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The Upper Middle Allegheny River

Monitoring the Upper Middle Allegheny

by
Ephraim Zimmerman, Science Director
k y Mary Walsh, Invertebrate Zoology Manager

ern Molly Reif, Geospatial Data Analysis Team Lead, USACE

power, and support transportation
through the system of locks and dams on
the Lower Allegheny and Ohio River

between Warren and Tionesta,
Pennsylvania has been the focus of

scientific research and managementby Val | ey. The Kinzua
PNHP and partners for decades because @fquatic and riparian ecosystem is evident
its longrecognized importance to rare for many miles downstream.

freshwater mussels and other aquatic

community conservation targets. This In the Allegheny River there are

stretch of river is within a portion of the ~ competing needs for natural habitats,
waterway that was designated as a Wild water quality, and water infrastructure.
and Scenic River by the U.S. Congress in Dams and flood control structures slow or
1992. The U.S. Forest Service manages thestrict the flow of water, altering the

over 500,000 acre Allegheny National frequency and duration of flood events,
Forest on either side of the Upper Middle and reducing their intensity. Dams have a
Allegheny Rivealong with seveAllegheny ~ moderating effect on river ecosystems as
Wilderness Islandsithin the riverchannel.  extreme low flows and extreme high flows
Flowing water is the major ecological o
driver in large river ecosystems. Large o
dams, such as the Kinzua Dam, upriver o =
Warren, Pennsylvania, greatly alter the %’
natural flow regime and thus are significarg 8
features affecting Si
riparian habitats. Kinzua, completed in g
1965, was built to control flooding and <
protect Pittsburgh and other communities 2

downstream, to provide hydroelectric

Kinzua Dam water release

Da
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are reduced or eliminated. The higher than natural
baseflows due to the Kinzua Dam releases also maintg
water quality in the Allegheny River; pollutants from
point sources on the river and from tributaries with
mine drainage would otherwise be concentrated at low
flows. The dam outflows maintain a minimum river flow
and prevent very low flow events, typical natural events
in which aquatic organisms may be stranded or perish
from high summer temperatures at low water levels.
While reducing very high and very low flows has certai
benefits, the natural flow fluctuations that occur in
unmanaged systems help to maintain the channel and
floodplain habitats to which native species are adapted

Mary Walsh

s

The ecological impacts of flow modifications are most specimens of eight freshwater mussel species collected from a

evident on the river floodplain, where reduced transect in the Allegheny River.

frequency and intensity of flood events result in shifts

from floodplain wetlands to upland plant communities. (SAV), which is an indicator of ecosystem health and

In the absence of regular flooding, there have been  supports unique ecological functions. In light of

documented shifts from open riparian habitats continued development pressure in the watershed and

dominated by shrubs and grasses, to riparian forests climate change, managers are exploring future

and woodlands. Invasive noative plant species are  management that might be needed to maintain the

also able to outcompete native plants duetothechangei ver ds cr i ti cal -chusddclimaa r e

in the natural disturbance regime. change, which is expected to bring more water to the
Upper Allegheny Regian the form of largeorecipitation

events, will increase the chance of catastrophic flooding,

further necessitating the need for additional flow

management and flood contrélwhich will in turn

impact the aquatic and riparian habitats and species.

The Sustainable Rivers Program

Recognizing the complexities of flow management in

this system, the U.S. Army Corps of Engineers

(USACE), which manages the Kinzua Dam, partnered

with The Nature Conservancy (TNC) in 2013 to

develop and implement a Sustainable Rivers Program

(SRP) for the All egheny Ri\

; 0 SRR % driven models to achieve environmgntal flow goals in

Upland meadow and forest species colonize riparian habitat with regl'”a'_:ed syste_ms .tO enfsure wa_ter infrastructure

changes in the natural flood regime. operations, maintain critical habitat resources for rare
species, and restore areas degraded by human

The impacts of flow alteration on aquatic communities development activities.

within riverine ecosystems are a little less noticeable

and less understood. Native wildlife species have PNHP has been an active partner in the SRP effort in

thrived downstream of the Kinzua Dam. The Upper  the Upper Middle Allegheny, assisting with the

Middle Allegheny River supports high densities of a  development of the ecosystem flow recommendations

diverse freshwater mussel community (23 species at the Kinzua Dam and chairing the Mussel Workgroup

reported in recent surveys), including some of the mosfor the SRP. Flow recommendations are intended to

Noah Yawn

abundant populations of federally threatened and restore a natural flow regime that supports habitat and
endangered species which are declining in other parts cbnnectivity, flushes sediments, and maintains the river
the eastern and midwestern United StatéiSs also channel and islands.

known for dense beds of submerged aquatic vegetation
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An Integrated Approach
Monitoring continued this year as PNHP ecologists
joined a team of over 30 scientists and technicians frorng %
the U.S. Army Engineer Research and Development |
Center (ERDC), Joint Airborne Lidar Bathymetry
Technical Center of Expertise (JALBTCX), Allegheny
National Forest (ANF), and U.S. Geological Survey |
(USGS) to conduct field and airborne surveys that will |
be used to document and map floodplain vegetation
communities, SAV, and mussel habitat, as well as
validate airborne lidar bathymetry in this stretch of the
Upper Middle Allegheny River. This information will
guide development of an approach to evaluate
floodplain and SAV plant communities using remote . i i
sensin 9 technolo 9 | es and ENN;lt'ﬁaig é%a%ﬁaﬁdql\/ltollt FLQJe?fB:a'sAsegsEi f?)rgsst ha':\b%actbstr%cflsureeyonSJ$A@Enc~>
flow recommendations to inform restoration and tr?e islands and forested byanks ’of the Allegheny using various
reduce flood risk in managed rivers across the region. measurement tools to groundruth maps using highresolution aerial

images.
Traditional fieldbased methods for monitoring riverine survey campaign was coordinated with the JALBTCX
ecosystems are tim@tensive and may not accurately t eamdés remote i maging (airt
capture conditions over expansive areas. The ERDC and topobathymetric lidarpver the samearea.Biologists
research team hypothesized that a more strategic from the USACE®Os Pittsburgt
coupling of fielebased techniques and remote sensing the jet boat and logistical support for the team.
technology would provide an opportunity to document,
quantify, and map larger areas on a more After a day spent working together to get our bearings
comprehensive level and better prepare for and adapt and introduce the oubf-staters to the Allegheny River
to future management needs downstream of the Kinzuacosystem, the group split into two teandsone team
Dam and other managed river systems. collecting SAV and the other focusing on forested and
3 T non-forested floodplain communitieklsing the
USACEds jetboat, t he SAV t ¢
points within the study area, mapping dense beds of
water celery Vallisneria americamathe deeper
channels, scrubrushlike riverweed Podostemum
ceratophyllumwhich was tightly attached to river
cobble in the shallow, swifhoving current, and the
curtaintlike stands of pondweed®¢tamogeton nodosus,
P. illinoiensis, P. zosterifpeands waterweed Elodea

canadengisit the heads of islands in the channel.

Ephraim Zimmerman

N

i o

Ephraim Zimmerman

- . ; - e
Brian Daggs (PNHP) accompanied Matt Balazik and Molly Reif
from the USACE ERDC to collect information to grodngh SAV
beds in the Allegheny River.

A Collaborative Field Effort

Il n July, the group, | ed Dat a
Analysis, Coastal Ecology, and Forest Ecosystem 9
Dynamics Teams, was on the river for eight days 7 ' il | » {8
straight, visiting specific sites within arbiie stretch of ey ' g ! %
the Allegheny to measure and collect SAV and TR 15 ik | =

characteristics of riparian plant communities. The field ", .. celery Vallisneria americana
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velocities and volume of the river are high enough to
deposit substrate and create shoals and broader
floodplain habitats. Graminoid (grdgéiee plants)

dominated communities were present, however,
composed of | arge t(GCaexocks
emornyiand prairie cord grassSpartina pectingta

However, the invasive species reed cargrgss
(Phalariarundinacgavas also present, invading this and
other floodplain types, forming dense monocultures.

Noah Yawn

PNHPO®s riparian vegetation team N
and Scott Schuette accessed sites by canoe to collect plant species ‘
composition data from open riparian wetlands along the Allegheny.

The riparian team took to canoes supplied by Alleghen|

Wilderness Ouitfitters and paddled downstream in the

study area each day. In all, the group recorded over 4

points representing specific plant communities and

stands of emergent and floodplain species. Riparian
points included simple observation of large patches of

Smgle SPECIES and detailed p|OtS representing the One of the more interesting natural plant communities documented

herbaceous, shrub, and forest plots seen along the in the survey area along the Allegheny River was a large graminoid

river. We identified a number of highejuality dominated scour grassland, where floodwaters and ice scour limit
. : . the growth of trees and woody plants.

examples of Silver MapieFloodplain Forest supporting

g%, 2% rare and As a followup to previous studies in the Allegheny

Ephraim Zimmerman

uncommon plant  River by PNHP which characterized rare species
species such as  habitats, a 2024 study is quantifying the freshwater
tufted hair grass ~ mussel populations in the study reaches downstream of
(Deschampsia Kinzua Dam. ThdALBTCX airborne data will be
caespitodagreen  applied to models of mussel habitat, used to map
dragon Arisaema floodplain vegetation and SAV communities, and
dracontiumand improve inland bathymetric lidar data collection and
sweet Indian processing in riverine environments.
plantain Hasteola
suaveolehsas well Conclusions
as sites invaded by This section of the Upper Middle Allegheny River
Japanese and remains a focus of our worklVe will analyze the data
Bohemian knotweed over the next few months and provide the results to
= g (Reynoutria japonica, the USACE. ERDC will develop detailed maps using
Sweet Indian plantain Hasteola suaveoleny - X bohemica both the field collected and remote sensing dathe
groundtruthed occurrence data will enable ERDC to
There was a notable absence of the Big Bluestem develop detailed maps using simultaneously collected
Indiangrass River Grassland, a riverscour prdikie airborne hyperspectral imagery and topathymetric
community endemic to the Middle Allegheny. It is not lidar data by the JALBTCX. This willovide an
clear why this type is not present in this stretch of the improved method to consistently monitor terrestrial
river. However, this type appears to be limited to the and aquatic riparian environments and restoration and
river floodplain downstream of the confluence of maintenance activities below large USAgGjerated
several other large creeks and rivers, such as French dams in the region. The SAV and riparian plant
Creek, Qil Creek, and the Clarion River where the community data will be used to inform the Pennsylvania

Ephraim Zimmerman
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from Colorado State and §
an M.S. in Forest Ecology
from the University of
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: — on plantcommunity 3 @
The team collects the location mvéntdr)?l'n&ﬁplrfgaérfdhcla%élfldatldrf"r ddéds tail to i
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Community Classification, in which we are proposing tg/lary Walsh has been

add three SAV community types and one additional with the Pennsylvania

riparian grassland type. Estimates of freshwater muss%}latural Heritage Program .
population sizes and ecosystem services atsobe or 22 years as an aquatic
measured against changes that may occur with the zoologist and currently

implementation of ecosystem maintenance flows. serves as the Programs
Invertebrate Zoology
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Evolution from the
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coordinates the iMaplnvasives program for PNHP,
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Conservation and Natural Resources, and NatureServe.

Additionally, the products and methods from this
research further support the SRP and other planning
effortsto improve riparian/SAV habitat evaluation and
monitoring of impacts associated with all USACE
restoration efforts.Specifically, the data will be useful
for USACE District planners and local partners looking
to inform and better link restoration or operational
impacts, such as those connected with riverine
restoration projects or environmental flow (#ow).

Molly Reif is the
Geospatial Data Analysis
Team Lead i
Environmental

at the JALBTCX in
Mississippi. She has a B.A
and M.A. in Geography
from the University of
Arkansas. Her research
: : A focuses on evaluating
Morning mist on the Allegheny River airborne and Spacebome
imagery and lidar for
terrestrial and aquatic vegetation characterlzatlon to
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Noah Yawn
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Surveys for o0Stinky Fightersd i n We

by
Charlie Eichelberger, Vertebrate Zoology Manager
Ryan Miller, Zoologist
Lauren Sherman, Zoologist

In western The least weasel was first described by Carl Linnaeus
culture, few (1766) from Sweden and was found to have a Holarctic
animals have distribution with specimens described from North

been as vilified America (Saskatchewan) by Outram Bangs (1896).

as weasels. Bangs dubbed the least weasePagorius rixosos
Exaggerated ostinky fightero6 due to t he
descriptions predatory behavior. Five years later, Samuel Nicholson

such as BRHoddsad tthe Academy of Natural Science, found the

t hir sty 6 leastrweasel in Pennsylvania and describedRugarius
havi ng 0 alleghaniense separate species frorxosudased on

for killthgdédvastd di stance from Banc
0t h-bke n differences in body measurements. For now, all least

t eet hd h weasels from across the northern hemisphere are

helped form an  currently recognized ablustela nivalis

unfair character - ' %
assassination of
the group, and

Some Native American cultures have viewed ~ today many still
weasels as omens bringing wealth and power consider the
and have prominently incorporated weasel

Charlie Eichelberger

skins into clothing and adornments. weasels vermin.
The word
oweasel 6 itself is wused a de
or treacherous person, and such slanderous .
descriptions have unfortunately tainted what we truly |8 GBS 5
know about weasels and the roles they play in = = 2
ecosystem function. In contrast to how western !
cultures have viewed weasels, certain Native AmericarfS s _ =
peoples revered them as omens bringing wealth and b S S

power, and frequently used weasel skins prommently InThe least weasel is the smallest carnivore in the World and is
clothing and adornments. Perceptions are changing, ancharacterized by a short tail without a black tip. Their diet consists

just as the publicds vi e mybolsng magmpieptd geymey kg vjegupioing st he
canids, felids, and ursids has shifted away from universal

vilification, the mustelids have slowly been regaining The first focused study of the least weasel in

their respect as our fellow mammalian neighbors. Pennsyl vania since Rhoads?®s
by famed ornithologist George Miksch Sutton of the
Pennsylvania Game Commission (PGC) in which he
coarsely mapped the location of least weasels reported
through the bounty system from 1928929. This effort

was later repeated by Neil Richmond and Robert
McDowell as part of the PA Mammal Survey, examining
TN : S bounty submission data from 194851. The combined

e 2o L e e map from these two studies

The flf?}t dZSC”Pt'O"‘ OI least Weﬁ59| n Pennsylvar;]la was macri]e b)k/) stronghold as the western third of the state with a few
S.N. Rhoads in 1901 from Washington County. The species has been ;
described as opencil l ongd6 with ob§(§ryq]t|ops f{qm Ceéquleang porg’]efn enpsyl)vgglﬂ

along the New York border as far east as Bradford

Rhoads 1901
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County. Richmond and McDowell were also able to us{

their data to calculate the relative abundance of the
least weasel to the other two species of weasels, the
longtailed weaselNeogale frenatand American
ermine Mustela richardsgnithey found the relative
abundance of the least weasel to other weasels was

only1.6%. Until our recent efforts, this 1952 survey wag

the last dedicated study of least weasels in the state,
making it one of Pennsyl
mammals.

TN

s

©

o CRIVATE

Ireusraning Pronisicey |
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Image from Kosack 2023

B
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From 1915-1935, weasels made up 83% of all the skins submitted
for bounty in Pennsylvania, and this 1923 photograph displays a
catch of eight specimens which would be worth approximately $220
in todays dollars. Despite an annual average of over 52,000 weasels
submitted during the bounty program, weasel populations were so
high that the system proved ineffective at controlling their
populations. Today, sightings, let alone harvest of a single weasel,
are fairly uncommon occurrences. Note that none of the weasels
pictured here are least weasels.

Today, the PGC summarizes weasel harvest through
their Furbearer Population and Harvest Monitoring
reports. Data from the historic bounty system can be
broadly compared to these modern harvest reports as
long as we acknowledge the substantial differences
motivating how the data were collected, including
influencing factors such as the Great Depression, fuel
prices, and pelt values. Although these are two very
different datasets, from a very higgwel, the data
suggest a rather dramatic decline in the relative
abundance of weasels when comparing early 20th
century (191535) to contemporary (1982022)

harvest data. The change in relative abundance
compared to other mammals show-89.2% change for
the weasels. Other analyses of weasel specimen and

record submissions from Pennsylvania further support

the downward trend, and a recent study of similar
weasel data from across all of North America echo
similar alarming declines of between 87% and 94%
(Jachowski et al., 2021).

Charles Bier

We prioritized surveys for | east
~20 years old) records and observations, such as this least weasel kit
in a nest found beneath a corrugated metal coverboard in a meadow

in Sarver, PA on May 4, 2010. Note the very right side of the frame
included a freshly dead meadow voléMicrotus pennsylvanicu$.

we a

This apparent decline in weasels has led to a renewed
interest in assessing populations in Pennsylvania;
particularly focusing on the presumed scarcest species,
the least weasel. Oveahe past two years aollaborative

effort between PNHP, PGC, and other cooperators

was conducted to test different passive detection
methods for weasels using game cameras. This project
was aimed at conducting surveys near the most recent
and historic recordsf least weasels, and to helpvelop
passive camera trapping protocols for all weasel species.

With the results of a small pilot project in hand, we
settled on testing three different game camera survey
techniques, setting clusters of different camera
arrangements to test the efficacy and efficiency of each
technique at weasel detection. Our arrays consisted of
an Ammostela can set, a bucket set, and an oblique set.

Charlie Eichelberger

L, N

Our arrays consisted of an oblique trap (left), an Ammostela (center),
and a bucket trap (right).

e g
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The Ammostela is based on a European trap design and
consists of a large ammunition can housing a game
camera focused on a douksided entry way. The
camera captures siderofile images of animals entering
the Ammostela traps. The bucket set was similar to the
Ammostela in that it contains an enclosed camera with
a doublesided entry way, except that the camera is
affixed to the bucket lid, offering a tegiown view. Both
of these sets were baited with commercial trapping lurg
and some included Kill Squeak audio lures which
periodically emit the sounds of rodent squeaks. The
oblique set consisted of a game camera facing a PVC
tube baited with commercial trapping lure and an
overhanging bait. All three camera sets contained a
scale bar to aIIO\_N us to Identlfy photographed weasels The habitat where least weasels were detected in Erie County. .
to speciesé not as easy of a task as one might thir
since there is some size overlap between species At the Erie County site, we captured a least weasel on
depending on the sex and age of individuals. We placecthmera nine times from December 2023 through March
our arrays in potential habitat for approximately 60 2024. After the initial detection, we moved four other
days and collected photo cards every 20 days when wéraps to within about 50 meters of the trap where it
refreshed the bait. was first detected to collect more information on the
movements of that weasel. Only after 81 additional
: survey days was the weasel recorded from traps in
R i s proximity to where it was originally recorded. The
; : e R habitat at this site is a goldenratbminated Solidago
W N E E N N E En - spp.) meadow with thick thatch supporting a high small
AR 'w- ... 5c.m | | e mammal prey base. Published accounts suggest that
11 | IR \ 3 S least weasels rarely need to hunt more than 50 meters
from their burrows as long as food sources are
plentiful. These results from Erie County support the
thought that in Pennsylvania, least weasels have small
hunting territories and that they require large amounts
of survey effort to detect.

Charlie Eichelberger

PNHP

P 11:12  24/03/24 -1°C31%F ® 100%
A least weasel detected in an Ammostela trap in Erie County.

PGC regional Wildlife Biologist, Justin Duncan, also
captured least weasels on camera in an Ammostela trap
at the end of December 2023 in Indiana County. Least
Twenty-one locations in 11 counties were surveyed  weasels were recorded from the same trap seven more
through this effort, with a total of 179 arrays run
totaling 23,395 trap nights. Our surveys collected
740,029 images which all needed to be reviewed.
Weasels visited the traps 229 times, resulting in1,981
total weasel images. Nineteen of those visits were of
least weasel represented by 348 least weasel images.
Four of our Ammostela traps were visited by least
weasels, including three from a site in Erie County an
one from a site in Indiana County. Although we
followed up on most of the recent least weasel records
and observations mapped in preparation for our
surveys, least weasels were only detected at one of
those sites.

[®X

Justin Duncan

A least weasel in an Ammostela trap set in Indiana County.




































