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Abstract

The 12th annual horseshoe crab survey was conducted along the Delaware Bay shore during the
2001 spawning season. Along 10 New Jersey beaches and 1 3 Delaware beaches, horseshoe
crabs were counted on twelve dates surrounding the new and full moon phases in May and June.

The greatest number of horseshoe crabs (216,929) were estimated on the full moon date of June
5th with the majority of the horseshoe crabs (197,203) found along the Delaware side of the bay.
A slightly lower peak of 216,636 occurred 2 days after the new moon phase on May 24th.
During this count, horseshoe crabs were somewhat more equally divided on both sides of the bay
(86,521 individuals in New Jersey and 130,115 in Delaware). Delaware shores supported almost
3 times as many crabs as the shoreline of New Jersey during the 2001 spawning season.

The 2001 peak estimate of 216,929 individuals was the lowest estimate in the history of the
survey, excluding the unfavorable weather dates in 1994 and 1995.

Introduction

The spawning survey has been instrumental in guiding the management of the Delaware Bay
horseshoe crab population for many years. Improvements to the methodology of the survey, most
importantly the increase in the number of days the survey is conducted, have added to the
validity and usefulness of the survey in determining trends in the crab population.

Methods

Horseshoe crabs were enumerated during the high tide on 23 beaches. Twelve of these beaches
are "fixed" beaches (listed from south to north); North Cape May, South Cape Shore Lab, Highs,
Reeds, Gandys and Seabreeze in New Jersey and Primehook, Fowler, Big Stone, North Bowers,
Kitts Hummock and Woodland in Delaware.

In addition to the New Jersey "fixed" beaches, Sunset Beach, Townbank, Norburys Landing and
Kimbles Beach were surveyed. In Delaware, the number of volunteers this year enabled the
survey to be conducted on all 13 accessible beaches, the "fixed" beaches as well as Cape
Henlopen, Lewes, Broadkill, Slaughter, Bennetts Pier, South Bowers and Pickering.

Twelve dates were covered during the 2001 spawning season. During each high tide period,
horseshoe crabs were counted by trained volunteers using a 1 meter quadrat. The quadrat was
randomly placed 100 times along the water's edge in a 1 kilometer segment where possible.
Delaware beaches have expansive lengths with the exception of Woodland beach (500 meters)
allowing the 1 kilometer segment to be surveyed. Unfortunately, erosion along the New Jersey
coastline has severely reduced the available area for surveying resulting in segments ranging
from 200 meters to 1 kilometer .



Results

Table 1 -A, 1 -B and Figure 1 summarize the survey data collected. This table lists the beaches
surveyed, the density and the estimated number of horseshoe crabs on each of the twelve dates.
Crabs along the New Jersey side of the bay were found in greater numbers during the early part
of the season, whereas crabs spawning on the Delaware shores were more numerous during the
June dates.

The 2001 May estimate in New Jersey was similar to the 2000 May estimate. However, the June
estimate from 2001 was almost half the June 2000 estimate. Low estimates may be due to windy
conditions in New Jersey during mid May that prevented the horseshoe crabs from spawning on
the beaches. At Highs Beach, no horseshoe crabs were observed from May 12th until May 22nd.

The 2001 May and June approximations from the Delaware side of the bay flip flopped from
2000 with greater numbers found in June rather than May. Low May counts in Delaware can be
partially attributed to adverse weather conditions for both spawning crabs and surveying on
May 2, 20th and May 22nd.

As in past years, South Cape Shore Lab supported the greatest spawning activity of all the New
Jersey beaches. The overall estimate from South CSL comprised almost half of the total number
of spawners estimated on all ten beaches during the twelve dates. Density estimates also were

highest on this beach, 16.68 crabs per meter on May 24th and '6.54 crabs per meter on May 9th.

Delaware numbers peaked on June 5th with more spawning activity occurring during June than
May. Slaughter and Big Stone beaches contributed the greatest number of individuals to the

overall season count, 20% from each. Peak density was reached on June 5th at Kitts Hummock.
The second highest peak density, 20.10 was also found on Kitts Hummock beach on May 24th.

The number of horseshoe crabs spawning are dependent on many factors and may vary
drastically throughout the spawning season. Spawning activity is at its peak during the new and
full moon phases and during calm water. The levels of spawning activity were categorized into
four groups in order to chart the activity during the 2001 season: no activity = 0 crabs, low
spawning activity = less than 5 crabs per meter, moderate = 5 to less than 1 0 crabs per meter and
high spawning activity =greater than 1 0 crabs per meter. The majority of the densities were
categorized as low spawning activity with 76 survey dates containing less than 5 horseshoe crabs
in New Jersey and 71 dates in Delaware. Other activity In New Jersey consisted of 1 2 survey
dates with no horseshoe crabs observed, 6 dates with moderate activity and 6 dates with high
activity. The highest densities were found at South Cape Shore Lab and Highs beach in May. In
Delaware, 20 of the dates exhibited no crab activity, 27 dates had moderate activity and 9 dates
had high spawning activity (3 were in May and 6 were in June). The high spawning densities
occurred at Pickering and Kitts Hummock with one date at Slaughter and one date at North
Bowers.



Table 2 summarizes the survey information during the spawning seasons 1996-2001. This table
lists the estimated number of horseshoe crabs, the number of beaches surveyed in Delaware and
New Jersey and the main spawning beaches in each state. Figure 2 graphs the peak estimates
from the start of the survey in 1990 through 2001. This year the peak spawning estimate was the
lowest estimate in all the years the survey has been conducted with the exception of the bad
weather dates in 1994 and 1995.

Survey coverage was similar to previous years with 23 beaches covered. Nine percent or 25 dates
from a total of 276 possible survey counts were missed due to inclement weather. The May 22nd
count on both sides was canceled on many beaches due to lightening, 5 out of 10 beaches in New
Jersey and 8 out of 1 3 beaches in Delaware were not surveyed on this night. In New Jersey, 9%
or 11 out of 120 dates were missed for reasons other than weather. Most of these missed dates (6
of 11) were at the most northern beach, Sea Breeze. Flooding and an out of the way location
make this beach a difficult beach to find volunteer help for. Fourteen dates (9% or 14 out of 156
possible dates) were missed in Delaware for reasons other than adverse weather conditions. The
southern most beach in Delaware, Cape Henlopen was the greatest contributor to missing dates
on the Delaware side, only one date was covered during the season.

Discussion

Horseshoe crabs are a valuable resource with far reaching benefits. Monitoring their numbers is
essential to the management of the population. This survey has existed since 1990. At least two
critical pieces of data have been gleaned from the current data: 1) The spawning population is in
decline and 2) There is a clear population majority on the Delaware side. It is essential to
continue it yearly in order to oversee this critical species.

While the survey has undergone some changes in methodology over the course of its tenure it
remains the most accepted and only long-term source of data on the spawning population In
Delaware Bay. This year's data indicates a continuing decline, albeit smaller than in past years, in
the total spawning population. This relatively small population change from the previous year
(2000) might be expected as the estimated total number is the smallest in the history of the
survey. Recruitment of mature or spawning adults appears to be at a low, again to be expected
because of the lag time from egg to sexual maturity, a process thought to average ten years for
the females.

Historically, population declines indicate that the recovery time between population highs and

lows takes from 25 to 30 years. Assuming the population high occurred in the early 1990's and
history holds true, then the current population, assuming no fishery pressures, would not return
to 1990 levels until at least 2015.

The effect of low numbers of horseshoe crabs on bay diversity is not known. What is known is
that a number of shorebirds, marine fishes, and marine turtles feed on either horseshoe crabs
eggs or juveniles or adult horseshoe crabs. In the case of shorebirds, their dependency on eggs is
believed to be high and could negatively affect shorebird populations. Dependency of marine
fishes and turtles is not so clear so that impacts of fewer horseshoe crabs or their eggs is
unknown. However, it is clear that population monitoring of this species is a relevant and cost
effective method which may offer management agencies insight into the overall health of diverse
populations of the marine community.
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Table 1. 2001 Survey Results - Densities and Estimates
A. New Jersey Beaches (2 pages)

- Moon Phase _ Fdi-2 | Fall | E[ﬁ Naw -2 | New | New+2
Dato S-May 7-May 20-May | Z7-May | Z4-May
| Sunset Beach (2,02 km) = = N
Dansity of HSC, Crabs/m a o 0 R 0.1z
~ Estimated Nurmber of HSC 0 ] 0 1845 242
North Cape May® {3 km) = "
_ Density of HSC, Crabs/m [1] o 0.02 | canceled 0.5 OoE
Estimatad Number of HSC 0 4 60 | canceled | 1,500 180
Townbank (2.3 km) o _ S
| Density of H5C, Crabs/m 0.30 0.16 027 0.69 o survey | 065
Estimated Number of HSC BI0 £ 521 1,587 | nosureay | 1,485
| Norburys Landing (243 km) N : e
| Density of 5L, Crabs/m 2.85 1.66 1.20 | 0.23 canceled | 576
Estimated Number of HSC RAL:) 4763 2916 | 550 canceled | 13,997
South CSL* (2.2 km) - |
Density of HSC, Crabs/m | 13.20 13.67 | j6.54 0.38 3,58 1668
Estimated Numbar of H5C 29040 | 30,074 | 38388 B3k 7876 | 36,696
Highs® (0.8 km) | = a =
Density of HSL, m 13.22 5.63 5,67 092 | cancaled | 176
| Estimated Murnber of HSL 16,576 | 7,704 | 4,536 96 canceled | 10,ZB8
__Kimbles {1 km) T | S = e .__
__Density of HSC, Crabs/m 125 3.39 585 | 000 | 298 4.93
Estimated Number of HSC 1,250 | 3,380 5,850 5] 2,980 4,930
__Reeds® (1.53 km) _ e B SETE IS
__ Density of HSC, Crabs/m 2.68 1.28 0.85 0.05 cancoled | 5.04
__ Estmated Number of HSC 4100 | 1,956 | 1,36 77| cancaled | 7.71)
Gandys* (1.2 km)_ S B =
of HSC, Crabe/m 0.38 012 045 | 060 | canceled | 3.38
| Estimated Number of HSC | 456 144 540 720 canceled | 4,068 |
K = 4= 1
Sed Bmu&" {1.65 km} | | : { |
Crabs/m 0,00 nosurvey | 011 011 | noswvey | canceled 4.19
mdr-mhmeSE O | nosurvey | 182 | o survey | cancelled | 6914
Totals | 53,281 | 48401 | 52,454 | 3,874 | 12,901 | 86521 |
Moon Phase | Full -2 Full Full +2 | New-2 MNew Mew +2
Limuli Laboratories
Cape May Court House, M) OB210

* Beaches Surveyed Every Year



Table 1. 2001 Survey Results - Densities and Estimates
A. New Jersey Beaches (2 pages)

| M Phass Ful-2 |  Ful Full +2 | New-? | MNew | MNewi: | Totals

[ Date 3-Jun S-Jun | P T8-Jun | 2l-dun | Z23-Jun |

| Sunset Beach (202 km) ! i .

= Crabs/m [ 012 | 0I5 |nosrvey | 086 | 144 | 192 | T
Estirmated Number of HSC 242 7OF T mosarvey | 1333 | 3909 | 3878 | GEcE

|
| Morth Cape May* (3 km) PR St I e
n-mry_gi_ HSL, Crabs/m ¥ 0.9 02 | 093 roseey 007 ~
Estimatoa Murmbsar of HSC 1] 2,700 3080 | 390 rosuvey | 510 | 8400

_ Townbank {£.3 km} —I —t— tu -5
Density of HSC, Crabs/m | nosurwey | 1. J.E8 | nosureay | 742 1.01 ch
Estimated Number of iS¢ | rosuvey | 2530 | B.847 nosuey | 5566 | 2,323 | 24,127

ﬂp Landing I!.-li IIJ'I'IJ [ . =]
 Dermity of H 0.0F 1.02 284 | 057 | 051 | canceled | |
n.mu Hsc 45 | Z47n (A 1,385 1,239 | canceled | 41,699
— South (SL* :_u km) = = ]
| Denaty ol WSC, Crabs/m | 0.00 | 234 | 537 | (8% 1.3 | ez |
Eum-mdunt-rurl-mt_ 0 5,148 | 11,504 | 1,270 | 2486 2,024 | 1E3ITE
(LT — o = =
igbr Density of HEC, O 0,00 054 027 ORE] 0.23 onas |
| Estimated Numberof HSC | 0 4 £16 | 152 TE4 48 34,732
Kimblos {1 km) | 6a3 | 094 | oim nceled | =
Deresity of H5C, Crabs/m 0.02 | 173 0.43 3 | 009 | canceled | 000
| Estimated Number of HSC 20 1,730 | 430 290 |00 | caresled | 20,960
__ Meeds* (1.5 km e s HSERTE
___Denaity of ﬂ*‘-if_m_ 002 | 0B3 | 13¢ | 008 | 006 gaz |
[Mumberof MSC | 37 | 964 2020 | 122 92 | 84 | 8520 |
~_Gandys® (1.2 k] ! :
Benety of HAC, Crabs/m 0.53 53 | 3_-35290 0.00 0.03 X
Estimated Number af H5C G 3,006 | 4380 | o 38 768 14,724

Sea Breeze® (1,65 kmj) |

Density of HSC, Crabm‘m no survey | nosurvny | nosurvey | O.1A | carceled | rosurvey |
| Estimated Number of HSC | no survay | no survey | nosurvey | 264 | carcelled | na survey | 7,358

[ [ - st 343,351
Totaks 978 | 19,726 | 37,731 | 5147 | 12,607 | 9,735 | 343,351
Mocn Prase Full - Full Full =2 Mew -2 | haw New +2_ |
Limuli Laborataries
Cape May Court Housa, NJ 08210

* Benches Surveyed Evary Year



Table 1, 2007 Survey Results - Densities and Estimates

B. Delaware Beaches (2 pages)
Moon Phase Full -2 Full =2 | Mew -2 P Huw +2
Date S-May ?—Hﬂ' 9-May i ZOMay  72-May | 24-May |
Denzty af HEL, fm o SLTVEY n-u-l'.l.rl.ll_-,l mnn'lj mnnlljl- nnnn-u;l el
| Estimated Mumbar of HSC NG BLAVIY | (0 SUNATY | 1O Sy | 00 Ul | o savey | 3,008
~ Lewss{L.0km TESH MEDUTTTRT SRS YR
| Diensty of H5C, Crabaim | .14 | i canceed | cancelsd | canceled | 085
| [Dstmated Murberaf HSC | 140 | 0 | cancded | canceled | canceled B0
' i&wmy | t - [
Mr:ﬂf):ﬁ:rm'm 000 | 000 | 000 (.00 | canceled | (.04 |
| Estimated af H5E o B ] 0 | canceled B
__Primahcak? (2.0 km] ' : :
Dty of HSC, Crabadm 1.79 002 1.06 000 | cancelled | 3,01
Estimated Numbser of HSC 3,580 40 2,120 0 cancelled | 6,020
. Fowler® (3 km) — S TESe— Fa— E—
Ciermsity of HSC, Crabs/m 010 | o000 1.00 | canceled | cancelled | 221
Estimated Number of HSC. 36 6 3,270 | cancefed | cancelled | 6630
ey o e o765 VA cancll |07
~ Estimated Number af HSC @0 | 15D 1,840 i cancelled | 20,010
08 T 001 | teb | G000 | V4 545 |
5450 50 25,400 3] 55,000 | 14250
0,04 6o | 0.7 0.00  cancabed
- 286 0 canceled | 16,848 |
a0 LT i50 | cereelied | canceied | 604
Estirmued uurrhuﬂﬁ: | 1950 | 1496 | 10,554 | em __'[_r:!rn_nﬂi 16054 |
 Worth Bowers® (1,3 km) !
_ Dersity of HSC, Crabs/m | 0.63 238 | B.62 | nosurvey | 4.00 £.11
_ Estimated Numberof MSC | B19 | 3,004 | @606 | nosurvey | 5200 | 7,943
~_Kats Hummesk®* 'ﬁ'iﬂ'lﬁi —— 3 e
Dersity of HSC, Crabs/m | nasurvey | G071 | 984 | 007 | cancelied | 2010

Ed.l_'“" M;ﬁﬁ | a0 suneey T !_,!MI:I 20 canceled ﬁ:‘lﬂﬁ_

' I"ﬂlﬂaﬁ km) | |
of HSC, Crak/im 4.30 0.0% 1240 | nosurvey | 635 | 13.54
Estimated Humber of HSC 3,300 50 | 12400 | nosurvey | 6,350 | 13,540

'Hnlu:l-l'rd' n_st!g_

Dersity of (T T T T T T (N

mmumﬁmﬁ: [0 5 o 0 30 05
|

Totals 39,723 | 4520 | B0,396 20 47,280 | 130,115

Monn Prosin Fudl -2 Full Full =2 Fimwy -2 P | Mo 42

* Beaches Surveyed Every Year



Table 1, 2007 Survey Results

B. Delaware Beaches (2 pages)

- Densities and Estimates

Moo Prase Full -2 Full Full #2 | Mew -2 New | Mew.2 | Tomis
Dale 3-dun Sun | 7-hm | iSjum | Fiedun | #3-Jun
Cape Henlopen {1.5km} |~ | = W P {
Denaty af HEL, Crabs/m | o SEvey | DO SLOVEY | RO Burvey | o survey | hosureey
 Estimated Mumberof HSC | no sunvry | no sevey | o0 survey | (o survey | 00 suresy | nosivey | 3 706
! | Bl
Lewwna { 1.0 Km) [P v o !
__Density of HEL, Crabs/m ._.E.L___ o000 | 042 %‘? 003 | cancelec
| Estimated Number of H5L i 120 30 cancalat | 1,230
!5 ) |
T.22 068 | 057 [+ 0.4
............... 1,830 1,920 835 N5 260 5,640
Primahoot® (2,0 km) = [ | —
Darsity of Ho, Lrsbsdm | 0.6 Z.00 187 | 0&5 | 1.
Eetitrated Mumbar ol HSC | 720 4180 | 3740 | ’r#ﬁﬁ"‘Tﬁh | Z53y | 26700 |
Fowlar® |3 ki . | -
| Dermity of % Crabsim | 130 ! | b 0,55 1.56 &85
“Estimated Number of HEC | 3,800 | 23790 | 31,030 | 7,650 | 4,740 | 2650 | 67,560
LT
ity of HSC, Cabsym | 920 & 7Bl | 62F | 184 | 174 568 |
Estimated Mumber of 27600 | 3230 | 1R.A10 | 5570 3720 | 17,070 | 174,330 |
Big Stane* (5.0 ii-:; Bl
Density of HEC, Crat i1 138 515 | 0.6 177 | cancalied
_Estimated Mumber af HSC 5.850 | 41800 | 25,750 | 2800 | 8,850 | cancelled | 173,100
_ Bennatts Pier (2.6 km)
Density of HEC, Cra 006 203 3.99 an B35 B.GE
Estimated Mumber of H5L 156 S5erd | 10,374 | 10666 | 16536 | 22516 | 82704
South Bowers (2.3 km} .- PR |
Demsity of HSLC, Crabs!m AL B.61 F.45 099 | 153 | cancelied |
| Extimatad Mumber af HGL TI,730 | 15203 | 14835 | 2377 | 4657 | canceled | TEBGE |
Resith Bowars® (1,3 km) 3
Dewsity of HSC, Crabe/m 405 | 1074 | B30 545 CE T
Estimated Humbes ol WS 5,395 13862 | 10080 | 4485 5,6A1 2940 | 70915
 Kitts Hummodk® (1O km) | =
wq_m,_.'w_ ' 2384 | 1973 FIT B8.07 B.23
__ Estimated Humber i!.aau 2fpad | 19230 | 2870 | 8070 | 8,230 | 106,140
— 1 km} ' ]l
Cersity of HSL, Craks/m 2.3 15.93 74 | af | 12 R
 Estimated Mumbar of HS 2700 15930 | G740 § 700 1,570 4620 | BO630 |
__Woodland® [0.5km) |
| Dersity of 5L, Crabs/m .00 .13 .12 0.02 0.02 .00
Estimated Mumber of HSE i il 1 10 10 . 2 I E‘ﬁ%ﬂ
[  Touis 74071 197,203 | 135499 | 42,243 | SEF%% | eif06 | BA1,37n
Wigon Prane Full -2 Ful full+2 | New-2 | Wew | PNews3 | Touss |

* Bgaches Surveyed Evary Year




Table 2. Comparison of Data on Horseshoe Crabs Spawning on Delaware Bay Shores

Bulund!  1B:May00  J0-May39 Z3-May-88  24-May-97  1-Jun-3e

‘EI_'IH Humbsar of H3C Duaring PW Tide 216 55 212, T 422, TTH 454 5584 470 A1 148,250
Estimatsd Numbar of HSC (FM) - NJ Basches 19 Fa% IO 283 144 720 148 444 8. 487 00, Ba5
Estimated Mumbar of HEC (FM} - DE Basches THT A0 22 ATT 20055 NS A4 e EEER
Beachos Sureeyod in Delaware 14 11 ] 7 7 !
Beschan Surseyed in New Jersey 10 11 13 12 ) 10
ain Spasning Boochos in Dolawars Slmgtber Slnigpver Saug s Sitmghier Huughe Snughber

Big Slonp Hig Elone Big S Bag Sionno Big Smna Big Sionno
Scnattt Rerwary
Wain Spawrang Banches in Maw Jersey South CEL  Scuth C5L Townhank  South CEL  Mortufys POty
KerButy s Hoade Badh T2l Saulh C5
Soioth C5L Cooks Hahs
Easi Fora

Lirwil Laboculorios

T Bay Averue, Dias Crees

Cape Mey Counl Houss, NJ 08210
EBS-g05- 0552
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Figure 1. Spawning Estimates During the 2001 Survey
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