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òYou have to see these places ð they will 

blow your mind!ó is what Rocky Gleason, 

PNHP Ecologist, said to me when I asked 

him to show me some of the peatlands of 

the Poconos and the Glaciated Low 

Plateau region of northeastern 

Pennsylvania. Peatlands are rare wetland 

communities and several types are 

scattered across the glacial landscape of 

the Poconos. PNHP ecologists, botanists, 

and zoologists have been interested in 

peatlands and other rare plant 

communities in this area since our 

program was established, because these 

ecosystems tend to support plant and 

animal species limited to northeastern 

Pennsylvania.  

 

While the Poconos have always been 

important to our program, a number of 

projects recently converged, including the 

updates of the Wayne and Monroe 

County Natural Heritage inventories, the 

EPA-funded peatland wetland inventory 

and assessment, and the update of the 

terrestrial portion of the Pennsylvania 

Community Classification. This allowed 

PNHP ecologists to spend more time 

investigating the composition, condition, 

and ecological variables (e.g., soils and 

landforms) of these interesting natural 

plant communities.   

 

Most of the natural plant communities of 

the Pocono Plateau and Glaciated Low 

Plateau regions of northeastern 

Pennsylvania are there because of ice-age 

glaciers, which reached their extent 10,000 

to 15,000 years ago. Upon receding, they 

left broad valleys, wetland depressions, 

and natural lakes underlain by sandstone 

and shale. In some areas glacial scouring 

resulted in large expanses of bedrock, 

scraped clean by the ice. In other areas, 
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glaciers left deep deposits of rock, sand, silt, and clay. 

Large ice chunks that broke off from the retreating 

glacier and melted in place formed deep depressions, 

called kettle holes, which filled with water and 

vegetation, forming natural lakes, ponds, and wetlands. 

These glacial landforms left by the retreating Illinoian 

and Wisconsin glaciers are the foundation for several 

interesting plant communities restricted to the region 

located between the Kittatinny Ridge in Carbon County 

and the Delaware River on the border with New 

Jersey. These communities include peatlands of the 

glacial kettle holes, Red-cedar ð Prickly Pear Shrubland 

on the shale cliffs above the Delaware River, scrub oak 

barrens growing on sandstone bedrock formed by the 

scraping glacial ice, and the mosaic of pitch pine, scrub 

oak, and mixed heath woodlands of the mesic till 

barrens.  

 

Peatlands, including bogs and fens, are some of the most 

recognizable features of the Pocono region. They are a 

specific type of wetland ecosystem containing a 

substantial amount of peat (> 30 cm), which is partially 

decomposed plant material ð mostly sedges and 

peatmosses (Sphagnum spp.). One of the communities 

found in the peatland ecosystems of the Poconos is the 

Black Spruce ðTamarack Peatland Forest community 

that occurs in small watersheds at the origin of streams 

and where the bedrock is acidic. There is limited 

opportunity for surface water to add nutrients as it 

passes over the soils and rocks of the watershed before 

entering the wetland. Peatlands like the Black Spruce ð

Tamarack Peatland Forest are often referred to as 

boreal as they support many plant species more 

common north of Pennsylvania. Some boreal species 

found in this community include dwarf mistletoe 

(Arceuthobium sp.), blackpoll warbler (Setophaga striata), 

white-throated sparrow (Zonotrichia albicollis), and 

yellow-bellied fly-catcher (Empidonax flaviventris). 

Peatlands that support communities such as the Black 

Spruce ð Tamarack Peatland Forest, which hold both 

rare and common plant species of northern latitudes 

such as creeping snow-berry (Gaultheria hispidula), black 

spruce (Picea mariana), and many others are important 

subjects for climate change study. The undecomposed 

peat provides a historical record of past climate and 

environmental conditions as the acidic conditions 

prevent breakdown of pollen and plant material within 

the peat. They also serve as refugia for species found 

more commonly to the north of Pennsylvania, but 

limited in their distribution here. As global climate 

change progresses, many boreal species within this 

community type may not be able to tolerate the 

increasing temperatures or changes in precipitation. 

PNHP ecologists are monitoring the potential changes 

in plant and animal 

composition over 

time in a long-term 

monitoring study in 

peatlands. There are 

several sites within 

the Poconos where 

PNHP scientists have 

assessed the 

composition of the 

ecosystems and are 

monitoring 

populations of rare 

plant species, the 

condition of the 

natural plant 

communities, and the 

Crooked swamp , an example of a Black Spruce ñ Tamarack 

Peatland Forest community. 
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White-throated sparrow, a Species of Greatest Conservation Need in 

Pennsylvania, nests in boreal habitats like Black Spruce ñ Tamarack 

Peatland Forest. About 83% of the speciesõ North American 

population breeds in the boreal zone.  
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birds and invertebrates found there with the intention 

of following these sites over time to assess changes in 

the communities due to climate change.  

Another extremely interesting ecosystem of the 

Poconos is the mesic till barrens. The till barrens are a 

unique complex of globally rare plant communities 

known only from the southern Pocono Plateau of 

Pennsylvania and restricted to specific deposits left by 

the Illinoian glacier. Till is the term for the unsorted 

material (also called òdriftó) deposited by glacial ice. In 

the southern Poconos, the till is heavy, clayey, acidic, 

and deep. Barrens communities are a mixture of 

wetland plants and plants usually associated with xeric 

soil conditions such as rhodora, scrub-oak, sheep laurel, 

and blueberries. Bracken fern, cinnamon fern, and 

sedges make up the herb-layer with scattered pitch pine 

and oak trees in the sparse overstory. There are a 

number of rare plant species in these communities 

including climbing fern (Lygodium palmatum) and variable 

sedge (Carex 

polymorpha). In the 

absence of fire, native 

overstory trees have 

slowly crept in and, in 

some places, a canopy 

of mixed oaks and red 

maple has formed. The 

Nature Conservancy, 

DCNR Bureau of 

Forestry, and the 

Pennsylvania Game 

Commission have been 

working to restore the 

Pitch Pine ð Rhodora ð 

Scrub Oak Woodland 

and Rhodora ð Mixed 

Heath ð Scrub Oak Shrubland communities on the 

Weiser State Forest, Game Land #141, and on TNCõs 

Long Pond preserve.  

 

The Red-cedar ð Prickly Pear Shale Shrubland is found 

in the far northeastern edge of Pennsylvania on the 

steep slopes and outcrops of Devonian shales and 

siltstones of the Mahantango Formation along the 

Delaware River. The erosive processes of flowing water 

resulted in these high, steep cliffs as the river water cut 

down through the bedrock. Soils are typically very thin 

and rocky. The plant communities of south-facing shale 

outcrop barrens are sparse and the species there are 

able to tolerate the droughty soils, high temperatures, 

and poor soils. These ecosystems are often described 

as the òdeserts of Pennsylvaniaó where scattered shrubs 

grow with prickly pear cactus, and other plants grow in 

whatever soil is available in small pockets and crevices 

in the rock. The soil of this community is extremely dry 

and vegetation is sparse. In general, fire is not thought 

to play much of a role here, since the excessively well 

drained droughty soil never develops the necessary 

accumulation of fuel needed to sustain a fire.  

There are many opportunities to visit places that 

support these spectacular ecosystems on properties 

managed by the DCNR, the Pennsylvania Game 

Commission, and conservation organizations like The 

Nature Conservancy. The mesic till barrens may be the 

most easily accessible of the three types. Mesic till 

barrens are found on TNCõs Long Pond Preserve 

(http://bit.ly/2vxHfvm). A Weiser State Forest tract 

within the watershed of Yellow Run in Carbon County 

supports a patch of Rhodora ð Mixed Heath ð Scrub 

Oak Shrubland is another interesting place to visit. It is 

accessible by hiking trails near Jim Thorpe, Pennsylvania, 

but you might want to wait until after the prescribed 
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fires this fall. It will be very exciting to see the response 

of these communities to much needed fire - a 

recommended management activity to maintain the 

open shrubland conditions.  

Visiting the Pocono peatlands may be a little more 

difficult as often they are not visible from the road or 

are located on private properties or tucked away in the 

mountains. There are several bogs open to the public 

that are managed by state agencies and conservancies. 

Probably the most accessible is Tannersville Cranberry 

Bog (http://bit.ly/2ffxWtV), managed by the Nature 

Conservancy but there are bogs throughout the region. 

Ricketts Glen, Tobyhanna, and Gouldsboro state parks 

in Columbia, Luzerne, Sullivan, and Monroe counties ð 

all have bogs where the peat is thick and carnivorous 

sundews and pitcher plants abound.  

Running around the shale barrens on the Delaware 

River is not advised. These are very sensitive 

ecosystems and dangerous! The loose shale slips and 

slides and can be very treacherous. However, you may 

see the outcrops along the Delaware while visiting the 

Upper Delaware Scenic and Recreational River https://

www.nps.gov/upde/index.htm.  

 

The communities of the Poconos and adjacent glaciated 

regions of northeastern Pennsylvania are truly unique, 

and our efforts will contribute to better conservation. 

With the ever-increasing threats from human 

development, fragmentation, and effects of global 

climate change, the landscape and the plant and animal 

species making up these communities are threatened. 

Natural succession without fire and with invasive 

species poses additional threats. Conservation 

organizations and our state management agencies are 

working to protect and restore these areas. Our 

primary goal is to provide information to guide land 

protection, restoration, prescribed burning, and invasive 

plant control activities. Our ecological assessment and 

long-term monitoring activities provide information for 

mitigation and management and help us understand how 

these ecosystems are changing over time, especially in 

response to climate change.  

 

The Poconos and Glaciated Low Plateau region of 

northeastern Pennsylvania is a fantastic part of the state, 

supporting globally rare plant communities found 

nowhere else. Rocky was right ð I was blown away ð 

and you will be too! 
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A few days ago, when I lifted the lid of my trap and 

looked inside, my heart jumped when I saw the angel. 

Not because I havenõt seen one before, but because 

whenever I see one I wonder if it will be the last one I 

see. The angel (Olceclostera angelica) is a moth; one of 

many species that are threatened by the loss of ash 

trees to the emerald ash borer (EAB).  My trap 

confirmed that, at least for the moment, one of those 

species is still here. 

EAB arrived in North America from Asia sometime 

during the 1990s and was first detected in Pennsylvania 

in 2007.  It has since spread throughout the state, and 

been found in all but a few eastern counties. All species 

of ash in the genus Fraxinus, including the four (or 

possibly five) species in Pennsylvania and a dozen other 

species across North America, are highly vulnerable to 

the beetle whose larvae burrow through the inner bark 

of the trees until the trees die. The effects of EAB are 

devastating to ash. In areas where the òkilling waveó of 

EAB passes through, it kills nearly 100% of the ash trees 

larger than one inch in diameter. As saplings grow into 

the vulnerable stage, they are killed by EAB, until the 

seed bank is depleted and no ash trees are left. The 

timber industry 

and landowners 

who have lost 

trees are very 

familiar with EAB, 

and many people 

know about it 

because of the 

bans on moving 

firewood. But few 

people are aware 

of the threat to a 

whole community 

of invertebrates 

that depend on 

ash trees. EAB 

could drive 

approximately 

100 species of 

invertebrates to 

extinction. 

 

Some of the invertebrates you can find on an ash tree 

are generalists, herbivores able to use a wide variety of 

host plants. For the most part, even if many populations 

of these generalists are affected by the loss of ash trees, 

the invertebrate species themselves will not be placed 

at severe risk of extinction. One example is the 

honeybee (Apis mellifera), which can rely on ash trees as 

a major source of pollen in the spring. Other 

invertebrates on ash trees are specialists; they use ash 

trees exclusively and cannot survive on other plants.  

Over thousands or millions of years they have adapted 

to the chemistry and ecology of one genus of tree (and 

in many cases to one species of ash), the unique habitat 

that is their home. They have fine-tuned their own 

biology to this unique habitat, to the point where they 

cannot survive without it. 

 

Across North America, at least 98 species of invertebrates 

are thought to depend mostly or exclusively on ash 

trees. This number is almost certainly an underestimate. 

A few of these species might have additional hosts, and 

should not be on this list. Others have been mistakenly 

thought to use other hosts, while they are actually ash 

specialists. There are undoubtedly other ash specialists 

that have never been associated with a host plant and 

still others that have never been described by science. 

Ash Mortality: The Bigger Picture  
by 

Pete Woods  
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Emerald ash borer larvae bored under the 

bark of this ash tree until the inner bark was 

so riddled with galleries that the tree could 

not survive. These tunnels were exposed by a 

woodpecker flaking the bark off the tree. 



Two occurrences of Priceõs cave isopod were updated this quarter. 
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Some of these invertebrates rely mainly on ash trees, 

but can also survive on one or a few other related 

plants in the ash family (Oleaceae). Within Pennsylvania, 

this family includes the rare fringetree (Chionanthus 

virginicus), and a number of introduced plants, including 

lilac (Syringa vulgaris), two species of forsythia (Forsythia 

spp.), and four invasive species of privet (Ligustrum spp.). 

These species are all much less abundant than ash trees, 

and it is not clear that they would be able to support 

ash-specialists in the absence of ash trees. Still, it is an 

intriguing possibility that privet, an exotic invasive plant 

that is threatening diversity in natural areas, just might 

become a resource that keeps native species from going 

extinct. It should be emphasized, however, that most of 

the ash specialists are not known to use these other hosts. 

 

Part of PNHPõs role in the conservation of ash trees 

and their invertebrate fauna is to understand which of 

Pennsylvaniaõs native species are at risk from EAB. This 

is a challenging question, both because our state lists of 

invertebrates are very incomplete, and because our 

knowledge of their biology is limited. In 2015, PNHP 

biologists first tried to answer this question as part of 

the revision of Pennsylvaniaõs State Wildlife Action Plan 

(SWAP), which began with identifying which species 

should be considered Species of Greatest Conservation 

Need. Ten ash-dependent species were included in the 

SWAP, with the understanding that the list was 

incomplete. 

 

Since that time, the scientific literature surrounding this 

issue has grown, while databases of species records 

have expanded and become more available, and PNHPõs 

field surveys have detected additional species.  At this 

time, PNHPõs list of ash-dependent invertebrates has 

grown to 17, and with additional research and field 

work it is expected that this list will continue to grow. 

 

Many of Pennsylvaniaõs ash specialists are moths from a 

variety of families and representing a variety of 

ecological strategies. The angel (Olceclostera angelica) 

can be recognized by the two tiny clear windows near 

the tip of each forewing. With its dark eyes, and its 

thick òfuró with patterns of tan and pale gray with dark 

speckles, this moth always reminds me of a barn owl.  

The splendid palpita  (Palpita magniferalis) is a small 

moth boldly marked in black and white, but, like most 

moths, it is well camouflaged on the right background. 

The ash borer (Podosesia syringae) is a day-flying moth 

that mimics a paper wasp, presumably because 

predators that do not want to risk a sting avoid eating 

them. Its caterpillars bore into ash trunks. The ash 

sphinx (Manduca jasminearum) and the great ash 

sphinx  (Sphinx chersis) are both members of the sphinx 

moth family. The nocturnal equivalent of hummingbirds, 

they can be found hovering in front of flowers while 

they drink nectar with their long proboscis. While the 

adults are pollinators of many flowers, the caterpillars 

eat only ash leaves.   

 

Groteõs sallow (Copivaleria grotei) wears shades of 

gray, often laced with olive green, while the purple 

plagodis (Plagodis kuetzingi) has a dramatic purple patch 

on each forewing. Caterpillars of the ash tip borer 

moth (Papaipema furcata) burrow into the young 

branches of ash trees. One of the earliest collectors of 

the species said the caterpillars were found in twigs of 

ash-leaved maple (Acer negundo), also known as box 

elder, but no host but ashes have been reported since, 

and this report is thought to probably be an error in 

plant identification. The fringe tree sallow (Sympistis 

chionanthi) has reportedly been collected many times in 
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Pennsylvania, but recently a very similar species (Sympistis 

forbesi) which uses a different host was described for the 

first time, and the Pennsylvania specimens of this group 

need to be re-examined so that we can be sure which 

species is/are really here. 

 

The smaller moths, called micromoths, are generally 

less studied, and we know less about their distribution.  

For example, the ash leaf cone roller moth  

(Caloptilia fraxinella) is known from states to the north, 

west, and south of Pennsylvania. This tiny moth is 

probably here, but has never been documented. The 

caterpillars use silk to roll up the edge of a leaf into a 

protective shelter where they live and feed. Bark-mining 

moths in the genus Marmara have caterpillars which 

excavate long, winding mines in the inner bark of 

woody plants. There are three species that exclusively 

use ash trees, and although none have previously been 

reported from Pennsylvania, they could all easily be 

here. While I was researching this article, I started 

looking for these species on ash saplings during my 

fieldwork. In Crawford County I found the mines made 

by one of these species, Marmara fraxinicola , which 

has no common name. I brought home several stems 

with mines, and with luck, the adults will emerge in the 

next several weeks. 

 

Other orders of insects also contain ash specialists in 

Pennsylvania. The black-headed ash sawfly (Tethida 

barda) has a caterpillar-like larva and eats only ash 

leaves. The fringetree lace bug  (Leptoypha mutica) 

sucks the sap from ashes and fringe tree. The ash 

bullet gall midge  (Dasineura pellex) lays its eggs in ash 

leaves, and the eggs and larvae coax the leaf into 

growing galls that both feed and protect the larvae until 

they mature. The woolly ash aphid  (Prociphilus 

fraxinifolii) spends part of its annual cycle on ash leaves, 

and then overwinters on the roots of ash trees, where 

it has a unique symbiotic relationship with a mushroom, 

the ash bolete  (Gyrodon merulioides). The bolete 

creates protective structures to house the aphids, and 

in return it is able to feed on the honeydew excreted 

by the aphids.  This is probably the only species of 

mushroom that specializes on ash trees, but there are 

probably a number of other fungi that are ash 

specialists. Four species of ash bark beetle  (Hylesinus 

spp.) occur in Pennsylvania, as well as an uncertain 

number of other ash-eating beetles.   

If EAB continues to spread unchecked and kills all the 

ash trees in its path, a small mass extinction likely 

would occur over the next few decades. Similar small 

mass extinctions probably occur whenever a newly 

introduced pest or pathogen sweeps across its new 

hostõs range and causes mass mortality. For example, 

chestnut blight (Cryphonectria parasitica) caused the 

extinction of at least five moth species that specialized 

on American chestnut (Castanea dentata), along with an 

uncertain number of other invertebrates that were 

Ash tip borer moth (Papaipema furcata) 
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Ash bolete is a mushroom threatened by the loss of ash trees. 
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never documented. The American chestnut is beginning 

to recover with the planting of blight-resistant stands of 

trees, and this is rightly considered a great conservation 

achievement, but only generalist insects will populate 

the chestnut forests of the future; the distinctive fauna 

that once relied on these trees is mostly extinct. 

 

The threat of each pest or pathogen depends on how 

much mortality it causes in its host, and the number of 

species that depend on the host. EAB is worse than 

most threats, because it kills so many species of host 

trees so effectively.  Just a few of the many threats our 

forests have faced and are now facing  include Dutch 

elm disease, beech bark disease, hemlock wooly adelgid, 

and viburnum leaf beetle. The Asian longhorned beetle 

will surely be in this category if it becomes established, 

and a new and mysterious disease called beech leaf 

disease has recently appeared in Ohio and has spread 

to northwest Pennsylvania. Each of these host plants 

has a fauna associated with it which is now threatened. 

It is possible to save individual ash trees with injections 

of insecticides, but this will generally not save the 

invertebrates on these trees, because the insecticides 

spread throughout the tree and kill any insect eating any 

part of the tree. There is anecdotal evidence that the 

woolly ash aphid is able to survive some insecticide 

treatments, so this species and its symbiont the ash 

bolete might be able to survive. The use of insecticides 

would also benefit any insect species that uses only 

saplings. The three bark borers are thought to be in this 

category, generally using trunks less than half an inch in 

diameter.  A small population of mature trees, 

protected with insecticide, could create a steady source 

of seeds, and thus seedlings. 

 

In my own neighborhood, where EAB swept through 

several years ago, I occasionally find an ash tree several 

inches in diameter, which has managed to survive the 

initial wave of EAB.  These survivors are known as 

òlingering ash,ó and it is hoped that their resistance or 

tolerance to EAB is genetically based, and can be used 

to breed EAB resistance into the next generation of ash 

trees. It is possible that these trees are able to support 

remnant populations of some ash-dependent 

invertebrates. 

 

Part of EABõs success is due to the fact that it has 

escaped from the predators, parasites, and pathogens 

that evolved with it and kept it in check in its native 

range.  Biological control is an attempt to restore this 

balance by introducing one or more of those agents to 

the new range of the pest.  Although the history of 

biological control is checkered, modern biological 

control methods can be safe if the biocontrol agent is 

tested thoroughly to determine if it is truly specific to 

the target organism. 

 

Four species of parasitoid wasps from Asia have been 

approved for use against EAB, and starting in 2011 

three of those have been deployed at sites across the 

commonwealth. One of the wasps attacks EAB eggs, 

and the other two attack the larvae. The goal is not to 

stop the initial òkilling waveó of EAB, which is 

considered unavoidable, but to establish and build up 

populations of the wasps, which will hopefully prevent 

EAB populations from growing out of control in the 

future. The biocontrol wasps may not help the survival 

of ash-dependent invertebrates during the first wave of 

EAB, but will be critical to recovery of any that survive. 
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This green ash (Fraxinus pennsylvanica) is one of the òlingering ashó 

that survived the first wave of beetles. 
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