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A recent landmark study showed that we 

have lost 3 billion birds across all North 

American bird species over the past 50 

years (Rosenberg et al. 2019). Among these 

losses was a 22% decline in waterbirds with 

more than half of waterbird species in 

decline. On the other hand, waterfowl 

species (ducks, geese, and swans) have 

increased by 56% in the same time period, 

while occupying many of the same habitats 

as waterbirds. These contrasting trends 

indicate an overall need for addressing 

waterbird-specific wetland habitat conservation. 

In Pennsylvania, many of our breeding 

waterbird species ð herons, bitterns, rails, 

grebes, etc. ð are listed as Species of 

Conservation Concern and/or Endangered 

or Threatened due to their declining 

populations (11 of 16 survey target bird 

species have statewide declines Ó 10%, Table 1).  

 

Some of our highest priority waterbirds 

are known as secretive marsh birds ð 

owed to the fact that they most often 

remain hidden and are difficult to detect 

with passive survey methods. Secretive 

marsh bird surveys have rigorous, 

standardized protocols that use target 

species vocalization playback to persuade 

marsh bird species to respond. During 

spring and summer 2021, PNHP-WPC led 

an intensive secretive marsh bird survey in 

Pennsylvaniaõs largest contiguous wetlands 

ð Conneaut Marsh, Pymatuning, and 

Hartstown Marsh ð all located in 

Crawford County as part of State Game 

Lands 213 and 214. This effort, funded by 

the Pennsylvania Game Commission 

(PNHP-PGC) and the DCNR Wild 

Resources Conservation Fund, was 

originally planned to complement the 2020 

PNHP-PGC led statewide volunteer-based 

secretive marsh bird surveys, but the 

pandemic delayed the Crawford County 

surveys until 2021.  
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Photo Banner:  

Conneaut Marsh sunrise  

   David Yeany II 
Avian Technician Eric Schill paddles through Hartstown 

Marsh while doing secretive marsh bird surveys.  
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The goal of this project was to conduct the most 

comprehensive survey of these large wetlands by 

collecting abundance and occurrence data for secretive 

marsh bird species and their associated habitats. 

Ultimately, our analysis of these data will help guide 

management at these important wetlands and inform 

marsh bird conservation across Pennsylvania. For now, 

we will save the detailed analysis for a later date and 

focus here on the raw survey results, important 

discoveries, and the highs and lows of working in a 

challenging marsh ecosystem. 

 

From May through July, we amassed a huge dataset of 

marsh bird and vegetation data from these wetlands. 

Altogether, we conducted 615 surveys at 123 point 

locations ð including 492 secretive marsh bird surveys 

and vegetation assessments at every point. Our data 

included 27,438 bird detections of 148 species, including 

27 PNHP Species of Conservation Concern. While we 

recorded all birds detected, our focus was on 16 target 

species, including 9 secretive marsh birds (Table 1) for 

which we used audio playback of vocalizations following 

the National Marsh Bird Monitoring Protocol.  

 

The State Game Lands which hold Conneaut Marsh, 

Pymatuning, and Hartstown Marsh total over 15,000 

acres, including more than 5,500 acres of wetlands that 

we surveyed. These marshes are well-known to both 

birders and waterfowl hunters alike as some of the best 

habitats for wetland birds in all of Pennsylvania. But 

these marshes also have a reputation for being 

notoriously difficult to navigate. One news article from 

1931 in The Press World of Today (more recently The 

Pittsburgh Press) is titled òA Battle to Conquer a 

Bottomless Marsh.ó It gives a meandering, and 

somewhat sensational, account of the history of the 

perils of Conneaut Marsh leading to the vanishing of 

many a pioneer, native American, or wayward traveler, 

and how the marsh seemingly swallowed hundreds of 

thousands of òcubic yardsó of fill for the construction of 

Route 19, the Perry Highway, from Erie to Pittsburgh. 

Often the waterways in these Crawford County 

wetlands are described as being òchokedó by the 

vegetation, consisting of dense stands of spatterdock 

(Nuphar lutea), pickerelweed (Pontederia cordata), 

smartweed (Persicaria spp.), cattail (Typha spp.) and 

other robust emergent vegetation, along with 

substantial areas of shrub wetland and forested wetland.  

 

There was plenty of evidence to suggest that we just 

might not be able to complete a comprehensive survey 

of these wetlands. But preparation, planning, and 

perseverance proved to be keys to the success of our 

efforts. We assembled a team of skilled and trained 

PNHP ecologists and field biologists, both full-time and 

seasonal, with ornithological and botanical expertise. 

We took full advantage of new spatial tools including 

ArcGIS Field Maps. This all-in-one application for 

fieldwork enabled us to combine multiple sources of 

high-resolution imagery, classified wetland vegetation, 

and survey locations to map out detailed access routes. 
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We often paddled through long stretches of dense spatterdock 

to access survey locations.  

Table 1. Sixteen target marsh bird species during 2021 surveys at 

Crawford County marshes: Conneaut Marsh, Pymatuning Marsh, 

and Hartstown Marsh.  
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In such a dynamic and changing marsh system where 

water channels could virtually vanish, having these data 

on smartphones and GPS units in the field was a huge 

part of reaching 123 survey locations five times (!) 

which were spaced at least 400 meters from each 

other. With visits to survey points at 10-14 days apart, 

conditions were never the same twice. Chest waders, 

dry bag backpacks, and solo Old Town 12-foot canoes 

were other vital pieces of equipment for this fieldwork.  

Marsh birds tend to be most available for human 

detection in the early morning hours just before and up 

to a few hours after sunrise or a few hours before and 

just after sunset. For consistency, all of our surveys 

were conducted in 

the early morning 

period, but this also 

meant some very 

early starts to 

enable us to reach 

our first survey 

points by 30 minutes 

before sunrise. 

Wading through 

knee-deep to chest-

deep water was a 

daily part of our 

surveys, as was 

push/pulling our 

boats through 

narrow channels and 

dense spatterdock 

and pickerelweed, or portaging across stands of cattail 

or floating mats of smartweed. Even so, all of this hard 

work paid off with some exciting survey results. 

We detected 11 of our 16 target marsh bird species 

(Table 1). We were still adding new target species 

observations on the fourth marsh bird survey visit, as 

well as during vegetation surveys when we found our 

only least bittern (Ixobrychus exilis) nest and three 

separate families of common gallinule (Gallinula galeata) 

ð one with two adults and seven juveniles! This 

highlights the value of additional, repeat visits for 

detecting secretive marsh birds. Perhaps our most 

surprising and significant survey result was the number 

of PA-Endangered least bitterns that we found across 

the Crawford County marshes. We detected least 

bittern at 33 survey locations, or about 27% of all 

points, with 59 total detections (Table 1). These 

numbers represent the highest ever recorded for least 

bittern in these marshes. Additionally, these detections 

could indicate a population of least bitterns as large as 

the population at Presque Isle State Park in Erie 

County. This further elevates the importance of the 

management of wetlands on these State Game Lands 

for conserving least bittern in the state.  

ArcGIS Field Maps allowed us to meticulously plan survey sites and 

access routes and was a key to our survey success.  
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We often had to drag or push canoes 

through dense vegetation to access 

survey locations. 
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In late June, we spotted this common gallinule family feeding on a 

dense matt of duckweed (Lemna spp.). 
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The author and Conservation Planner Anna Johnson wade into a 

hard-to-access survey location in a mixed shrub wetland.  



Virginia rail shows a 28% increase in Pennsylvania and was our 

most frequently detected marsh bird. Sometimes bold in response 

to our call-broadcast, they would come òchargingó into the 

speaker within 1-3 meters and circle it looking for the intruder. 
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Common gallinule shows a 37% decline in Pennsylvania. 

Gallinules can be loud and vocal during the breeding season 

giving a variety of trumpet-like calls. This species needs wetlands 

with half open water cover and half emergent vegetation, like 

spatterdock. 

Marsh wren shows a 32% decline in Pennsylvania. Marsh wrens 

prefer nesting in larger wetlands with tall erect emergent 

vegetation such as cattails where polygynous males build 5 nests 

per territory on-average, but in some cases more than 20! 

American coot shows a 28% decline in Pennsylvania. Despite 

being a very common migrant, American coot was never a 

common breeder in the state, requiring large wetlands with 

open water bordered by dense emergent plants and open water 

areas interspersed within dense vegetation. 

Least bittern shows a 10% decline in Pennsylvania. Our surveys 

revealed a surprisingly high number of least bitterns with 

encounters like the one in this photo. As a thunderstorm 

approached, this male flushed from a cattail edge, and was followed 

to a dense cattail patch with a narrow water channel where it gave 

its soft òcoo-coo-cooó call with the cadence of a bouncing ball.  

Prothonotary warbler, while not a marsh bird, is a Species of 

Conservation Concern found in abundance in the forested 

wetland periphery of the Crawford County marshes. We had 91 

detections of this species across 30 point locations or about 

24% of the survey area.  

Virginia rail shows a 28% increase in Pennsylvania. Virginia rail 

was our most frequently detected marsh bird. Sometimes bold in 

response to our call-broadcast, they would come òchargingó into 

the speaker within 1-3 meters and circle it looking for the 

intruder.  
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American bittern 

(Botaurus lentiginosus) 

proved much more 

difficult to find with 

just 11 detections 

across eight survey 

locations. This 

species was more 

consistently located 

in the Hartstown 

Marsh complex 

giving itõs 

characteristic 

òpumper-lunkó call, 

but perhaps the 

most noteworthy 

observation came 

at Conneaut Marsh 

during the fourth 

survey visit in late 

June. It was a very 

foggy morning 

when we were 

conducting a survey in an area with dense cattail and 

spatterdock. Standing and balancing in our canoe, we 

spun around to see an American bittern emerge from 

the fog flying by at close range ð it was in and out of the 

fog in matter of seconds, living up to its secretive 

reputation.  

 

We recorded three target species across more than 

half of all survey locations: Virginia rail (Rallus limicola, 

66%), marsh wren (Cistothorus palustris, 57%), and 

common gallinule (56%). Marsh wren was by far the 

most ubiquitous species with 572 detections, and likely 

occupying every patch of cattail. However, Virginia rail 

was the most widespread with detections across 81 

survey locations, showing its more generalized marsh 

habitat preferences. 

 

Although five target species were not detected, king rail 

(Rallus elegans) was likely the most significant missing 

species from our surveys. Crawford County has long 

been one of the more consistent locations in the state, 

outside of Mercer and Philadelphia counties, for this PA

-Endangered species during spring and summer, even if 

not necessarily breeding. King rail was last confirmed 

here in 2017 with one well-documented individual. 

With such very low numbers statewide, it will be very 

difficult to pin-down exact causes of decline, aside from 

total wetland loss over time or maintenance of large  

wetlands with stable summer water levels.  

We also had some unexpected and significant 

discoveries on the botanical side during our marsh 

vegetation assessments. During surveys at Pymatuning 

Marsh, we found a population of wild rice (Zizania 

aquatica), a PA-Vulnerable (S3) plant Species of 

Conservation Concern. Currently found in just three 

southeastern counties, this was the first record of wild 

rice in Crawford County. Historically, this species of 

native wild rice was a cultivated primary grain source 

for northern Native American tribes. In the same area 

of Pymatuning Marsh where we found wild rice, we also 

located broad-winged sedge (Carex alata), a PA-

Threatened (S2) plant Species of Conservation 

Concern. Historically, this species has primarily been 

recorded in northwestern counties. It grows in 

wetlands with limestone or non-acidic substrates.  

 

Conservation Program Manager Chris Tracey collects a specimen of 

wild rice (Zizania aquatica). 

Avian Ecologist David Yeany stands in his canoe to see over tall 

marsh vegetation ð good balance was a must for collecting 

observations of both marsh birds and marsh plants.  

American bittern shows a 42% decline in 

Pennsylvania. Solitary and extremely 

secretive, little is known about their 

basic ecology. They are area-sensitive ð 

requiring large shallow water wetlands 

with dense cattails, bulrushes, and 

sedges. 
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Back to the remaining marsh birds, we found higher 

numbers of American coot (Fulica americana), pied-

billed grebe (Podilymbus podiceps), and Wilsonõs snipe 

(Gallinago delicata) during the first survey visit with many 

migrants using the marshes as stopover habitat. 

However, few individuals persisted into the late spring 

and summer with a handful of locations where each of 

these species likely had breeding territories. This was 

also true of blue-winged teal (Anas discors), a steeply 

declining waterfowl Species of Conservation Concern 

(Table 1), which was found in low numbers at a few 

locations at Pymatuning Marsh. Sora (Porzana carolina) 

was found across one third of our survey locations, but 

showed some variation in detection across the survey 

period that will be an interesting aspect to explore in 

our quantitative analysis.  

Finally, PA-Endangered black tern (Chlidonias niger) was 

detected but was likely only a passage migrant using the 

marshes along the Upper Reservoir at Pymatuning Lake 

as stopover habitat in mid-May. Pennsylvaniaõs black 

tern breeding population has all but disappeared, with 

the last known nesting in 2004 at Presque Isle in Erie 

County. These Crawford County marshes had 

historically been a breeding stronghold for the stateõs 

black terns, but changes in wetland water level, 

increased woody plant growth such as waterwillow 

(Decodon verticillatus) and buttonbush (Cephalanthus 

occidentalis), and human disturbance could all be factors 

in its looming extirpation.  

 

We aim to combine these marsh bird data with detailed 

wetland maps and vegetation measurements to identify 

key habitat attributes influencing occupancy or 

abundance of high priority species like least bittern. Our 

forthcoming analysis 

should inform current 

management of these 

Crawford County 

marshes and marsh 

bird conservation 

across the state. Our 

hope is that by 

learning some of 

these secrets of the 

marsh we can act 

now to better 

position our marsh 

birds to maintain 

their breeding 

populations into the 

future and avoid 

further declines.  
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Pied-billed grebe populations have declined by 26% in Pennsylvania. 

This species dives for aquatic invertebrates, fish, and amphibians, 

and builds a floating platform nest from marsh vegetation. These 

factors contribute to its sensitivity to fluctuating water levels.  
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This female least bittern was building a 

stick-nest in Conneaut Marsh in mid-July. 

Our project aims to provide important 

habitat relationship information to help 

maintain breeding populations in these 

Crawford County marshes.  
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Populations of freshwater mussels in Pennsylvania are 

winking out. Many stressors on water quality and 

habitat, such as runoff from natural resource extraction 

and farming, point source pollution, and damning of 

waterways are attributed to extirpations. Since the 

rivers in Pennsylvania began to flow rusty red from coal 

mine drainage and inky black during the height of the 

industrial revolution, freshwater mussel populations 

have been disappearing. Threats from modern day 

pollution are also evident in waterways. In Dunkard 

Creek, for example, a catastrophic bloom of toxic algae 

surged at the same time illegal waste dumping was 

polluting the stream, killing the remaining mussel 

populations which were already diminished from coal 

mine discharges.  

 

Although waterways in Pennsylvania have experienced 

improvements in water quality since the peak of 

industrial pollution due to more stringent water 

pollution regulations (e.g., the Federal Water Pollution 

Control Act of 1948 and the 1972 Water Quality 

Amendments), freshwater mussels have not recovered 

in many streams. Populations may have been entirely 

eliminated in some locations or there may only be a 

paltry few species where there were formerly rich 

mussel communities.  

 

The upper Clarion River flows through a watershed 

that is more than 90% forested and is protected in state 

and federal lands. The riverõs clear, warm waters are 

popular for boating.  Historically, the aquatic life in the 

river was impacted from the acidified effluents flowing 

from coal mines. Since remediation of the mining 

discharges, the water quality has rebounded and it now 

is home to a robust largemouth bass fishery. However, 

the river holds surprisingly few numbers of freshwater 

mussels. Could formerly polluted streams, like the 

Clarion River, be teaming with freshwater mussels 

again? 

Mussels donõt readily recolonize locations for several 

reasons. A source population must be nearby in a 

connected waterway and host fish must be present. 

Most freshwater mussel species have a larval stage 

(glochidia) during which they must attach to fish gills or 

fins to transform to a juvenile. Without the appropriate 

fish host, the life cycle cannot be completed. 

Impoundments complicate restoration since dams can 

interrupt the connectivity to host fish habitat and can 

fundamentally alter aquatic habitat.  

 

Given the hurdles for mussels to return to habitats 

recovering from past pollution, biologists are looking to 

jumpstart populations. Reintroductions are one tool for 

helping mussel populations in impacted waterways. 

PNHP began an experiment to test the reintroduction 

potential of streams to gauge how future 

reintroductions may fare in places where mussels have 

declined for unknown reasons, in streams which may 

have persistent pollutants from remediated sources, or 

in waterways where water quality conditions are 

unknown. 

 

Assessing Freshwater Mussel Reintroduction Potential  
by 

Mary Walsh  
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Project scientists wanted to study how well the formerly polluted 

Clarion River could support juvenile freshwater mussels.  
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Pollution from coal mines has degraded formerly rich streams. The 

red iron precipitate in many western Pennsylvania streams results 

from mine discharges.  
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The project was designed to 

learn how well freshwater 

mussels would grow in 

experimental containers, 

called silos, placed in 

waterways across a range of 

conditions in western 

Pennsylvania. The first step 

was to make concrete silos, 

using a design from other 

similar studies, to hold cages 

for mussels during the study.  

Juvenile plain pocketbook 

(Lampsilis cardium) were loaded into cylinders made 

from PVC pipe and screen mesh which was secured to 

the concrete housing. A central open chamber allowed 

water to pass over the mussels.  

In June, project staff deployed the silos in 13 waterways 

ð some were locations where mussels are known to 

thrive, like French Creek (Mercer County), and others 

were locations where mussels have been extirpated, 

like the Mahoning River (Lawrence County), where 

former industrial pollution decimated populations. 

Twenty tiny mussels, slightly larger than a sesame seed, 

were placed into each silo and four silos were put in 

each of the waterways. The juvenile mussels lived in 

their temporary homes for two months, while filter 

feeding on particles suspended in the flowing waters 

passing through their silos. Water temperature 

monitors were deployed and water quality data were 

collected at each silo location. How well the mussels 

survived and grew during the study is an indicator of 

the water quality and food sources in the waterway. If 

conditions were adequate for the sensitive juveniles to 

grow, the waterway may be a good candidate for 

reintroduction.   

The project dovetails with an initiative at the 

Pennsylvania Fish and Boat Commission (PFBC) to rear 

freshwater mussels at a specially designed hatchery; 

eventually the hatchery-raised mussels will be used in 

Pennsylvania mussel conservation and reintroduction 

projects. While the PFBC hatchery is building capacity 

for raising mussels, project partners at the Kentucky 

Department of Fish and Wildlife Resources assisted by 

rearing the juvenile mussels used in this project. Gravid 

female plain pocketbook mussels from Pennsylvania 

were shipped to a Kentucky hatchery, where glochidial 

mussels were extracted and raised to the juvenile stage.  

 

PNHP and WPC staff collaborated with a broad-scale 

project run by U.S. Forest Service researcher, Wendell 

Haag, to assess mussel juvenile growth across streams 

in several states, including Indiana, Virginia, North 

Carolina, and Pennsylvania. We assisted in measuring 

other site-specific parameters for the USFS study, like 
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The juvenile mussels were reared offspring from gravid plain 

pocketbook mussels collected from a Pennsylvania stream. 
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Small juvenile mussels were placed in silos in June. 
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Silos collected algae and sediment over the course of the study 

disguising them on the stream bottom. 

Silos were made from concrete 

and PVC pipe components.  
























