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The spawning survey of horseshoe crabs was conducted along the
shores of Delaware Bay for the ninth year. Counts of spawning horseshoe
crabs was performed by trained volunteers on the Saturdays closest to the
new and full moon dates in May and June. Counts were conducted on May
9th, May 23rd, June 6th and June 20th on Delaware and New Jersey
beaches (Table 1A). Of the four dates, the highest number of horseshoe
crabs was observed on the May 23rd date, the Saturday closest to the new
moon date of May 25th with an estimate of 528,006 individuals (Table 3).
An estimate of 361,602 spawners was calculated for 7 beaches in
Delaware (Table 2A.). The New Jersey estimate of spawning individuals
was 166,404 for 12 surveyed beaches (Table 2B.). An estimate of 32,318
on the May 23rd survey date was obtained for the creeks and back marsh
areas in New Jersey (Table 2C.). The weather conditions during the May
23rd survey were favorable for spawning activity during the P.M. count
(1924 hr predicted time of high water at the reference station,
Breakwater Harbor, Delaware) (Table 1B.). Windy conditions on May 22nd,
however, may have adversely affected the May 23rd A.M. spawning activity
(0654 hr predicted time).

The 1998 spawning estimate of adult horseshoe crab was slightly
lower than the 1997 estimate of 703,846 individuals (Table 3). The lower
estimate may be due to the low count during the A.M. survey due to adverse
weather conditions for spawning. The 1998 P.M. count of 464,934
individuals is comparable to the 1997 P.M. estimate of 475,810 spawners.
The estimate is lower than previous estimates in the early years, but
higher than years with adverse weather conditions for spawning (Table 3
and Tables 4A. and 4B.).

The Atlantic States Marine Fisheries Council recently mandated the
States of Delaware and New Jersey to conduct the spawning survey of
horseshoe crabs as a means of assessing the crab population. Plans are

underway to improve the existing survey with the assistance of the States
and the Council.



Legend 1 for Tabie 1A. and 18B.
Table 1A. 1998 Spawning Survey Data (Pages 1 -8)
Column A Beach - Delaware or New Jersey

Column B Date the Survey was Conducted
Column C Time the count was taken

Column D Number of 5 m segments counted or if different sampling was used, the
length surveyed is listed with "m" (meters) noted.

Column E Total number of crabs counted within the segments

Column F Column E divided by Column D
Total number of crabs counted = Average number of crabs per
Number of 5 m segments 5 m segment

Column G Estimate of Spawning Length based on 7.5' USGS topographic
quadrangles in kilometers. Spawning length is divided by 5m to
obtain a multiplication factor for calculations. Creeks were roughly
estimated to have a spawning length of 0.5 kilometers.

Column H Estimate of total individuals spawning during AM or PM tide using random
sampling method. The total number of crabs on a particular beach was

determined by taking the average number of crabs per 5 m multiplied by
the spawning length of the beach (km).

Column i Total number of males counted
ColumnJ Total number of females counted
Column K Male to Female Ratio - Column | divided by Column J

ColumnL Young males counted within the segments

: Table 1B. 1998 Survey Weather Data (Pages 1 -8)
Column A Beach - Delaware or New Jersey

Column B Date the Survey was Conducted

Column C Time the count was taken

Column M Air Temperature at the Time of the Survey
Column N Wind Direction at the Time of the Survey
Column O Wind Velocity at the Time of the Survey
Colymn P Wave Height at the Time of the Supvey
Column Q Weather at the Time of the Survey

Column R Notes at the Time of the Survey



Table 1. A. 1998 Spawning Survey Data

A B | ~C D | E | F |6 | H R S A . L
Beach | Date | Time * Seg | Total ._ Crabs per 5m rm:m:; Estimate M | F MF  YM
Delaware “ I ™ * - D H | |
Fowlers _ 1 . *_ ] m 3.00 | ) _ ! | “ )
Fowlers ' 5/9/98 | AM L8l 2 0.11 60000 67 1 1 1.00 |
Fowlers | | 5/9/98 “ ~PM | 18] 0 | 0.00 600.00 | o 0 0 |
Fowlers 15/23/98 8:20AM 18 15 0.83 600.00 | 500 6 9 | 067 | )
Fowlers M\ww\mm_ 7:40-8:50PM | 18 | 47 | 2.61 600.00 | 1,567 | 39 | 8 | 488 26
Fowlers | 6/6/98 | 7:00-9:00AM H.m] |8 | 044  |60000| 267 | 7 | 1 [7.00] 6
Fowlers | 6/6/98 | 7:35-8:30PM | 1 14 | 078 600.00 467 | 8 6 | 133 2
Fowlers 16/20/98 | 6:25AM | _m | 66 3.67 600.00 | 2,200 | 47 | 19 | 2.47 | 23
Fowlers 16/20/98]  6:30PM | 18 | 28 | 156 | 60000 933 | 21 | 7 | 3.00 14
~ Sughter | ] o se0 L b
Slaughter 5/22/98]  530PM | 18 | 1546  85.89 600.00 | 51,533 | 1327 | 219 | 6.06 | 168
Slaughter | 5/23/98 7:00-7:30AM | 18 | 97 | 539  1600.00 | 3,233 | 76 . 21 | 362 2 |
Slaughter | 5/30/98] 12:50-1:45AM | 18 | 1,790 | 99.44 | 600.00 | 59,667 | 1469 | 321 | 4.58 “ 134
~ Slaughter  |5/30/98| 2:30-3:40PM | 11 | 417 | 37.91 | 600.00 | 22,745 | 305 | 112 | 2.72 | 50
~ Slaughter | 6/6/98 | 7:00-8:10AM | 18 | 4 0.22 60000 133 | 3 | 1 [300 O
"~ Slaughter | 6/6/98 | 7:15-9:00PM | 18 | 549 |  30.50 600.00 | 18,300 | 471 78 | 6.04 33 |
"~ Slaughter  [6/19/98] PM 18 [ 27 | 7.06 600.00 | 4,233 | 108 | 19 | 568 | 11 |
~ Slaughter | 6/20/98| 6:00-6:30AM | 18 | 156 8.67 | 600.00 | 5,200 A 119 L 37 | 3.22 s
Big Stone 4l||!|h I B N 760 | I ,
~ BigStome | 5/8/98 | 7:30-9:00PM | 18 [ 0 [ 000  [1520.00[ 0 | I F N
"~ BigStone | 5/9/98 | 8:00-8:45AM | 18 | 0 | 000  [152000| 0 | o | [
~ BigStone  |5/22/98 6:30PM | 18 | 1,480 |  82.22 1520.00| 124,978 1,189 = 291 | 4.09 | 139
~ BigStone | 5/23/98| 7:15-9:00AM | 18 | 3 -ﬁ 0.17  |1520.00] 253 | 1 2 050
Big Stone | 6/5/98  6:00-8:00PM | 18 | 506 |  28.11 1520.00| 42,729 | 414 9 4.50 | 40
" BigStone  6/6/98 | 6:30-7:30AM | 18 0 000  [1520.00 0 o | 0 |
BigStone | 6/19/98 4:30-5:35PM | 18 | 44 | 2.44 1520.00] 3,716 | 34 10 | 340 0
~ BigStone | 6/20/98 4:50-8:00AM | 18 | 288 | 16.00  |1520.00 24,320 | 242 | 46 | 5.6
| | ] . ]
South Bowers | M ] h_ ] 230 | m !
South Bowers  5/23/98| 8:15-8:45AM 118 s06 | 2811 460.00 | 12,931 | 431 = 75 5.75
South Bowers  5/23/98| 8:45-9:15PM | 18 | 2,345 |  130.28 460.00 | 59,928 | 2,055 290 | 7.09 |
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Table 1. A. 1998 Spawning Survey Data

A B C b E | F 6 [ A 1 ) K L
Beach | Date | Time u Seg m Total Crabs per 5Sm | Length Bl Estimate | M _ Foo,oMWE | YM |
Delaware | | | _ | | . |
North Bowers | ﬂ _ 1.30 ﬁ . | | |
North Bowers | 5/23/98 | 6:10AM-12:00PM | 18 | 345 | 19.17 | 260.00 | 4,983 = 286 59 “ 4.85 | 165
North Bowers M\Nw\mi 7:05-9:30PM | 18 | 2,532 |  140.67 | 260.00 | 36,573 | 2,013 519 | 3.88 | 1182
North Bowers | 5/30/98 1:50AM | 18 | 2,038 | 113.22 260.00 | 29,438 1,779 | 259 | 6.87 | 135
North Bowers | 6/6/98 | 6:30-10:30AM | 18 | 5 028 | 26000 | 72 | 2 | 3 067 0
North Bowers | 6/6/98 | 6:00-9:10PM | 18 + 152 8.44 1 260.00 | 2,096 | 122 | 30 | 407 | 37
North Bowers | m\mo\@i 6:10-7:05AM | 18 | 52 | 2.89 26000 | 751 | 44 | 8 [ 550 10
North Bowers | 6/20/98 | 5:30-8:30PM | 18 | 45 2.50 ” 260. of 650 | 35 | 10 | 350 | 14 |
Kitts Hummock | | B I ] | 1.00 I ‘ H _, |
Kitts Hummock E\Nw\mﬁ 9:30-9:45AM 3 | 146 | 48.67 TNBBH 9,733 | 112 | 34 | 329
Kitts Hummock | 5/23/98 11:.00PM | 3 | 147 49.00 | 20000 | 9,800 | 99 = 48 206 |
Kitts Hummock T\Nm\mm 9:00-9:45AM 9 | 350 38.89 | 20000 | 7,778 | 222 128  1.73
Kitts Hummock ﬁ\mw\mm.. 9:20-10:20PM 9 | 871 96.78 | 200.00 | 19,356 | 628 | 243 “N.mmd
| |
Pickering "| . T | L_ Tro0 1 ” |
Pickering 1 5/8/98 700PM 18 | 0 | 0.00 J 20000 0 | O 1o | [
Pickering | 5/9/98 | 8:25-9:50AM | 18 | 11 | 0.61 20000 122 | 6 5 | 120 O
Pickering | 5/22/98 7:30-9:00PM | 18 | 2,460 |  136.67 | 200.00 | 27,333 Q 1,978 | 482 | 4.10 | 290 |
Pickering .M\Nw\mm 745AM 18 | 1301 | 72.28 200.00 | 14,456 | 1,107 | 194 | 571 | 71
Pickering | 5/30/98 | 1:15-2:15AM 18 | 2,386 | 13256 | 200.00 [ 26,511 ;N.ool 379 [ 530 |
Pickering  |5/30/98| 2:00-3:15PM | 18 | 2,271 | 126.17 | 200.00 | 25,233 | fmw; 350 | 549 109
Pickering ,!mmw.e\\mm_ 2:40-3:30AM | 18 2,696 | 149.78 | 200.00 | 29,956 | 2,231 465 | 480 110
Pickering | 6/5/98 | 7:30PM | 18 | 1,712 | 9511 | 200.00 | 19,022 | 1,466 246 | 5.96 128
Pickering | 6/6/98 | 7:30-8:15AM | 18 | 16 0.89 | 20000| 178 | 7 | 9 078 2
~ Pickering | 6/7/98 | 8:30-10:00AM | 18 | 359 19.94 | 20000 | 3,989 | 310 | 49 | 633
Pickering 6/19/98|  6:20-7:45PM 18 | 955 53.06 | 200.00 | 10,611 | 834 . 121 | 689 | 98
Pickering | 6/20/98|  7:00AM | 18 | 425 2361 | 200.00 4,722 | 35 | 69 [516 32
Totals I | . 131,313 ” | 723,363 |25,938] 5,375 | 4.83 | 3,046
t | i t t | i H |
1 4 i i | “ i i ! 1
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Table 1. A. 1998 Spawning Survey Data
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Beach . Date m _Time | mwm;_ Crabs per 5m
zwémmm& | | | |
Higbees . - | .
Higbees  |5/23/98 |  6:45-7:50PM | 18 | 0.78 |
Higbees | 6/6/98 |  6:00-7:15AM | 18 | 0.06
Highees | 6/6/98 | GSPM [ 18 | 0.00
Higbees 16/20/98 | 5:15-6:15AM i8 | 1.89 _
Higbees 16/20/98' 5:15PM | 18 | 0.83 _
Norbury's | I o T _ 1
“Norbury's | 5/23/98 6:41-7:40AM H 18 5 | 028
Norbury's |5/23/98 6:30-8:31PM | 18 | 550 _ 30.56 L
Norbury's | 6/6/98 | 6:15-7:20AM | 18 | 0 0.00 |
Norbury's | 6/6/98 __6:00PM 181 0 0.00 L
Norbury's 16/20/98 | 5:30-6:45AM M 18 | 61 3.39 il
Norbury's 16/20/98 | 5:50PM 18 14 0.78 il
Norbury's 16/23/98 | 8:40PM 18 M 10 0.56 | 486.0C
Norbury's | 7/9/98 | 7:45PM T@ L7 039 |
i |
RutgersSouth | | - T ]
Rutgers South H...m.\..@.m@ 6:007:32AM | 18 | 0 000 |
Rutgers South Am\mw\mmh 7:19-8:25PM | 18 1,083 60.17 | 440.0
Rutgers South | 6/6/98 | 6:00-7:05AM | 18 0 0.00
Rutgers South | 6/6/98 | 7:15-7:49PM é_ 18, O _0.00 1
e 77 AN N SN N 160.0
Highs  [5/9/98 PM |0 1.160.0¢
_ Highs . 9/23/98 | AM 100m; O _ ] 160.0C
Highs 15/23/98 | 7:30-8:30PM  [100m| 660 33.00 |
Highs 1 5/24/98 8:10PM [100m| 716 3580 |
Highs | 6/6/98  AM 0
Highs | 6/6/98 | PM Lo |
Highs .6/20/98 | AM | .0
Highs 16/20/98 | PM I 0 T
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Table 1. A. 1998 Spawning Survey Data

A
Beach
New Jersey
Kimbles
Kimbles
Kimbles
Kimbles
Kimbles
Kimbles

_ Kimbles

Kimbles
Kimbles

Kimbles/Pierces Ck

Kimbles/Pierces Ck
_A_Bc_mm\n_mﬂomm Ck

S [ G O S S———

B |
Date

5/9/98

— |-

5/9/98

LI 50 |

5/23/98
15/23/98
6/6/98

6/6/98 |
6/20/98 |

m\mo\mm

———t

15723798
5/23/98

Kimbles/Pierces Ck | 6/6/98

Kimbles/Pierces Ck

6/6/98 |

C
Time

30-9:10PM
7:15-8:15AM

7:30-9:45PM
7:00-7:20AM

M
6:00-6:30AM

6:30-7:00PM

8:00-9:15AM
8:

AM
8:30-8:50PM
AM
PM

Kimbles/Pierces Ck

Kimbles/Cooks Ck

6/20/98 AM+PM

—— L

Kimbles/Cooks Ck | 5/23/98 AM
Kimbles/Cooks nx 5/23/98 9:15-9:40PM
Kimbles/Cooks Ck | 6/6/98 |  AM+PM
Kimbles/Cooks Ck | 6/20/98 |  AM+PM
Cooks | |
_Cooks  |5/11/98] 8:10-9:35AM
Cooks 5/11/98]  PM
~ Cooks [5/23/98|  6:30-8:00AM
Cooks 5/23/98 | 6:30-9:00PM
Cooks 5/25/98| 8:10-9:30AM
Cooks 15/25/98 | 7:45-9:15PM
Cooks | 6/9/98 | 8:15-9:15AM
Cooks _ 6/9/98 | | 8:20-9:10PM

1
! *
1
1
|

S S S -

(olellelle)
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e e

-
w
Do |

F [ G | _H_
Crabs per 5m ! rm:.mn: g Estimate
| 100 | .
20000 0 |
- TNoooo _o |
5.94 200.00 | 1,189 |
7389 | 200.00 14,778 |
~0.00 _ NooooT o
0.00 20000 0 |
0.00 120000 0 |
0.00 120000 0
: 1
22.00 | 100.00 | 2,200
~192.17 [ 100.00 | 19,217
0.50 | 100.00 | 50
0,00 [100.00 ] 0O
0.00 110000 0
| 050 -
19.00 | 100.00 | 1,900
57.67 100.00 | 5,767
0.00 100.00 ©
0.00  [10000 0
| 3.00 |
3.48 [ 600.00 2,086
___]1600.00 |
171 ] 600.00 1,029
57.62 | 600.00 | 34,571
5.57 | 600.00 3,343
~70.52 | 600.00 42,314
0.19 600.00 114
0.29 600.00 ' 171
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Table 1. A. 1998 Spawning Survey Data

A B C D E F G | H |7 J K T L
. mmw% | Date Time Seg | Total _ Crabs per 5m | Length | Estimate Mo F M/F | YM
ew Jerse |
Reeds Y “ B | | 1.53 | ] | i |
Reeds | 5/9/98  8:20-9:30AM | 18 = 28 _ 1.56 306.00 | 476 = 20 | 8
Reeds A,M\m\om 8:10-9:50PM | 18 | 145 8.06 306.00 2,465 | 114 | 31 | !
Reeds |5/23/98  7:00-8:00AM | 18 | 42 H 2.33 306.00 | 714 | 27 | 15 1.80 | 5
Reeds 15/23/98  7:45-8:30PM | 18 = 1,566 | 87.00 306.00 | 26,622 | 1,092 | 474 230 2
Reeds-SouthBC | 6/6/98  6:45-7:15AM | 18 o | 0.00 1'306.00 | 0 0 0
Reeds-South BC ~ 6/6/98 7:25-7:45PM |18 0 | 0.00 LH 306.00 | o . 0o 0o |
Moores | R | 3.00 _ | | T
Moores | 5/9/98  10:15-11:30AM | 6 | 198 | 33.00 600.00 . 19,800 | 163 | 35 = 466 |
Moores 15/23/98  8:40-9:10AM | 15 163 | 10.87 Hmo,o.oﬁ 6,520 | 139 | 24 _
Moores  |5/23/98 M ‘ 60000 | I |
Moores | 6/6/98 | 7:45-8:10AM | 18 0 | 60000 0 | 0 | 0 |
‘Moores | 6/6/98  8:25-8:45PM | 18 | 8 0.44 600.00 | 267 | 7 | 1 700
Moores-Creek ¢. i ] ) 1050 | | | I
‘Moores- Creek | m\mw\w,mA AM 1} | ] | 100.00 | i | { |
" Thompsons-Marsh M - - M .,*. + ) ; - L_ ** _ ¢
West Bank Channel 2] - W ] T . [ 00a | ] [ | |
West Bank Channel 2| 5/9/98 ©  9:15-9:40AM | 2 | 143 | 71,50 | 8.00 | 572 | 134 |9 1489 |
West Bank Channel 2/ 5/23/98  9:00-9:10AM | 1 | 68 | 68.00 | 8.00 L 544 65 | 3 2l 67 |
S - - s — —— — - L +- _e -
Adler's Ditch | | I 0.05 | ] | |
Adler's Ditch | 5/9/98  9:50-10:00AM | 3 | 92 |  30.67 10.00 | 307 83 | 9 922
Adler's Ditch(1 mile)| 5/23/98 8:45-8:55AM | 1 199 |  199.00 10.00 | 1,990 | 148 | 51 [ 290
Adler's Ditch _m\mo\mm 7:35-7:55AM | 6 | 57 | 9.50 | 1000 [ 95 | | |
_Adler's Ditch-South | 6/20/98]  7:10-7:30AM | 2 = 79 | 39.50 H 1000 | 395 | 74 5
{
Other Sites ,. u 1 | | |
[ Thompson Beach ma* 5/6/98 ~ 12:30-1:30PM | . 100 ﬁ ,070m | | .ﬂ ! i
East Bank Channel 2 m\m\mm 10:15AM _ +200-300 Tma vmmﬁ | ! |
Riggins Ditch 5/9/98 | 10:15AM m 100- 200 peatw/sand ﬁ | ! _
~ Channel3 1 5/9/98 | 10:15AM | 0 | , . _ i
Channel 1 (North) [5/23/98 8:10-8:30AM | 2 59 | 29.50 ._100m 47 12 3.92

Page 5
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Table 1. A. 1998 Spawning Survey Data

A B T T D
Beach | Date | Time 4 mmm Aoﬁm_ _ Crabs Um_‘ 5m
New Jersey | | a _
Other Sites h | . ] _
Channel 1 (North) | 6/5/98 8:45AM j 4
Channel 1 (South) | 6/5/98 9:35AM || 2
Channel 2 | 6/6/98 7:31AM | o |
East West+Butchers| 6/6/98 = 8:00AM | 0
Riggins Ditch-East | 6/6/98 8:15AM i L4
Plug Channel 4 6/6/98 | 8:30AM 2
South side of Plug _ 6/6/98 8:57AM | 5
Riggins Ditch-West | 6/6/98 9:30AM . T4
Channel 1 | 6/6/98 10:30AM | 0 |
Thompsons-Beach _ . - ” llw.‘ B
Thompsons-Beach | 5/9/98 | 915AM | 15
“Thompsons-Beach | 5/23/98  8:10-8:30AM | | 75 |
~ Thompsons-Beach | 6/6/98 7:45AM 4
Thompsons-Beach @\wol\mml_- ~ 8:00-8:10AM L 337 1233
I 1
Commercial Township ) _ T
_ |5/13/98] 12:30-6:30PM L0
- 5/29/98 | 125
 Channel2E |6/12/98| 1:00-1:45PM | 2 | 13 |  6.50
Channel 3C [ 6/12/98| 2:00-2:30PM ) 40 | B
16/29/98 1:30-3:05PM Lﬁ o0 1
East Point 1 “_ﬂ T
East Point  |5/10/98| 10:42-11:15PM | 14 | 443 | 3164
EastPoint  5/11/98  10:24AM | 18 | 233 |  12.94
East Point 5/23/98]  8:40PM | 15 | 1543 |  102.87
East Point 15/24/98 | 9:25-10:30AM | 18 | 681 | 37.83
East Point | 6/6/98  6:51-7:45PM | 18 | 2 | 0.11
EastPoint | 6/7/98 | 7:55AM | 18 | 0 | 0.00
East Point | 6/20/98 | 7:30AM 18 | 167 | 9.28
East Point | 6/21/98 7:40PM 14 | 35 | 2.50

East Point-North Ck |

East Point-South Ck | m} A\mm

various

i
t

, 1

wmop sq. a 4
1200 sq.ft; 2
| -0
| L0
1 " 4
)
s
L4
“ 0
1
1.00 |
1.200.00 | 15
- 200.00 | 75
20000 | 4
| Nbpo.o 2,467
ﬁ 0
125
T 100m | ao
T @_..S_Jr 10
e
| 095 |
1190.00 | 6,012
190.00 N.Amw
1.190.00 | 19,545
190.00 7,188
119000 2
190.00 | 0
.* 190.00 | 1,763
190.00 | 475

rm:mﬁr ‘ mmn_Bmﬁm

_
|

1

Ly KL
M F | MF YM
|‘

3 1 _

1 1] i
+ + 4 -

4 .* 4

-+ 4
33 | 4 W 8.25 |
1l 1 I
- + N y
A0 B R —
Nw + ._N ‘* S —
376 | 67 | 5.61 est.20%
184 49 LH [est.0%

1346 | 197 | |

567 | 114 | 4.97

1 1 1.00

0 0 | ‘

129~ 38 339 |

32 3 [10.67]

1 1 4

M
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Table 1. A. 1998 Spawning Survey Data

A T B C T D0 E | F 6 T H J ] K L
Beach | Date | Time . Seg | Total Crabs per 5m | Length | Estimate | M _ F | MF | YM

New Jersey | | | ! | .

Fortescue | | Q | H , 2.60 | | w

Fortescue | 6/6/98 | 6:45-7:55AM | 18 . 0 | 0.00 [ 52000/ 0 0 | 0 | ,

Fortescue | 6/6/98  7:30-8:30PM | 18 | 0 0.00 52000 0 | 0 | 0 | i

Fortescue | 6/20/98  6:00-8:00AM 18 102 5.67 1 520.00 2,947 | 69 | 33 [ 2.09

Fortescue m\mo\mm. 7:10-8:30PM | 12 | 144 |  12.00 | 520.00 | 6,240 | 118 | 26  4.54
ﬂolmmn:m‘nﬂmmx | . L ) [ | 0.50 | _ *

Oyster Creek  |6/20/98 | 7:00-7:20AM | 6 | 92 | 1533 10000 1533 | 61 = 31 | 197
OysterCk Mouth | 6/20/98  7:30-7:40PM 3 132 44.00 1 100.00 | 4,400 | 107 | 25 | 4.28
Fortescue Creek | 6/6/98 | . 1 _ [100.00 | . . |
Fortescue Creek | 6/20/98 | ] | , 1100.00 | I | [ )

I |
Gandys — - | leo _ -
Gandys 15/10/98| 10:23-12:15PM | 25 | 29 _ 1.16 124000 278 | 21 . 8 | 263 12
Gandys 15/10/98 | 10:25-11:35PM | 25 = 102 4.08 [ 24000 | 979 | 8 | 20 | 410
Gandys 15/24/98 9:10-10:20AM | 25 ' 56 | 224 | 240.00 | 538 ! 43 | 13 T‘.w_ 6
Gandys |5/24/98 | 9:25-10:00PM | 25 643 25.72 | 240.00 | 6,173 | 496 | 147 | 3.37 |
Gandys |5/25/98 | 10:25AM-noon | 25 34 | 1.36 1724000 326 | 20 | 14 % 143 4
Gandys +m\Nm\mmH 10:05PM-Midnight | 25 = 853 34.12 H 240.00 H 8,189 | 686 | 167 | 4.11
Gandys 6/7/98  9:00-11:00AM | 25 10 | 040 [ 24000, 9% | 9 | 1 9.00 1
Gandys g 6/7/98 | 9:20-10:30PM | 25 4 | 0.16 | 240.00 38 A 3 0 1 |300°
Gandys 6/8/98 | 9:40-11:05AM [ 25 =~ 1 | 004 | N%,biﬁ 0 | 1 |0 N N
Gandys _f 6/8/98 | 9:40-11:00PM [ 25 78 312 | 24000 749 | 60 | 18 333
Gandys +m\m<mm4 8:15-9:45AM | 25 | 314 |  12.56 ,MNS‘._.ood,k 3,014 | 269 | 45 [ 598 48
Gandys 1 6/21/98 | 8:25-9:40PM | 25 103 412 [ 24000 989 | 85 | 18 | 472
. _ | . | . .

Gandys-Creek “ 7 B | B 1 | i “ ” !

Beach Creek 5/10/98  10:23-12:15PM 31 | 31 | | |

Beach Creek | 5/24/98 | 9:10-10:20AM | 110 | | 1o | i )

Beach Creek 15/25/98 | _olmm>_s noon | © 195 ] 1 195 Qf

Beach Creek | 6/7/98 ! 9:00-1 A :00AM .0 _ | 0 | i _

Beach Creek ' 6/8/98 | 9:4 o 1:05AM | 0 | 0 , _ )

Beach Creek 16/21/98 ] 8:15-9:45AM | .22 | . 2 _ |

; 14 - | { | !
H i i | 1

Limuli Laboratories

7 Bay Avenue, Dias Creek

Cape May Court House, NJ 08210

Page 7 609-465-6552



Table 1. A. 1998 Spawning Survey Data

A B | ~C D | _E | F G | _H | 1 T K T
Beach | Date | Time mmmjﬁ Total | Crabs per Sm | Length | Estimate A M. F | MF | YM
New Jersey | . (- “ | I _
Sea Breeze | | N | | | | 1.65 | | |
SeaBreeze | 5/9/98 | 10:00-10:20AM | 18 1 0.06 | 33000 18 0 1 000
Sea Breeze | 5/23/98| 8:30-9:30AM | 15 “ 26 | 1.73 | 330.00 | 572 “ 17 9 189 5
Sea Breeze | 6/6/98 | AMand PM L0 33000, 0 | : * 4
Sea Breeze | 6/20/98|  5:40AM | A 61 | 133000 61 | 48 13 | 3.69 |
SeaBreeze | 6/20/98  6:05PM | Lo 133000, 71 | 49 | 22 | 223
Totals “ | I 118,806 17322,991 (14,708 3,349 | 4.39
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Table 1. B. 1998 Survey Weather Data

A . B C oM N0 P Q . R
Beach | Date | Time | Air Temp | Wind Dir | Wind Vel | Wave Hgt | Weathe m Notes
Delaware | . i . . | _
Fowlers _ | . | _
Fowlers | 5/9/98 AM | “ | clear |
Fowlers | 5/9/98 PM : dusk
Fowlers | 5/23/98 8:20AM . ! | | 1 ,
Fowlers M\Nw\mm 7:40-8:50PM 70 | SW 3mph _ 1-1.5" | clear #_ partial sunlight,dusk, calm
Fowlers m\m\wm 7:00-9:00AM 60 NE . 5-10mph | 1-1.5° | cloudy )
Fowlers “ m\m\mm 7:35-8:30PM 65 | Nw | <5mph <" | clear _
Fowlers 16/20/98 | 6:25AM _ , ] ' partialcloud |
Fowlers m\mo\mm 6:30PM 80 | E <Smph | <1' | clear
- | I ,w [ i I |
Slaughter | 5/22/98 | 5:30PM 68 | N | 10-15mph | 1ft.  clear full sunlight
Slaughter m\mw\m,m | 7:00-7:30AM | 65 I} . ﬁ. | clear full sunlight
Slaughter m\wo\mm 12:50-1:45AM 80 | ' 5-7mph ’ <1ft. | full dark slight haze to cloudy
Slaughter ! m\wo\wm 2:30-3:40PM ! | ESE 4-8mph | minimal clear | full sunlight, hot, mild breeze
Slaughter m\m\mm 7:00- m Aio>?_ . 70 | minimal M mam_n_ocam :_mr thin clouds Uﬂmm_e:@ up
Slaughter | 6/6/98 * 7:15-9:00PM 80 * NE 5-10mph Q minimal clear  |nearly dusk,beautiful evening
Slaughter ~m\5\mm -_.uz 82 | w 5-10mph | calm ?m&m_n_ocam partial mc:__m:ﬁ high clouds |
Slaughter 16/20/98 | 6:00-6:30AM I 1 | | clear | sunny ) )
Big Stone S N | _ | I .
Big Stone | 5/8/98 7:30-9:00PM .58 H E Ao-_ 5mph | 2-3' | cloudy _, dusk
Big Stone 1 5/9/98 | 8:00-8:45AM ! 53 | N 115-20mph [ 3 | cloudy | light rain,water dirty
Big Stone . m\mm,\mm 6:30PM : 70 | N [ Smph | | fullsun | water temp. 70 degrees
Big Stone | 5/23/98  7:15-9:00AM 55 | N | 510mph | <1' | fullsun
Big Stone H 6/5/98 | 6:00-8:00PM 68 . Nw | Smph | flat | cloudy H dusk )
Big Stone i 6/6/98 | 6:30-7:30AM 53 . NW | 10mph | T | cloudy |
Big Stone 16/1 w\wm# 4:30-5:35PM 80 | W . 10mph + <1' | cloudy lots of eggs on beach+water
Big Stone | m\mo\wm 4:50-8:00AM 72 | wWSw ! Smph | <1 | cloudy | dawn
South Bowers | . “ , . , !
South Bowers | 5/23/98|  8:15-8:45AM 78 N 4mph |  partialcloud | calm
South Bowers | 5/23/98 8:45-9:15PM ﬂ . | lots of no see ums
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Table 1. B. 1998 Survey Weather Data

A
Beach
Delaware
North Bowers
North Bowers
North Bowers
North Bowers
North Bowers
North Bowers
North Bowers
North Bowers

Kitts Hummock
Kitts Hummock
Kitts Hummock
Kitts Hummock
Kitts Hummock

Pickering
Pickering
Pickering
Pickering
Pickering
Pickering
Pickering
Pickering
Pickering
Pickering
Pickering
Pickering
Pickering

Date

m\mw\mm
15/23/98

i

15/30/98

6/6/98
6/6/98

16/20/98

!

1

16/20/98

.M\Nw\mm‘

.

A

i

15/23/98 |
m\mw\mm
m\mw\mm

m\m\wm
5/9/98 |
m\mm\mm

. m\mw\mm

5/30/98 |

15/30/98]

15/31/98 |
 6/5/98

—

' 6/6/98 |
| 6/7/98
16/19/98
m\mo\mm

4

Time

6:10AM-12:00PM

7:05-9:30PM
1:50AM
6:30-10:30AM
6:00-9:10PM
6:10-7:05AM
5:30-8:30PM

9:30-9:45AM
11:00PM

9:00-9:45AM

9:20-10:20PM

7:00PM
8:25-9:50AM
7:30-9:00PM
7:45AM
1:15-2:15AM
2:00-3:15PM
2:40-3:30AM
7:30 PM
7:30-8:15AM
8:30-10:00AM
6:20-7:45PM
7:00AM

—

M
Air Temp

80
62

26C
30C
28C
28C

78

62

58
60

79
90
warm
70
16C
78
25C
29C

1

N
Wind Dir

NE
none

none
NE
NE

variable

mE

NW
SE
SE

1

0
Wind Vel

10mph
0

0
S5mph
3mph
Smph

4mph
Tmph
Smph
calm

15mph
3- -5mph
5-7mph
light
10mph
5-10mph

2-4mph

” Wave Hgt .

—

.

4

5

P

=)
1.5

1.5-2'
2.5
1.5
2.5

<1ft.

<6"

calm
m-_

2-4ft.
calm
2.5
minimal

nowaves

0.5'
minimal
0.5'
0-0.5'

Q

Weather

“partialcloud

dusk

Umn.m_n_o:q.»

clear
clear
clear

partialcloud

full dark

full dark

cloudy
cloudy
clear

,Um_.:m_n_oca
full sun
fulldark

_ cloudy

_um_,:m_n_oca
full sun
cloudy

clear

A‘nm..:.m__ sunlight, 40% humidity

, partialcloud

M_Qcmx. count 1 m,but2.5mdeep

1

Notes

full sunlight
moonlight

partial sunlight
partial sunlight
full sunlight, 62% humidity

1

full sunlight
clear

full darkness, rain in day
locals lots of crabs 5/7PM

moonlight, full darkness
lots of crabs

count1im,but1.5m
dawn

partial sunlight
hazy,full sunlight
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Table 1. B. 1998 Survey Weather Data

—t

A . B C Mo N | 0 P Q 1 R
Beach | Date | Time Air Temp | Wind Dir | Wind Vel | Wave Hgt | Weather m Notes
New Jersey , * [ ! )
Higbees i | . | | ) . .
Higbees 15/23/98 | 6:45-7:50PM ! S . light nowaves  clear “ full sunlight, water calm
Higbees m\m\wm * 6:00-7:15AM 60 | N 15mph | 1ft. | cloudy _ overcast,windy, partial sun
Higbees m\m\mm. 6:15PM 75 NW 10mph | 2.5ft. | clear | dusk, partial sun
Higbees m\mo\mm : 65 | NW  S5mph | 0.5ft. | partialcloud | overcast, partial sun
Higbees m\mo\mm | 80 | Sw 15mph 0.5ft. ﬁm_.:m_o_oca_ warm, humid, partial sun
Norbury's _ w | I ] ]
Norbury's m\mw\wm 6:41-7:40AM 57 , W . 5-10mph | none |  clear “ dawn, full sun, light breeze
Norbury's m\mw‘mwrmh 6:30-8:31PM 68 i w 5-10mph | 0 | clear partial sun, dusk
Norbury's , m\m\.mm 6:15-7:20AM chilly | W | strong | 1/3m {m_.:m_o_oc%f dawn. overcast |
Norbury's m\m\wm 6:00PM 72 ! w | strong | 1-2ft. A clear full sunlight, dusk
Norbury's _m\wo“\mm‘ 5:30-6:45AM 70 . SW 2-3knots | A 6" clear | dawn, nice!
Norbury's | 67/20/98 | 5:50PM 80 SW | light | 4-6" “ clear * dusk,hazy
Norbury's 16/23/98 8:40PM 80 | nobreeze | 0 | no waves | overcast full darkness
Norbury's 7/9/98 h 7:45PM 72 | SW light 6" | clear dusk,moonlight,pleasant
|
Rutgers South | T - [ I
‘Rutgers South _ M\xwwbml_- 6:00-7:32AM S5 | WNw 8-10mph | 12-18" T Cclear full sunlight
_ Rutgers South | 5/23 7:19-8:25PM 70 | SW | Sknots | 6" clear | full sun,ASA 64, E 5.6/8,S 8
Rutgers South 1 6:00-7:05AM 55 . W 1 10-15kts | 15-18" cloudy | ASA 64,N 4,E4 M|m )
_ Rutgers South | 7:15-7:49PM W 2 10-15kts | 1-2" | clear | ASA 64, E 1 , S 11 ]
_Highs m | ) I S ] i
Highs m\mm.wim 1 AM ) NW | very windy | u |
Highs | .m\ 9/98 | PM 1 ) | . N _
_ Highs |5/23/98 AM | | | |
Highs 15/23/98 | 7:30-8:30PM 79.5 w | 5-7mph H 6" H clear | full sun,dusk,1m in
Highs 5/24/98' 8:10PM H . | | |
Highs | m\m\wm AM i | |
Highs 1 6/6/98 PM _ w _
Highs  [6/20/98 | AM j |
Highs 16/20/98 PM | ]
| |
_
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Table 1. B. 1998 Survey Weather Data

A B C M | N 0O | P 1 Q ] R
Beach | Date | Time | Air Temp | Wind Dir _ Wind Vel ;.Emé Hgt | Weather _ Notes
New Jersey | | | ] | | | .
Kimbles | | | ] ) | | _
Kimbles | 9/9/98 | 8:00-9:15AM . windy _
Kimbles 5/9/98 | 8 .mb -9:10PM | [ | windy ; ) |
‘Kimbles m m\mw\wm | 7:15-8:15AM 4* “ | H | clear _T full sun, pleasant morning
Kimbles " m\mw\mm 7:30-9:45PM ] | _ . | dusk _ moonlight,full dark,pleasant
~ Kimbles m\m\mm 7:00-7: No>z_ _ . windy . rough | cloudy | partial sun
Kimbles | 6/6/98 | M | ! ‘ 4 |
Kimbles 1 6/20/98 | 6:00-6:30AM | ] | |
Kimbles ~ |6/20/98 |  6:30-7:00PM | | ! “ I .
Kimbles/Pierces Ck | | B i | i i |
Kimbles/Pierces Ck | 5/23/98 | AM ] I ] m T *
Kimbles/Pierces Qm;Emn\wm; 8:30-8:50PM | I h 1 | Right angle to shoreline
Kimbles/Pierces Ck | 6/6/98 AM 1 - , 1 i _ Width 14-15 ft.
Kimbles/Pierces Ck ﬁtm\m\wm . _PM 1 | , . and bar with spawning occurin
“Kimbles/Pierces Ck | 6/20/98 AM+PM I ] T ] T
Kimbles/Cooks Ck m - | 1 | 1 1
Kimbles/Cooks Ck | 5/23/98 | ~AM 1 L T 1 Right angle to shoreline
Kimbles/Cooks Ck | 15/23/98 | 9:15-9:40PM | 1 | Il | Width 10-12 ft.
Kimbles/Cooks Ck | 6/6/98 | AM+PM I i | I sand bar with spawning occurin
Kimbles/Cooks Ck | 6/20/98 | AM+PM ] T | T ] _
Cooks #;I - ] B 1 - T M ‘ R 1 o
Cooks ] I‘M,E\w.mi_. 8:10-9:35AM | 50 Hl NE | 20-30mph | 1-1.5ft. H cloudy | Dawn
~Cooks  |5/11/98 | - PM p o i B | | Heavy Rain and Wind
Cooks 5/23/98 | 6:30-8:00AM | 48 | SW | 20mph 1ft. | clear | ~Dawn
~ Cooks 15/23/98 | 6:30-9:00PM . 65 | NE 110- Amiu: <1ft. | clear,sunny | Full sun-Dusk-Full Darkness
Cooks Tm.m,m.m\ 98 8:10-9:30AM | 63 | SW | Smph | <1ft. | overcast Dawn
Cooks 15/25/98 7:45-9:15PM | 68 | SW | 5-10mph | <Ift. H cloudy Dusk-Full Darkness
Cooks | 6/9/98 ” 8:15-9:15AM i 60 | S . Smph | 6" | clear Dawn, light breeze
Cooks 6/9/98 8:20-9:10PM 65 S Smph | 6" cloudy Dusk

——
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Table 1. B. 1998 Survey Weather Data

A , B -C | M w N _ 0 4_ P Q , R
Beach . Date u Time | Air Temp | Wind Dir | Wind Vel | Wave Hgt | Weather | Notes
New Jersey | , | |
mmmalm = _ - + IS — ¢_ + ; 1
Reeds m\m\mm 8:20-9:30AM | 59 4 N 15-20mph 1ft. | cloudy | light rain, windy
Reeds | 5/9/98 | 8:10-9:50PM . 57 . NNE “ 20mph “ <1ft. | cloudy | windy,dusk-full darkness
Reeds 15/23/98 | 7:00-8:00AM | 60 | N | 0-5mph | <1ft. |Full sunlight|
Reeds 5/23/98 | 7:45-8:30PM | 60 | SW | 5-10mph | <1ft. | clear _ Full sun-dusk
Reeds-South BC | 6/6/98 | 6:45-7:15AM | 52 NW M 10-15mph | :.m.ms\m__mL cloudy u Dawn
Reeds-South BC . m\m\wm 7:25-7:45PM 70 . NwW 110- AmB_u: m?.wim:ﬁ clear | windy, 2-3 ft. swells
| | ‘H — S |
Moores | 5/9/98 10:15-11:30AM 1 59 N 1 am NOBU: 0 | cloudy | light rain
Moores 5/23/98 | | 8:40-9:10AM |60 | N | 0-5mph i <1ft. g Full sun | water-flat
Moares | | 5/23/98 | PM 1 50 S | S5-10mph | 1ft. | clear _:ooama access road,no count
Moores | 6/6/98 | 7:45-8:10AM | 57 Nw | 5-10mph | 1ft.swell cloudy |
Moores . 6/6/98 | 8:25-8:45PM .60 NwW_ | 10-15mph | 2ftswell | clear | windy, 2-3ft. swells
Moores-Creek I ] I I w «
Moores- Creek | 5/23/98 | AM | 60 i N | O-5Smph | <1ft. clear  JSW,strong,no sandbars,sand+
Thompsons-Marsh | 4 ) i T ,J_wl 1 I |
| 1 1 i 1 _
West Bank Channel 2 N w N I .+ sand with peat at ends
West Bank Channel Nim.\lm\mm 9:15-9:40AM | 54 | NNW windy | <0.5ft. | cloudy | drizzle
West Bank Channel 2 m‘\m\m\wm;ﬁ ~9:00-9:10AM | 65 | NE mildwind | none |partialcloud| )
AdlersDitch | | N o ) H N | sandy,small clumps Spartina.
Adler'sDitch | 5/9/98 | 9:50-10:00AM | 54 | NNW | windy | <O5ft. | cloudy | ]
Adler's Ditch(1 mile)| 5/23/98 | 8:45-8:55AM 1 65 NE | ‘mild wind | none | partialcloud| 200mlength,3m into water
Adler's Ditch | 6/20/98 | 7:35-7:55AM__ mid60-70's _NE | O-5mph | N/A | Full sun Hazy,humid
_Adler's Ditch-South | 6/20/98 | 7:10-7:30AM I'mid60-70's | NE | O5mph | NA | Full sun | Hazy,humid
Other Sites | ) i ) 1 I H. i 1 ~
Thompson Beach maﬁ m\m\mm | 12:30-1:30PM i ! | . ! 4 B |
East Bank Channel 2| 5/9/98 | 10:15AM . cool | windy | ., | _overcast | damp with occasional rain
Riggins Ditch | 5/9/98 * 10:15AM . cool windy | i | overcast damp with occasional rain
Channel 3 m\w\mm 10:15AM cool windy | o overcast | damp with occasional rain
" Channel 1 (North) | m\Nw\wm 8:10-8:30AM , 65 NE mild wind  none _Um_‘:m_o_ga cool
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Table 1. B. 1998 Survey Weather Data

A . B C | M | N l o) P . Q R
Beach | Date | Time | Air Temp | Wind Dir | Wind Vel Wave Hgt b Weather Notes
New Jersey . | | .
Other Sites . - m | | . m “ m
Channel 1 AZO_A:V 6/5/98 | 8:45AM | ! | . | w
~Channel 1 Amocﬁ:v 6/5/98 . 9:35AM L | _ | * *
Channel 2 6/6/98 | 7:31AM L 65 | | _ | partialsun | hazy
East <<mmﬁ+mcﬁn:mﬂm_ 6/6/98 ._ 8:00AM | 65 | | \ | partialsun | hazy ]
“Riggins Ditch-East | 6/6/98 w 8:15AM | 65 | “ “ partialsun “_ hazy
Plug Channel 4 | 6/6/98 | 8:30AM | 65 +_ | | | partialsun _ hazy
~South side of Plug | 6/6/98 . 8:57AM | 65 | | | |_partialsun | hazy
“Riggins Ditch-West | m\m\wm | 9:30AM i 65 | _ | | partialsun | hazy
Channel 1 | ' 6/6/98 | 10:30AM .65 ‘ i | | partialsun_| hazy
“Thompsons-Beach | | . _ ] H_ “ m |
~ Thompsons- -Beach | 5/9/98 | 9:15AM | 54 | NNW  windy | <0.5ft. | cloudy |
Thompsons-Beach m\mw.\m 8:10-8:30AM .65 | NE | midwind | none | partialcloud| crabs in shallows
~ Thompsons mmmn: | m\m\m‘ml 7:45AM L 70 S . 10 knots | 1 ft. *.o_mm: sunny | Western part |
~ Thompsons-Beach 1 6/20/98 | 8:00-8:10AM _B_Qmo 70' mq NE 4 0-5mph | N/A | Full sun | Hazy,humid
Commercial Aos\:m:ﬁ .* I ] | H I |
. . , 1 1 : T - T
15/13/98|  12:30-6:30PM _ * ] | I i ]
, m\ww\om 8, - | | i L xt
Channel 2E A 6/12/98 1:00-1:45PM low 60's | o .“\ | none | cloudy |  overcast withdrizzle
) Channel 3C m\.wm!\wsm. 2:00-2:30PM L low 60's | | | none | cloudy |  overcast with drizzle
. ?\..Nei 1:30-3:05PM | ] | I !
: . ! ~ — i |- 4+ - | ]
East Point |
~ East Point 5/ A\O\Mp 10:42-11:15PM | 55 | ENE % 6-7knots | 1-2ft. | cloudy T Full Darkness |
i East Point _ 5/11/98 | 10:24AM | 50 _ NE 20-25 | 1-2ft. | cloudy | o
) East Point I ms\w.w\om m :40PM 1 65 | S H 8knots | 1ft. | clear | Dusk,seg16-18 inaccessible
East Point 5/24/98 | 5-10:30AM | 73 | WNW 3-4knots 1ft. | clear | Full Sunlight ]
East Point [ 6/6/98 | l“mu -7:45PM 70 NW | 12mph L 2-3ft. | clear | Full sunlight |
) East Point m m\w\.m!m, 7:55AM ! 65 L WNwW H 7-8knots | 1ft. | partialcloud Full Sunfight
i East Point | m.\mo\wm* 7:30AM 75 | N | Smph |1t | clear Full Sunlight
East Point 16/21/98 | 7:40PM 80 | . 0 i . clear  ull sun, JNot accessible15-18s¢
) m u . [ 1 + ‘ StreamEtoW, 1ft.width,marsh
. | m | StreamNtoS, 1-2ft.width,mars}
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Table 1. B. 1998 Survey Weather Data

A _ B | C _ M | N . 0 ] P Q . R
Beach | Date | Time | Air Temp | Wind Dir | Wind Vel | Wave Hgt | Weather Notes
New Jersey i | . i i | |
Fortescue i ,
Fortescue  6/6/98  12:45-1:40PM | 59 NW  20knots = Tft. | cloudy |
Fortescue | 6/6/98 =~ 11:35PM-12:05AM | 68 NW 25knots 1ft. nmﬂ:m_n_o:a
Fortescue 16/20/98 |  10:30AM-12:30PM # 76 . WNW mw:‘o,ﬂm Lo<]ft. 1 nmn_m_n_oca
Fortescue | 6/20/98 | L 76 ! w light ~ moderate | cloudy | near dusk
Fortescue-creek | | “ , . _ ” _
Oyster Creek _ m\mo\mm | 7:00-7:20AM | ! | 1 RightAngle,40ft.,moderate,sang
OysterCk Mouth | 6/20/98 | 7:30-7:40PM | k, _
Fortescue Creek | 6/6/98 | i w |
Fortescue Creek | 6/20/98 | | | . ; | | 100ft.width,sandy
Gandys H “ - B L | | ‘ |
Gandys m\ao\mm 10:23-12:15PM _* 60 . ENE | Smph | 6" M overcast no sun
Gandys m:o\mm 10:25-11:35PM 1 60 ! NE Smph | 6" | overcast _ no moon
Gandys m\NA\om 9:10-10:20AM 70 | calm cam | 6" | bright sun | |
Gandys d_ m\NA\wm 9:25-10:00PM JM 70 - SW Smph Mft. | dark no moon, no stars
Gandys mmw.mx.mm 10:25AM-noon 68 ‘ SW  10mph | 1ft. overcast
Gandys m\mm\mm | 10:05PM-Midnight H 72 WSW 7mph 8" g overcast | no stars
Gandys 6/7/98 | 9:00-11:00AM | 65 SW Smph | 6" | full'sun
‘Gandys | 6/7/98 | 9:20-10:30PM_ | 65 | W 10mph | 1ft. | full moon | no clouds
Gandys | 6/8/98 . 9:40- 11:05AM | 65 | w i 10mph | 1ft. Lo sunny | spotty clouds |
‘Gandys | 6/8/98 | 9:40-11:00PM | 72 | calm calm 6" | fullmoon | no clouds
‘Gandys m\ma 1/98 | 8:15-9:45AM | 82 . cam = cam | 6" + clear low sun
Gandys m\ma\me 8:25-9:40PM 5 ) ~Smph_ 8" |  dusk
Gandys-creek " w ‘ ‘ H L ! H M *,
Beach Creek | 5/1 o\mm 10:23-12:15PM | 60 ENE | Smph | 6" | overcast | no sun
Beach Creek | 15/24/98 9:10-10:20AM 1 70 4 cam  cam | 1 _ east bank 40m, west bank
Beach Creek m\NM\mm 10:25AM-noon | 68 i SW  10mph _ .
Beach Creek m\w\mm 19:00-11:00AM | 65 SW Smph | 6" | fullsun
Beach Creek 6/8/98 | 9:40-11:05AM | 65 w 10mph 1 1ft. | sunny _ spotty clouds
Beach Creek “ 6/21/98 8:15-9:45AM | 82 calm calm 6" | clear | low sun

i 1

1 1
I
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Table 1. B. 1998 Survey Weather Data

A B C M N | O | P o, Q . R .

Beach | Date N Time | AirTemp | Wind Dir | Wind Vel | Wave Hgt | Weather |  Notes ]
New Jersey B _ , R - i
Sea Breeze N R 1 1 1 |
Sea Breeze 5/9/98 | 10:00-10:20AM 59 | NNE 15-20knots| 1ft. | cloudy | rain
Sea Breeze | 5/23/98 | 8:30-9:30AM 65 | N 10knots |  1ft. | clear | sunny, cirrus clouds
SeaBreeze | 6/6/98 | = AMandPM | 65 1 S | moderate | calm | - . High Ceiling-Good
Sea Breeze 16/20/98 | 5:40AM | 4 breezy ! clear | |
Sea Breeze 6/20/98 | 6:05PM . I ~cam | [ clear |

_ . + 1 | 1 I | .ﬁ ]
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Table 2. Summary of 1998 Survey Data
A. Delaware Beaches

[Estimate |Estimate |Estimate |Estimate |Estimate |Estimate |Estimate |Estimate | Beach
4 R J~ — = —_— ] s o +. S . 4 - 4 -
| 5/9/98 | 5/9/98 | 5/23/98 | 5/23/98 | 6/6/98 | 6/6/98 4 6/20/98 | 6/20/98  Totals
AM PM AM PM AM PM AM | PM
-+ - 1 t 1 -+ - nA_l {- 1 1
i - ! ! - | . - i 1 .
Fowlers 67 o0 _ 500 | 1,567 | 267 | 467 . 2:200 | 933 | 6,001
Slaughter u H 3233 51533 133 | 18,300 | 50200 | 4233 | 82632
. * * | (5722/98) | | 1(6/19/98) | .
Big Stone L0 0 | 253 124978 0 | 42,729 | 24320 | 3716 | 195996 |
- ] | (5/8/98) | 1 (5/22/98) 1 (6/5/98) | | (6/19/98) | |
South Bowers | [ | 12,931 | 59,928 ] , [ | 72,859
North Bowers | 1 | 4983 | 36573 | 72 f 2,196 | 751 “ 650 | 45,225
Kitts Hummock | — u_ R INRE 7. T R S— S S——
Pickering o [ 22 | 14:456 1 27,333 “ 178 | 19,022 | 4,722 | 10,611 _ 76,444
S . | | , | 6/5/98 | P -
AMandPMTotals | 67 | 122 | 45112 | 316,490 | 650 82,714 | 37,193 ﬂ 20,143 | 502,491
Daily Total | 189 361,602 | 83,364 | 57,336 | 502,491

Limuli Laboratories

7 Bay Avenue, Dias Creek

Cape May Court House, NJ 08210
609-465-6552



Table 2. Summary of 1998 Survey Data
B. New Jersey Beaches

B |Estimate hma_‘:mﬁm Estimate |Estimate |Estimate |Estimate |Estimate |Estimate | Beach |
B 1 MB,\.@,@, m\m\mm | 5/23/98 | 5/23/98 | 6/6/98 | 6/6/98 im.\_Nb%_m m\._mlo\mm | Totals |
| 4 M AM | PM | aM | M +
. i i 1 4 4
Higbees ) L— - | 152 e 11 0 . 370 # 163 # 696
Norbury's B | 135 14850 0 | 0 | 1647 | 378 | 17,010 |
RutgersSouth | |0 | 26473 | o0 | 0o | 1 26473
Highs o b 0 | 0 | s280 | 0o | o | o0 0 | 5280
S B S I | |
Kimbles | 0 | O | 1,189 | 147786 | 0 | 0 | 0 | 0 | 15967 |
~ Cooks . 2,08 | 1—. 1,029 | l_wlwmw,gj_- 14 137971
) (5/11/98) 1 1(6/9/98) | (6/9/98) | ]
 Reeds | 476 | 2,465 | 714 26622 . o | o | ] 130,277
Moores | 19800 | | 520 | | 0o | 267 | I 26,587
~ Thompsons-Beach | 15 | . o7s T4 | 2,467 | 2,561
_ East Point 2,459 6,012 | 7,188 19,545 | 0 21 | 1,763 | 475 | 37,463
(5/11/98) | (5/24/98) | (6/7/98) o 6/21/98 | ]
Fortescue 1 | I - 0 0 2,947 6,240 | 9,187 |
Gandys | 278 | 979 | 538 | 6173 | 9 | 38 | 3014 | 989 | 12,705 |
B | I | (6/7/98) | (6/7/98) | (6/21/98) (6/21/98) | |
-Mmm w_‘mmNm |18 | | 572 | 1 0 I 61 7 1 wmlm{n |
AMand PM Totals | 23,046 | 11,542 u_,l 17,960 | 148,444 | 225 | 497 | 12,269 | 8,316 | 222,299 |
Daily Totals | 134588 | 166,404 | 722 20,585 | 222,299 |

Limuli Laboratories

7 Bay Avenue, Dias Creek

Cape May Court House, NJ 08210
609-465-6552



Table 2. Summary of 1998 Survey Data
C. Tidal Creek and Marsh Areas

|Estimate  |Estimate |Estimate |Estimate |Estimate  |[Estimate  |Estimate |Estimate |
| 5/9/98 | 5/9/98 4_ 5/23/98 | 5/23/98 | 6/6/98 | 6/6/98 | 6/20/98 | 6/20/98 | Totals
_New Jersey | AM PM AM | PM_ | AM | PM | AM | PM :
Kimbles/Pierces Ck | 2,200 19,217 50 | 0 0 . 0 21,467
~ Kimbles/Cooks Ck - 1,90 | 5767 | o | o | 0 | 0 ._ 7,667
_ Thompsons-Marsh | | | I A E— ] |
West Bank Channel 2 | 572 | L 544 - ) ] 1 | | 1,116
AdersDitch | 307 | | 1,990 | [ 490 | [
SR W I S N— ul | S
Other Sites | 500 | 1ose0 | — 15 I HL,_OM
Fortescue-Creek || ||~ " 1533 | 4400 | 5933
- 4 B — ~ B R B
Gandys-Creek | 31 | 1o | 0 | 122 1 163
S (5/10/98) | (5/24/98) | (6/7/98) ~ |(e/21/98) | ]
| SeaBreeze-Creek | | : - S S A | S
| AMandPMTotals | 1,410 | | 7,334 | 24984 65 | 0 | 2045 | 4400 Aﬁ 40,238 |
| Daily Totals 40 .ﬂiv | 32,318 | | 65 [ | 6445 | 40,238 |

Limuli Laboratories

7 Bay Avenue, Dias Creek

Cape May Court House, NJ 08210
609-465-6552



Table 3. Comparison of Data on Horseshoe Crabs Spawning on Delaware Bay
Shores on Pre-Selected Dates*.

_ - | 9-May-98 23-May-98 3 6-Jun-98  20-Jun-98
~ Estimation of Spawning Individuals j 34,777 528,006 ’ 84,086 » 77,921
Percentage of DE Spawning Individuals ; 1 68 i 99 _——_7?1 —_—j
1
Percentage of NJ Spawning Individuals l 99 32 ! 1T 26
~Individuals During AM High Tide 23,113 63072 | 875 49,462
. Individuals During PM High Tide 11,664 464,934 ; 83,211 : 28,459 |
B _Ratio of Individuals PM vs. AM Tide } 0.50 7.37 : 95.10 1 0.58 |
~ Beaches Surveyed in Delaware ] 3 | 7 ; 5 .
-  Beaches Surveyed in New Jersey ' 9 12 i 12 —_ 9 —_—
__—_ Ratio of Male Individuals to Female : 4.66 E - o
Ratio Male to Female Delaware } 4.83 ; [
| Ratio Male to Female New Jersey - i 4.39 ] i B : ; -
- Main Spawning Beaches in Delaware | Slaughter I o ]
‘ Big Stone |

Main Spawning Beaches in New Jersey Rutgers South
Reeds

Cooks

Limuli Laboratories

7 Bay Avenue, Dias Creek

* Each Year, at least two months prior to the expected Cape May Court House, NJ 08210
spawning season, a "census'date is selected. 609-465-6552



Table 3. Comparison of Data on Horseshoe Crabs Spawning on Delaware Bay
Shores on Pre-Selected Dates*.

- - ) 10-May-97 | 24-May-97 7-Jun-97  21-Jun-97
~ Estimation of Spawning Individuals 140,121 | 703,846 33,599 453,818
. 1
- —_Percentage of DE Spawning Individuals L 99 79 14 __::?5_— __ i
o Percentage of NJ Spawning Individuals 1 21 : 86 __:—_55-_—__ B
~Individuals During AM High Tide 93,631 228,036 | 23,002 | 140,202
Individuals During PM High Tide | 46,490 475,810 10,597 _3_1 3_L61_6_:
~ Ratio of Individuals PM vs. AM Tide ! 0.5 209 | 046 224
S ! |
Beaches Surveyed in Delaware , 7 ' 7 | 6 A
| Beaches Surveyed in New Jersey | 9 | 12 ' 10 9
— n . | o LA
~ Ratio of Male Individuals to Female ) ' 3.48 : I
. ‘ | R
L . ! | S
i Ratio Male to Female Delaware | 3.37 , ]
Ratio Male to Female New Jersey N K 3.78 ‘ __i:—:_:__ o
i Main S;—).;wﬁng Beaches:in Delaware ‘ B n | —Sl_a—ughter_ _! _ . - ﬁ
- B ‘ | Big Stone ] - o -
‘ 1
| | |
— ! ; | —
| - |
I ! ; ‘. I
e E—
Main Spawning Beaches in New Jersey 1 Norburys -

Rutgers South

* Each Year, at least two months prior to the expected
spawning season, a "census"date is selected.

Limuli Laboratories

7 Bay Avenue, Dias Creek

Cape May Court House, NJ 08210

609-465-6552



Table 3. Comparison of Data on Horseshoe Crabs Spawning on Delaware Bay
Shores on Pre-Selected Dates*.

| 4-May-96 18-May-96 | 1-Jun-96  15-Jun-96
Estimation of Spawning Individuals , 163,239 209,976 ‘ 466,124 182,193
TRgMEVISEs | ten 196193
Percentage of—D?gp—z;NrLing Individuals l - 95 88 79 T— ) : 88 -
- Percentage of NJ Spawning Individuals i 5 12 ' 21 . 12
Individuals During AM High Tide 59,003 27,953 | 67,834 | 25229 B
~Individuals During PM High Tide 104,236 182,023 398,290 156,964
Ratio of Individuals PM vs. AMTide 1.7 651 | 587 | 622
| r S
Beaches Surveyed in Delaware I 6 6 7 >
I
j ~ Beaches Surveyed in New Jersey | 4 8 ' 10 8
| Ratio of Male Individuals to Female [ avg. 2.45 _:i: _j——_-
| S S
Ratio Male to Female Delaware | | avg.2.82 -
T Ratio Male to Female New Jersey ‘ avg. 2.52 -
1
l
Main Spawning Beaches in Delaware i [ Slaughter ____ .
e | | Big Stone - -
- | SouthBowers
o —— i B
! i PR —
|
Main Spawning Beaches in New Jersey | | Norburys |
| Rutgers South | -
B - - '7 Highs ) -
L East Point - o

* Each Year, at least two months prior to the expected
spawning season, a "census"date is selected.

Limuii Laboratories

7 Bay Avenue, Dias Creek

Cape May Court House, NJ 08210
609-465-6552




Table 3. Comparison of Data on Horseshoe Crabs Spawning on Delaware Bay
Shores on Pre-Selected Dates*.

B - 27-May-95 10-Jun-95 21-May-94 11-Jun-94
Estimation of Spawning Individuals 91,864 112,912 104,000 | 342,884
L _:l’:er__t_ﬁentage of DE Spawning Individuals 97 96 - j7—4— i N |
__ Per?éntage of NJ Spawning Individuals 3 4 26 * 9
~ Individuals During AM High Tide 2,609 38,080 52,694 44,651 |
) Individuals During PM High Tide 89,255 74832 51,306 | 298,233 |
~ Ratio of Individuals PM vs. AM Tide 34.21 196 = 097 ~ 6.68
S | B ;
Beaches Surveyed in Delaware : 7 5 8 4
Beaches Surveyed in New Jersey 3 9 15 3
Ratio of Male Individuals to Female 2.74 246 3.74
~ Ratio Male to Female Delaware 3.39 216 352
______ _B—a_t_i_o Male to Female New Jersey 2.74 T —_3 1_{ B :_ o i6_2 _ B
- Méi—n:Spaining Beaches in Delaware Slaughter §I§ﬁghter _; Kiits Hummock I N Bi{; Stone
S Pickering Pickering _ Pickering L_ Bowers
N Pickering
B i s S SO B
Main Spawning Beaches in New Jersey Highs Highs ~ Highs Moores
- - East Point East Point |~ Moores -
‘East Point '

* Each Year, at least two months prior to the expected

spawning season, a "census"date is selected.

Limuli Laboratories
7 Bay Avenue, Dias Creek

Cape May Court House, NJ 08210

609-465-6552



Table 3. Comparison of Data on Horseshoe Crabs Spawning on Delaware Bay
Shores on Pre-Selected Dates*.

5-Jun-93 | 16-May-92 | 25-May-91 |  8-Jun-90
~ Estimation of Spawning Individuals 394,039 | 399,147 | 1,224,771 | 1,240,679
a l;ercentage of DE Spawning Individuals 88 | 28 ' N 43 ' B _12_9—_——__
Percentage of NJ Spawning Individuals 12 72 ﬁ 57 i - 81
T 1
o individuals During AM High Tide 16,846 133,952 318,153 317,399
individuals During PM High Tide 377,193 265,195 { 906,618 | 923,280
| | PR
~Ratio of Individuals PM vs. AM Tide 2239 | 2.04 . 285 291
- | I B
Beaches Surveyed in Delaware 9 | 13 ' 13 2
t
Beaches Surveyed in New Jersey 9 11 8 __ 13 :
~ Ratio of Male Individuals to Female 2.49 3.13 2.64 2.19
- Ratio Male to Female Delaware 2.77 2.12 : 2.78 :5_7_6
Ratio Male to Female New Jersey o 2.29 4.14 L 2.51 262 |
[
~ Main Spawning Beaches in Delaware Big Stone Pickering North Bowers Cedar Beach
South Bowers . Kitts Hummock = South Bowers
Kitts Hummock . Pickering  Kitts Hummock
. Pickering | Port Mahon Pickering
Port Mahon Kelly.Island o
Main Spawning Beaches in New Jersey Kimbles Kimbles Fortescue Cooks Beach
Highs Highs Moores Beach Highs Beach
East Point = Moores Beach
- 5 | Thompsons
‘ East Point

* Each Year, at least two months prior to the expected
spawning season, a "census"date is selected.

Limuli Laboratories

7 Bay Avenue, Dias Creek

Cape May Court House, NJ 08210
609-465-6552



Table 4. Spawning Estimates Survey Dates 1990-1998
A. Delaware Beaches

| 1990 1991 | 1992 1993 | 1994 | 1995 | 1996 1997 1998
Beach _ | _ _ | | | |
Cape Henlopen m 2,375 H 6,250 .m I .“ Hr * M 4
Roosevelt Inlet _ 18,400 | 61,120 | | i | | | |
) Broadkill L 450 1 | . 2,782 ) | _ | I}
Primehook [ 939 | o 95 | 0 | | 0 | !
m0<<_m1 mmmor i - | ol ] 0 | @ 1 d.mto B ) 1 o | 2, omw
Slaughter Beach 72,165 14,583 28,398 | 120 38,298 | 122,628 | 126,833 | 54,766
~ Big Stone Beach 33,000 w | 3773 | 243792 | 0 | 2888 lH 152,760 | 185,186 | 125231 |
~ South Bowers | 72,163 32,085 | 10,102 | 27,264 | 338 | 12498 37,182 | 71,658 | 72,859
North Bowers | 7,280 ﬁ 56,420 | 13,000 | 11,677 | 111362 B 28,510 | 53,733 | 41,556
~ St. Jones Zmox |3, mw» | 44,956
_ KittsHummock | 19,300 | 18,266* | 10,212 | 29,874 | 67,000 | 0 | B 22,800 | 23334
Poxm_‘_zu Beach 21,075* 34,677 27,022 13,318 m NAO 36,934 124,190 | 48,133 i 41,789
PortMahon | BAOGt | 30957 | 8208 | 10617 | a7 | | - I
Kelly Island 70,266* 165,130* 9,046 6,095 ] B | )
u Kent _w_mza ) 820* ] o | ] Ha - N “ﬁ | B _ o
H wochV\ _._oow Is N N aﬂo.*l | - : I‘HI - o || - IH k ) i |
Woodland mmmn: % 0 1 775 | 0 1 1 | i | -
Augustine Beach 0 .gw | i
" Collins Beach T no Ummn: ] ] ! | ! I
i + — — — i r i
Totals _T 327,250 | 429,662 | 109,851 | 346,394 | 76,745 | 102,100 A 368,804 553,299 361,602

* Changed from Original Data

Limuli Laboratories

7 Bay Avenue, Dias Creek
Cape May Court House, NJ

08210
609-465-6552



Table 4. Spawning Estimates Survey Dates 1990-1998
B. New Jersey Beaches

| 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 1998

Beach | | | | A | _ *

m::mmﬁ wmmn: “ 0 1 _ | 0 ._ |- “ | i

Higbees | | = | | 941 305 | 22 | 182
zo_x% Cape _sm< | ) o058 |0 | 0 | _ |
hbm Hall Creek | 38,849 | A ) | i . _ |

villas 4,270 | 4791 | 28,000 | o425 | @ - _ ) L ,

zo&:ermsa_:m 7,946 | 8644 | +l$|m|mm | 53 | 1 14,687 | 30,348 | 14,985 |
~ SouthCsL T-Nool!-| - 32,240 | 7,588 | 320 4,740 | 19,517 | 37,468 | 26,473
~ HighsBeach | 82,991 | 3,179 | 19,880 | 7,718 | 896 | 2425 8,968 | 10,107 | 5280
~ Pierces Pt. | N I | 1,854 | 183 | _

Kimbles | 160,980 | 11,732 | 270 | 224 | 3,256 | 12,278 Hﬁ 15967 |
~ Cooks Beach | 358,020 ~ 133348* | 2412 | 360 | 105 | 493%2 35,600 |
~ ReedsBeach | 16,818 | 18,868* | 4,667* | 2,601 | 459 | 3,552 | 27,999 | 27,336 |

~ Moores Beach | 198,505 | 481,754 | 3,636 | | 7368 | 15200 6520 |
Thompsons Beach | 65,626 | I .T | B I | 3,356 | 75
_EastPoint | 25,802 | 58,541* | ] | 13,746 | 1,705 | 15420 | 9542 | 26733

Raybins | 1 L § S 0 | | | 1 ]
~ Fortescue | 13,564 | 145,195 Ti&mm _ 390 | 2,808 | | 840 | | 4
_ Gandy's Beach | 7,875 | 3,420 | 14,179 | 384 | | 10475 | 4227 | 6711

Sea Breeze | 8,760 # 1664 | 30 | | Sz
d T r T T T _+ “ 1 )
Totals | 812,408 | 722,342 | 322,367 | 49,780 | 27,255 10,812 | 97,320 | 150,547 | 166,404

Limuli Laboratories
7 Bay Avenue, Dias Creek

*Changed from original data Cape May Court House, NJ. 08210



