
WOODS HOLE LABORATORY REFERENCE DOCUMENT NO. 82~23 

Data on the Occurrence of Horseshoe 

Crabs, Limulus polyphemus (L.), in 

NMFS-NEFC Survey Samples 

by 

II ~ . 21 John W. Ropes-, Carl N. Shus~er, Jr.,-, 

Loretta O'Brien!~ and Ralph Mayoll 

!I U.S. Department of Commerce, NOAA, NMFS, Northeast Fisheries Center, 
Woods Hole Laboratory, Woods Hole, Massachusetts 02543. 

1:../ Virginia Institute of Marine Science and School of Marine Science, 
The College of William and Mary, Gloucester POint, VA 23062. 

May 1982 



Research on the lysate properties of the amebocytes in the blood 
of horseshoe crabs has stimulated consideration of man' s responsibility 
for its conservation and protection (Galler, 1979). Limulus polyphemus, 
Tachypleus tridentatus, ~ gigas, and Carcinoscorpins rotundicaudo are 
the four extant species of the subclass Xiphosura. Fossil remains date 
to the Ordovician period. The American horseshoe crab, Limulus polyphemus, 
is distributed along the Northwestern Atlantic coast from the Yucatan 
Peninsula to Canada; the remaining species occur in diverse Indo-Pacific 
habitats (Sekiguchi and Nakamura, 1979). 

The population viability of some of these ancient species may be 
threatened. The numbers of T. tridentatus in Japan, an endangered species, 
have declined due to pollution, overharvesting, and the destruction of 
spawning and nursery areas (Nishii, 1975 in Shuster and Botton, in prep.; 
Pearson and Woodland, 1979). Fishing practices in the United States have 
had probable negative L~pact on the American horseshoe crab in Delaware 
Bay. Beaches of the lower bay are spawning sites of maj or significance 
for adult crabs. Their annual migration to these beaches formed the basis 
for a unique commercial fishery that utilized them in livestock and poultry 
feeds and fertilizer. Large nl.llUbers (750,000 in 1855; 1,200,000 in 1856) 
were collected from the beaches or in gill nets, fyke nets, and pound nets. 
Catches reached a peak. of 4 to 5 million crabs in the late 1920 1 s, but 
declined thereafter to annual amounts of about 250,000 (Shuster, 1960). 
McHugh elg77) summarized landing records of horseshoe crabs -in New Jersey 
for 19'50-1975 and graphed the available records of a high level of harvest­
ing before a peak of about 2,600 metric tons was reached in 1929. Fishery 
statistics for the Middle Atlantic Region, which included mostly landings 
from Delaware Bay, showed a more than two-fold decline in catch from 1930 
to 1939 (Figure 1). This decline was probably due to overfishing. In 
the 1940's, the plants processing horseshoe crabs were forced to close and 
thereafter landings have averaged about 120 metric tons annually and ranged 
from 600 metric tons to none recorded. 

Fishermen continue to use horseshoe crabs for lobster, eel, and conch 
bait and prefer egg-laden females. Some of the catches reported for the 
Middle Atlantic Region after. the processing plants closed were for these 
purposes, but the levels have declined drastically (Figure 1). Fishery 
statistics record landings of less than 4 metric tons on only two occasions 
(1933 and 1939) from the New England Region and on one occasion (1954) from 
the Chesapeake Region during 1930 to 1968. Thereafter and to 1975, five 
annual landings of 3 to 11 metric tons were recorded for the New England 
Region and three laridings of 17 to 41 metric tons were recorded for the 
Chesapeake Region. These catches equal 2,750 to 22,500 animals, based on 
the average weight of 4 pounds per animal used for statistical purposes. 
Pearson and Weary (1980) reported that fishermen annually use 60,000 horse­
shoe crabs. These are only very approximate values, since the catches are 
geographically dispersed and many low level amounts are unreported~ 

Horseshoe crabs are considered to be a predator of the commercially 
important soft-shelled clam, Mya arenaria. This bivalve mollusc and 
Gemma gemma, Spisula solidissIIDa, Ensis directus, and Mytilus edulis have 
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Figure 1. Landing statistics on horseshoe crabs, Limulus 
polyphemus, in the Middle Atlantic Region com­
piled from num,erous Statistical Digests of 
Fishery Statistics of the United States, 
Departments of Commerce and Interior, Bureau 
of Commercial Fisheries. 
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been found in their diet (Turner, et ale 1948; Smith., 1949; Smith and 
Chin, 1953) •. Smith (1953) reported on the ability of horseshoe crabs to 
locate soft-shelled cla.n1!s. Turner (1949) and Smith et ale (1955) deve loped 
methods of combatting the predations of horseshoe crabs. Shellfish officers 
and clam diggers in some of the coastal towns of Massachusetts have dis­
posed of horseshoe crabs by throwing them well above the high tide zone or 
transporting them to dumps. The extent of these losses to the populations 
is unknown. 

Adult horseshoe crabs are removed from the populations for use in 
Limulus amebocyte lysate (LAL) tests; Pearson and Weary (1980) estimated 
that 30,000 crabs are taken annually. The bleeding technique is considered 
relatively harmless if only about one~third of the whole blood plasma is 
removed (Sekiguchi and Nakamura, 1979)" Hm"lever, the fate of some crabs 
after bleeding is doomed, since Massachusetts law prohibits releasing them 
in state waters (contrary to federal statut:e) and LAL producers far removed 
from the parent population find the expense of returning them to the parent 
population is an added research burden. 

Th~se various depredations continue despite a lack of adequate stat­
istics on annual harvesting rates or estimates assessing the extent of the 
populations, especially in the ocean. The data assembled herein provides 
a basis for elaborating on the occurrence of horseshoe crabs in the ocean. 
Heretofore, existing records of the "crab" on the continental shelf of North 
America are limited and are mostly for relatively nearshore shallow depths 
(Shuster 1979). Wolff (1977) reported 200 m for the species in Northern 
European \"laters. Records collected during assessment surveys by the National 
Marine Fisheries Service extend this record to deeper depths and may provide 
a basis for evaluating future sampling needs. 

Appendices Tables 1-5 list individual station data at locations where 
horseshoe crabs were caught during the respective types of survey cruises. 

Tables 1-5 summarize· data on horseshoe crabs caught during NMFS 
surveys. Table 1 lists the information from 16 survey cruises for surf clams 
(Spisula solidissima) and ocean quahogs (Arctica islandica) during 1965 to 
1980; Table 2 for six special clam surveys in 1972,1976, and 1977; Table 3 
for three sea scallop (Placopecten magellanicus) surveys in 1975, 1977, and 
1978; and Table 4 for 23 finfish cruises in 1975 to 1980 during inshore 
bottom trawl surveys; and Table 5 for 18 finfish cruises in 1975 to 1980 
during offshore finfish surveys. 
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Appendix Table 1.. Horseshoe crabs in clam survey cruises. 
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Appendix Table 1. (cont.) 
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Appendix Table 1. (cont.) 
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Appendix Table 1. (cont.) 
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Appendix Table 1. (cont .. ) 
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Appendix Table 1.. (cont.) 
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Appendix Table 1. (cont.) 
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Appendix Table 1. (cont.) 
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Appendix Table 2.. Horseshoe crabs in special clam survey cruises. 
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Appendix Table 2. (cont.) 



-19-

Appendix Table 2 •. (cont.) 
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Appendix Table 2. (cont.) 
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Appendix Table 3 .. Horseshoe crabs in sea scallop survey cruises. 
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Appendi.'<{ Table 4. Horseshoe crabs in j.nshore bottom traw'l cruises. 
-- __ "_H.'_"_" _ ----I 

spp CHUI Sf yR Mti OA LAT Lt:tN Sll1Aj Tttw D~PTH{ 1'1 , !'-JUMl:3 WT.(Kli5) t:I~iE:.M S.TEM I 

I ••• ••• '*** ",J;!. •• *. ".4, .. ... ....... 4iHI' • •••• * .... * .. ..... ....... *. **.*. ***** I 
! 

318 401 75 1Q 15 1+033 7334 <;; 1 22- 1 ';1 10. I 17-5 
\ 3F~ 401 7"" lQ 15 -4Q3L! 732 4 lU 2 27. 1 2-27 Ib.5 . 17. 2 

. 318 '+01 7t:ij 10 23 4013 7359 13 2 2 4 • 6 5-41+ 10-:;: 1 7 -2 
318 tt01 7'=-. 10 23 4027 7347 14 2 49. lit 13 9 01 lo.b 16·3 
31 8 4i.ll 7t:;, 11 7 39~8 74Q2 10 3 29- 2 4';~ 15 "1 1 60 Q 
31 S 4()1 7r:.. 11 7 3930 7l?1 5 1.~ 2 16. 1 23-53 1:'·3 15'2 
318 4tH 7=i 11 6 3905 7 4 l+-1 cl 1 2l+· 1 :h~!3 10.:; 1~"0 

31 8 ttOl 7r:; 11 6 39Q9 7439 21 2 (.'0· 1 1·36 15-2 1~" 0 
31~ '+Ul 7C; 11 6 38!:;)4 7443 22 1 ;>6. 1 2-27 lb-O ItH4 
31.1; '+01 7rt; 11 (, 39CH 71+37 22 2 29. 1 15-42 1tl.' 1 00 0 
31?~ 4~1 7r:., 11 6 38~5 7435 2.;f 1 ?7. 1 It;·O~ T60 0 16-0 
318 4ut 7<; 11 7 3906 7435 ~j 2 31. 8 15·~2 10.~ 1:'-7 
318 ~U1 '7~ 11 6 3836' 750?· 24 1 22. 1 23·13 _16 .. 2 16.3 
3H.\ ~Ol 7r:::. 11 6 '38~5 7452 2·\f. 2 20- 42 73·1+3 16·0 u,· ~ 
318 "+01 7':" ·11 6 381+4 74~8- CO 1 '38. 27 39·01 16·1 
318 "+01 71i 11 6 3.8~o 7449 ~~ 2 22. 21 56·25 16 .. 4 
318 401 7f1ili 11 (, 3842 741+9 26 2 31. l+ 5·90 16.4 
.318 "'Ul 7;:; 11 6 3815 506 C 1 22. 14 . 0 
318 "'01 7;; 11 6 3819 7555 2~ 1 ::15. ',4- 18·1~ 16.4 16 .. P. 
318 "+Ul 7'=t 11 5 37!::J3 7517 30 1 2U. 1 17-63 17 .. 0 17·5 
31 ~. t+Ol 7~ 11 5 37:':7 7513 3u 2 22- 1 Sh ;:,3 10.9 17.;:, 
318 4l,)1 7';;; 10 31 3742 7521 ;jl 1 24. 13 24--lt3 17,,4 17 .. 5 
318 qOt 7'i 11 ~ 3755 7513 31 3 31. 1 31+ .. lt] 17eO 17 .. 5 
318 401 7'i 11 5 0 0 34 2 . 18 ... ;:, 16.33 .. u ·0 
318 401 7'i 11 4· 36!S4- 7'549 37 2 26. 8 3·63 17-:;1 17-4 
31B 401 7t; 11 4- 3657 7545 37 3 2611 13 9·38 l-,·M 17·3 
318 "+01 7~ lU 31 3707 753Ft 31$ 1 27" 4 4·og 17.8 17-/ '. - ----- -

318 '+:'0 7'" :3 6 400 1 7221 4- 1 20- 2 2-60 5.3 5·2· 
318 4!:)O 7~ 3 5 4039 1301 , 1 P~1It 2 2-10 :='·2 ~"2 
318' 400 '7;" :; 6 4-0:'0 7228 I 2 1::>· 2 i- 5 0 ~·u 5*2 
318 4- 5 0 71. 3 S 4034 7305 I!$ 1 26. 2 2·20 Ih7 "'·7 
318 £tSo 7&, j i+ 4036 7325 ':j 1 11 lit 3 3-1::> 4.:; 4 .. 8 i 
318 40 0 '" 3 4 4031 /3.n lu 1 i::>- 4 3';:») '+. I 5·0 I 

318 450 7" 3 4 4034- 7319 10 2 18. 5 S03~ "'., 4-8 I 
i 

31'3 4'jO 7Ao :3 4 40c7 7328 11 2 23. 3 2'00 Ih6 ~·7 J 
318 400 71; 3 24 4033 734.'3 12 i 11 • 11 14 -:jo 5-; :;-.-,;r- I 

318 If:,O 7 to:, '3 10 4011 7357 13 1 22. 3 2 00:) ,+.~ 1+" 2 I 
3t~ 4- 5 0 7("" j 24 4032 7341 13 2 13. 21 2~·OJ :' • .'3- 5·13 ! 

. 31~ 1.10 5 0 7< 3 4 4025 /34.3 14 1 2::>e 1 t'!!'J '5·0 6·U 
318 ~:'O ·1A 3 24 39!::)S 7401 1':) 1 11. 4 6-90 :'·u :'·3 
318 4':)0 7f.. :.3 24 4005 73:-;'1 10 2 20- 6 8· ... ::> !::I·U 5 .. ::; 

JIS 45Q Z4 3 p' 32 3 2 Z4 Cl 212 1 22. 1+ 5.o~ ·~O-- 4"9 
318- 4::)0 7&, J 12 :':;927 71+0 :3 eO 2 23. 1 1·1::> b lit 1 5·1 
3ta 4:;0 71. :3 12 3914 7411 20 3 20. 2 .90 ::).2 tl"l 
'318 '+~Q Ze.. :3 11 39r17 744n 21 1 110 1 Q 13- 4 ;2 !::J·O 5-Q 
318 450 7~ :3 13 :':;900 744J~ 22 1 1 lilt 14- 7.90 5.0 5<) 
311; ~':)O 74, 3 23 3853 7443 22 2 13- 50 119 .. 1+0 6-2 t,. 7 

J!~ 45 0 Z" :3 j1 39"Q!2 74~9 ;:3 1 22· 4- 1·l+0 1+.:; 1.!o .. 9 

313 '+bO 74 ;; 23 38::;3 7437 23 2 1 4 • 23 30"00 tHU 6·8 
31~ 450 7f!. 3 14- 3845 7501-' 2~ 1 21- 60 51-50 ceU 6·2 
3l!3 t+ '5 l :) Z,., :3 j 4 3838 745g ~~ ~ 17 • 15 13"~Q :'·7 S.7 
31~ 4b() 7'-. 3 14 3830 7454 20 1 1S • 7 ~.o~ Otc en 2 
31 8 ,+5U 71, .3 23 38~'.3 7'+4~ 26 2 1 7 .. 55 82"50 0":' 7·5 
313 '4+~O Zt. :3 '?? 3.130,:2 7SPl- el '1 13. 99 1(')0'"2:2 ~-1 8-1 
31~ f~~IJ 7'" :;:. 2'3 3802 750 9 2('! 1 1~h 63 53·00 ~"(j 15·0 
3105 '+:'0 7'" 3 2'3 3.806 7503 2>.5 2 17. 1 1-50 , , 'j 7~9 

Jl~ '+'!::l0 7~ 3 ?~ 3.1513 7459 2'j 1 13. 9 17.3:-1 7.1+ 7·4 
318 1+,'5 tJ 7'" 3 23 3821 7449 2'j 2 11!Se 15 17- 50 t;,-';j 7-2 
318 '+~o 1'" :3 22 3732 7535 3U 1 10· 10 16"00 9·~ 9,,5 

31 8 ~~ll 7'" 3 ~2 3736 753 1 ..31 1 p3. 44- C7 ·Od ~.IS 8.~ 

318 ~!::IO 74 :.:; 23 3748 7 5 11 31 2 1 7 • 11 7·9:-1 ~·l 8 9 1 
3t8 '+:'0 7'" 3 22 3734 7524 32 1 10 e: 23 22":-1:) /:S .. 2 ~"O 

318 '+5Q 71, 3 23 37:'6 75Q3 32 2 20 0 31 49"0:-1 8-1 8"0 
31~ 4:'0 71, 3 22 3718 7541 33 1 11 .. 37 21· :-1:-1 ~.~ 3 .. 3 
318 4:'0 7:.. :3 22 :;:71~ 7542 j4 1 10. c4 8 9 9:) 15.1+ 3-0 
31~ 45Q 7'" 3· 22 3729 7527 34 2 10. 1 lett:! /:!e :3 9·0 
31~ 4:'0 7.r., :3 22 3714 753::1 3:' 1 17- 6 ..... 4:) ~.I 'j,,>, 

313 '+'!::lC 7~ :3 22 3720 752 R 3'5 2 19" 1 1"1:) !I .. e SI. 5 
31.13 4~Q 7A :3 22 3650 7556 ';0 1 7. 13 5·~J :3.7 51.1+ 
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SI-'P 

318 
318 
318 
318 
318 
318 
318 
318 
Jl~ 

318 

318 
3113 
318 

318 
318 
:318 
318 

- 318-
3 8 
318 
31B_ 
318 

31f'!s 
318 
318 
318 
318 
318 

-
OWlSE 

~6C 7~ 

-~oO----'~ 

4bO 1~ 
~60 7{.. 
~6Q 7&:' 
4bO 7&. 
400 71., 
400 7&:. 
~60 76 
460 7e, 
400 7&:. 
4&0 7e, 
4&0 7~ 
46 ,{..-
400 71-, 
460 ,{.. 
40Q 7" 
460 7e.. 
'+&0 ,&, 
4011 714. 
~oo 7~ 
400 7ft., 

~OQ 7" 
460 ..,,., 
400 7" 
400 7ft., 
400 7~ 
~60 7~ 
400 7f .. 
400 7,., 
4&0 7'" 
400 1{.. 
4130 7e.. 
l&0l) 7{.. 

460 7ft., 
14000 7~ 

460 7'" 
'+00 7ft., 
~oo ,(." 
400 1 If. 
~&O 7r, 

(cont. ) 
Mtj DA LAT 

J 
3 
~ 

21 
21 
~t 
?1 
21 
20 
20 
20 

36~O 

3701 
3636 
:36:'5 
3:':;7 
3609 
36c5 
3559 
36u7 
3621 
35~5 

3519 
:-:15:31 
3518 

75"4R 
15~/4. 

1538 
75'+0 
1536 
7541 
7543 
7531 
7531 
75'+0 
1530 
7523 

51 
751~ 
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10 2 ~O~3 7249 J 
10 --? -.-- ~035--130~---- -- 13 

10 2 ~035 7322 1v 
10 2 40 32 7332 10 
1Q , 4025 733~ 11 
10 2 40 31 7346 13 
10 6 3941 7403 Ib 
10 3 4Q09 7359 16 
10 6 3933 7412 l~ 

lu 6 3916 7426 l' 
10 6 3913 7425 1~ 
10 8- 3900 7445 21 
10 16 3855 7441 22 

6 39 5 744 ~~ 
10 16 384~ 7440 23 
10 16 3904 7~35 ~3 
10 16 38~8 75Q? 24 
1u 16 383~·7455 ~~ 
10 16 38~1 7500 2~ 
10 8 33 4 1 7446 2~ 
10 f6 3~47 7447 20 
10 16 3808 7Sog 27 
10 16 3816 74S~ 2~ 
1.Q 16 3821 7500 !:!I:S 

10 16 3803 7~57 2~ 
10 16 3822 7454 2~ 
1U 15 ~7~~ 7513 Ju 
10 15 3737 7532 31 
10 15 3726 7536 33 
10 14 3711 7537 34 
10 15 37~8 7537 34 
10 1~ 3717 7S~0 3~ 
10 15 3723 7527 3t) 
10 14 3648 7549 31 
10 14 3631 7536 3~ 

10 14 37 05 753~ j~ 
10 14 3608 7542 3~ 
10 13 35~3 7535 ~O 
10 13 3541 7527 42 
10 13 3537 752~ ~~ 
10 11 :3515 751~ ~~ 

1 
2 
1 
a: 
1 
1 
2 
1 
2 
3 
1 
1 
1 
2 

1 
.3 
2' 
1 
2 
1 
1 
2 
3 

-1 
1 
2 
1 
1 
2 
1 
2 
1 
1 
2 
1 
2 
1 
1 
2 
1 
2 
1 
2 
1 
1 
2 
1 
2 
1 
1 
2 
1 
1 
i 
2 
1 

Df::PTH( M ) 

. 9. 

13. 
1:';' 
11~ 

13-
5. 

60 
1 
2 

5 
9 

1 

. ---- --_.- ~ - -

5 
4-
2 
1 
5 
1 
1 
5 
5 

5 
4 
1 

1~ 
6 
9 

1 
39 

3 
9 
1 
If. . 

24 
20 

3 
6 
7 
1 
2 

20 
4 
2-

19 
1 
7 

.3 
~ 

4"=>,) 1t)·::;, 10"2 I 
3-20 1~·!$ 16 .. 5 I 
ieO? It).f!S US"1 i 
9.5') l:;,,,b 17·3 I 

.80 17.e 17 "0 I 
2.70 17.3 16 .. ~ I 

18-00 1/.6 17.7 
5 9 50 It'!:1 .. ~ 113 .. 1+ I, 
8- 0 0 :1. 0 .. t) 10" 5 I • 

3'00· 11.3 17·3 
1.50 lb.6 17·0 

3Q 8 00 18"1 1~8g 
2 6 20 11.0 17.7 

47-00 17.~ 17·6 
3"10 17.7 18 .0 
18~CO 11-0 17·6 

-!O l~·O 1~"2 
6-5j 17.~ 17 8 5 

30'00 lJ.E 17.8 
18.00 18.~ 19-0 
2-00 18-~ 1~88 
4.00 19 .. 7 1~~7 
7.5') 19.~ 19 8 6 

1140 21.4 1~h7 

3-)0 19-B Ig·R 
17-00 2u·~ 1~.3 
0-50 20-5 20~3 
2"'00 2u·r 20-1 

24-00 2U·~ 19 8 6 
-20 l~·~ 1~·4 

4 8 :10 -0 ·0 
1·~0 2U·~ 21-1 
1-00 22·~ 23-0 
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Appendix Tab+e 4. (cont. ) 

-- ~--- -

spp CHUISE VQ MtI LAT U';PlJ s T Ttiw Dt:PTH( M ) . NUM t:3 WTt(Kt;S) tl.TEM S .. TEM 
-- r -

••• *4,. ...... lI *4 •• . * .. .. ..... ••• .. .... •• -11- .it ............ 4li1 •• .. \' "4 .• * ... ' "'.it*" ..-If.,. .. 

318 "+01 77 .Af 6 J~o24 7;57 12 1 10· t -50 1+.0 "·5 
31 8 1Ir67 77 4- 2 :3916 7423 1~ 1 13. 2 2- 30 ~ .• 2 :' .. 5 
318 467 77 "+ 2 :;935 7 40n l~ 2 1'::1 .. 1 1-10 ~.~ 5 '"1 
"311;\ I4-b7 77 4 2' 3927 7407 2u 1 1:1 - 1 '-So 3·] 5·d~ 

31~ 407 77 4 2 3918 740lt ~O 2 26- 4- 5-S0 3.::1 6-3 
318 467 77 3 31 3908 7lj.40 21 1 10' 15 17·0~ :,ob 5·6 
31~ 461 77 3_ 31 39Q1 74-43 22 1 11. 9 7-50 :,.:; 5-3 
318 4b7 77 4- 1 38~4 7437 22 2 18 • 27 4"'-JO :'·u 6·5 
3t8 407 77 4- 2 3902 7430. 23 1 18. 15 21-- S0 1+-3 6'1 
318 4b7 77 '" ~ 39Q~ 74ZQ ~:3 2 17. 3? 41'00 4'0 :;·5 

318 ,,+61 77 4- 1 :.3'844- 750 4 eLf 1 8. 59 73-00 :,-:, 1'0 
318 467 77 "+ 1 3·334- 7459 2:' 1 14. 8 9- S0 ~.4 6-'0 

8 46-7 77 "+ 38·47 745~ zt;) 2 14. 1? 16-50 1+., 5·7 
318 467 77 4- 1 385 0 71+4-2 26 1 17. 56 74·10 4"0 5-8 I 
31~ 467 77 4 1 3840 i'If,4R 26 2 15. 40 48-00 1+-1+ 693 I 

.3 S 467 7.7 :.3 ?7 38 '? 75 ~ 'C.7 1 T. 20 2 JHOO b-6 6·3 I 
318 407 77 .£; 1 3824 71+58 e~ 1 17. 16 17-53 5.U 6.~ '"l 
318 467 77 3 27 3810 7505 ces 2 lS. ~2 131-2.0 ~.6 6-2 f. 
318 467 77 :; 27 3811 7455 c~ . 1 20· ?1 33-00 ,+-1 5"'3 ! 
31~ "4061 77 :if- t 38c9 744~ c':1 2 2b. 50 72-50 ",,,:3 6-9 
315 '+67 77 3 26 3738 753!!- 30 1 3. 3 4-00 0',3 6"'3 
318· 't67 77 :.3 26 .:.3743 752~ 31 1 1S • :9 12,,50 6-,+ b·5 
318 '+67 77 3 27 37:;4- 7S0~ ~1 2 19. 7 11 8 S,) :;-0 5-7 
3t8 't67 77 :; 26 37'+5 7509 se 1 26. 10 12 9 50 See 6-6 
318 '+67 17 3 .21, 3733 7523 ;;;::> 2 18. 8 9-50 :,,,Z 5"2 
318 I+b7 77 3 26 3725 7536 33 1 14. 3 7.50 6-::; 6·5 
318 467 77 :3 26 3721 1530 31+ 1. 15. 1 1-20 b.l:! 5 .. ~ 

318 -'+67 77 3 26 3714 7539 ~4 2 15, .q. 3-50 6.4 6·4 
318 q.b7 17 3 26 3728 7524 .j!:l 1 2:;· 19 22'00 :'.3 :'·3 
'3113 '+67 77 .3 26- 3716 7530 3~ 2 20. 15 20·00 t;).~ b.~ 

3Ui "4067 77 :3 25 3703 7549 3b 1 10. 3 4- 5.0 b-' 0,,7 
310 '+07 77 3 25 .::36b'+ 75'+9 37 1 1'+· 7 9-5:> 6·1 6·4 
315 '+67 77 3 25 3701 1542 3M 1 t6. 7 4·20 6.lf. b.l;. 

3U-' «+67 77 :; 2~3 3525 7527 1+2 1 13, 19 1S-S0 51·2 9·2 
318 467 ]7 :3 24 ::3513 7522 '+.:1 1 22. 27 18·0:) 10 .. 0 1"'-5 
318 4b7 77 :3 23 3546 7518 '" ~f 1 2~· 15 11·5::; 7.~ 7-8 
318 467 77 :3 ~1 3525 75j~ 4-q, 2 24 • 28 31,,3:> 15 .. U 12-6 

3H~ q,i,j 77 4 8 40~2 7308 8 1 26. 3 4 .. 70 4·3 4.~ 

31~ Ifb7 77 1+ 1 '+04 2 7245 ts 2 26. 1 1·00 ~hO J4·S 
318 '+67 . 7'7 4 8 403 4 7"322 if) 2 15. 2 Z-OO 4.5 1.\- .. 5 
31~ q,67 TY 't 6 4029 733g 11 1 20- 2 2·jJ "10.3 4--S----: 

. ---: .... ~ ..... - ...... 

31 8 775 77 7 2 8 40tiZ 721R 4 2 22- 1 3·00 1 4 .. j 20 .. 5 

318 775 77 7 2$) 4049 7227 1 1 21. 1 2'So ·U ·0 
318 775 7"7 7 ;I~ 4Q4-4- 724P- 1 2 1;5· 1 2-80 tU·!'! 19"0 

\e, -

318 775 17 7 28 4-0'+8 723? 7 3 10 • 6 13-00 12 .. ::) 1~·5 

318 775 77 7 28 403 7 7322 'j 1 12, 9 9.30 lb.4 20. I;. 

318 775 77 7 27 403 2 7333 10 1 17. 1 2·50 13.0 20 .. 4 

311; 775 77 7 30 4013 7359 1C! 1 1::'· 1 2':):) 1:':;·:; 20-0 
3t~ 775 ]7 1 27 403 2 7346 13 2 20- 1 2-20 12-2 1:p·8 
318 775 17 .7 31 3919 742~ 1~ 1 8. 3 5·S:) 17.b 21·6 
318 775 77 ., 31 3932 71+14 1>1 2 10. 11+ 26 9 JJ l~h (:! 20-1 
318 775 77 7 31 3909 741+0 21 1 11. 1 1-aO 20·~ 21"5 
318 775 77 7 31 :3855 744~ ~2 1 17" . 9 16 4 00 17.7 20-4 

318 775 77 7 31 39Q9 7435 ~2 2 1 ~'" :3 13"~O 1:;:'30 21 .. 6 
3.18 775 77 7 31 3901 '11+30 ;e3 1 16. 1 2,,70 12-2 20"9 

318 775 77 8 1 3:354- 7454 21t 1 '::1. 18 23-00 20·2 20-1+ 
31~ 1'5 77 ~ 1 38~9 7459 2'+ 2 12. 10 16·00 18" 18·9 

318 775 77 ~ 1 383'+ 7501' 2':1 1 14- 10 16·0J 18-4 20"0 

311$ 775 77 8 1 3~~1 7502 c~ 2 12. '18 16-0:) 20- 6 . 20 .. 6 

318 175 77 0 1 ~830 745:3 cb 1 14. 5 11-00 15.3 20-2 
318 775 77 7 31 38~7 7446 2b 2 l~t 1 2-30 1·3.3 20 2 
318 1'/5 77 8 1 3809 75n~ c.7 1 9. 15 30·00 21*0 21·5 

318 775 77 0 1 3~13 7503 2'5 1 20- 67 7S-0Cl 18 .. 2 22·5 
3113 775 77 8 1 ~801 7502 2~ 2 18 • 1 .. 6:) 10"1 22·4 

31 8 775 77 is t 3811 745~ 2~ 2 17 , 15 22'00 lb-? 22"3 
31; 17':J 77 8) 2 3731 7'5'J4 3u i 9. 2 3 .. 30 20-6 22-9 

318 775 77 l5 1 37~O 752l.j. 30 2 10" 6 10. 5 0 21 9 c 23 .. 8-

31~ 175 77 0 1 37.q.l 7525 31 1 1
7

-
4 4'00 1::;·' 22-7 

318 77'S 77 0 1 3736 7::521 3c. 2 23. 3 6·00 16.c:: 22·:;. 

318 /15 77 ~ 2 3725 7531 :':;101- 1 18. 1 -80 ·16. 0 22-8 

318 775 77 8 ? 371~ 753? :3l+ 2 1 15 • 1 2,,60 16 .. 1 23·3 
31~ 115 77 8 2 37215 752':' 35 I 19. 9 ~.:::>j 1';' a 23'0 
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Appendix Table (cont. ) 

---~~----------.-~-.~---~------------~~~----------"----------------~~.---.--"---. ..;.-------- --- - -----~---- --'---.. _----

SP'P ·Cl-<Vrse. vr~ Mil I)A LAT LIiN Srfo(Ar rljl'/ D1:.P r H( l'1 ) ~UMo lt4ro p(uS) ~"rI::.M S II rEM 

-!: ** *44 ..... , .. ..... .it • •• . .. ,. ... * ... * ... "''''* ...... ** .... 111- 111- ... * ............ **** • .* ..... 

.~ 18 175 77 15 2 36'~3 75!;t7 ~I 1 17. '+ 3 11 00 10":; 23-8 
318 17S 77 15 2 Joel 75'+7 ~:J 1 17. 2 2 .. 2:> 11"~ 23"2 
3t8 175 77 8 :3 3606 71527 ~l 1 22- 3 3"~-J l~"G 2 4 .. 9 

3P\ 175 77 ~ ? 3615 75~8 ~1. 2 ?~. 1 1"~0 1~·~ 2 4 .. 4 

/' 

31~ '77 77 lU 16 .ttO~l 7255 ., 2 20 .. 1 2,,30 1 tH :; lb·3 
31~ 777 77 10 12 "O4~ 7(,40 ~ 1 25. 1 2-10 1b,,3 16 .. 6 
31~ -'77 77 lU 11 ""0:34 7;06 ~ 2 ~41) 1 2,,3{" 1b,,4 16,,5 
318 177 77 10 7 4034 7337 '3 1 8. 2 • !:So 1~·::3 16 .. 7 
31'8- 177 77 to 11 4024 7324+ 11 1 2~. 1 1,,90 16.,3 16 .. 5 
~lS 777 1"1 10 '6 4(113 7JI:,qI 12 1 23 • 5 9 .. 5:2 17111~ 16 • 8 
31 8 777 77 10 ,7 4032 7346 13 1 1~- 2 It-OO 12"~ 16-5 
318 777 77 10 6 4023 7357 1~ 2 13 " 12 11"00 lb .. ';1 l!:)"S i 

I 

31~ 177 77 jQ €:I .!long 1400 10 1 j 'J .. 4 10 eS ;:) 1'''1 17"1 I 

31 8 117 77 10 4- 3319 7425.1 1~ 1 b. 17 52 e:>0 l~ .. b - 1'''S I 

3!~ 177 77 to 1+ 3919 7422 1~ 2 1~" 7 ti+·~O l~·:t 1'3-9 1 

31 8 -'77 Z7 HI !!: 3854- 74;37- 2t? 1 II .. 13 1. 9 ;) 1:h2 1~·8 j -

31 8 777 77 to -4 3902 7436 22 2 1 bill 5 8 .. 30 1~·9 1~"8 
318 777 77 10 '+-- 3902 7431 2:3 1 l lS • 67 134 .00 11S .. ~ 18 8 2 
~I5 .,77 77 112 4 38!:l1 7439. 23 2 13 • 44+ l1CP Q:l 16"g 18 ,,5 
3115 117 77 10 '+ 38:38 15C' 24, 1 7 .. 2 3"°0 1~"~ 1 S1 "3 i 
318 -'71 77' 10 :3 3854 7453 2:' 2 15. 11 14 .. 50 1S1"~ 19"3 I 

1 

31~ 777 77 10 3 3834 7452 2b 1 23. 16 3i+ e SQ 1~"2 l~hQ 
1 
I 

31B 177 77 10 3: 3830 744~ 20 2 23. 33 59·00 1~:h2 17.9 i 

318 777 77 10 :3 3803 1512 27 1 IS. 11 8 .. 3':1 21 .. 2 21"0 
1 3t~ 777 77 lQ :3 3813 15Q:? 2!.i 2 lSi .. 7 11,,50 20"& 20"0 

318 177 77 10 3 3810 1lt54- 2~ 1 23 .. 1 3~20 l!:h!J "0 
318 717 77 1,0 _3 3821 744-9 2~· 2 1~:h 3, 9·50 l!::hb 1:11115 1-

318 177 77 10 '2 374 1 7533 3Q 1 9, 9 14 9 50 21-6 21.5, I 
318 '-77 77 10 3 J7~1 7517 :31 1 17. g 14·00 1~:h :; 20·0 
318 7"17 77 10 :2 37~3 75C5 32 1 12. "- 4-50 17111' 21.3 
31 8 777 77 10 Z 3744 1511 ::32 2 20. If. 7 e SO lb.~ 21·0 
3H~ 171 ]'7 10 ~ 3729 7537 33 1 ... 10 10·0j _ 21·9 21 0 3 0 .. 

318 177 77 10 ~~ 37115 7540 3~ 1 13. 3 6.50 22.U 22·2 
318 777 77 10 2 3720 7531 34 2 14. 1 2·20 l~~b 21·3 
313 177 77 10 ? 3716 7531 3~ 1 20. 6 8 0 ::;:) 17.8 21.' 
31-5 T17 77 10 1 36~1 7556 ..:if) 1 1. 5 7-00 22-1 2202 
318 177 77 10 1 3633 7547 ';jl 1 17. 1 1,5:> 22-1 22·3 
31~ 777 77 10 1 3618 7547 39 1 10. 2 2-3:> 22112 22 .. 1 
318 117 77 ~ '30' 3610 75+2 4+00 1 l~h 1 1·70 22-0 22-2 
318 777 77 9 3Q 35:'0 7528 4f.O 2 19 .. 1 e50 2U·1 22·7 
318 777 77 ~ 30 J6()3 7526- ~1 1 2311 i 2-6J 19-0 22"2 
313 777 77 10 1 3615 753? 4+01 2 26. 4 6.50 l~-I!§ 221113 
318 '77 77 ~ 30 3521 7529 ,..~ 1 10· 1 1,,3, G::3"O 23·9 

-- -- ~. ---
31(:) 7l5Q 1~ 1 22 4tO~~ .?:~~? ~ 1 24. 1 3 11 jJ - -- j. 3 3- ~ . 

---.---- ---2~------ --.-- -~ - :;.;- - - --
318 Z~U Z~ 1 22 l+Q'40Z Z232 J!§ 2 1. 2-0j 2·8 
318 7150 7 R 1 23 ~O2~ 7327 11· 2 1'9. 2 1·60 .1 eb 2 .. 3 
31! 7~O 7'" 1 2,'3 ' ~O26 73~~ 11 4 21. 1 2"'+0 2e6 2.8 
3)8 780 7oa: 1 23 I+g24 7336 11 6 21. 3 4eS:J 2.4+ 2 .. 2 
31a 7150 7'9. 1 ·23 4t026 7356 12 2 1341 3 ".50 J.t:;, 2 e l 
3\1; 780 1R 1 21 '+020 1355 13 2 18 • 2 1·20 J~~ 2·8 1-

318 "~0 1~ 1 "If 392? 7413 1~ 5 1711 1 l f15 Q 3.7 2"6 
3115 7~O 7~ 1 25 3913 141H 20 3 19, 4 8·0J 03.1 ~eS 

31~ 7~O 7!f. 1 24 3907 74~1 21 1 11- 1 .S, 2.1 2"9 
318 7~Q 7~ ~ Z4 38~6 744~ 22 3 11. 2 1 .. 3, l .. M 2·1 
318 700 7 R 1 25 ::38~9 743t 2~ 1 t8. 1 2 e 5j 2·~ 2·3 
::31~ 1~a 7~ 1- ~S 290~ 743') 2..:f 2 16. 4 ~.50 2.7 '3·3 

_318 __ 180 791, 1 24- Ja!:52 7439 ~~ 3 15. 2 21100 1.~ 2·2 
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Appendix Table 4~ (cont.) 
spp CHUISE VR Mtl OA 

•••••• 44 .~ _. 

318 1'32 
318 7~2 
318 7'>:5';) 
318 /(j2 
318 7~2 
31~ }i;2 
3P~ "182 
318 782 
318 782 
310 7~2 
318 7~2 
318 782 
318 7~2 
318 ,782 
3;;;.....Ll 8",---.:..._7 ~ 2. 
318 lfJ2 
318 7!S2 
318 71:52 
318 7~2 

318 7!'S2 
318 '~2 
318 . 782 
318 7~2 

318 7~2 
:318 /~2 
318 7~~ 
318 7~2 

! 318 1~2 
t 318 7~? 

I' 31 8 782 
I 3P:l. 1~2 

. 1878~ 
318 7l:S2 
318 7l:S2 
:;;8 78,;, 

313 7152 
:318 782 

31~ 
3P:! 
31~ 

318 
313 
318 

318 
318 
318 
318 
318 
318 
318 
318 
3U~ 

7~6 

7~6 

/~6 
786 

7'i1;,6 
7Sb 
7~6 

7~6 

786 
786 
786 
786 
7'66 

10 
1n 
In 

.It 7 
4 7 
4'. 7 

1+ 6 
4 6 
.4 6 
4 6 
::; 28 
.3 2~ 
:3 ?R 
3 29 
3 '?8 
3· 2B 
3 28 
3 28 

~ 27 
3 26 
3 27 

7Po 8 10 

711. 8 6 
7 '!'I, lS 5 
7,:t 8 5 

7,q, 8 '5 

711(' 8 '" 
7~ ~ 4 

7 '!'I, ~ 3 
7~ ~ 2 
7~ ~ ? 

NUMB 

405~ 7~D5 ~ 1 29. 1 
404~ .72~5 7 2 17. -
~Q32 73a R ~ 1 2~. 3 
4037 1312 ~ 1 13. 1 
4031 732~ 10 1 1 7 • 5 
4Q33 73~5 10 2 17. 4 
4031 7338 1U 3 17. 7 
4023 7327 11 1 21- 6 
4022 7327 11 2 25. 2 
4023 7337 it 3 22. 1 
4032 7348 1~ 1 20. 4 
4Q23 7355 13 1 15 • 5 
39~2 74Cl 1b 1 17 • 1 
3945 7401 16 2 17. 1 
3932~ ____ ~1~~7_~ __ ~1 ______ 71~7_.· ________ ~3 
3~26 7410 l~ 2 171 9 
3854 7447 22 1 11. 12 
~8~9 7442 22 2 15. ~ 
3307 7435 2~ 1 20. 8 
39u7 7429 23 2 20. 7 
3849 745- i4 1 12. 22 
~842 75c2 ~~ 1 13. ?2 
38~'+ 7501 2~ 2 12. 6 
3850 7'+45 ~6 1 15 • 50 
384~ 7~41 ~6 2 17~, 42 

'38U3 7459 2~ 1 20 0 2 
381'+. 7S0'+ 2~ 2 1~. 10 
~817 7451 ~9 1 22. 4 
37~3 7527 ~l 2 17. 1 
37~4 7505 ~2 1 24~ 1 
~730 7531 :h, 1 15. 1 

----·-7'2- --7' 7. :,-----2-----' 26.. 1 

36~1 7552 ~I 1 10- 1 
3646 7550 ~7 2 1 4 .. 1 
3514 7S?6 43 2 17~ 7 
3547 7517 ~4 1 2~. 6 
35lf:l 7520 44 2 ?4. 14 

.0 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
Q 

o 
o 
Q 

o 
o 
Q 

o 
o 
Q 

o 
o 
Q 

o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o. 
o 
o 

o 
o 
o 
Q 

O· 
Q 

o 
o 
o 
o 
o 
o 
o 
o 
\) 

o 
(') 

o 
o 
o 
o 

341+1 7627 
3441 7b4-~ 

344:) 7651 

1 
2 
1 
2 
1 
1 
'2 
1 
1 
2 
2 
1 
1 
2 
1 
2 
1 
1 
2 
1 
2 
1 
2 
L 
'2 
1 
2 
1 
2 
1 
1 

1 
1 
2 11 ' .. 

1 
1 

1'+ 
2 

12 
40 
j fo3 

8 
16 
10 

:3 
3 
6 
3 

11 
31 
11+ 
38 

It 
3 

11 
2 
:3 
2 
2 
~ 

1 
1 
3 
2 

3 

WTdXt.i:n tj. T!:.M s. rEM 
•• *.~.** ••••• • ••• * 

2. 't.:) 
7·50 
1.,.50 

13·50 
10·00 

€I-50 
7·:;,0 

14'O() 
1 7 "00 
13·0J 

6 .. 50 
46·0') 
25'00 

2- 8 0 
g·l') 

1'"00 
'" '+0 

5"00 

2-20 
1-S0 

27 11 QQ 
0-30 

25 .. 50 
79-00 
26·0') 
10,50 
33·60 
19·00 

5 .. 20 
5,,9Q 

12'00 
6 .. 50 

~5·00 

31+'00 
21'00 
82'00 

9-00 
5"00 

22"0::; 

90 

.. u 
-u 
'0 
d) 

·U 
·0 

eSJ 27 8 1 
3 .. 50 27·3 

4"7 
5·0 
4*5 

6"0 
5.8 

16·0 

·0 
"0 
"0 

27·5 
27-1 



I. 

31~ 
31g 
318 
318 
318 
318 
318 
318 
318 
318 
:318 
318 

j18 . 
318 
318 

318 
3t8 
318 
318 
318 . 
318 
318 

310 
31,g 
318 
31.1.:l 
318 
31B 
3\8 
31~ 
318 
3 If! , ___ 

3U3 
318 
31g 
~la 
318 
318 
318 
318 
318 
318 
31~ 

318 
318 
31g 
3H~ 

31 8 " 
31a 
318 
3t8 
318 
31~ 
318 
311;0\ 

318 
31~ 
318 
318 
31~ 
318 

1!:S8 
. 7~8 
1~8 
7!:SR 
J158 
l!:Sa 
7~8 

1.~8 

7158 
7.!.S8 
7e18 
7e18 

leiS 
188 
788 

ns~ 

1.!.S8 
788 
188 
188 
l~8 

1~~ 

~71) 

147'7 
~79 

1479 
~19 

~19 
+73 . 

1473 
1479 
14'19 

192 
"~2 
7':3'2 
192 
19';3 
792 
192 
79? 
7~2 
1~2 
'792 
1'j2 
7~2 
1':J? 
192 
192 
73? 
7":;'2 
792 ' 
79';3 
73',2 
7~2 
792 
79~ 

192 
7~2 
7":;2 
792 
F:J? 

1~ 

7'i1. 
7'" 
1"" 
1~ 

7"-
1~ 

7'JJ1. 
1F< 
1'11. 
7'JJ1. 
]$1( 

7 fJf 

7~ 

7ft 
7'JJ1. 
1·~ 
7J11.. 
7 Sf. 

7"1 
, q 

jeJI· 
, q 

1'1 
·7Q 

7eJ1 
10, 
7"4 
:tqo 

-7~ 
Z~ 

7"~ 

1~ 
10j 
7 eJ1 
70, 
zq 
10j . ,q 
zq 
Z~ 

7q 
7q 
70. 
70. 
iQ 
70. 
70. 
1<Cf 
70. 
, q 

1Q 
lQ 
7~ 

7q 

1Q 
70t 

7 eJ1 

~ 

" 9 11 
'j 11 
~. 11 
9 11 
9 15 
9 15 
~ 15 
9 13 

'9 15 
Y 14 
9 13 

9 13 
9 13 
9 12 
9 1.2 
9 12 
9·· . 11 
~ 
~~ 

9 
9 
9 
9 
':J 

J 
3 

,:3 _ 
:3 
3 
:3 
J 

3 
3-

21 
21 
1~ 
18 
1.~ 
17 

27 
21 
27. 
21~ 

27 
27 
27 

2~ 

~A 

3835 1451 
3815 75(16 
3808 750 4 
~R12 1Snn 
~822 71+54 
37lf;6 753(1 
31~'("'\ 7515 
3735 7526 
3732 752 4 
312";1 7538 
37 11 7537 
3723 15?6 
-36~1 1551 
3642 7551 
3102 1547 
36""8 7540 
3626 7545 
3541 752~ 
35 3Q_ 1? 2_5 __ 
403134>5 
if.Q29 735C 
392~ 7 .. cO 
3931 7414 
3909 1.11>35 
3854- '''39 

3512 7S3~ 
~501 7555 
3'508 15sn 
3506 7521:\ 
34!:S9' ',1605 
345Jt 7609 
3439 76i?~ 
3441 1'647. 
3436 7657 

3 ..... .2.? __ 3l1.31 1f:>lfo 

26 
27 
(?';S 
~'j 

2':1 
~o 
~l 

Jl 
~2 

33 
34 
~'=' 

2 
1 
2 
1 
2 
1 
1. 
2 
2 
1 
2 
1 
1 
1 
2 
2 
2 
1-
C! 
2 
1 
1 
1 
t 
2 
1 

1 
2 
1 
2 
1 
2 
1 

·1 
2. 
3 

22 • 
11-
15. 
1~h 

1~· 
7. 

t ~. 
1:'· 
20-

9. 
1:;· 
23. 

1 II 

25. 
11-
1211 
gh 
12-

13. 
10. 
11-
15. 

li_ 

1" 
16 .• 
~h 

13-
1 ::3-

- -'+ -.l.~---' -'±..Q~,$ ? ~l+~ .. _~.~_.,L=~: -___ .. L .. ~.-: ~ __ j (;" 
4 12 I+Q46 7238 1 '2 18 .. 

" 11 ~O36 7323 '::J 1 9. 
4 12 1+035 7317 10 1 18. 
It 11 4033 733Q 10 2 17. 
4 5 4026 7337 11 1 199 
if. 5 40~·5 1'331 11 2 20. 
1+ 5· 4Q23 7357 13 1 13. 
4 5 4010 1355 1 '4- 2 

1
7

-'+ 4· 3920' 1422 la 1 14 • 
+ 1+ 391Q 7431 1":J 1 13" 
.4 4 3911 7425 1':i 2 l~h 
'+ 4- 3856 1450 21 1 11· 
.q. 4 3902 Z1+39 22 1 13 It 
44- 4 3855 744 0 22 2 13 • 
4- 1+ 3859 7~32 2~ 1 14 • 
4 4- ::J909 7431 j:!J " 1 ~. 
4 :3 331+4 7503 (?4 1 ' 10-
It 4- 3849 1449 25 1 16 • 
4 3 381+1 750? 2';) 2 10" 
4 '3 J~35 7454 I:~ 1 1 7 " 

" 4 38'+9 7445 2" 2 l'·h 
4 1 3807 7509 21 1 12. 
&I- 1 3813 7505 2~ 1 12 .. 
4 1 ::i806 7505 2~ 2 11+ .. 
4' 1 3811 74-58 j:!'j 1 17. 
4 3 ::i824t 71+54 2':J 2 1 7 .. 
3 3 3135 7533 ;:fa 1 g. 
J 31 37-38 7531 ~1 t 11-

3 
44-

18 
J 
2 

12 
6 
5 
4 

2 
6 
2" 

1 
1 
1 
3 
3 
+ 

2 
~ 
3 

21 
+ 
8 
!:) 

3 
1 
t 
2 
4 
g 

z 
1 
1 
3 
2 
4 
2 
4 

2 
14t 
5 
~ 

B4-
21 
12 

1 
29 
-:3 
25 

9 
12 
49 
1~ 
24 
it-

q 

5 
1 
2 

Se5:> 
6 8 S0 

32'·50 
3-20 
~·OO 

12 0 5:> 
10- 5 0 

3·:;:'0 
5-SJ 
1!150 
5- 6 0 

. 1- 40 

0 9 10 
+,,70 
7·SJ --.. --- _ .. 

20 .. 00 
Z-70 

12 11 0J 
3-o~ 
3 11 10 
2'1150 
1.,00 
1 .. 50 
5-5J 
8.5;1 

4·:;:,0 

17·1 
2(J.~ 

20·2 
20-1 
20-' 
21 e 'j 

2o·~ 

20·' 
2~·O 

22":; 
22":.;j 
22.2 

18-, 
22-if. 
1894 
11 G 6. 
20·1 
2~·7 

12-/ 
1'h2 
13 .. / 
le: .. ;;r 

13 .. ';f 
1~·1t 
15.3 
12-1 
1J8:>' 
1?-6 

4 .. 7 
,-- .. - .--:-- --

485 1-00 
2"50 :;·1 
5 .. S:) ~92 

3·50 :' .. 1 
5·2'j ~417 

2"0:> ~h , 

3-60 5.1 
3-30 ~'1 

20·0':) 0.3 
5·00 1·0 
5°20 e,. ~. 

95"00 "e~ 
26°QO 6·~ 

10. 5 0 b"tj 

7.50 b.j 

31"00 0"0 
l·~J 6 .. 6 

33"00 b .. J+ 

13 .. 50 b .. 6 

17 "5J :,e:J 
~7·00 b .. ~ 

18"00 5"1. 
25-00 ~'IIl 

13"00 :='''1 
7.S0 !:),.2 
6"50 ::' • .;1 

1-00 b.3 

1"80 b.l 

21·6 
21 .. 4 
21"5 
21,,4 
21·2 
22-0 
21·7 
21-9 
22-0 
23·0 
22 8 3 
cc .. S 
2~"1 

~6·6 
25-7 
2&,,5 

11-2 
14 .. "3 • 
II4-! 

9"'3 
. 13 .. 5 
13· 7' 
13 .. 3 
12·~ 
12 .. 4 
1~9~ 

I 
\ 

! 
i 5 .. :::: 

. ·-1 
!:)·1 
~"6 
but 
5 .. 7 
5·2 
I+ .. ~ 
&"6 
!:; .. 7 
be? 
7.Q 
6 .. 6 
1·7 
b·9 
t, .. ~ 

0 93 
6 .. 6 
7·5 
6·5 
7"3 
7·0 
Oll~ 

7-2 
7-2 
7·9 
7.8 
7"3 
~-1 
7-1 
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Appendix Table 4~ (cont" ) 

Sl-'P CHUISE y~ Mtl OA loAT LeN STI'(AT Tttw DEYTH{ M ) \lUMB wT. P(tjS) t1 .. TEM s"rS M 

*4* **.~H;'''' * ill ** *. *** +*'!!- .. *, .... ,.4 .. • * .... ". ....... * .... ***'I***~ 1II,iHH~" * .... * 

318 7~2 7q .It 1 :;7~8 7526 ::;1 2 12. fa 21-00 :' .. b 8 8 3 
318 /:;2 7° ~ 1 3751 7506 32 1 18 • 2 tp 00 :' .. 2 6.j:\ 

318 T:i2 7<;;1 14- 1 37'f6 75Q9 :;2 2 cO· 10 15'00 5-1 7,,6 
318 7';;2 7"::~ :3 31 3727 7536 33 1 10' 2 1·3:) :;;'1 1-5 
3\8 "'::)2 7~ 3 11 3721+ 7537 :;~ 1 9- g lj.o60 ~ • .3 6"0 
318 7':12 7<4 3 31 :3711 753.1+ :,,~ 1 11;· 2 lpOO '+-:; 11 .. 4 

318 192 7<::1 :;' 31 3721 7528 :.:l':l 2 22. 2 2·0:) 4.::l g.j 

318 /'32 7'4. 3 29 3701 7538 .3t1 1 1~'h 2 2·00 l;.~ 7"2 

3.1 8 --- 1=*2 7 Q ' J 27 3523 7518 I.}-4- 2 23. 14+ 7- 5 0 12.:; ~·o 

31 8 ~79 7tl ~ 2 3513 7534 tlo 2 8. -9 1 7 • 3 J 21.j 27,3 
31 8 ~79 7g ~' 1 3501 7543 ':>2 2 2~h 1 1115:) 20-2 27·5 
31 8 b79 7~ 7 31 3439 77c~ ;'0 1 10· t 3·~:) 20·2 26·9 

J18 7;;5 7~ }3 6 401+6 7241 0 1 10- I 1'20 11.-~ 20t2 
31 8 7':15 7 q ~ (, £+0 37 7312 ~ 1 15 • 1 .~:J 17.~ 23·0 

31 8 7;,-15 7 q 8 6 4C 34 73"'1 lJ 1 1 7 it 1 1·0Q 16"1 23·0 
31 8 7~5 70, 8 5 ~O32 731.).1 13 2 15 • 1 2·00 16-lT 26"2 
31 8 -795 7 q 8 5 3:t18 71+24 1~ 1 14. ., 16- 50 lb~~ 2 6 .0 
31 8 795 7 G 8 5 3912 743Q 1:1 2 17- 2 ·~o 14-4 26·5 
318 735 70, ~ + 38t13 7447 2i:: 1 1:'· 2 5,70 17 .. :1 2:'-6 I 

I 

318 7~5 7G 8 4- 3909 7434, 22 2 15 • 2 1 8 70 14"~ 26·3 I 

I 
31 8 795 7G 8 -4 3909 74?5 G;!3 2 21· 7 9"50 12~1 27"2 i 
31,8 7~5 7 q 8 4 3846 7454- 25 1 15. 2 4·~8 11 .. 4 ;::3-81 
318 7~5 7<::4 is 4 3845 7501 2':::1 2 19 " ' 10 17':JO 1~·5 24"6 

I 31 8 !~5 70, 8 3 3835 745;j l:!6 1 18 • '+ 7-00 12·0 24 .. 7 -
::318 7 ':is ]q 8 .It 3850 7-4-44 20 2 14- 2 4- 5 0 16·Z 26"'1 I 
31 8 795 7G 8 3 :::1816 745R 2~ 1 16 • 1 p 6 0 10 9 3 27--A I 
3j8 795 7 q I:S 3 3813 75(11 2·l$ 2 l f3

• 
3 5 t 7Q 10'1 27"5 \ 

31 8 7':i5 7q 8 3 3S13 745(-' 2~ 1 1 tu 3 7 .. 90 10 9 0 26~9 1 
318 7~5 7 q 8 3 3 8 13 7452 2~ 2 2'+· 3 6·;;0 12"e 2604- I 
318 795 7 q 8 3 3 7 2J; 7529 :3':) 2 1 9 , 1 1"0? 1 't.~'~ 26 11 8 
31;1!. 7'::15 i q ~ 3 :'; 63 1 7537 je> 1 23. 3 q.·"20 2u· 6 ·27*6 

31 8 735 7° g 2 35~3 7530 ltu 1 15 • 1 87 0 lO.J 27-8 
31g 795 7° ~ 2' 3606 751+1 '+0 2' 13. 1 t .. 70 l~Dl 25'2 
'~1 .1:\ 19C::; 7q ~ ? :;!5lT? 751-1.1. Jt'+ 1 ~6. 4 9·5:) 17e., 27·9-

., fir _ - -- ,~---_ <- ...... # ~ - - • 

__ .318 __ _ .. 796_ _1"4 : __ ';) - _ 19 _ 3~3.1 -764~ ~13 3 21· ___ ....1- __ ~_0;J_2:,. 4 -' -;;~~ - ----

....,.t 1 ... . - -
318 73~ 7~ 10 10 '+0 49 7230 6 1 11 t 1 .30 15-0 15·0 
31 8 7~8 7q 10 9 4Q 4 3 7251 2 1 '+ 11 1 .70 16.0 16·6 
318 7'j8 7 q 10 9 't041 721+9 15 2 2J;· 1 2·00 15-1 16 .. B 
3P3 7':18 7 q 10 ~ "lO24 7326 11 1 2~H 1 1'00 17. ~ 17-2 
318 1':18 7"'? 10 R 4033 7319 11 2 22. 1- 1".2:) 17.~ 17'" 4 

798 7356 17 • 3 oe:,:) 17-0 17·8 
~ 

311:$ 7 q 10 8 't013 13 2 
318 ":N3 7C! lU 8 4028 734'2 14 2 22- 1 1-'+0 13,,::;1 10"7 
310 79~ 7° 10 7 39 !::l 13 7.1+03 1~ 1 1:'· 3 8'0,) 10& 1 17-51 

31S '''8 7q 10 7 39"'8 7 4 02 10 1 lb" 1 2"OJ 16 .3 17·9 

318 7:18 7q 1U 7 3939 7 407 16 2 1 4 • 2 5-0~ lC'h 2 l~·O 

318 7'98 7<::4 10 7 ·OO~ 74('0 17 2 18. 2 1+.40 1<:1-1 17·8 
31~ 1'::J'fi5 7 q 10 & 3913 7'+35 1(:\ 1 11· 47 77- :l:J 18.7 18"3 -

31~ 1';;'18 7 G ill 7 3926 7410 1:; 1 p~. l!- 7·3:) '1<:1.:; 18 3 6 
310 198 7° 10 7 39~:35 740~ 19 2· 17. 4 6 8 30 li'S·2 113'2 
31~ /,,13 7Q lC.l 6 .::!915 74jb 2u 1 2U .. !;) ;g.:lJ 18 ..; pi\.8 

318 7';38 7q 10 6 39Q9 74351 Gl 1 7. 11 12-:JO 1~ .. 1 1/'1·7 
318 7'='8 7<:4 10 I:, 3,13:;3 7441 l:!.2 1 16. 4 5-0":) l~"?':S l~·~ 

318 1':J'i!! 7 q 10 6 38:'5 7444 ~c 2 1 4 " 3 'P::)J 18.5 Pi,:;, 
--- _._------- -- -.- -- - --- - -- --- -

3 1 8- /98 7<:.1 1U 6 3 8 !:l2 7440 23 1 15· 3 6"30 l~·/j 1~§7 

318 7 '::is 7 q 1U 6 3901 743" l:!3 2 1/." 32 56"00 l/'S'(:\ 1~~8 

313 7'='8 7 0 10 6 3849 7450 c:q. 1 12. 19 26"00 1~·<5 1~·8 

31>3 /'3"d 7"" 10 6 :3~l?5 751'''1 2~ 1 l~· 10 10"5Q 1 ';:I. 1 1 9 .0 
318 7~8 7Q 10 "5 :;; 830 7458 2':5 2 12. 5, 7'50 1 ~ 91 19 0 
3,,?' 7';3';J. 7<-; 10 5 38::30 744~ 2& 1 22- 9 14"00 lo'U!$ 19"1 
3j~ 7'::iF, 7q 10 ~ 3:;:(4~ 7447 26 2 18" 7 11- 5 :;) 19 0 0 19 "Q 



31~ 
J18 
31~ 

1':J8 
1"j8 
198 
7':J8 
1':J8 
7':JR 

1':J8 
738 

, q ~ 26 
1~ ~ 26 
1<:J ':J 2" 
7~ 10 5 
1° ~ 26 
7'::, ':J ::»5 

'7'=' ':J 25 
7'(~ ':J 25 
1° ':J ~~ 

7q ':J 22 
7q 9 23 
7'::, ':J j:)3 
7 q ':J 23 
7q- ':J 22 
1° ':J ~1 

3800 1514 
3.1300 1505 
3801 7SoQ 
3822 14+52 
3809 7501 
3742 7527 
31'+-7 7526 
3737 7523 
3731 75~c::; 
3717 7532 
3731 752~ 
3731 75~~ 
372b 1525 
-3636 7550 
3603 753~ 
3608 7534 
~1!:)2 1010 

-29-

rljw O'i~PT~M ) 
• 4* •• 41-.,..,.41-,,+.* 

1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
2 
2 
1 
1 
2 
2 
1 

NUMB 

2~ 

2 
31 

1 
2 

16 
27 
10 

1+ 
2 
4 
5 
1 
1 
1 
1 
2 

Wrtl (Kl:iS) 

*-** ........ 

27-00 
2·30 

2 CJe QO 

21e~ 

21-0 
21"0 
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Appendix 4. (cant .. ) 

spp CRUISE Yp He DA LAT LeN SrRAT rew DEPTH( M } NUMB wT.rKGS) SOTEM SOTEM 
*** *** •• * **. *. •• .~. ... .-.** *** ****.*.**. ... *** **...... *.... ~**** 

~----------------~---.---.~-~-----------~------.~--------~~----~ 

318 180 8~ 3 25 35 12 7533 50 1 11' 5 7-50 13.6 13-6 
1--_..,...-_-,,3,--,,"_,8 __ Ht.v.o .........-'-----'8=a.1.--_~3'----J_2 ..... 5 __ 35.2_L15 5 ~ 5 a 2 1 2 11 i-------1-~t.5. G-----l.3.JI..9--1-4.-.LQ.-----

. 318 180 8~ :3 25 3508 7552 50 2 12. 12 rOO 13.9 1~.O 
1 318 180 80 3 25 3507 7551 51 1 16. 2 2.10 1~,7 15-6 

t
. 318 l.§a 8" 3 ? 5~..5.oLB4 3 5L-----2. 1 8 !I_--'----'-_1-2:-__ ----'J,-4 9.;,L~3..~.a~Jl,..lO.r---

318 180 8~ 3 25 3503 7539 52 2 27. 3 2-00 15.~ 14-2 
I 318 1 80 8n :3 2~ 3~34 7626 54 1 15. 1 2'O~ 13.5 13_2 

f
~ 3..1 8 1 8 a 8 a 3 25 31+.,i6 7 615 55 1 ~O-.. 1 • .. :) 1 6 • 0 1 5 UL-

318 1 80 8ry 3 21 3.33 7639 57 1 18. 2 2'~O 12*5 12t4 
318 180 8n 3 21 3~28 7639 58 1 21, 4 4-60 12-9 13'0 

I ~18 18Q ___ 8; 3 21 34Z~5 __ ;;8 3 ___ zQa 1 qltO--1.3_!L_-1_3.~.~ __ · _ 

~
318 180 8(") 3 22 3356 771+9 63 3 12. 1 3~30 10.5 10 t 4 
318 '80 8~ 7 14 3~34 7627 54 1 16. 1 3-00 25t8 26f2 

~ 3t8 680 81'") 9 20 a a 35 3 12.t 1 1 '10 • 0 • 0 
318 680 8~ 9 21 0 0 58 2 22. 1 2,80'0 to 

I 318 680 8~ 9 21 a 0 59 1 13. 2 6fO~ ~O ·0 
t ~1~ __ 8_01. 80 ~ 8 1+05 3 7£iR 3 2 8J 1 3,70 5.2 5§2 

I
f, 318 801 an ~ A ~o53 721~ 3 2 8. 1 '00 5-2 5 2 

318 801 80 1+ g 405 0 1224 5 4 24. ~ 2t~O 5.2 5,_ 
l....-..- 318 801 81") 4 5 404 6 7ill 7 2 ------.15. ~ .40 4HZ 4+- •. 8"-_---
I - 318 801 80 ~ 5 40 45 7244 7 3 20- 1 ,70 4t2 4.8 
I 318· 801 81 4 5 40 35 1336 9 1 13. 1 '10 5.8 5~9 
~----~-3lL--80-1.--..!.a. 1+' 5 Jt033 i352.------1_2 __ ~ 9. 3 4.70 5 .8 5 •. ~5 ___ _ 
I 318 801 80 4 S 4024 7357 13 1 1 4 , 8 10.50' 4.7 6.2 
1 - 31 g 80 1 81) It S 40 3 2 734. 9" 1 3 2 1 6. : 3 7t .t;. 0 It iI 3 5 0 7 
I 3t~ __ 80j. 80 4 5 4Q24 734~ 4 1 23. . 1 .1~ l'h3 59; 
I 318 801 g (') 4 4 3950 i ~ 0 5 1 5 1 1 0 • 3 4 • 90 5 , 3 5 II 8 
I 3-18 801 80 ~ 4 4008 7351+ 17 1 20- 2 iC)'OO dhS 6.3 
I 318 80181) 4 4 4008 ~)54 11 1 20, 1 .00 1+.5 6113"-___ ~ 
I -318---801 8e 4 1 3920 7416 19 2 17. 1 -90 5./+ 5,~ 

~_l~~._~gi ~; : ; ~~~'. ;:~; ~g ~ ;~: 5 1t~~:~ ~:~ 
I . 318 801 Bn ~ 1 3915 7412 20 2 25. ~ '00 5.6 5.5 
! 318 861 8~ ~ 1 3854 '441 22 2 15, 2 1,80 5.8 5 9 
I 318 801 8") 4 1 3908 742..0 23 1 269 ---.t 3.10 5a8 
; 31 g---SOi 8(') ~ 1. 3968''''-20 23 1 26. 1 .00 5 8 
I 318 801 So 3 31 3840 7501 25 1 1St 2 3-00 5.8 5.8 
~ 318 801 8 t'3 3 3 i 385 a i 449 25 3 11 • 7 15 , 5 0 5 t 5 5. 6 
I 318 801 8~ 3 31 3850 7449 25 3 l1t 2 '00 5~5 5-~ 
I 318 801 8~ 3 31 3843 7453 26 1 17. 1 2,60 5Q3 Se2 
I . - .. -----~311~8· ~011 88~._~ 33 31 3843 7453 26 1 17 • 1 tOO 5.3 . ..:...5_$."'-2 __ 
~ au ~ 31 38_8 7444 26 2 19. 2 1-00 ~.8 4~8 

I
I 318 801 8~ 3 31 3801 7514 27 1 10, 4 ~s30 6Je 6~0 

318 R 01 80 3 31 3818 750:3 28 1 1_6~ __ •. ____ ~~~_~.;;;_._~~~_=~~=.,.... .. ~. ___ :~~~=.,.;;"==.==~"'_c.~~~~,,.._. 

--!!l--'---Hi--~~ i~ ! !r-!m m~ H f H: ~ :1f1~ H 
1--. ___ ---..1.3 1.B g.01 8(') 3 27 3733 75G-2Q..6--3~_1->-:------l1<--__ -fl-,9~.IL" ____ .6 __ ~.tO.g----5. .. o.8---'5;.l..· .. 1L.(8~---

I
· 318 801 80 3 27 3733 7526 31 1 19. 8 '00 5,8 5-8 

318 801 8~ 3 27 37417528 31 2 17, 6 9.50 5.4 5.8 
1--___ ...;1318 8 01 8 0 3 27 37IG.J513 32 21 , -H---4--3-• ...59--:--~~--5,...lJ.t+fO----
! 318 801 8~ 3 27 3736 752? 32 2 18. 1 1 9 10 5.~ 5.6 

I ;;: :'..I"lg'-J,.; __ l1..~Ll.~_~~~-I~~;L...-~;:LJ;l: ;~j; ~~ i 1;: ; 1~:~L.J.:~~~~-
I
I 318 801 8~ 3 27 3716 7535 35 1 20- ~ 3-70 5.9 6-3 

318 801 8~ 3 27 3722 752~ 35 2 24, 1 4e20 5.7 6~2 
:.-___ 31_8 80 1 M 3 27 .3 Z.,2.2.-J.523---.3,~5,--_----!f:..;;' --_2!u 1 '0.9-" • 7 ---6..L-e-2--__ 

( I 318 801 81) 3 27 3702 7550 36 1 11. 2 ~.90 6-8 6~8 
I 318 8 01 81"1 3 27 3700 7543 37 1 17. 1 »30 6d 6-3 

I

I- 318 801 8(1 3 21 ~653 75~B----3.l 2 1 7 • 3 JLQ!)--6J6 6'8 
I 318 801 8a 3 26 3633 7539 38 1 21. 1 .70 698 6.8 
! 318 801 8~ 3 26 3605 7539 .1;0 2 19. 1 920 7-1 7 q O 
I .31a __ ,csOl ~_~ 3 ?l5 35.L8_~5Z5 43 ~ 19. 2 2...!70 1008 gti· __ _ 

~{ I 318 801 80 3 26 3536 7520 44 1 32. 2 ~~50 6.9 7~2 
I 318 801 81') 3 26 3536 7520 1;1.; 1 32~ 4 -00 6.9 7"2 
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Appendix ) 
-------.----~-.~ -

LAT LeN STRAT TeW OEPTH( M ) t>.IUMB WTe<KGS, B.TEM S.TEM 
*** ~~~~. ** ..... **-*** M"'IHI "1Io~1I jj,j6* .. * ***11* 

1 1 13. , 2'00 16.5 2191 
318 804 8" 7 21 39t1 1429 19 2 11. 1 2 e4 0 "0 ·0 

12 23-00 11,1 15'0 
40 76 11 00 ·0 ta.1 

21 1 11, 
22 j 9. 

318 804 8" 7 2t 3908 1439 
1--___ -=31 . .::::!8_---..:8~OoL4."____~8.:..:.I"I _ _'7'__...r.2...L1 __ 3=8:L~ 7.448 

3 3'00 '0 '0 
16 24'00 110 '0 
a 21'00 12.2 23 • a 

22 2 13, 
25 1 13. 
25 2 16, 

318 804 8~ 7 21 3854 7445 
318 80- 80 7 21 38~1 7459 
318 80'+ 81"1 7 21 3837 '.58 

I 
I -

31 8 804 80 7 21 384~ 7452 26 2 16. 2 5'20 .0 .0 
9 11·00 12·9 18-5 

13 22000 "0 ·0 
15 18 11 00 14,3 20 0 3 

27 1 12. 
28 2 11. 
30 1 10· 

318 804 B~ 7 20 3807 7509 
3 8 8 4 8 1 2 38~t1~t1J..-_~ _ _.,._-&-----L.!....!'------L~---~..!..l.l..U--~~~~--.::.J~--
318 804 80 7 20 3747 75jO 
318 804 80 1 20 3158 1513 31 1 1'+- 2 8 11 00 13116 20·3 
318 804 '8n 7 20 3758 7513 31 1 1 '+ e 2 '00 13.6 2043 

'+ 6 ~ 1 0 15 .. 7 1a.4 
? 1·20 12"2 20 111 4 

318 a04 8~ 1 2a 3711 7543 
318 804' 8~ 1 19 3110 1541 

33 1 7. 
3'+ ;:: 13,. 

318 804 80 1 20 3116 1531 35 2 18. '+ 3-40 11116 20eS 
2 1·00 13,,5 2211e 
1 2'00 12114 23,6 , 41110 18.1 25.4 
? '00 18·1 25114 
1 010 23 e 8 26'0 
1 1 13 0 25·0 26-2 
1 3'00 110 110 

37 1 13. 
40 1 1S, 
IU 1 20. 
41 1 20· 
42 1 9, 
43 2 17, 

'+ 1 2111 

, 318 804 81'\ 7 19 3656 7547 
\, II 318 B04-' 80 1 19 3624 7545 

r 318 804 8n 7' 19 3556 751~ 
I 318 804 80 ., 19 3556 7519 

I. 
318 80~' 80 7 18 351& 1529 
318 804 8a 1 18 3514 75~6 

[----318 80B S" 10 10 0 0 

~j08 an 10 10 0 0 6 j 11; 1 .lc !II 0 -0 
318 808 80 10 C} 0 0 7 1 18. 1 2-20 ·0 -0 
:318 808 !!ry 10 9 0 n 9 1 11. It 1 020 '0 '0 
318 8...08 8n to q n n to t flu 1 flo ill 0 10 

r 318 808 8n 10 1 0 0 18 1 12. 7 9-50 "0 ·0 
318 808 Btj 10 1 0 0 15' ~ 17. 1 l·~O eO to 
318 808 81"1 9 ~O 0 0 2:1 j Ute ~ 6~80 to !to 

I 318 808 80 10 i 0 ~ 22 1 11. 3 5960 ·0 '0 
318 808 8" 9 30 0 0 22 2 15, 5 ,,80 .0 -0 
318 SaB 8f'j 9 3:n n 0 22 ~ t~1l 1 01"11"1 '0 &Q 

, 318 B08 8~ 10 1 0 0 23 1 20. 1 21150 -0 -0 
31"8 808 8" 9 JO 0 0 24 1 11. 12 9 115 0 ·0 eO 
318 B08 aa 9 30 0 0 25 2 !ill 25 ~5150 -0 ·0 

, 318 808 Sf) 9 30 0 0 26 1 Uh 2 '850 "0 -0 
318 808 8", 9 30 a 0 26 1 18. 3 -00 ·0 '0 z 318 808 8n 9 ~r\ n n 26 :::t 1 C:; .. ~R ::;~\9n1'\ .n '0 r:) 

:- f 318 808 80 9 30 0 0 27 1 11. 4 6,20 '0 110 
::J 318 808 80 9 30 0 {') 28 2 1211 3 3,60 eO -0 !-

318 808 8n 9 3n n n 2~ 2 1 "II 1 tl''ln .0 .n [: 
'j) 318 B08 Bn 9 30 0 0 29 1 19, 2. ~eilto 110 '0 2' 318 808 80 9 28 0 0 29 2. 1S. 3 ,,80 to -a u 318 808 Bn 9 2R ('j n 31 1 i5t ~ 1910 -0 -0 
:1: 318 808 8n 9 27 0 0 33 1 7. 2. 6,10 '0 '0 Q..f 
<1.: " 318 808 80 9 21 0 0 3 4 1 16, 1 3 1 00 ·0 10 ex: 318 808 So 9 21 0 0 3~ " 13, 3 '.30 -a '0 r..:; 

318 808 80 9 28 a 0 35 1 2" 1 10 116 0 .0 -0 
318 808 8n ~ 2-1 0 0 3e 2 18. , ~ 6 \130 • 0 • 0 

________ ~3~1~8--~8~O~8~·--~8~O~~9~2~-1~·----~O~--~a--~3~1~ __ ~1------t~3~.~' ______ ~5--__ --~5~.~~.~0L---~.~O-----
318 808 80 9 2b a 0 40 1 11. 3 5850 -a .0 

'1$ 318 808 80 9 0 0 1 22. 1 "0 fO '0 
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Appendix Table 5. Horseshore crabs in offshore bottom tra~11 cruises 0 

C~UISE YR M~ DA 1\IUH8 Wr,(KbS) e.rEM s-1EM 
_"'_. +_.+'--'----"*_*_*_'" _* _*_ .. 4 .... * .. ~~~~~~~~ ***~* .** * 

318 7~~ 7~ 11 ~ 361~ 7501 61 2 40- 2 3-53 l~.U 16 9 3 
--=3=--'i-::0=-.' _~7;...~.:..8;;;.,... ___ --"-7....;"1_ .... 1 ..... 1--..;...-.-:.?_-.-:::3;;..:S::..:::;~6 7 If 5 ~ __ 3~ ___ ._ ~ ____ _ fJ..>:i •. .. ___ 1 _____ ~1.·?,L _.J.~~ 1 ~8_: 

318 162 7 A ::; 4 ~013 733\ 1 1 31, 1 1-00 ~.4 ~;o 
318 762 7~ ::; 20 3534 7457 61 1 44. 13 13- 4 J 13·0 14 -1 

--=3'-'1c...::3:,--._-'/....:6:...?_~. 7!!" 3 21 35~1 75(19 61 2 32" 1 0 -3 ' 4-a 13. , 11 a 4-
318 lb2 7~ ~3--~2~1--~3~6~1~9~7~~~·1~.~~~-~~~~1----~4~----~3~-1~.---------~~_O~~--~2~4-·-0~J~~1~1~.~Z~--~1~1-·~1~ 

318 162 7~ J 21 ::;626 7520 01 5 27. 30 26'00 lU·O 10·2 
318 762 7A 3 20 36u4 7~S? 6~ 1 ~8. 5 ~·~o 12·~ 10'5 
318 7b2 7A 3 20 35~4 7453 62 2 7~. 24 18-0J lc.~ 14 e 7 
318 762 763 20 3610 7447 6~ 1 170. 1 2-00 12-0 10'0 
31 ~ 762 ____ -=7~4 .......... ~3:-...:.?"'-"-o._----:3~5:;...:._.l3::.-..,7=_4~4 .9~ ____ ~6-3 ___ --.!?=---............=:13 7 " 21 23 " 1 :J 1 1 .. 15 1 7 • 4 
318 762 7A 3 20 3626 7446 o~ 1 246. 10 10~~O 11·j ~~2 
31! 762 7A 3 ZO ~S~3 7450 b~ 2 205. 18 19 0 00 11-2 10·7 
~ 162 7A 3 -12 36~~ 7537 b~ 1 '21- 3 ~·~O ~tj S"2 

J18 --~7~6~2~~~7-A-- 3 18·~~3=7-0-1~·~7~5~C-5-·--~6~~------~3------~3~9~,,--~~--~6~----~~6-.=3;o--~7~9'~b----~7~e~5~-

31~ 762 76 J 18 3708 7507 6~ 4 31- 3 2'70 7"~ 7-, 
318 762 -7A ~ 1~ 3731 7511 6~ 5 2'. 6 12·~0 7.~ 7·4 
31 g 76 2 7~ 3 18 3738 7507 b~ 6 23. 2 2"00 1'1 1e1 
31H 762 7~ 3 19 3&38 7452 b~ 8 41" 1 .'0 9.4 "1 
318 162 7A 3 22 363S 7533 b~ .9 1!. 1 .~J ~.~ 9·9 
318 lb2 7A 3 19 3651 7445 66 3 71- 4 ~.4J 11·9 S87 
318 7b2 7A 3 13 3855 743? 09 1 22" 5 7·'0 ~$U 5-3 
318 762 7.:. :;...J4 3828 744~ b3 2 29. 3 2. 0 :) :'·6 ::;"6 
318 162 7A J 2::-:3:;-----:3~87".:3~6~7:;-4-1t-=7-....,..--:-b"9-----;:8~--.....,2=-7::;--" --'---:::2"'9---'---,+-::2'-.-;O::-:J=---6~·-" ... "'", .;;.......-"ITS-~-:-<t-
318 762 7~ 3 23 38~6 7~33 b~ 9 24~ 1! 2~'OO b·3 7~3 
31 8 7&2 7~ ~ 15 J~26 73~9 7u 2 65. 5 .~J ~§~ 7~8 

31)01. 

767 
107 
7f:J7 
/67 

,767 
It;;, 7 

1U 13 
10 1+ 
1Q 1? 
1U 13 
1U 12 
10 '.8 
10 in 

3539 7506 
3612 7521 
3623 71+-52 
3537 71+49 
3605 7522 
3845 7429 

01 
61 
02 

2 
3 
1 
2 
7 
3 
7 

1 
2 
1. 

12 
1 

g':>J 
2"OJ 

13-00 

Z2·8 
2u .. 7 
13.!::) 

24-5 
20 -:'1 
19·0 

,~- . 

318 771 77_ 3 24 35~9 7504 61 3 34. 13 16·00 lIeS 
318 771 77 ~ 22 3623 7533 61 4 19. 1 1 86 J 6 Q U 7·6 
31~ 171 77 J 22 J619 1457 61 5 ~4. 10 15·~o lu·6 10-1 
318 771 77 3 24 35~9 7452 b~ 1 97. 9 12- 50 lU-l 12·3 
318 171 77 3 24 35 4 0 7453 6Z .2 69., 7 12- S0 .11·U 19-8 

~~~>1~8~~-·=7'~7~1----~7=7~~j~~2~~--~j~b~1~2~7~4~~·~8'--~6~j'---~71-·----~1~2~O~.----~----~7------~77·-~~v~~lfu~.~3'--~1"6~·0~~ 

31~ 771 . 77 .3 24 354~ 7451 63 2 ItS. 3 ~·OJ lU-7 19-5 
318 771 77 3 ?~ 3133 7509 b~ 1 30. 1 .70 6.3 ~·6 
31~ 171 77 J 26 3720 jSlq 6~ 2 Ju. 1 1·00 5·1 5·1 
31~ 171 77 3 26 3710 7509 b~ 5 33. 1 1·~0 ~.~ ~·5 
31 ~ 17 1 7 -, J 27 ::3 7 3 1 7 445 b ~ 6 1+ ~ _~ _________ 1 . 3 ' 00 d " D 13 • 0 
318 771 77 ::3 ~~ 36~o 7511 6~ 8 24. 1 ~.~~ b·l 6-1 
318 771 77 ::; 27 3723 7454 b~ 9 40- 1 1·20 boe 6·2 
31~ 771 77 ::; 22 3631 7446' 06 '1 90" 13 21'00 lUf1 
3 H~ 7 7 1 77 3 27 0 () o:j 2 3 7 • ':I 1 '3" QJ " U 
318 ""1 77 :3 27 0 o· b~ 3 21. 7 9-5;) t() 

318 771 77 ~ l' a 0 b~ 5 3H. 14 31-00 ·U 
~.~ __ ~7~7~1 _____ 7~7~~~4 __ ~1 ______ ~O~ __ ~Q~ ___ 6~~~ ____ ~9~ ____ ~2~~~_~ ______ ~4Q~. ______ ~5~8_=~0~O~~-·~U~-----·~Q __ 

318 771 77 3 27 ::37~1 7447 b~ 10 3~. 2 3·70 ~·U ~ 0 
318 171 77 ~ 2 38~7 7414 7j ~ 3~. 10 lJ"SO 4.j ~·5 
:11,;J, 77-1 77 4 '1 3~17 7339 lj 7 40. 1 _____ ~~3~ I :., .. 3 

174 
771+ 
774 

4 
4 
:1 

3605 7'31~ 
36(;6 7S?~ 
3558 74SS 

3 
5 
Z 

4-

1 
2 

5"1;) 12 0 0 
-so l~·c 

3·3) 12.';1 

2~·1 
24·9 
2:'·4 
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5. 
---- .-----~-----.----. -- ~ ----- ----~-

SfoJP C~UISE. v~ Mtf OA LAY L6N SjI'>(I\T rt1W DI:.PrH( M ) NU~8 Wr_(KuS) ~"Tt:.M SeTEM 
* lifo. •••••• . ~ •• •• ••• ••• ....... . .... . ............ . ....... ....... * .... • ... it .... .4*.lIJo 

3113 7.,8 77 10 11 4028 7313 1 4 2~h 1 2"00 lb,,'+ lb .. O 
31B 778 77 ~ 29 3623 7500 01 1 37" 7 12"50 li:lI~ 21·9 
~lH 77M 77 ~ 29 36Q8 7S i l6 01 2 34. ~ g"5;J 17 .. :t 22-2 
318 778 71 :.f 29 3618 7516 01 4 30" 7 ]1+ .. 50 1'; .. '+ 21-7 
318 77~ 71 1U 1 3625 7530 01 5 27. 3 0 11 00 1511:t -0 
31~ 17H 71 ~ 3Q 3612 7454 be:! 2 bO" 1 2"00 1'+·i: 21116 
31~ rl'd 77 'j 29 3627 7447 o.:.f 2 11~· 2 2,,90 l'+"c 2'+-3 
3H~ 11J3 71 'j 30 3~'+1 7449 0'+ 1 18;:3 .. 8 13 .. 50 13,,6 2:; .. 8 
318 778 77 10 2 37".37 ZSlR b!:) 2 20 .. 8 11-50 1/ 11 '::) 20-6 
318 178 71 10 1 3702 7535 b'::) Jt 22. 1 3 11 00 1~-'+ "0 

Jl~ 1~3 7!- 3 24- 3623 1501 01 1 3~~ 2 3,,50 ~ .. ::; 7116 

31~ 183 7 14 :; ,'+ 35'+2 7454 b? 1 58. 6 12"00 lJlll 1S-7 
31~ 1153 7~ 3 24 3620 74Af.B b.:f 2 120· 1 1 0 :'0 11") 9-8 
318 7153 7~ 3 23 36'+4 7514 b'::) 2 26 • I 1 8 20 b.I+ b .. 5 

31 8 183 79, j ~3 3712 7SQl b!:! 3 31 11 1 1"20 l.i: 7 8 1 
318 1~3 7~ "j ?8 3841 743n -o'.i 7 33. 8 12"!)O '+.0 4.4 

318 1'd7 7~ 7 21 3600 74+56 b2 1 50. 1 1150 12-"j 2!:5 .. 3 
31 8 lH7 7::1. 7 2~ ::t552 7456 02 2 53 .• 1 1" 6 0 1+"1 21-0 
318 IPj7 7'3., I; 5 3"1'::)3 750:~ 0'::) 0 23. 1 a·Ao 1:'·0 20 .. 5 
318 7~7 7~ ~ 5 ::t80S 7454- 1::1';1 7 21. 6 11"50 1111' 2b·5 

31 8 079 7t::1 J ~3 3459 7533 ~Q 1 35. 6 ~1I2~ 11117 78t 
318 079 7 q · :.3 23 0 0 ~1 1- 7':h 40 431100 ·0 ·0 
31.8 679 r~ :3 23 34!!i6 75~1 '::)2 1 133, 2. 2"30 1:,.,6 10"6 
3]8 b"9 7'0 j ;::I~ 3521 745'5 ~e 2 \25e 4 -3 8 5Q 17.'+ 22·4 
31~ 679 7q :3 23 34~2 7 5 24- :;3 1 18811 1 "30 1""'" 21"8 
31 8 079 7 q :3 27 3424 76,..9 ,::)4 2 37~ 1 1" 30 11:S1I~ 15"6 
318 679 .z~_ ;;- 26 34~5 7553 '::)~ __ .2 102" 1 1112:) , 1'::)·2 ___ 1~:L 

318 1'::1-3 7 q .3 22 35!:)R 74!;;S tq .3 52. 1 1/80 <:5.2 8"7 
318 i':73 7'0 :3 23 3536 7452 be 2 64f.. 1~ 25·00 :t .. 1 16·4 
318 733 7f::IJ 3 23 ·351+0 7lf.4R 04 1 18~1I 7 10-50 11 .. 15 1~"6 
318 1'::13 ,q J 2g· 36,,1 7512 O!:l 4 25- 2' 1-00 6 8 0 '·0 
318 7~3 , q 4 t 3740 7501 05 6 ~511 1 1-20 6-a. 6-7 
318 7~3 7f::IJ 4 4. 38~1 142~ b':1 1 l~h 7 8·50 OllC bilk 7 
316 7<j3 7 q '+ 1 3~14 744 0 o~ 6 3C:?t t ·'310 6.3 '·5 

----- - - --- .. _---- - . 

318 794 1.~ IS ,-~ - . . _ .. 35~1-'..2.1.'3_~.1. ___ .3 __ ... _ .33.' 1 1 .. 50 12·~ 27·~ 

..-_.- _ .. ---_._. 
-~----.--- - 14-;-S--27"8 3 8 1":17 7Q ~ 1S 350 7516 '::)2 Z 13~· 1 

';J!4_.\( 1~7 _. _7.~ 'i 1~ _ :'~4:;:11_1. . .7~44. ___ .. _~:; ___ .. _1 ___ ... ?'?~' .. 211 

'. ' ... ~ '. - .. : 
" 

"-:fis 7~9 7 q ~- 15 :3609-- 7512----&1 3 32. t 2-0J 15·0 23·0 
3H~ 7":J9 7 q ~ 15 35!'lO 7451 04 1 220e 2 3"'00 ll·/:S 2 4 *2 
318 1":19 , q :.f 22 37':2 751l't o !::I 1 26. 3 6 111 00 1 Af. .• 3 21·8 
31$3 1~9 7r:1i ":J 2'2 3727 7S11 b~ 6 ?1· 1 .30 eU 21"? 
3V~ 199- 1Q 10 '5 3828 74'+~ O'j 1 23. 7 8 11 :)0 lB-=:! l'h3 

. -
318 7':79 1~ ":J 2? 37~4 7'+53 b:t 3 31e 2 11100 1":1·' 18"9 
31 8 1'::19 7<::J1 ~ 26 3759 7419 70 :3 64. 1 .60 8..":J 21"0 
318 l<j9 7<.:4 ':J 2(' -3714-2 7 1+15 11 1 120- 1 3 9 :)0 l.:l"i::! 22-8 
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Appendix Table 5.. ( con t. ) 

spp CRUISE Yp Me DA LAT LBN STRAT TBW DEPTH( M NUMB 
c---~~~_* ____ ~:*_~** *~~_~-*-----~ __ iL>tJiL.........~'l~--"L!UI-_"Ut..-------*-_*~_.\L*-*-*_*.JL~*-* '* lif *~~-"'-~*--*-*-~*-*"* 

I 318 280 8n 3 20 3520 7454 53 1 290. 3 4 t OO 10-0 19·8 
l-______ . ___ 3_1~ __ 58D_,_ 80 7 1 ~ 352.u2CLL __ ~~_. __ 3 ____ 3J._~. 1 .6~_ZD_-1-----25,.!t.::............ __ 

-r I 318 802 8n ~ 8 40~6 7229 5_ 16 30t 1 2.20 4.4 5.4 
-, I 318 802 81'1 3 19 3539 i45B 61 3 49. 8 11 50 13'10 lit,? 

,, _____ '-~t~ __ 8Q£. __ 8L __ ~9 3538 7451 62 1 72. 4 6t5~3 "16-8 
-~, 11 318 802 8. () 3 19, 351t4745.3 62 2 75. 8 11-50 12·1 16*7 

318 802 an 3 19 3541 7 451 63 1 06, 2 2.00 12~1 16.6 
_ I 318 802 80 3 27 364-9 7529 65 _j 25, .3 1~ 6~5 616 

\-------3-1 8 802 8n 3 27 3649 7529 65 25. 5 '00 6115 - 6 6 
?c I 31 8 802 8n 3 27 3729 7511 65 2 29. 2 1,50 5-4 5-2 
':J i ______ ~~t~_~~--. _8~ __ 3_~Z.1 it 7455 6 5 It 36. ---.1_ ' 70 9

5 
• 57 9

6
, 0 

<~ ~ I 31.0 002 81"\ 3 3{i 3738 7451 65 5 36, 2 2'30' '0 
I 318 802 an 3 18 3709 74~? 66 3 75, 1 ~~70 10 D ! 11-2 
I 318 802 8n 3 ~1 3811 i450 __ ~_~ 4 22~ 3 6QQ.L-5~7 5~7 
1--~---3T8--' --80-r--80--4--1~i)3 7428 69 5 25. 2 2 g 60 ~f9 ltd} 

'I i 318 802 8~ 3 31 3817 7447 69 6 25. 5 6'00 5-5 5,4 L ______ 3~_8 __ 80§q80 7 19 355l+ 75 14 61 1 25~ 1 2.70 16 4 2 2.--'-.5_-...:...,,+ __ _ 

- (I 318 805 80 7 14 3547 7453 62 1 78. 3 5.40 11.8 26 9 1 
"_'--~ ____ L _______ 31~__ ____ ~_Q§ _____ Ji0 _____ 2 __ 20 ____ 3_8.0J_2'1§j __ ~.2 ____ L__ _ ___ Z ~~ _______ L ____ -.!_~ Cl. ____ ?_,_? ____ 2 2~O' __ , __ _ 

~ 
318 809 .81"\ 10 1(') 4042 7240 1 5 25~ 1 l t OO 17 0 2 17~1+ 
318. 809 en.- 9 25 3623 751R 61 1 28~ 3 5.70 179~ 24,8 

----3_1.8 __ 809 80 9 ~2622-!523---6.i ~---3-G--t -2- 5--e-G-~~5-.t-AO---
318 809 8~ 9 19 3554 7455 62 2 8lf 1 1,70 10~1 25.2 

I 318 809 80 9 19 3610 744~ 63 1 120. 2 3~50 12-6 25'0 
I 3.11i-_8Q9 . 8n 9 ?8 1L1-5-.15..2...t- 65 1 271L..-.----2--- 2 119 0 1_ElJ-5.-.-..21-_fi!!L,9;.L-__ 

I
I . 318 809 a~ 9 28 3731 750~ 65 2 2 8 , 4 6'50 13~2 20" 

318 809 8~ 9 28 3722 7509 65 3 259 2 ~.10 1642 22i2 
I -ll-~8U9~rL 9 26 36 ~.3---'l.5.3:; £,5 5 ---2-2-, -4-~-4-LI,t-----G-4'iL-'tw:8~--
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SUMMARY TABLES 1-5 



Tnhle 1. Slumuary of the occurrence of the horseshoe crab, }J~Ulll~ .f'.Q}2'lJltemus, in survey samples for ocean 
clru\15 by the NMFS-NEFC 1965-t9RO, 

-----.---.--.----.---------------------. -----------------------------~_~crv.-lt i,on:; on 1.11lUL~JLclXJili~w~==_-----'---~---'~-------
Depth - Number of' AppellCt1.x 

Vessel Number of range stations Total number Depth Range Cruise Comp Table 1 
_I!.."~~ _______ S111~y Date~ Gear 5!E.t:.:L~ns (Ill) ~~~~l Area_ of Operat ion wi !!1..J,imul_i ___ ~ .... wgh_t_-.-__ :..~, __ ,~lJllb~ode _"._J::"".~~!_~_' __ 

1965 
Ulltlauntcd 11 ~l;.}Y-25 June 37<1 9.1-71.6 ~Iolltauk Pt. ... Cape Hatteras 6 7 12.2-.>6.6 SH651 7 

Undaunted 22 Oct.-Z.1 Nov. 217 6.7-75.0 Montauk Pt.-Oregon Inlet 15 24 ( •• 7-27.7 S~1652 7 

1966 
llel:Jware 18 HaY=-10 June 2 415 12.2-39.6 New Jersey-Chincoteague 6 '7 16,8-30.5 66-1 7 

Albatross IV 14--27 Aug. 240 11. 6-58. 2 Nary lallll-Delm.are '7 18 11.6-22.3 66-6 7 

1967 
[)elm-Jare 1 0 ~Gy:::"i ,June 2 296 11.3-41.5 MOlltauk Pt. -Ch.incoteag\te Inlet G 10 1:1.1-25.0 Sl-1671 

1969 
Alhatross IV 20 Mily:::2 .July 278 12.2-77.4 False Cape-Nantllcket Sound 10 31 12.2-23.5 69~1 R 

1970 
Delm~are I I 13-Z4"Aug. 2 199 10.0-73.2 Ne\>i Jersey-Delman/a Peninsula 16 29 10.0-42.0 70-6 H 

1974 
Delaware I.t 1 :~--28 'June 241 6.7-41.1 Montauk Pt. -Cape Hntt cl:as 62 2H 9.1-35.7 S~1743 8-10 
Del awn re 11 5-10 Aug, ItJ1 14.6-43.9 NCI~ .Jersey and Virg1nia 

fishing areas 35 90 14.6-31.t S~i742 10 

1976 
Delaware II 6 Apr.':'13 May 2 217 7.0-86.6 Long Island-Nort.h Carolina 41 190 7.0-77 .1 76-1 SM761 10-·11 

1977 
Delal-Jare II 26 ,.Ian. -17 I--la1'. 2 212 9.1-82.3 Chesapeake nay-Nantucket Shoals 34 162 9.1-43.9 77,,2 5M712 11--12 

1978 
DelAware II 4 .~n: -11 Feb. 2 346 9-80 Cnpe Ilnt:tenls-Nantucket Shoals 61 178 10-62 78-01 278 12-1:5 
Del(H~<l.re I I 5 Dcc.-20 Dec. 2 163 9-87 Montuuk Pt. -C~tpe CharI os 5S 173 9-57 78-07 879 14-15 

1979 
Delaware II 7 ,Jan-:'-l Feb. 3 139 6-79 Capo II<ltteras-Nantucket Shoals 25 59 9-48 79-{)1 791 15 

Dela\~are II J .Jall. -9 Feb. 3 207 7 -(ll) :;olllherll New I:llgland- 58 182 10-,1:; gO-Ol 080 1(, 

Cnpc lIt! t to rilS 

I~Ll~~_~_"lJ ___ ~~~IJt:_=}L~~p_t..:, _ __..l ___ 2..:'..!..."_ .. _~},:::.L!.<.'.. _____ ~~~l,~<:.~_~_-_t~.£'J~~""!~~t~~~. _____ " _______ ).:;~." _____ ". _______ ."~). ________ ______ "~_~~}:~_" ____ 8!~.::S'.6 ___ ,._.§~.-..l.~_" ___ 

CGar Legoud: lIydraulic surf clam uredgQ #1-=30"; 112 = 48"; and 113 r. MJ" \1ide knife. 

I 
V-1 
(J\ 



Table 2. Summary of the occurrence of the horseshoe crab. Lill1ulus polyphemus, in special sUrvey samples for 
ocean clams hy the NMFS-NEFC 1972-1~77. 

Vessel Number (If Depth range 
name Survey dates Gear stations (Ill) 

1972 
Linnea 16 MaY-19 Scpo 389 . 2.7-32.0 

1976 
Valerie E. 6-8 Aug. ~ 25 13.0-41.0 
Gail & Cora 

M. Snow 9-14 Sept 2 31 8.5-42.1 
Cora ~1ay Snow 15-;2~ Sep. :2 35 7.3-57.6 
Margaret Ii Nancy 7-8 Oct. 2 11 9.8-45.4 

1977 
Delaware II 17-21 Aug. 60 11.9';'28.7 ' 

General "rea of Operation 

CoastQl New Jersey 

Offshor~ iCentral NeW Jersey 

as above 
Of! L()ng Island. N. V. 
Offshore Central N~ Jersey 

Off l,ong Ishlll~~. tV!. 

Observations on ~~polyphell\us 
~.. Appendix 

I'IlOnDer or. st:BtlOnS Total mllllber Depth rallg~ Table 2' 
with Ll1!luli caught (10) .. ~~e __ i.sJ ___ _ 

135 

7 
2 
1 

10 

389 

1 

137 
7 
i 

28 

2.7-21.6 17-20 

13 20 

5.5-11.7 20 
12.8-27.4 20 

9.8 20 

12.2-23.2 20 

I 
<.N 
-.....] 
I 



Table 3. Summary of occurrence of the horseshoe ernh, !~~_~~l~ £c:!YEb_~~~_, in survey samples for sea s(:allops by 
the NJvlFS-NEFC 1975-1978. 

Q!J S e FV ~~i:~~'.? 0fl ___ Lt!!!,~l~_~Q_U'J.d~~Jllt~ __ 
Depth ~lUii1:)cr or- 1'ola1 ncpth, Crtdse Comp Appendix 

Vessel Number of range stations lIU111her rHng~~ mlOlber code Tabl!" 3 
~~11110 ______________ ~ve~~~ te~~_~~tl(}fls .. ~ ___ ~_~nct~~_~~~ea of Opera~~ ___ ~~_~~~~ __ ~~_~_i~~ __________________ ~..<:~l. 

Albatross lV 

Albatross IV 

Albatross IV 

1915 
7 - (6).:tlg. 

197'1 
6-1tn3el)· 

1978 
15 Aug:--=-l Sep. 

Gear Legend: f>calJop dredge 10' wide. 

100 

170 

3'18 

26-148 Mid-Atlantic Bight g 

26-152 So. Ne\~ England-Cape lIatteras 

19-UO Georges Bank-Cape lI<ltteras 

72 29.3-11\6.3 75-08 075 21. 

123 69-121 77-08 277 21 

60 19-33 78-10 978 21 

I 
VI 
00 
I 



Table 4. Sllll\lll~ry of tile occurrence of horseshoe crabs. Limulus polyphemus. in samples for finfish during inshore 
bottom trawl surveys by NI'4f'S-I\IEFC I 1975-1980. ',' ' 

Depth ,LiIllUlus ~..e!temlls_ Appendix . 
NUIIIQer of range Numl:>er of Ntllnber of Depth rallge Compute~ code Table 4 

Vessel and Cruise Dates stations (m) Area Gear statiolls crabs (ml cruise number p~!~~L_. 
1975 

Delawllre II 75-1 15 Oct ... 7 NQV 95 7-41 Cape CO<t-CilPEI Hatteras 1#36 27 207 16-49 401 22 

1976 
Delaware II 76-05 3 Mar-26 Ml;lr 16 1-33 Block Island-Cape Hatteras 1141 56 953 7-28 45Q 22-23 
Albaiross~lV 76-09 28 Sep-17 Oct n 9-35 ~lock Island-Cape Hatteras ~36 42 269 9-24 460 23 

1977 
Delaware II 77-03 19 Mar-14 Apr 71 7-29 IHock Island-Cape Hatteu!i 114t 41 670 8-29 467 24 
Alb IV & Del II 

Gulf Of Maine-Cape liatteras - 77-07. 09 27 Jul-31 Aug :1.33 8-100 M56 35 248 8-24 775 24-25 
D~laware II 77-12 26 Sep-IS Dec 75 6-37 alocit l~lan~-Cape lIatteraS . '36 39 327 6-28 771 25 

197/3 
Albatross lV 78-01 18 .Jan~27 .Jan 78 10-40 ~ld-Atla"Hc~So. New England Nit 14 28 11-24 7$0 25 
Albatross IV 78-04 20 Mar-23 May 72 9-42 Illock lshnd-Cl:lpe Ilatteras Hi 37 281 10-29 782 26 

Alb IY & Del II 
78-09,05 25 Jul-ll Aug 105 6-88 Gulf of Maine-Cap6 Hatteras ,36 31 271 6-22 786 26 

Delaware II 78-06 5 Sep-22 Nov 77 7-'].9 Gulf of Maille-Cal)€! lIat teras *36 29 114 7-25 788 , 27 
Oelaware II 78-06 8 Sep-l1 Sep 45 7-28 Cape Hatteras-Capel Fear /136 3 5 7-11 010 26 

1979· I 

Delaware II 79-04 25 "'ar-27 Mar 16 8-26 Cape Hatteras-Cape Fear B41 10 57 8-17 27 ~ 
479 I.D 

Al~ IV & Del II I 
79-03, 04 21 Mar-12 May 89 8-78 Gulf of ~Iaine-Capel Hatteras HI 38 425 8-23 792 27--28 

Delaware II 29 .Jul-2 Aug 35 8-28 C<1pe liatteras-Capfi Fear #36 3 11 8-23 579 28 
Alb IV & Del II 

79-08,07,09 2 l\ug-31 Aug 101 9-75 Gulf of M~il\e-Cape lIatteras *36 22 62 10-36 795 28 

Del JI 79-10 18 5ep-21 Sep 37 9-33 Cape lIatteras-Callei Fear .36 1 1 21 796 28 
Del 11 79-10 21 Sep-9 Nov 89 7-49 Cape Hatteras-Cape Cod 1136 42 324 7-26 798 28-29 

1980 
Delaware II 80-02 211-25 Mar. 37 9-27 Cape lIattenis-Cape Pear 1141 12 45 0-27 180 30 
Delaware II 80-05 14-18 Jut. 39 9-29 f,Hpe Ilaheras-Capo Fear W36 1 1 16 480 ,30 
Delaware II 80-07 20-23 Sep. 38 7-28 Cape Hatteras-Cape Fear H36 3 4 13-n 680 30 

Delaware II 80-02 25 H(1.r.-22 Apr~ 100 8-60 Gul f of Haillf:)-Cllpe lIatteras 1141 49 166 8-32 801 30 

Delaware II 80-08.05 
31 & Albatross IV 14 ,Jul.-IS Aug, 103 9-89 Gulf of Maine-Cape Hatteras 1(36 22 142 7-20 804 

Delaware Il_ 80-07 25 Scp.-IS Nov. 88 8-79 Gulf of Maine-Cure lIa~teras «36 30 137 7-24 808 31 
-j-------------

Gear legend: 1136 1f41 := Yank·ee Otter Trawls 



Table S. Summary of the occurrence of horseshoe crabs, ~_iln:~!~:: r.?_~2'l~1~;I~£, ill snlilples for HnOsh during 
ofFshore bottom trHlvl surveys by NMFS-NEFC, 1975-1980. 

Dept h J!!.!!!_I~~_ r_~]),l::!~~2'\.!~ AppC'lIt1 i x 
NlImbcl' of range Ntiiii);:n:-of ---Nlnnbt;-i--c;-r Depth range Computer code Tab Ie 5 

yes'~}_~\I\(t (~~~~~ _________ .T!i'_~~ __ ~. ____ 5 ('!:..~l!:!.l~_~~ ____ fJl\L ___ . _______ -:-_Arei!:....___________ Ge~£ __ ..?J: __ l~.!_~-,!_S _. __ ...s._~~~ ______ !.!!~) __ ~:s.~_L!?.~_.!.~t~l!!!_~!..,. __ p~l£::...J_~) _ 

1975 
Alb IV I; Dol It 

75-12-17 E; Oct-18 Nov 304 20-369 

1976 
1\1 h [V Ii Dc 1 I j 

76-02,05 f,lar-B May 300 18-352 
Albatross tv /6-09 20 Oct-23 Nov 267 24-:~84 

1977 
Alh IV 1\ Del !l 

77-02,03 19 M<tl'-20 May 284 19-360 
Alb IV Del 11 

77-07 t09 27 Jul-31 Aug 158 22--188 
LJelal-wre 11 77-12 26 Sop-IS Dec 339 19-417 

1978 
Albatross IV 78-04 20 ~1[n:-23May 319 23--3S1 
Alb JV [i Det II 

7[\-09,05 25 Jul··20 Aug 168 17-271 

1979 
Delaware II 79-04 23 ~lar=-2'l Mar 22 3J -2J(\ 

Alb iV Ii lJel J I 
7Y- (J:(-i14 21 ~1ar-12 I,lay 3·18 19-969 

Alb IV & lJel £1 
79-(}H,09 25 .lul-1 Sep 2ilB 19-203 

Delaware 11 79-10 15 Snl'-·2j Sep 33 26-292 
I\lb JV Ii Dei lJ 

79-12,10 12 Sep-19 Nov 4/12 16-S16 

19H() 

IX' [;t\VI! I'C 11. flO- 02 10-2r;--~lar. 26 27-290 
(ic)i.1Vilr<:;· U so-os 11-1B .jtd. n :0-::'11 
lk,j"tv;H(~ J l HO--(n,02 
1;'Alhatrn$s lV l() ~-I<1r.-8 r-Iay :)()S 2~)-.'i67 

lJeJUlViIlC I! gO-Oil,OS 
I, AlbaLl'uss tV 11 .1111-18 1\1Ig. ]62 21 -2S l 

Pe 1 ,I\va l'e 1 I 

C,~;j r L(-gclld: fU6 + ilill YankC'c Ot te l' 'l'rm'll" 

Nova Scotia-Cape Hatteras 

Nova SeaU a-·Cape Hatteras 
Nova Scotia-Cape l~tterRS 

Nova Scotia-Cape llat teras 

Gul f of Maine-Capo Hatteras 
Nova Scotia-Cape (Iat~eras 

Nova ScoU'a-Cape Hlltteras 

(jutE of ~lfiine--Cape Hatteras 
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