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Abstract
The upper main stem of the Susquehanna River is formed by the confluence of
the West and North Branches, each of which is chemically and physically distinctive.
The upper main stem retains the signatures of the two branches due to weak lateral
mixing, and we refer to them as the North Branch plume (NBP) and West Branch
plume (WBP). Thus, characterization of the diatom communities required samples
taken from sites that occur in the plumes of both branches. We sampled sites at a
transect that straddles Byers Island near Shamokin Dam, PA and below the Adam T.
Bower inflatable dam at Sunbury, PA. Samples were taken in the summer of 2014
and prepared for examination by light and electron microscopy. Within the plumes
of the two branches, we focused on two particular habitats inhabited by diatom
communities: sediment and stone. We eliminated epiphytes from this analysis
because beds of submerged and emergent plants occurred only in WBP. Overall, we
identified 101 different species in this study. Samples from WBP showed 50 and 62
species in the stone and sediment communities, respectively. Similar samples from
NBP had 49 (stone), 36 (sediment). Of the diatom communities on stone surfaces,
there were only 9 species of common (1-10% occurrence) and/or dominant (>10%
occurrence) in common to both NBP and WBP. Similarly, sediment samples from
both plumes had only 11 species in common. Habitats of the NBP were dominated by
small centric species (e.g. Stephanodiscus parvus, Cyclotella atomus, Stephanocyclus
meneghiniana, and Discostella pseudostelligera), all taxa that were absent from or
rare in samples taken from the WBP.

Introduction
• Diatoms, a dominant group of algae and major component of the river biofilm
communities, are used to evaluate water quality (Werner 1977).
• Diatoms are hypersensitive towards their environments (Pan et al. 1996), and,
therefore are good biological indicators (Stevenson et al. 2008).
• The purpose of this study is to use diatom periphyton and phytoplankton
(metaphyton) in the continuing assessment of water quality at the Byers Island
Transect on the upper main stem of the Susquehanna River as well as to compare
periphyton communities found in the environment as opposed to those found in
periphytometers.

Site Description
The Byers Island Transect (Figure 1) straddles Byers Island 7km south of the
confluence of the West and North branches of the Susquehanna River. Sites 1-4 are
below the low head dams at the Sunbury Generation plant. Periphyton was sampled
at sites 1-5 (each labeled with a star). Additionally, A 500m reach was established
along the banks of site 1 and 2, which is denoted by green dots. We focused on Sites 1
and 2 in order to observe differences between the West Branch Plume (WBP, Site 1)
and the North Branch Plume (NBP, Site 2).

Methods
• Active field collections were made at the marked locations at 100M intervals
above sites 1 and 2 (see Figure 1).
• Stones were collected and placed in containers.
• Sediment was collected using a turkey baster and placed in a 50ml Falcon tube.
• Samples were returned to the lab and cleaned using the following procedure:
• Hypochlorite plus heating
• Concentrated Potassium Permanganate
• Concentrated Hydrochloric Acid
• Concentrated (30%) Hydrogen Peroxide
• Diatom ID confirmed by JEOL JSM 6010LV SEM.
• Counts performed using the JEOL JSM 6010LV and NIKON Eclipse DIC light
microscope (300 cell minimum) or until 25 fields had been reached at each site
• Pollution Tolerance Index (PTI) calculated according to Stephenson et al. (2008).
• Bray-Curtis Proportional Similarity was taken according to Bloom (1981).
• Water on the transect was monitored on a weekly basis for 8 weeks (June 5 - July
24) using a YSI 556 Multimeter (recorded temperature, conductivity, oxygen
concentration and pH) and a Secchi Tube to measure turbidity.
• Water was collected for alkalinity and some was filtered in the laboratory and
frozen in whirl-pacs for future water chemistry analysis.

Results
Table 1. All of the diatom species observed in samples taken from
stones and sediment from specified locations in the WBP and NBP
at the Byers Island Transect (see Figure 1). All centric diatoms in
the taxa list are underlined. The cells are color-coded according
to percent occurrence. The results are percentages compiled from
pooled counts from all six locations at each site.
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Figure 2. Scanning electron photomicrographs of the most dominant species in the
study. A) Achnanthidium minutissimum, B) Achnanthidium deflexum, C) Cocconeis
placentula, D) Gomphoneis clevei, E) Cyclotella atomus, and F) Discostella
pseudostelligera.
PARAMETER
Conductivity (μs/cm)
Secchi Depth (M)
Alkalinity (μeq/L)

SITE 1
274
0.83
1104

SITE 2
324
0.37
2031

Table 2. Mean values of physical
parameters collected from sites 1 and
2. All parameters were significantly
different at p < 0.01

PTI
Sediment
Stone

SITE 1
2.52
2.71

SITE 2
2.36
2.75

Table 3. Pollution tolerance index
values as determined from sediment
and stone samples at Sites 1 & 2.

SDI
Sediment
Stone

SITE 1
3.17
2.40

SITE 2
2.90
2.20

Table 4. Shannon Diversity Index
values as determined from sediment
and stone samples at Sites 1 & 2.

Conclusions
• Collected and identified 101 different diatom species from all collection sites.
• 24 species were exclusive to the WBP, while 21 species were exclusive to NBP
including small centrics such as Discostella pseudostelligera, Discostella woltereckii,
and Puncticulata praetermissa
• Proportional Bray-Curtis index showed that diatom communities from both sites
and habitats were only moderately similar to one another (40-60%).
• Dominant taxa (>10%) were determined to be Acnanthidium minutissimum (all
sites), Acnanthidium deflexum (site 1 only), Cocconeis placentula (Stone at both
sites), Gomphoneis clevei (Stone at both sites), Cyclotella atomus (Stone and
Sediment at Site 2), and Discostella pseudostelligera (Site 2 sediment) (Figure 2.)
• Physical parameters confirmed the separation between NBP and WBP (Table 2).
• PTI values for sites 1 and 2 stone were similar, while PTI values for site 2 sediment
showed an overall greater pollution tolerance, augmented by the more pollution
tolerant centric diatoms (Table 3).
• Shannon Diversity index values for sites 1 and 2 are related, with stone samples
have a higher SDI than sediment samples. Presence of Achnanthidium
minutissimum, Cocconeis placentula, and Gomphoneis clevei because these taxa are
dominant in stone communities (Table 4).
• Using an SEM for identification and enumeration allowed us to view much smaller
taxa which likely had been missed or misidentified in previous assessments.
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