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relatively recently proposed taxonomic split in the

Actinemys marmorata (Western pond turtle) created
two named species, the A. marmorata (Northwestern
pond turtle) and A. pallida (Southwestern pond turtle)
(Spinks et al. 2010, 2014, 2016, Iverson et al. 2017). Both
species are recognized as California species of concern
and have been in steady decline in California (Bury et al.
2012, Thompson et al. 2016). Bury et al. (2012) considered
the decrease in these species strongly associated with loss
or alteration of habitat, among other causes. Both species
appear to utilize anthropogenic habitat created for cattle
stock ponds, drinking water reservoirs, sewage detention
basins, and other aquatic habitats (Germano 2010, Bury
et al. 2012, Riensche et al. 2019, pers. obs.). This level of
habitat plasticity may contribute to an overall benefit to
the species (Bury et al. 2012). However, management and
maintenance activities associated with aquatic refuge sites
can alter turtle behavior and their ability to persist (Alva-
rez 2006, Alvarez et al. 2017). Here we report on the col-
lection of two pond turtles by a mechanical algae removal
machine during habitat restoration activities.

Moorhen Marsh (hereafter, the Marsh) is part of the
Peyton Slough Marsh Complex and is a 21-acre constructed
freshwater wetland associated with and owned and oper-
ated by the Mt. View Sanitary District (MVSD) in Marti-
nez, California. The ponds are the outfall point for treated
effluent and create a natural buffer between treated water
and the San Francisco Bay Estuary, into which the Marsh
waters eventually flows. We monitored co-occurring popu-
lations of Northwestern and Southwestern pond turtles
at the Marsh from 2013 to 2019. Baseline monitoring
(i.e., nesting activity, upland habitat use, and movement
patterns) created a source of data used for avoidance and
minimization measures related to restoration activities and
designed to restore habitat for both species in the Marsh. In
2017 a large-scale restoration project, including draining
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six ponds, rebuilding levees, recontouring pond bottoms,
creating islands, and restoring native vegetation was under-
taken in the Marsh. Construction activity occurred over
a two-year period, through which turtle behavior was
closely monitored.

During the first year after restoration activities were
completed and ponds were refilled, a substantial filamen-
tous algal bloom (likely one or more of the genera Mou-
geotia, Spirogyra, or Zygnema) occurred within the ponds.
Algae covered approximately 80 to 90% of all pond surfaces
and extended from the surface down into the water column
atleast 0.5 m. Consideration of the suitability of the habitat
for pond turtles, planted native fishes (Archoplites interrup-
tus [Sacramento perch] and Orthodon micropidotus [Sac-
ramento blackfish]), and nesting water birds contributed
to the decision to remove a majority of the algae.

A contractor, using a floating mechanical vegetation
removing device (here after, algae harvester), was hired to
remove as much algae as possible. The device was oper-
ated by a single person who rode on the machine as it
moved through the water body. The unit was placed in a
pond with the use of a crane and operated under its own
power. It was directed in parallel lines throughout each
water body. The algae harvester had a conveyor on the
front of the unit, which lifted and collected algae from the
surface and approximately 0.5 meters below the surface
(Figure 1). Algae was then moved on the conveyor to the
rear of the machine, where it was deposited into a hopper
for later disposal. When the machine was at maximum
capacity, it was directed to the shoreline where the hopper
dumped the algal load into a single pile, and then returned
to removing algae.

On 9 May 2019, a juvenile (3 years old) Actinemys sp. was
found within the algae deposition pile immediately after
the spoils were dumped from the algae harvester. The pond
turtle was collected from among the algae pile, processed,
and immediately released. On 10 May 2019, a monitoring
biologist observed a pond turtle on the conveyor belt of
the algae removal machine (Figure 1). The algae harvester
was followed to the disposal location where the algae was
unloaded. Monitoring biologists searched through the
algae by hand until they encountered the live turtle. The
turtle was identified as an adult male A. pallida and was
found approximately 0.3 m deep in the pile. Monitoring
biologists checked the remainder of the disposal pile and
found no additional pond turtles.

Our observations during monitoring of algal removal
activities suggest that turtles occupying the same pond as
the algae removal machine appeared to flee (i.e., dive) at the
approach of the machine. We speculated that the turtle may
have been collected by the machine either after rising near
the machine from an earlier dive, or perhaps the turtle was
not able to dive fast enough to avoid the harvester, likely
due to a repressed swimming ability associated with the
filamentous nature of the agal bloom.
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Figure 1. Algae removal machine working in pond B in Moorhen Marsh, Martinez, California. Arrow indicates a
pond turtle collected under a layer of algae, 10 May 2019. Photo by Jeff A. Alvarez.

Because we were closely monitoring this activity, we
were able to rescue the pond turtles from the disposal pile.
We contend that without human intervention, the turtles
within the disposal pile may not have escaped under their
own power. This type of algal composition, particularly
when removed from the water, is heavy, slippery, and
entangled, and would likely have precluded any ability to
escape.

We contend that this type of algal bloom may increase
in the future (Posch et al. 2012, Griffith and Gobler 2020).
If this occurs there may be an increased need to conduct
mechanical algae removal to restore marsh or waterway
functions and habitat suitability, with a corresponding
increase in the potential to entrain turtles in similar types of
machines. We suggest that mechanical algae removal activi-
ties be accompanied by one or more monitoring biologists
who may be able to collect turtles that are entrained. This is
particularly important when algae removal occurs in areas
where declining species like A. marmorata and A. pallida
are extant.
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