BLUE CRAB (CALLINECTES SAPIDUS) DISTRIBUTION AND HABITAT

UTILIZATION IN THE LOWER HUDSON RIVER AND TRIBUTARIES

A Report of the 1991 Polgar Fellowship Program

by

Jeremy J. Stein

Polgar Fellow

Advisor
Dr. Kim A. Wilson
Department of Biological Sciences
Copernicus Hall
Central Connecticut State University

New Britain, CT 06050




ABSTRACT

Blue crab (Callinectes sapidus) sampling was conducted from

June to September 1991 to determine aspects of its distribution and
hapitat utilization in the lower Hudson River and some of the
Hudson's tributaries. Paired sites in the areas of Croton Bay,
Haverstraw Bay, and Wappingers creek were sampled with commercial
crab pots for comparisons of numbers, size, SeX, molt stage, and
evidence of burn spot disease of blue crabs in the river and
tributaries. Blue crab numbers fluctuated among river and
tributary locations. The size ranges varied also, most noticeably
in the Wappingers area where the mean carapace width in the river
site was 143.9 mm compared to 131.5 mm in the tributary site.
pPercentage of premolt crabs in all tributary sites was higher than
in the main stem. Burn spot disease was only found in the Croton
and Haverstraw samples where the water was prackish (>1 ppt).
Because more small and premolt crabs were collectéd in most of the
tributary locations, we pelieve these more vulnerable crabs may

seek vegetated tributaries as a refuge.
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ecology. Moreover, the data collected from locations in Florida, :
the Carolinas, and Chesapeake Bay may not be applicable in the
Hudson River because of differences in physical environmental
? characteristics. In contrast to the expansive and shallow 1

Chesapeake Bay, the Hudson River is relatively narrow with water

depths ranging from less than one meter in a few marshes and
embayments to near 61 meters close to West Point. The Hudson River

and Chesapeake Bay also differ in salinity, temperature range, and

types of submerged vegetation. This study sought to determine the

blue crab's distribution ahd habitat utilization in the lower
Hudson River, and compare these data to previous studies at other
locations including Chesapeake Bay.
Wilson, et al. (1990) found that juvenile blue crabs inhabit
vVi-6 | marsh creeks, eelgrass, and macroalgae in shallow back-bay
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estuaries of southern New Jersey. In the Chesapeake Bay area,
juveniles use seagrass beds as nursery areas (Orth and Van
Montfrans 1987) and molting crabs occur frequently in salt marsh
creeks (Hines et al. 1987; Ryer et al. 1990). 1In all of these
cases, juvenile and molting crabs seem to be seeking shallow water
refuges. We do not know if this is also the case in the lower
Hudson River with its limited shallow water habitats and species of
vegetation different from those in New Jersey and Chesapeake Bay.

In this study a comparison is made between catches of adult
and juvenile blue crabs in the lower Hudson River and three of its
tributaries. We attempted to determine differences in numbers,
size, sex, molt stage, and occurrences of burn spot disease of blue

crabs collected by crab pots in paired river and tributary sites.

METHODS

Sampling sites

Blue crab sampling was conducted in Croton Bay, Haverstraw
Bay, and Wappingers Creek along the Hudson River (Figure 1). Two
habitats were sampled at each of these areas: one in the Hudson
River and the other in a nearby tributary. The paired sites were
Croton River and Croton Bay, the upper east side of Haverstraw Bay
and at the mouth of Furnace Brook (a nearby creek), and in and
outside the mouth of Wappingers Creek. Adult blue crab pots were
constructed of wire mesh (4.5 cm) to dimensions 0.61 m X 0.61 m X
0.61 m. Cylindrical eel pots (0.76 m long and 0.25 m diameter)
made with a smaller mesh (1.5 cm) were used to catch juvenile crabs
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(< 40 mm CW). Two lines of adult pots were assembled. Each line
had six pots attached at 3 m intervals. An identical set up was
arranged for the juvenile pots. Each set of pots had a floating
marker attached to allow for easy recovery.

To compare adult and juvenile numbers between Hudson River
and tributary sites, one 1line of adult pots and one 1line of
juvenile pots were set in paired habitats at each site. The pots
were baited with either menhaden (bunker) or herring, set in the
water, and recovered 24 hours later. The type of bait used did not
appear to affect the numbers of crabs caught. All crabs were
counted, and carapace width (CW), sex, molt stage, and evidence of
burn spot disease were determined. Molt stage was identified by
examining the dactyl of the SWimming legs for color patterns.
Crabs with either a white, pink, or red line on the outer edge of
the dactyl were considered to be in the premolt stage (Van Engel
1958). Intermolt crabs exhibit little color variation.
Temperature, salinity, conductivity, and dissolved oxygen were
recorded at each crab collection site using YSI meters.

Each area was sampled at least twice (Table 1) with a variable
number of pots (Table 2), and sampling at each of the three areas
was conducted at different times within a 10-week period. Tide

stage at the locations varied as well.

RESULTS
A total of 318 crabs was collected from all locations (Table
1), including 6 juveniles (< 75 mm CW) and 312 adults. Six
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Total crab catch and numbek of trials.

Table 1.
TOTAL CATCH
TRIALS
SITE

62
Haverstraw Bay g 20
Haverstraw Bridge

25
Croton Bay ; 83
Croton River

91
Wappingers Bay g 37
Wappingers Creek

318
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TABLE 2.

Sampling dates and number of replicates

SAMPLING DATE

LOCATION

NUMBER OF POTS

7/28/91
7/25/91
7/26/91
8/6/91
8/7/91
8/8/91
8/9/91
8/16/91
8/17/91
8/20/91
8/21/91

8/22/91

Haverstraw Bay
Haverstraw Bay
Croton Bay and Croton River
Croton Bay and Croton River
Croton Bay and Croton River
Hav. Bay and Furnace Brook
Hav. Bay and Furnace Brook
Wapp. Bay and Wapp. Creek
Wappingers Bay
Wappingers Creek
Wappingers Creek

Wappingers Bay

juvenile crabs were caught in a total of 108 pot sets. The mean

number of crabs per pot was highest in the areas of Croton River

and outside Wappingers Creek (Figure 2). A t-test was applied to

each of the three paired locations and showed that there were

significant differences in the mean number of crabs caught between

the river and tributary sites of the Croton and Wappingers areas

(P<0.001 and P<0.002, respectively).

Tn the Croton and Wappingers areas, temperature and salinity

values were slightly lower in the tributary locations (Figure 3).

The salinity in both the river and tributary sites in the

Wappingers area measured less than 1 ppt. Average dissolved oxygen

values among all sites ranged from 4.9-8.6 ppm (Table 3).

Dissolved oxygen was higher at the surface of the water at all

locations.

Ccrabs ranged in size from 200 mm CW to 32 mm CW (Figure 4).

At most sites, a few small crabs (<75 mm CW) were caught, but these

constituted less than 5% of the total catch in each case. A

Kolmogorov-Smirnov (KS) test was performed on the distribution of

crab sizes for each of the sites and showed a Significant

difference (P<0.001) between the size distribution of the crabs in

Wappingers Bay and Wappingers Creek. The crabs averaged 143.9 mm

in the bay compared to 131.5 mm in the creek. 1In Haverstraw Bay

and Croton Bay, however, the distribution of sizes showed no

significant differences (P>0.10) among the river and tributary

locations.
At each area, the tributary site had a higher percentage of
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Figure 2. Mean numbe
| T oF crabs per pot. Figure 3. Average temperature and salinity measurements.
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Table 3. Average dissolved oxygen values.

Figure 4. Blue crab size ranges.
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Figure 5. Percentage of premolt crab
premolt crabs (Figure 5).

The greatest difference occurred in the

Wappingers area where 18.9% of the crabs were in the premolt stage

inside the creek compared to 9.9% outside. A t-test performed on

the premolt stage data

207
showed no statistically

1 RIVER
significant

TRIBUTARY
differences among the river and tributary sites for the three
paired locations. | 157
Evidence of burn spot disease was found in the Croton and f

Haverstraw areas (Figure 6). In both locations, a higher

percentage of burn spot disease occurred in the tributary sites |

10+

(10.8% compared to 4.0% in the Croton area and 15.8% to 8.1% in

Haverstraw). A t-test was applied which showed the differences

PERCENT PREMOLT

1
between river and tributary were not significant (p>0.10). No

1
evidence of the disease was found at the Wappingers location.
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DISCUSSION

The number of blue crabs collected showed no patterns among

river and tributary locations.

However, blue crab size varied

among and within river and tributary sites. These differences

were most pronounced 1in the Wappingers Creek area where

significantly smaller crabs were found in the tributary site.

Wappingers Creek was found to be very dense with water chestnut and

had very low salinities and small crabs may have sought the creek

as a refuge to escape predation. Eelgrass has been found to reduce |

predator foraging success of adult and juvenile blue crabs (Orth

and van Montfrans 1982; Wilson et al. 1990) and so perhaps water

chestnut is equally effective. 1In addition, Holland et al. (1971)
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Figure 6. Percentage of crabs with burn-spot disease. o
J J found that blue crab growth rate increased within the range of 27°%

to 30°C compared to temperatures below 27°C. The mouth of

25+ Wappingers Creek had an average temperature of 27.1°C where the

1 RIVER
TRIBUTARY

larger crabs were found. The small number of juveniles collected

may be explained by another sampling study conducted in the fall of

N
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1990 that found low blue crab recruitment in the Hudson River (K.

Wilson, pers. comm.).
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At all locations, premolt crabs showed a trend toward greater

numbers in tributary sites. These crabs are nearing a very :

—
o
L
)

vulnerable stage where they must molt the protective exoskeleton,

and then slowly harden the new exoskeleton. Smaller crabs molt

o
L
T

more frequently than larger crabs (Van Engel 1958), thus increasing

PERCENT WITH BURN SPOT

ZERO their susceptibility to predation. Molting crabs have been found

2

V%AF) ' to occur frequently in salt marsh creeks of the Chesapeake Bay

CRO HA

<

(Hines et al. 1987; Ryer et al. 1990). In general, benthic prey
experience lower mortality in vegetated, as opposed to unvegetated
habitats, in' both laboratory (Heck and Thoman 1981) and field
tethering (with blue crabs) studies (Heck and Wilson 1987; Wilson
et al., 1987). Perhaps tributaries are more favorable to these
vulnerable crabs in the Hudson River.

Leffler (1972) found the growth rate per ecdysis (increase in
carapace width) was directly related to temperature, suggesting
that high temperatures produce larger crabs at maturity than at
lower temperatures. A higher average temperature outside
Wappingers Creek (27.l°C compared to 22.5°C inside the creek) was

accompanied by significantly larger crabs outside the creek. Quite
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possibly the higher temperatures increased the growth rate of the
blue crab outside Wappingers Creek and contributed to the
significant differences in crab size.

Evidence of burn spot disease was found in the Croton and
Haverstraw areas where the water salinity was greater than 1 ppt,
but no evidence of the disease was discovered in the freshwater
Wappingers area. This supports the observation that the disease
only occurs in high salinity waters (K. Wilson, pers. comm.).

The higher percentage of premolt crabs in the tributaries
suggest these areas may be utilized as a refuge from predation.
Smaller blue crabs in the tributary site of Wappingers Creek
suggest they are also seeking refuge. We propose tributaries may

serve as nurseries for vulnerable blue crabs.
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