-level is expected to rise 

between 0.5 and 1.5 m, possibly significantly higher 

(Delaware Coastal Program 2012).  This will bring 

devastating effects to coastal ecosystem function including 

altering the distribution of wetland-dependent species. 
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To date, twenty-one species in the Lampyridae genus 

Photuris have been described (Heckscher 2013, Encyclopedia 

of Life 2014).  Two species, P. bethaniensis McDermott (Fig 

1) and P. mysticalampas Heckscher (Fig 2), represent 10% of 

the genus and are only known from a single county in 

Delaware, USA (Fig 3). Photuris bethaniensis is dependent on 

freshwater interdunal swale wetlands (Fig 4) and is only 

known from within a few hundred meters of the ocean within 

an 18 km stretch of Delaware’s Atlantic shoreline (Fig 3; 

Heckscher and Bartlett 2004). Photuris mysticalampas is 

known from three freshwater peatland floodplain sites (Fig 5) 

two of which are under tidal influence, the other is just above 

tidal reach (Heckscher 2013).  Therefore, the entire known 

global range of two species in the genus Photuris occur within 

a concentrated range ≤ 1 m above sea-level.  The loss of 

these species would severely compromise our ability to study 

Photuris in the future. 

I contend that there is an urgent need for field inventory of 

these three species in the Delaware and Chesapeake 

watersheds, and elsewhere in the Mid-Atlantic region.  

Among Photuris, these three species are usually identifiable 

with available published information.  If additional populations 

can be confirmed, and the global distribution of these species 

can be better defined, our understanding of their susceptibility 

to extinction will be greatly enhanced.  Further, inventory and 

mapping of populations will enable protection efforts 

whenever possible. Photuris fireflies are excellent indicators 

of wetland function as larvae are likely sensitive to changes in 

substrate quality.  Therefore, their presence can be used in 

part to assess ecosystem function and contribute to 

conservation efforts that target species-rich systems for 

preservation, management, or restoration. 

Figure 2.  Photuris mysticalampas Heckscher 2013. This firefly was recently discovered 

occupying floodplain peatlands adjacent to the Nanticoke River and at Prime Hook National 

Wildlife Refuge. The species entire known global range occurs <1 m above sea-level in or 

just above freshwater tidal wetlands.  Therefore, the species must be considered globally 

threatened by sea-level rise even under “best-case scenario” options.   

Figure 1. Photuris bethaniensis McDermott 1951.  This species is only known from 

interdunal wetland swales within an 18 km stretch of Atlantic shoreline in Sussex County, 

Delaware.  The entire known global populaiton of P. bethaniensis is < 0.5 m above sea level 

and within 100 m of the Atlantic Ocean.  Therefore, it is highly threatened by global 

extirpation resulting from sea-level rise. 

Figure 4. Interdunal wetland swale habitat of Photuris bethaniensis.  Interdunal swales 

occur among ocean-side dunes and are highly threatened by sea-level rise and associated 

storm surge. 

Figure 3. The global range of two species in the genus Photuris occur within Sussex 

County, Delaware: Photuris bethaniensis (blue dots), and P. mysticalampas (red dots).  

Photuris salina has become less common in recent decades and, in Delaware, is only 

known  to be extant at two sites (yellow dots).                                                                                                                         

Figure 5.  Forested floodplain peatlands at  the type locatity for Photuris mysticalampas.  

These forested wetlands are tidally influenced (freshwater) and occur <1m above sea level.  

They are highly threatened by sea-level rise and associated storm surge. 

Barber (1951) described P. salina Barber from the 

Chesapeake Bay estuary. It has been reported from the 

Delaware estuary (McDermott 1967, Heckscher 2010) and 

probably occurs in New Jersey (Barber 1951) and elsewhere 

on the Atlantic coast.  Photuris salina is dependent on salt 

and brackish tidal marshes (Barber 1951, McDermott 1967, 

Heckscher 2004). However, in the Mid-Atlantic, P. salina 

seems to have become much less common in recent 

decades (Heckscher 2004) as there are only two known 

extant populations in Delaware (Fig 3). Thus, based on 

known distributions, three species in the Delaware and 

Chesapeake estuaries in the genus Photuris are immediately 

threatened by sea-level rise and storm surge associated with 

climate change. Like P. bethaniensis and P. mysticalampas, 

P. salina is probably globally threatened. If so, 14% of the 

taxa within the genus Photuris are globally threatened by 

sea-level rise. 
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