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INTRODUCTION
Horseshoe crabs are an iconic and ecologically important species in the
Delaware Bayshore area. Theycome ashore in the thousands during the
spring to mate and lay eggs along sandy beaches of the New Jersey
coastline. A small portion of this area is also home to rack-and-bag
oyster farming, an activity that grows oysters in specialized cultivation
bags on top of short metal racks. The Red Knot, asmall shorebird that
was recently federally listed as “Threatened”, forages on horseshoe crab
eggs during its brief migratory stopover along the Delaware bayshore.
Concern has recentlybeen raised about the abilityofhorseshoecrabs to
safely navigate in and around the farm gear, and how farmsmaychange
bird foraging activity.

During the crab spawning season in 2016, aseries of experiments were
conducted to collect dataon the ways that these crabs move in, around
and among the oyster farms as theymake their waytomate and spawn
on the beach, and on the spatial distribution of washed up eggs upon
which Red Knots feed. These experiments included:

Testing	rack	heights	for	impingement	of	crabs

Using a range of crab sizes and rack heights, we tested whether
crabs could successfullywalk beneath racks. Rack height above the
surface of the sand was manipulated, and ranged from 7.5 cm to
30.5 cm. Data collected for each crab included the rack height,
carapace width, and whether it was able to pass beneath the rack.

Repeated	census	transects	on	farms	to	evaluate	if	crabs	avoid	farms

Two paired transects were established at each of two farm sites in
the Cape Shore. Adjacent paired transects included a farm transect
intersecting an active oyster aquaculture farm and a control (un-
farmed) transect crossing the intertidal. Each transect spanned a 1
meter wide swath perpendicular to thehigh tide line, and covered a
zone inshore of the farm area (Zone1) and through the farm area
(Zone2). Crab location and activity along each transect were
recorded. All impinged crabs were also noted.

Spatial	survey	of	egg	distribution	relative	to	farmed	areas

Two photographic censuses of thedistribution of crab eggs, washed
up near thehigh tide line, were performed overnighton May8th and
30th, 2016. The area surveyed ranged from Bay Cove to Green
Creek, and photographic samples documented a 1m wide by 5m
long transect perpendicular to thehigh tide line at100 m intervals.
Each photograph was assessed for presence of crab eggs at the
surface and coded as no eggs, someeggs or many eggs.

Testing	rack	heights	for	impingement	of	crabs

Crabs ranged in size from 7 to 31 cm carapace width. All crabs, regardless of size,
were able to pass beneath racks 10 cm off the bottom and higher. Six out of ten
crabs tested at a rack height of7.5 cm were unable to pass beneath the rack. All
of these buried the front of their carapace beneath the rack and stopped, but
were not impinged.

These data demonstrate that the regulated rack height of12” (30.5 cm)should be
sufficientlyprecautious for allowing crabs tomove beneath racks. Census walks
(described below) documented that farm racks observed during walks were an
average of 18 cm (Site A) and 27cm (Site B) off thebottom.

This study was performed at low tide. Further experiments at high tide may
provide additional information about this relationship.

Repeated	census	transects	on	farms	to	evaluate	if	crabs	avoid	farms

A total of 853 crabs were observed during the census, with a relatively even distribution of
crabs between farm and control transects (46 farm and 39 control at Site A, and 369 farm
and 399 control at Site B), both inshoreof farm activities (zone1) and within farm (zone2).
In total, 2 out of 853 (<0.5%) crabs were observed to be impinged on racks.

The first two, and final walks were removed from statistical analysis because there were
very few crabs observed (i.e. manyzero counts). We found no evidence of a difference in
the numberof crabs amongfarmed and control transects (p=0.3, paired Wilcox signed rank
test).

Absolute values of crab observations varied greatly over the courseof the studydue to crab
immigration; therefore, paired observations were summed then standardized to the total
count for that pair to obtain the fraction observed on the farm. The fraction on the farm
transect approximates 0.5, and both zone (p=0.02) and the interaction of site x zone
(p=0.01) significantly affect the fraction of crabs observed on farms vs control transect.

Site	 A	 Site	 B
Control	 Transect Control	 Transect

Zone1 36 Zone1 188
Zone2 3 Zone2 211

Farm	 Transect Farm	 Transect
Zone1 23 Zone1 215
Zone2 23 Zone2 154

Total	crab	counts	from	all	ten	surveys	combined.
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Spatial	survey	of	egg	distribution	relative	to	farmed	areas

The amount of washed up eggs observed in the survey was
relatively lower in early May, before the majorityof crabs returned.
Density of crab eggs washed up at the high tide line were
distributed unevenly throughout the region surveyed. Washed up
eggs were observed most frequently in the central portion of the
survey area, and were not highlyconcentrated in the area of farms.
This suggests that optimal Red Knot foraginghabitat was likelynot
coincident with farms during the 2016 season.
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