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Abstract  
 
For the thirteenth consecutive year, the Delaware Bay spawning survey was implemented along 23 
beaches in Delaware and New Jersey. Horseshoe crabs were counted on twelve dates surrounding 
the new and full moons in the months of May and June.  
 
The May 28th date produced the highest estimate, 333,553 spawning individuals on the Delaware 
Bay shores. Consistent with previous years, Delaware spawning numbers (203,389) were estimated 
to more numerous than the New Jersey individuals (130,164).  
 
This year's estimate of the visiting population proved to be higher than the previous two years of 
2000 and 2001, an increase attributed to greater numbers observed spawning along the upper bay 
beaches of the New Jersey shoreline.  
 
Introduction  
 
The Delaware Bay Horseshoe Crab Survey, now in its thirteenth year, has had a tremendous impact 
on our understanding of horseshoe crab activity along the Delaware Bay spawning grounds. Data 
collected throughout the years demonstrated greater numbers of spawning individuals during the PM 
tide and days surrounding the new and full moon phases, a higher percentage of males than females 
along the beaches, varying levels of spawning activity at each beach and a decline in the overall 
spawning population. As the need for data swells, the survey has steadfastly remained the most 
useful study.  
 
Methods  
 
Horseshoe crabs were surveyed during the 2002 spawning season along the shores of the Delaware 
Bay. This massive undertaking was accomplished by trained volunteers recording the numbers of 
crabs on 13 beaches in Delaware and 1 0 beaches in New Jersey. The counts were performed during 
night hours enumerating male and female animals along the water's edge.  
 
Surveyed beaches were North Cape May*, Townbank, Norburys Landing, South Cape Shore Lab*, 
Highs*, Pierces Point, Kimbles, Reeds*, Gandys* and Sea Breeze* in New Jersey and Cape 
Henlopen, Broadkill, Primehook*, Fowler*, Slaughter, Big Stone*, Bennetts Pier, South Bowers and 
North Bowers*, Ted Harvey Wildlife Management Area, Kitts Hummock*, Pickering and 
Woodland*. Beaches indicated by asterisks are "fixed" beaches meaning they are surveyed every 
year.  
 
Dates for the survey were in sets of three surrounding the full or new moon days in May and June. 
Survey dates were May 10th, May 12th, May 14th, May 24th, May 26th, May 28th, June 8th, June 
10th, June 12th, June 22nd, June 24th and June 26th.  
 



Results  
 
Spawning activity was greatest on May 28th, 2 days after the full moon with 333,553 spawning 
individuals estimated. Delaware spawners were calculated to be 203,389 and New Jersey animals 
were 130,164 for this date. Compared to the past two years, this estimate surpassed 2001's estimate 
of 216,929 individuals and 2000's estimate of 272,770.  
 
New Jersey's peak estimate of 1 30,1 64 individuals on May 28th was higher than both the 2000 and 
2001 estimates. As in previous years, South Cape Shore Lab was estimated to have the most 
spawners (87,472) during the twelve dates. Interestingly, both Gandys and Sea Breeze had abundant 
individuals along their shores, estimated to have a total of 78,852 and 62,486 spawners respectively 
during the twelve dates. A high density of 1 6.86 crabs per meter was achieved at Gandys Beach on 
May 26th and Sea Breeze had the next highest density of 14.58 on May 28th. (Table 1 A).  
 
Consistent with previous years, the shoreline of Delaware supported more spawning activity than the 
New Jersey side. The May 28th estimate of 203, 389 individuals comprised of good numbers of 
spawners on Slaughter (42,630), Big Stone (24,050), Bennetts Pier (20,384) and South  
 
Bowers (31,855) beaches. South Bowers, although not surveyed every year, had the season's greatest 
number of spawners at ,.1 58,792, almost double the estimate from the previous year of 76,866. 
South Bowers contributed 18% of the overall estimate for the Delaware Beaches. Kitts Hummock 
had the greatest density of spawners, 19.07, and Pickering's density was close behind with 18.65 
crabs per meter, both on the May 28th date. Chronologically, these two beaches have had the 
greatest density of spawners since 1999. (Table 1 B).  
 
Spawning numbers were most numerous during the May survey dates in both New Jersey and 
Delaware, almost three times the June spawning numbers. The number of spawners surrounding the 
full moon in May rose from 80,098 on May 24th to 251,311 on the full moon date to the peak 
estimate of 330,553 on May 28th, 2 days after the full moon. The latter survey dates in June 
surrounding the full moon had very little spawning activity with only 48,321 individuals estimated. 
(Figure 1).  
 
Upon analyzing the data, the 2002 peak spawning estimate was a very welcome sight with 
approximately 30% more spawners than the 2001 estimate and 20% more than the 2000 figure 
(Table 2 and Figure 2). Also pleasing was the fact that the New Jersey spawners accounted for the 
increase since spawning numbers have been plummeting in New Jersey since the 1990 and 1991 
peak PM estimates of 812,408 and 722,342. Extensive up bay spawning activity on Gandys and Sea 
Breeze beaches was an important contribution to the rise in New Jersey numbers.  
 
Our reported increase does not appear to be influenced by the random selection of beaches that is a 
routine part of the survey procedures. In recent years, all the accessible beaches in Delaware have 
been surveyed. In New Jersey, four beaches were randomly selected to survey in addition to the 
"fixed" six beaches. New Jersey random beach selections for 2002 included Townbank, Norburys 
Landing, Pierces Point and Kimbles, all beaches that have historically displayed great spawning 
numbers. The increase in this year's survey estimate, however, cannot be explained by this random 
selection since Pierces Point was not surveyed on May 28th 2002 and our remaining three random 
beaches were surveyed in 2001.  
 



The peak counts for New Jersey and Delaware during the years 2000- 2002 were graphed to further 
analyze the spawning activity (Figure 3. A and B). Peaks coincided with the overall peak with the 
exception of the 2001 data, where the greatest count in combination was on the June 5th date, even 
though the estimate for New Jersey was low (19,726 individuals). Therefore, the May 24th count in 
New Jersey (86,521), believed to be the more representative of the spawning activity, was used for 
the 2001 peak estimate. Only beaches that had counts performed during all three years were 
included. New Jersey estimates were greatest at Cape Shore Lab during all three years. T ownbank, 
Reeds and especially the up bay beaches, Gandys and Sea Breeze, had greater spawning activity 
during the 2002 season than the previous two years (Figure 3 A).  
 
In Delaware, although the peak estimates for the three years, 2000 (202,477), 2001 (197,203) and 
2002 (203,389) were relatively the same, the distribution of spawners during the 2002 survey was 
quite different than the years 2000 and 2001. The maximum number of crabs estimated during the 
three years was found at Slaughter Beach, however the 2002 estimate at Slaughter Beach did not 
reach the 2000 and 2001 levels. Nonetheless, the overall estimate was comparable to previous years 
due to the more even distribution of horseshoe crabs along the middle beaches (Slaughter, Big Stone, 
Bennetts Pier and South Bowers)(Figure 3 B). It is not known if the greater up bay spawning in New 
Jersey and the more even distribution in Delaware are linked and part of the same occurrence.  
 
Spawning activity was further classified, similar to last year's analysis, by categorizing the densities 
into four levels: no spawning activity = 0 crabs, low activity = less than 5 crabs per meter, moderate 
= 5-1 0 crabs per meter and high activity = greater than 10 crabs per meter. Low densities (73 dates 
in NJ and 98 dates in DE) accounted for much of the spawning activity during the 2002 season. 
During 1 2 dates (4 in NJ and 8 in DE), no horseshoe crabs were observed. Periods of moderate 
spawning activity occurred on 12 dates in New Jersey and 20 dates in Delaware. Horseshoe crab 
densities greater than 10 crabs per meter accounted for 1 0 dates in New Jersey and 1 9 dates in 
Delaware. Compared to the 2001 survey densities, the 2002 year had fewer dates with no crab 
activity (12 compared to 22) and more dates with high densities (29 compared to 9).  
 
The dedication of our volunteers was tremendous, nevertheless, some surveying was hampered by 
the weather or unforeseen circumstances. Counting on May 12th was prevented by a 
thunder/lightening storm on eight beaches in New Jersey and seven beaches in Delaware. Other than 
that date, there was no weather related  
cancellations in Delaware. However, three dates on Cape Henlopen and one date on Fowler beach 
were missed accounting for 2.56% of the total dates. In New Jersey, five additional dates were 
canceled either due to weather or as in the case of Gandys Beach, too high a tide. Seven more dates 
were excluded in New Jersey, five at Sea Breeze and two at Pierces Point or 5.83%.  
 
Discussion  
 
Surveying the horseshoe crabs is an important task, more far reaching than most of the dedicated 
volunteers and others realize. The Atlantic States Marine Fisheries Commission (ASMFC) Interstate 
Management Plan for the horseshoe crab implemented requirements for each state, primarily 
regarding their reporting of harvests and identification of horseshoe crab .habitats. Although the Plan 
addresses the need for more scientific data 'on the dynamics of the horseshoe population, very little 
progress has been made. The Delaware Bay spawning survey remains the best tool in obtaining 
information on the status of the Delaware Bay horseshoe crab population.  
 



Optimism abounds when viewing the 2002 peak spawning estimate, which is an indication of the 
current horseshoe crab plight. The restrictive measures introduced in the Delaware Bay region on 
harvesting, the implementation of the Carl N. Shuster Jr. Horseshoe Crab Reserve (CNSJrHSCR) 
and the utilization of bait bags seem to be benefiting the horseshoe crab. However, the increase is 
currently not substantial enough to warrant any less restrictive measures in the management of the 
species.  
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