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Introduction 

Knowledge of the life histories of benthic invertebrate species has been 

and is becoming increasingly important to scientists and environmental managers. 

This information can be used at the individual species level or at the 

community level. 

At the species level, knowledge of habitat or environmental, and food 

requirements is always necessary to establish and maintain a laboratory culture 

for behavioral studies, toxicity bioassays or other similar uses. Reproductive 

and life span information can be invaluable in choosing a suitable experimental 

organism for these types of studies. The life habits data for a species can 

·also provide an indication of which species are most likely to be impactede

by various pollution stresses, i.e., those with planktonic larval stages ore

sessile, unprotected sediment surface dwellers would be more susceptible toe

waste dumping stress than those species which brood their young or live ine

tubes. A knowledge of the trophic relationships of an invertebrate speciese

with commercially valuable fish or crustaceans can also be very useful to thosee

interested in fisheries.e

At the community level, life history infonnation is particularly useful 

for environmental impact statements, habitat characterizations, and monitoring 

studies. In these cases, one would most often want to know if known pollution 

"indicator species" are present, and what the trophic structure or predominant 

life history modes of the community are. In studies done over a period of time, 

changes in the trophic structure of a benthic macrofaunal community reflect 

changes in energy flow within the community, i.e., an increase in deposit 

feeders might indicate an increase in organic-rich deposition to the area. 



Changes in life history modes from k to r strategies (McCall 1977) can 

explain changes in community structure and provide evidence for environmental 

alteration. Perhaps most important, knowledge of the life histories of 

individual species is essential for determining natural population fluctuations 

or trends as opposed to changes caused by pollution stress. 

Because of this need for communication of life history information, we 

have decided to computerize our existing data to permit rapid on-line retrieval 

of information, fast updating and integration with other computeri,zed benthic 

survey data. 

Methods 

A project.of collecting and summarizing benthic invertebrate life history 

data from the available literature, personal communications and from Sandy 

Hook Laboratory benthic collections has been ongoing for the past few years. 

When the decision was made to computerize these data, we designed a format into 

which individual species infonnation could be entered. This format is- organized 

in categories (files) (which can be expanded) which we feel would be most 

infonnative to the user (see Attachment A). The data are stored on the ADP 

Network System and can be accessed through on-1 ine terminals. Through the use 

of interactive commands, users may obtain a complete listing of life history 

characteristics for all species in the file or a listing for an individual species. 

By using the available 1022 System, the file may be searched and information of 

specific interest easily extracted. Output can also be routed to the Sandy Hook 

high speed printer and mailed to the user. To date, the file contains information 

on 58 species dominant in the New York Bight apex (Caracciolo and Steimle in press). 

We wi 11 continue to add new species, based on i den ti fi ed needs and priori ties, 

and to update information on the species already in the file. A new published 

version of the life history file will be available July 1 of every year, upon 

request. 
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Results 

Following in Attachment Bare complete. listings of all life history 

characteristics for the 58 species currently available in the file. 
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Attachment A 

FILE DESCRIPTIONS 

SIZEI MEASUREMENTS REPORTED AREi 
MAXIMUM HECORDE[I AOUL T LENGTH FOR ANTHOZfJA, GASTROPODA, BIVALVIA, ANNELIDA, I50PODA, AMPHIPODA, MYSIOACEA, CIECAPODA <SHRIMP> 

MAXIMUM CARAPACE WIDTH FOR DECAPODA <CRABS) 

MAXIMUM DISC UIAMETER FOR ECHINOIDEA (SAND DOLLARS, SEA URCHINS>, ASTEROIDEA, OPHIUROIDEA 

1 APPROXIMA'rELY 5MM 
2 APPROXIMATELY IOMM 
3 APPROXIMATELY 15MM 
4 APPROXIMATELY 20MM 
5 APPROXIMATELY 25MM 
6 Af'•PHOXIMATELY 50MM 
7 APPROXIMATELY 75MM 
8 APPROXIMATELY IOOMM 
9 APPROXIMATELY 125MM 
10 APPROXIMATELY 150MM 
11 APPROXIMATELY 175HM 
1? APPROXIMATELY 200MM 
13 APPROXIMATELY 225HM 
14 APPROXIMATELY 2�0M� 
15 APPROXIMATELY 275MM 
16 APPROXIMATELY JOOMM 
17 �PPROXIMATELY 325MH 
18 APPROXIMATELY 350MH 
19 APPROXIMATELY 375MM 
20 APPROXIMATELY 400MM 
21 APPROXIt\ATELY 425MM 
22 APPROXIMATELY 450M� 
23 APPROXIMATELY 475HH 
24 APPR(IXIMATELY 500MM 
25 nPPRUXIMATELY 52SMH 
26 APPROXIMATELY SSOMM 
27 APPROXIMATELY S75MM 
28 APPROXIMATELY 600MM 
29 APPRCIXIMATELY 625MH 
Jb APPROXIMATELY 650MM 
31 APPROXIMATELY 675MM 
32 nPPRDXIMATEl.Y 700MM 
33 APPROXIMATELY 725MM 
34 APPROXIMATELY 750MM 
35 APPROXIMATELY 'l75MM 
36 APPROXIMATELY BOOMM 
37 APPROXIMATELY 825MM 
38 APPROXIMATELY 850MM 
39 APPROXIMATELY B75MM 
40 APPROXIMATELY 900MM 
41 �PPRDiIMAl"ELY 925MM 
42 APPROXIMATELY 950MM 
43 APPROXIMATELY 975MM 
44 APPROXIMATELY !M 
45 >1M 
46 NO JNFO AVAILABLE 



KNOWN ATLANTIC COAST DISTRIBUTION, BAT OF FUNDY TU FLORIDA: 

1 BUREAL PROVINCE (BAY OF FUNDY TO CAPE COD)
2 VIRGINIAN PROVINCE ICAPE COD TO CAPE HATTERAS)
3 CAROLINIAN PROVINCE (SOUTH OF CAPE HATTERAS> 
4 BOREAL AND VIRGINIAN PROVINCES <BAT OF FUNDY TO CAPE HATTERAS)
5 BOREAL t IA NORTH OR SOUTH EXTENSION OF THE BOfiEAL PROVINCE WHICH EXTENDS FROM THE BAY OF FUNDY TO CAPE CODI 
6 VIRGINIANN+ IA NORTH OR SOUTH EXTENSION OF THE VIRGINIAN PROVINCE WHICH EXTENDS FROM CAPE COD 10 CAPE HATTERAS)
7 SOREAL-VIRGINIAN t(NORTH/SOUTH EXTENSION OF DOREAL-VIROINIAN PROVINCE WHICH EXTENDS BAY OF FUNDY-CAPE �ATTERASI 
B CAROLINIAN+ en NORTH OR SOUTH EXTENSION OF THE CAROLINIAN PROVINCE WHICH EXTENDS SOUTH OF CAPE HATTERAS)
9 ENTIRE ATLANTJC COAST FROM l"HE BAY OF FUNDY TO flORIDA 
10 l�EW YORK BIGHT 
11 NO INFORMATION AVAILABLE 

I 



ADULT LIFE STYLE: 

1 FREE L.IVING 

2 TUBE DWELLER 

J MOTILE BURROW OR GALLERY DWELLER 

4 ENCRUSTING 

• PARASITIC 
6 BURROWER 
7 SESSILE <ATTACHED)

8 PELAGIC 
9 DORER 
10 BEDIHENT SURFACE OR NEAR SURFACE DWELLER 
11 UNKNOWN 



RECORDED DEPTH RANGE: 

1 UHM.LOW DEPTHS TO APPROXIMATELY 2�5M 
2 SHALLOW DEPTHS TO Af'f'RUXIMATLEY 35M 
3 BHALLtJW DEPTHS TO APPROXIl1ATELY 5011 

4 SHALLOW [IEPTHS rn APF'ROX I HAT ELY 75M 
5 SHl'IL.LOW DEF'THS TO APPROXIMATELY !OOH 
6 SHALLOW DEPTHS TO APF'ROXIMATELY 150H 
7 SHr1LLOW [lff'THS ro APF"ROXIHATELY 200M 
8 SHALLOW DEPHJS TO AF'F'ROX!HATELY 250H 
9 SHALLOW [IEF'J HS l'O AF'PRIJXIMATELY 500M 
10 SHALLOW DEF'THS TO APfROXIMATELY 750M 
1l SHALLOW LtEf'THS TO APPROXIMATELY IOOOM 
12 SHALLOW DEPTHS lO APPROXIMATELY 2000H 
13 SHALLOW DEPTHS TO APPROXIMATELY 3000M 
14 SHALLOW [tEPHIS TO APPROXIMATELY>3000M 
15 NU INFORMATION AVAILABLE 



MUST COMMONLY ASSOCIATED SEDIMENT GRAIN SIZE! 

1 BOULDER 
2 COBBLE 

3 PEBBLE 

4 GRANULE 

5 VE�Y COARSE SAND 

6 COARSE SAND 

7 MEDIUM SAND 
8 FINE SAND 

9 VERY FlNE SAND 

10 COARSE 811.T 
11 MEDIUM SILT 
12 FINE SILT 

13 VERY FINE SILT 

14 COARSE CLAY 

15 MEnIUM CLAY 

16 FINE CLAY 

17 VERY FINE CLAY 

18 VERY COARSE-COARSE SAND 

19 COARSE-MEDIUM SAND 

20 MEDIUM-FINE SAND 
21 FINE-VERY FINE SAND 

22 COARSE-MEDIUM SILT 
23 FINE-VERY FINE SILT 

24 FINE-VERY FINE SAND AND SILT 

25 COARSE-MEDIUM-FINE SANDS 

26 COARSE-MEDIUM-FINE SILTS 

27 COARBE-MEDIUM-FINE SANDS AND COARSE-MEDIUM SILT 

28 NO INFORMATION AVAILABLE 



MOST COMMONLY ASSOCIATED SEDIMENT ORGANIC CONTENT: 

1 t11.GH (}5X) 

2 MEDIUM (J-5%)

3 LOW <(3Z)

4 MEDIUM TO HIGH (J->5Z)

5 L.OW <<3Z) OR HIGH ()5%>

6 LOW 10 MEDIUM ((3%-5%)

7 LOW, MEDIUM AND HIGH ORGANIC SEDIMEN·rs 

8 NO INFORMATION AVAILABLE 



ADULT FEEDING l'YPE: 

1 CARNIVORE 
2 DEPOSIT FEEDER 

J SURFACE DEPOSIT FEEDER 
4 SUSPENSION FEEDER 

5 OMNIVORE 

6 SCAVENGER 
7 SUSPENSION/SURFACE DEPOSIT FEEDER 
8 OMNIVORE/SURFACE DEPOSIT FEEDER 

9 CARNIVORE/DEPOSIT FEEDER 
10 SCAVENGER/SURFACE DEPOSIT FEEDER 
11 SCAVENGER/CARNIVORE 
12 DEPOSIT/SURFACE DEPOSIT FEEDER 

13 OMNIVORE/SCAVENGER/SURFACE UEPOSIT FEEDER 
14 OHN!VORE/BCAVENGER

15 OMNIVORE/DEPOSIT FEEDER 
16 CARNIVORE/SURFACE DEPOSIT FEEDER 

17 PARASITE 

18 UNKNOWN 



REPRODUCTIVE TYPE: 

1 SEPARATE SEXES 

2 TRANSFORMATION NONSEXl!AL INTO MALE/FEMALE REPRODUCTIVE/EPITOKES, �:WARMS AT SURFACE DURING SHEDDING OF EGGS l SPERM 

3 HERMAPHROUITIC 
4 ASEXUAL 

5 ASEXUAL BUDDING OF HALE/FEMALE REPRODUCTIVE FDRMS/EPITOKES, SWARMS AT SURFACE DURING SHEDDING OF EGGS&SPERM 

6 SEPARATE SEXES/HERMAPHRODITIC

7 SEPARATE SEXES/ASEXUAL/HERMAPHRODr·rrc

8 SEPARA'rE SEXES/ASEXUAL

9 NO INFORMATION AVAILABLE 



REPRODUCTIVE SEASDNl 

1 AUTUMN 

2 WINTER 

3 SPRING 

4 SUMMER 

S AUTUMN/WINl'ER

6 AU'rlJHN/SPRINU

7 AUTUMN/SUMMER

0 WINTER/SPRING

9 WINTER/SllMMER

10 SPRING/SUMMER

11 AUTUMN/WINTER/SPRING

12 AUTUMN/WINTER/SUMMER

13 AUTUMN/SPRINO/SUMMER

14 WINTER/SPRING/SUMMER

15 ALL YEAR 

16 NO INFCIRMA'fION AVAILABLE 
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DEVELOPMENT OF YOUNG: 

1 BEN"fHIC LARVAE 

2 rLANKTUNIC LARVAE 

3 POECILOGONY--ALTERNATING BENTHIC AND PLANKTONIC LARVAE 
4 INITIAL BROODING OR PROTECTION OF EGGS FOLLOWED BT RELEASE INTO SEAWATER OF PLANKTONIC LARVAE,

5 INITIAL BROODING OR PROTECTION OF EGGS FOLLOWED BY RELEASE INTO SEAWATER OF BENTHIC LARVAE,

6 DIRECT JIEVELOPMENT OF YOUNG IN BROOD CHAMBER OF FEMALE 
7 INITIAL BROODING OR DIRECT LIBERATION OF EGGS INTO SEAWATER FOLLOWED BY DEVELOPMENT OF PLANKTONIC LARVAE,

8 INITIAL BROODING OF EGGS FOLLOWED BY RELEASE OF BENTHIC OR PLANKTONIC LARVAE 
9 DIRECT DEVELOPMENT OF EXTERNALLY LAID EGGS (USUALLY IN PROTECTIVE SHELL OR CASE) INTO JUVENILE FORM,
10 DIIIECT DEVELOPMENT OF YOUNG IN BODY OF FEMALE OR DIRECT DEVELOPMENT OF EXTERNALLY LAID EGGS INTO JUVENILE FORM,
11 FRAGMENTATION OF NEW INDIVIDUALS 
12 VARIOUS MODES, DEPEN�ING ON SPECIES, 

13 NO INFORMATION AVAILABLE 



MAXIMUM RECORDED LIFE SPAN: 

1 < 1 YEAR 

2 APPROXIMATELY YEARS 

3 APPROXIMATELY 2 YEARS 

4 APPROXIMATELY 3 YEARS 

5 APPROXIMATELY 5 YEARS 
6 APPROXIMATELY 10 YEARS 

7 APPROXIMATELY 15 YEARS 

8 APPROXIMA'rELY 20 YEARS 

9 APPROXIMATELY 30 YEARS 

10 APPROXIMATELY 40 YEARS 

11 APPROXIMATELY 50 YEARS 

12 APPROXIMATELY 60 YEARS 

13 NO INFORMATION AVAIL.ABLE 



VALUE TO F!SHERIESI 

1 f1ARVEB"JI�L.E AS FOOD FOR MAN 

2 SIGNIFICANT PREY FUR FISH AND/OR COMMERCIALLY VALUABLE DECAPOD SPECIES 

3 PREDATOR OF FISH EOGS OR JUVENILES 
4 HARVESTIBLE AS FOOD FOR MAN AND SIGNIFICANT PREY FOR FISH AND/OR COMMERCIALLY VALUABLE DECAPODS 
5 FOOD OR HABITAT COMPETITOR OF VALUABLE SPECIES 

6 PROVIDES HABITAT FOR LARVAL, JUVENILE OR ADULT STAGES OF VALUABLE SPECIES 
7 NO INFORMATION AVAILABLE 



ADDITIONAL INFORMATION: 

1 R-STRAl'EGISl 
2 K-STRATEGIST 

1N3 I-STRATEGIS'r <INTERMEDIATE BE"l'WEEN RNAND K ADAPTIVE s·rRA'TEGIES)

1 DEMONSTRATED ANOXIA TOLERANCE 

5 UEMONSTRATED ANOXIA INTOLERANCE 
6 R-STRATEGIST WITH DEMONSTRATED ANOXIA TOLERANCE 

7 N-STRATEGIST WITH DEMONSTRATED ANOXIA INTOLERANCE 

B K-BTRATEGIST WITH DEMONSTRATED ANOXIA TOLERANCE 

9 K-BTRATEGIST WITH DEMONSTRATED ANOXIA INTOLERANCE 

10 I-STRATEGIST WITH DEMONSTRATED ANOXIA TOLERANCE 

11 I-STRnTEGIST WITH DEMONSTRATED ANOXIA INTOLERANCE 

12 NO INFORMATION AVAILABLE 



SPECIES CURRENTLY IN LIFE HISTORY FILE 

1 3759010101 EDWAROBIA ELEGANS 
2 3759010102 EDWARDBIA SIPUNCULOIDES 
3 3743010201 CERIANTHEOPSIS AHERICANUS 
4 7700010203 PHORONIS ARCHITECTA 
5 5105080103 NASSARIUS l"RIVITTATUS 
6 5502020204 NUCULA PROXIMA 
7 �515190110 AS'fARTE CASTANEA 
8 5515390101 ARCTICA ISLANDICA 
9 5515220601 CERASTODERHA PINNULATUM 
10 5515471201 p1·rAR MORRHUANUS 
11 5515250102 �PISULA SOLIDISSIMA 
12 5515310205 TELLINA ABILIS 
13 5515290301 ENSIS DIRECTUS 
14 5002050101 POLYGURDIUS TRIESTINUS 
15 5001130108 P•lYLLODOCE ARENAE 
16 5001130205 ETEONE LONGA 
17 5001020803 HARMOTHUE EXTENUATA 
18 5001060303 STHENELAIS LIMICOLA 
19 5001270105 GLYCERA DIPRANCHIATA 
20 5001280301 GONIADELLA GRACILIS 
21 5001250114 NEPHTYS DUCERA ' 
22 500125011500 NEPHTYS INCISA 
23 5001250J17 -- NEPHTYS PICTA 
24 5001230304 NEPHJYS (AGLAOPHAMUSI CIRCINATA 
25 5001600101 CAPITELLA CAPITATA 
26 5001600401 MEDIOHASTUS AMBISETA 
27 5001580404 ·TRAVISIA CARNEA1
28 5001430701 SPIO FILICORNIS1
29 5001430506 PRIONOSPIO STEENSTRUPI1
30 5001430411 POLYDORA LIGNI1
31 5001431001 SPIOPHANES BOMBYX1
3? 5001410301 PARAONIS GRACILIS1
33 5001410208 ARICIOEA CATHERINAE1
34 5001310301 LUMBRINERIDES ACUTA1
35 5001310102 LUMBRINERIS FRAGILIS1
36 5001310113 LUMBRINERIS TENUIS1
37 500131()204 NINOE NIGRIPES1
38 5001330103 DRil.ONEREIS LONGA1
39 5001440188 MAGELONA RIOJAI1
40 5001500305 THARYX ACUTUS1
41 5001500306 "JHARYX ANNULOSUS1
4? 5001500204 CAULLERIELLA KILLARIENSIS1
43 5001520101 COSSLIRA LONBOCIRRATA1
44 5001670201 AMPHARETE ARCTICA1
45 5001670002 ASADELLIDES OCULATA1
46 5001540304 PHERUSA AFFINIS1
47 6162020701 EDOTEA TRILOBA1
40 6169020110 AHPELISCA VERRILLI1
49 6169150703 UNCIOLA IRRORATA1
50 6169150801 PSEUDUNCIULA OBLIUUUA1
51 6169221201 PRDTOHAUSTORIUS DEICHMANNAE1
52 6169221202 PROTOHAUSTORIUS WIGLEY!1
53 6169060702 LEPTOCHEIRUS PINGUIS1
54 6169420927 RHEPOXYNIUS EPIBTOMUS1
55 6153011508 NEOMYSIS AMERICANA1
56 6179220103 CRANGON SEPTEMSPINUSA1
57 6188030108 CANCER IRRORATUS1
58 11155020101 ECHINnRnCHNIIJS Pnl?Mn1



liE.NltH 
L O

C LI 
--•• .... •-- 00 -

ft. ljJ S l 1lfl 
0 ' 

Y SI tJCY 

A Tl 1,,,q IC L!)A!; I 1)1 :-\IHI 11111 lPr-,: 
p1 r ! 111 11 r 1,1, l'I f I c 1:c As r. � •H_I •· ·'· H� 11 � 1 . u� _[t��;w,. n;_ l':l.OPJD.� ··-········· 

A!)lll._ 1 _11�1. STYLf.: HIH/iiq1•,1:11. 

Uf·, 1-'Wll 1. ft fllk 11 

IH'.Pll!lll,_ 1C Ii Vt , 1.Vl�t; .. . ··_·_------··-----·--· ··- .......... _____ ________ .. � ____ ···---��-... ..... 
Nll ]JJfllfilllll((l)I AV�li.lllHI: 

' . .. ,.,. , __ ._ __ __ ....._ , , 

Rf 1'!11J111IC I I VF. :a: ,,fi(l'J: ('•'1.1 1,,,f8f/HA r lllH Al.rA{l.AHL( 
00 • • ••••• �- ---• •o, • � • 0  �• ••  •••••• •�---" •••-·· • • •   • ••••···•• --·•··-·-•••-••-•~-•-- • • •L• -- -• 00 •••··•• •-• <

Df v1-.1.1:,P1-fFN r · llf YUi. 1s1;: 
Nn 1Hc:11111111nN 11vA1tAIH

0 £:. 

VAl,111 11.l I· TSHHHf!i1 
N(I 11•iuHr1A·r111t·, A�Ait.AlHE 

. . .Aoni T 111':A1. JHflliH:�l rI11.I1 1,-:ni,b,lf.Gtsr ,,1 TM 11f:t-i1N3JRATFH -A1-1diiiA ri:i[{1iir-ici:: .._

R1,�r11ri1o�i: ·- ,-M�_ fpun.11,;r, AIH ,,ii:ti<t:McE Mur11uR�. cnt.11ii:'1···:;AN w'i,H1> Frs J112 H211 friR 11wn� 1NFrnt-1•1HiN. 



Attachment B 

..... . - . 
llf,NIHJC LIFE H(SHII-IY s1un· 

· ---·--··-·· --·--·--· -·· -···· ---
Afi�1.JlC: CIJA!ll l)l!'HIJ>)llllfl;,i
fl( A·_t. � 1

1
 !1! _v J_R_1·Rr I :·_1 ,,; I_� 1•1__ PilllV P•C E fi _ __ (ll_AY -- OF - � lll"lfH ___ T IJ __ c 4Pf . l◄A T_T{Ri' s) --··--··-·-- ··--•···•--··•-··-- ....·

MI"ISI CUt•t-1LP·I, IISSU(, :;1:ElllH._ 11yc;. cn�IJENJ I M_l.GJ! J.?5!L. ·----··-- ···--· 

Al)i11 I· r. �tll IMf� TY Pt: Sl1f,Pf �n, ��if-!IS�,H� AC� Y!:Pll:3J! Ft.UJrn _____ -- ---··· 

... REI' ,;11111.1c r \ � � _ rv PF_:_ ..... ___________
1

_____________ . ----··---· ----- · _____·_________ ,, _____________ _ 
Sf: PA k' � H SF)( [SI II !H XII II l Nl F fl 111 I' Ii fl I I IJ J T I C: 

-- ... ------ ·---·----· -----·-··· - ··----- --------·---•,-.�-----····•··--· -······ ·'··· ···· --
11(1 I �!Fl.II/MA l I l'N AVA l[Af!U· 

--

.
1 F l �·:�ti.1t·i,1 "t- i·�� t·tst -ri,;�-:�· . bt,:'\ .

l'LA��lfJM!C 
• • •• • •  • 

LAI/VRE
• • ·r· - • 

VIII llf lfl I l�Hf;HJl:51 - - .· -----·-•-----·-····--- ·••··. ·••· · ·-. ., . -·· ··-·· 
NC I l 1>1 F f JI/MI\ f I U '• I\ I' 4 l 1. At\ I F 

-

-

https://11111.1c


IIEN1HIC LIFE IIISTlll!Y SllJCY 

·-·· .... -···· .. 
, A 1 1 ,, 1., 1 1 c c n As I n I f 1 11 1 111, n r 1 �· � 

H(lf��Al. ,Hd• yJlH;111tM 1, l'fl[) nVJli i f r 1 (;APf !__ li.A_Y!I.• 111rn ,· u .• f.H�UtH.MU ... , .. , __ ,,.,,.,_.

f)fPlti Hfll•lf;t:; SIIALI Cl,; llfY"fH� Ill /lPf'IH]XlMAHLY 1no11.

j-[J!:I:! .. ! >'i:t ), 

AJ.iULI l·H-Ollll; l'rl'I-: 5 :i F n::t JJ. E11 f-'t ,.,5 l i't1 / Slll� AC t: P_ l: P . F E 11( I< __ ..

- -· 
l J 1.1 T 1-1: Of/JH l 1111·, A V JI I I. A I.\ LI:'.

f)l'vl-1 lil't.1 [, "1 Ill- \'(llJr.1,1 
Pl. ., ,., 1, 1 1_1 rt c 

1 I:. I . A Ii v � 

VII I 1'( I l 1 �IS Iii: I� If- S: . 
NH 1•-1r1,1n.�T p,;-, t,\'AJ !::.I_IIIH 

. . - ... 
AllPl.lliltJAL JHF('JIWA'jJilN: •-�II -AJE1;un (rlil[tll·'FllJATf Illf.TWF:Ul fl AN[J K ,\IIAPT Vf. S lTRA EGff Sl.

lHf_ �Pt.J11·•,J
,,.

11r; ,\ill- t:iEFl:'1/EIJC� Ht/tiflf.HS, CO�llACT J1\l-l WAfil.l flS :5112 11217 tUH MORE Jr,;f.Cf.l!-'ATJGN,.

https://Jr,;f.Cf
https://Ht/tiflf.HS
https://APf.H�UtH.MU


- - - --

f-lfNTHJC 1.IH HJSTflHY STlJl:Y 

Alli\tl!IC t°llft�I 1ll�fPflli. l lfrll,1 
.Vl�'!;( l'[A:t,• I" l•'lll�fll llf/ \\(llilH E.•HIJ!\\(\i, IJ.1-_11:1�.-YU{Gl_�l�fJ__J'!{O.YJ_t,!l;'J_"."l-llJII f..riHJ,q;S..ffH.\M CAPF COD JC CAPE tUTlEHAS) 

J\IJlli I' I IH �Tpt:: 

.'�! 1'1,'J_:�:�'L)l\'f 1.vn_: 
Htrn-r.�•1,1,11u1 l IC 

-
i>fv(1 ; ,i>fi/-./'1 { i°JF ;; (ii I (;: 
PL A f·'I< l I I l•I I C I /\ Ii V /\ I_ .

. . .. 

v J\ I , , I I I I I I :; 11 /- ,i If- S I . . 
. .•)fr I 11 111�,i� 1111•'! 1\IIA I 1. Alq F . . 



l:lf.NTIIJC Uft IHSTOIIY STUliV 

r; 1 , , 1 , :, ,, , , 1 , f, 1-' f.. c I i-_ ,:; 1 P 1 11; r� t: 1 1 1 11 · " i; c: 11 i I F:·i'. ·r 11 

11<1�11.1,1-, olUI /IPPk1.�r,•11rt1v 'j!l11H 

A I I ,1 1 J I I r: t 11 ,, !l l I) l :i Tl-I l I \IJ T I" Cr-- I 
__ liAY i:f_.c:1111"1 1111,Ar-1T1c_ cc�s.r __ 1;11111. Tf:1L J111111v n., F-:1.11�,ll� 

Ar,111.1 1_1rr :�rnE: _r1111�_1i.:f1.q.1-1 

Ol'PfH fl/1,,1[�1-: .$H/1Lllll• Pf PIP!, IU _A!'fl�ll�!!lllllf:·:r \5_11 

,11 ,s 1 1.: 1 /1:'_;l(JI� • AS Sl'lf. ,ff! 1 l'::.• .. Ji �.(!_El_. SJ?£. .I .. FJ_t,J; ':'.Yf.!:!..'f __ f _p_1t,___�_A_t!JL ______________.____ ---- _,, ____._.______ _ 

t'I IS l U•:lt·ll_i:1. Ass, c. srr, ! ,_,. i_11H,. r.01� r f!.-.. l, � 11,f:i_ .. t>.s,; i _________________________________ ... 

rn, 1, 1 F r t 1 :i 1 1 , 1, 1 v !-' t 1 1, 1 , s PF 1, s , c, � _ n. fo E 11 

r�1'.P,1111<11c ! 1 �'I'. 1 Yt:i:c: 
Hr 1� , .. AP 11111 111 1 1 J c 

•ff P 11, ·, i'• 11 c r I v f s � A s I N : A 1. 1 n � 1-c

F;.i;1; Hll'·.•/!l,f1 Pt'll ����I.fl 1m 11,Frm��rro" ii.vAJL.AHLf

- "fl I· 1! ,:· I f i P ;,, f. :, I 111- Y.I j I, i 1i; : . , ... - . 
P L ,\ 1,, ii ·1 f I' ! IC L A ll V ,\ I: 

l,IAXJV11,, IH:U)kf!l'Jl, l,\Fl:_SPAl;'I _._._ �I) U:�U�M.t\1_){11!_!._V�l.!:-�fj�f .... 

VAi Ill' I il r_[Sllf:11 J f:S I 
:�11 f 1·1� I lll,·1A r J f!I,, Av� fL Alll E 

rn II r , ,1 1 PI A 1. 1 ,-1Fl11,• ,_ ,, -r r 1 11 , : r - s 1 i. � 1 f. i; 1 s T i. It• 1 f R "� ii i " r E · 1n' Hi Et-N- if A i1 ii- K ·· � ri A ii l r v � · s l IH i E G r �: :-o 

lit. n Iii IIC/· !l; Ill� f- f11 1 IIW 1 l"G ,, Iii'. �Et-" E IH-: l:Cf. l;I
Jt.11! HIS. cuNTACi-�Jji�-wAi-lti-;;rs 3112 f1;,11 HH• �011E IN�-t��ArJUN. 

'I, �'j; �3, 77 , 7 i; . 1 i, �; I 2 I , I ,S/1, l 1:1 �, 2t•O, ?'I Ii , -

.... 

https://l;IJt.11
https://����I.fl


[l!;'.NHJIC UH HJSH!RY STIJf:Y 
... .··-I I A ti S ,\ 11 I I•;<; 1 11 J ,/ I Tl fl 1 II:; 

.. .. ·-
1,1 II � I i '! 1 •·I S I :/ 1: l ,\I'µ II I I • f "h 1 F ( 

All •\I Ill" ci,�s, ll15li<l•liJ[f1',!' 
�-;: I I Id " II ,\" J 1 Lu. � s r. f'Y\11, .1 t_l_l. H "-1- .. 11'. -� l_l�l_(l Y_ J.f:.JJJ)R.JIJ_f> ... --------·-

- .. BJY .!11 lj,11(: [) \/1 !."!YI'. .L.. 
S � I' 11 � h I I· :; E :( f. :; 

A II I 1' �.IS f-' II T ., 
. .  

(; / S II �IP EH ..

iH· v·� 1 11i>l,t 1·1T 1\( · v nuTi.;: 
_. P, I /\ i. !l I I I,,, I C AH V Id· __ .-

V " I I_ it l I r f· I S 11 � H I E 5 : . .  ·. . . . . 
SI r;i I l· l CA,·q p1-1r �--- Hi!< F J /-lH ll! •D/(111 cu1-.1,1r:nc I Al.I Y VAlllAHLI:- DECAPtJn !Wl:CJES 

. . Alllll I flii'li\L. i1.�(:J,•;,•ATti"li,,:·· r::::s11ii.rfi":i"sT-( itiiF.i1titiJ"ii,.ri: ___ HE"fi-ittN··-;r-,;;�ii"K"-,.-i"li\Pl 111{ S[HAH:£,tts) 

fil.Fll/(111.fS: .1111- /-f)f.1.11 1·,Jl-i(; 11,�,- iitf'ti-.fi,d-' "tiL11ii1f:ils�·-···cw,.(AC,:i-JXin,.jA�i.i- t'Tti -�"<' tl2tFFd� -�ii.lut. J/.f'.l_lH'ATICN. 

I, 

.

-�- .

1. f.

_ I.

...
..

https://fil.Fll/(111.fS
https://itiiF.i1titiJ"ii,.ri


---·· •-•-- - ---· . 

H[Nll!I[ LlH liJSTIJR't' sron 

A t I. 1, ,,, I l ( CI ! J\ '.\ 1 L I 1: I I II f\ I • I II'',,, : 
. f /·I' .l fli f! I! "1:1. f I� q � � T - � IHl.i::.. . , f:l,f: _ JI.A!. _f,!l'_, . .Fl)l·I_I( '( TC. JJ.fltl l 1)� 

..
A Ill 11 I LI FE sn1 f:_:. 

ArJ111_ r •· � f.''' MG. 1 YPEr 

.. Rl.Pliltl)LICIIVf IYPtl 
·... ��!'�i,,1 j'j. �if:. XI· S · ········.· 

Er;i; 1,i11M11th' l'tH Ffl'A!fl /Jfl [Nl"llf�MJ\l]f)t· AVAJl.Af'!lf 

f)fV�l lil'1·,f Nl {1�. '((IUHr;: 
Pl �UK'lll/•1J[: LAI/I/Al: 

MJ\Xll•,ltt1 lltCOflOf.O LIH: 3PJ\/q 

V � I I II· I I I I' .Ull1Hi J( :i: 
i

S 1(\1 I H IC A Mf i;Rt Y. u,;i· ·;:: i' ii,,; ,;;; ;,,iii "fi.iM"M•f i.iri A-L ·i:: � VA LIIA H LE. D f.CA P\HI SPEC JES 

.All O fT 1 11 tHd. p.J H IIH1 A 1 I '1 N t j • :d t, A. T t fi S i ( i NT E fHl I': ll J AT r: .. IH I 1, t' EN - ,� ,\ tl[J -K-- AU AP l I II f. S TI, A 'it.G l E:; ) 

I • 11 , 



M � ,: J �• 11 ri � J l f' � AP f' RI.) q HA lt I. V ,? '] 1•1 M 

A 1 1 ,, , 1 1 r i: u 1 A � i u 1 s , h' 1 111.i i rri �' : 
H111,1: A_1, ,11::111 .Y 11<1:_I!! ! 111, _t' E.!1_v r 1,1c 1: s . ui AY _ m .J ur-1 IH_ _ 1_0 _,CAPf .•.f!A J1E!l�.s L. ______ _ 

ni- v�·"t 111 > •·,1:i�t" 11r ·yiii.'i1c; ;- -··
Pl /IN� ll'll]C L/lh'\/At 

VAiii� 111 fISHtRJf:'Sl.·
� i j;,, if Id,,, f . h,f T � !Jf/. F fsH f�iffiUR "Ci.rni-iHi·c:TAi.L t"\1,I[11AAi. CTi[C/ipUif-·siil cTfs' - ---··-···--· 

Ai!nr,11114,H 1rJ�ti1H .. A111iii,, ··1�s1RAr�i-;i's1 tf�1H11i-iEi'iTArt·i.u::fwl'tN·R i.i,ii>"i<-·i.1iAt>fivi.·sriiAi'EG1fs1 ··· 
i 

RUF1H'1.1 C['.it !ti!: rl11111:,(tjf; Ah't REfF.1/[t,t.:!:. NlJl",B�Rs,- "ci11,ij;,cf'Ji°N"w·1ii1> n:: 3112 tt217 f.Cl-i ,-,1_1r,i1: INfUH ATif1t.l, 

1 ' 



VAi IJF ]IJ fl!HH:HH-!
f 

l �--A·�·-·--•·-... F 1-iR1'iit .. E �AS '" 1(,· ) . { ,.. •i A ,H V t:'!i J f 1 

Al'I l,•�I JC Ci1t.Sf n1snnH1.11 rr1• 1 1 
r1rnn,11. A.fin y11�r;i,�1,H1 !> RjlllfNCt!J \Bf!J Uf.t'll!H>y Fl CAPt.tl(<TlfH��) -

�n,111_ LIFE \ll n.r; :if p11-1�r-1 r sw!ffl"r.E" w� NfAII sLJti.t AU 1i.,f.1.U·fi 

l)f P ! H IIANCt 1 $HAL! f.1,-J fJtl'H!R 10 �f'f'RU;< JMA 11 .. t y i">�l 

IJf PliiJOI !Cf r Vf;: ll'f'E ! 
$t:.f'Atlt, H !if' >:"E8 

Rf P1wi;uc TI Vf" su si: NI AUTlll�N I Sf'l-l I NG) :niM,1t:i"i 
. . . . 

�1[] (NI-URMAlJOI� AVAILAIHt 

Dl:VtLHl'Mt-N" f  JJF Y{H.! I H;1 
PI. A �1 K 111 I� JC ! AH I, I\� 

MA�Hlll�I Hf(:flRPfl) L!FE: �f'!l�L! -�PPRllK!f'.IATUJ b_f\ Y!;_A!HL 

' 0 •• 0 • T •• • " 0 • ., •-- • - - ••••• " 0 �•-,-• • 

RHHH�•CISz Tiff f(JLl.llW)NC. Aflt- IH:f"f:HENCI: IJUMHEfis. CIJNTACT JAN WAHD FTS 3112 8217 f(l� f'lllflE Ir-:f.fl-lMAllCN, 

1., i.., 1s1, 1s1,·1111, ·1�•/;·i,is, ·i2;;;;-·hi;;···21i; 212·�---ii:f;··21:11, 21:111. 2a<1, J10, .n11, 

··~··- ·-- �--···---·--·----' .. -•-""'"" 

https://n1snnH1.11


PLANKTO�lfC J.A!l V"J. 

HENrHIC LIFE HISTORY STUDY 

A y I .. N r I('. C n As I I) I s TR I l!U T T(H: : 
.1:11w f. AL_·" Mil . -� J_fn; ti:!J A1'1 .... !'HLlltJ Ni:f s_ . .U!" L P.F.. rntd� v _ J. rLc;t. PE _HA.l lfll_ASJ_________________ 

. . 

HI GH __J>5i0 

�[)111.T. /-fflllMG tYf:'EI _ �U3f'[hJHICN f.1:E(IEH__. _.

pf Pl,lll)l!f..J i Vf, .J. Yf'.f.; _. _____ :_ --·- .... ,. 
HtHIIJ\PHRUP r 1 lC . 

DEVELOPMENT Lif YOLNG: . .. . - . . . . 
-- - ---- ···-·-· -- .--- - ··---- ---·---- -·------------ --------•- ----------· ····-····••-

MA x 1,., 11M 1�E cn�pE r, u EL se ou ___ � !.-J. 1 .t:FORH A.f !(l!::-f _A"� u,_111�H ... __ .---·---·- --·------- .... 
V/\l

f llt ru FJsHEflIESI ·...
ii".i;i1 if i fi,,,..,;; 

·
·pj,fy. � OH --FT s·i;--;.;�;o / rfri· 1:6/Kt'. 1)cTii.I. y" ··vAi.:ttAttLi "i:irc APci'if"sp(fi Es 

. f · - ·.
Al1ni 11m;Al. JNf(lfl�All{JN1. i•SiRATEGisi (INlfrHtfl)J.A.TE ti. i"wEfN___R. •No·.f!, .Ai.i.Ap(ivE siA°.i.tt:1:IE:Si 

-- . . 

. 
RHHIE�'CFf.1· H!l LI Hd N(; 

' "  

'1 Rf .. lsUMHf RS. TH� HEf EVi. t..tF 
,--••-• •,•h rr•--•---•• + ••L ~+ •-

l , Z, 4t, 229, 24q, 

https://INlfrHtfl)J.A.TE


All t IL f ff. t-: ll .I r-1 G T Y f' f : SU 3 Pf to S J(\IJ_ ft Hl E fl 

I I I � I SliHU [ 8 I 

·- ---
UENTHIC LIFE HISTORY SlUDY 

r,u.:1rn Al,I) 8PlC1i::s1 Pllt,H nll11HIIJANU5 

M,nrt-!1!11 Slh: APl'fHJXIllA_IE.I Y 50MM 

ATt.l\NlIC CllAST 1)11:TliJHIITIONI, 
f3fllll·Al AMP vtRGINIAf-,/ .nO'iI�iCl:S {.BA) .Of'_ f:IJ(•P't' TfJ Ci\Pt:. ti/<JH.RASL, __ 

An1,1 I I.Hf· $nu: tlEll.l �H' T SUl!f A CE OIi NI' Ak 8\Jlll" AcE. P!'fl LEtL 

I) f.l' 1 H I! /I lH; t-_ I SH II LL, I) I; [) £ P f t-1 S 1 II APP !HJ X l M J\ 1[ L Y 2 0 t) M _ .. 

Rff'lllllllJC 11 VI;". l'(l't l 
SEPAi�� ff :,fXf;S 

RfPPUIWLT]v�. Sf.ASIN: tiO 1t,FOfl14ATJl.lN AVIIILl1!1Lf 

f> I: V fl W-' '"I:,., 1 I W . � miN ri : . 
Pl./\t-1KT(lt1 IC L hi/VA[.

VAI_I)� 
SlCNH ICA!-11 PkFY H111 

.. . . . . __ .. __ _ · . ... 
r !SH ANll/lJR U.ll-lMi:R l:lhLLY VALuhHLf 1i{i:"Aijjj'ii"-5pf(ie:s···· 

• • n • 

APllll.lru,At [I-IHll<��llfH.11 1-STll,\lT{;(ST (11-il Eli/o!ff)JhTE BEll-iEEN H. ANO K AllAPTll/E 3TRATEt;It3) 

RHFUENCtSI THI-" FOl.UW.!•�1; �1n 1-a:1-r,;1-l�CI:. IJUMllfRS. C(JNl.ACT JhN wl\RO fTS 3112 1121"1 t-r;H MIJHt: 11,FCIHATlC•N..

https://I-IHll<��llfH.11
https://1t,FOfl14ATJl.lN


---

-. - .. -- . -- -- -. - - -, Ii u 1 l ci i: i s rn i i, c c II A s r 4 T ,. 11 ••I 1 . .. , 

APPIHJ�JMAHI . Y_ 15._Vl:MIS . . .. _. ____ .,, ••. -.-·-·-- .•.... ·-- ---

- ·  ·- . - - .... ·-·--·- -·-· ·-
ll ENT 111 C LIFE HISTIJR� STUGY 

·'i.i-slZEi Al-'l'RllXi�,/\ TFi Y iiSMt-i-•-t.!Ax(1,i1i·

�11in A!.'.: V I.H!i P.J l ,\r,I _tJ.N.P�JHi �!H!.Ll.1 _t, 1Jl;'· J 

-. -·--· - . - . - - -- - - ---- -·· . 

!,�JV.!i.J lt.J\(Jl!f AL.':'.'l J.!HW�J..�� .. .,r..!!!!.YJ �.cc y,IIJ.f./1.. i;:.�J f...l'W _s. jj � .. L Uf. f Ul1 [)_y �c A fl_£ !iA l 1 f.li AS)...... 

-----·•---·-· ··-- ·--····-·-·-·' 

• ."· .. ···- - -..... -- - --···· · .. ···--· · ··- ..........·----··----· -· .. -•·"-----·--- -. Di:vi· LI lf;rlflt i rir vrJLi�r· :· ·· ·· ··
Pl.I• NI( Hlr•I 1 C I. Al� 11 IIF . . . .. -

NA� IMIJl'.I ��Cllf!llf-11 L !Fl:: �J",HII 

VALllr. rn f!SllttntSI--kiii"vi:::; I fl il �- A·s .} ni'..i5Ti'iif. i.ii'i,.;··,.r:,.if"sT,;N·)'Flc rn r-PiH'v''"FuiI· FTsir"l'tii57iHf tUH°i--iri-1cT� CLY VALGiiHi..:t: UEC�ioiJl:s ..·-

"nnr 1 t HM" L r NF ri11 M i.i Hi�i'i t.: s' t iu i E Gf � r w ilti ·-,)Ei-DNs fi:i'.rtfif' ii'i•i·u )I fA·-Ti.iTliCF.il AN c" 
··

R�:•1:1-11:NU�I .iH{ Fr. i i.,:.ni:irtJc; AR{ HUE,&i-ici::.liu�iHUis:"iiJtd'icf·JAN-·�i•Fio""i=is· :fii2 ij2iJ
.
FGR i-1ijih 111:ff!H'Ali(fJ, 

· t1, i, •�(;, �.:;.· ·.-,i,·;·-·ii; ; 12a, tsu, 111t1, 220, 221, 22s, 239, .21d, ;!1,1;· 21ii,· ·293,·3it1 , · 1:
r s,2h11, 

https://fA�-Ti.iTliCF.il


·�tNlHJC LIFE HJST□RY sruc, 

ATL '\HflC CIJA:H l)(STh'lH\ITf('M: 
HIIIH.'(lt..-Vl,Ufift·lJA�.I t011Hn1-11:=:1111TH f:Xlt"l�S..I U"i llf .HOHf..\.L-:Y.IIWI'YJ.11.t-J_,e.�!.lV.l..NC( V.'t.11CH En�_NLJS �AY ot-: tur,.,oy .. ('.APE H.i\lH.RAti) 

Al'.1 111.I LTF-f. ST'rl.l: SEllJr>to\!'f :-ilJl�fAC( t,11( t-:t:AR SUfff�Cf.P\�El.l.f.R 

Dl-f-'IH H11.t11;1-t Sl!Al.l.1)1� ()fPTHS lU A,Pl-'�OXlMATf:t.Y 50M 

!".IUSr CW·_IMUl'-1 • .ASf)U�:. S(0]�1• GHAIN.�17.f.: _Mt.llJl't•flNt SANO. 

MOST [ll/',/.1111'1. 11ssnc. Sfl)p,_ IWG. CI.INJUI]: L(J•,j (<:\<z) 

Al)Utl ft[D{Mfi lYPt-.1 :,ilJRrJ\C� lltl'IJSll ft,l·IH:.U 

RfPl,/!.1PlJCl1Yf:. lYPf.; 
SEPIIIUi Tf Si- XE!I 

REPRIJIJIICJIVF SfASllNi 1m TNFORMATlOt-1 AVA)l..\llLE 

DfVf-t.llPNb.l•iJ OF YOL·ru:t 
PL1H.li\lt!l·l1C I fd�VAL 

VAi.ili: Tl.I f-lSHERH�; 
Sff;1-,lf- lCHIT PfH:'Y f-tJl.l f JSti AN1)/IJH CCJMMl:'.RCIALLV VALUAHLE llECAPOO !.!Pf.CJFS 

AOD[IJIJl•J/1,l. Jl,Jf•{Jl(f,',ATJ/1/11 i--S1!-iATF.G1ST cn�r��/o<�.OIATF HETl'l(fN H ANi).K ADA.Pl'Ivr ::!THAH.Glf..S) 



• .. - •  •  · --· •• ·•· �- ·-··· -···· ·- + --+ - , 

tlPITHlC LIH: lftSlOl�Y s1ur:y 

Al1.�1nrc ui1,tir 11rs1i.pi1111or�: 
(Ml Jl<t ,\TLA1.1TJC Lt.�in �RPI! .T!1f _l:l_/l't l:F. �UNIJYJ1: _fl(1 1n1.H 

Mus, r;1J,ll1u11• A:1s11c •. sFPP" •. A;1fc. __ c0t_nr::1-1,;_ L_qw_ c�,,a. 
A In It l . f. I' t I) Jl,j(j lY � f: : S_l!;i P_ fr�� l u, Ft !;D f II 

IH Plllll/\lCI IVI:' SFASCt-; 

r,fl 11•1Hllll�ATHIN flVAll./113Lf 
.. ·----------·------ -··---- . -·--- ---· .. 

flf'l'fll1tii;j:�I llf" ··;:l)l,�t;i
Pl. 1- 1-1!( ·11.11-1 I c 1, A r� __ v AL_ 

M_A x.! ,11, 1-1 ljH:111ir)� 1, .. 1, !. ft. �'. t\ r:i.1 .. _ 1iu__r N�_,; 1ir111 _r 111�1 _ • v A 1 uaLF.:.____ --···-------- ••.... _________ ... ________ _ 

V�I t1� 111 Fl1;11t,Hll:8: .. . . . . . .. 
H/IIIVt!iT ll•U. Ml FfH.IJ fl./ii •-,�I-

I, 



I\ 0 l '-. HJ I� I-'. A r 

BEIHl1H LI Ff:. HlSH!IO /1 I UI:) 

G f_ I .i, :; A i·/1, SI' t C H S : f' I H ((, I.) HI) l U ti I II l t S l l i� I IS 

I,\ A:,. I HI I 'I !, J i' f. I � Pf,' IHI X J 1 < I\ T � 1. Y ;, 'j r-1 l"-

A Jl AM] JC [IJA/l'J DJ::irRlfllll!tW: 
y I I·'. 1; I t, l 11 ·, f' tW � 11-l C \; ( C A f' f. C(' D 1 U C � Pl' . H � Tl I,: tl A S ) . .. . 

.
11n1,1 l LIH. SIYLl'I 'SFl)lt-'fM1 m!f,'f/1.C:F. rm t-'EAfl SIIRfACf. [)1,ELL.�Jl ...... . 

0 F P I H tu,, I G f I S Ii II I. I. fl>' IJ � P r I-! !l ! U AP i,, IH) X t i, AH.LY $ 0 M 

-MIISl \'IL'-it11)11. ASSIIC •. .SF:D.H 1 ,__ i;��_Ji, .§JZF.,I_ ''t OJ !!.t' .. ti.�.�!.!l_ - --- ___ ... _.__ .. ,.,-.. -...• �-" · · · 

�,11:,,1 i:11n:,u1i. A:-lSnc. Sri.l it'- llf,:l;, lUtJTUHI tll!' .. (_q·q 

Al!lttl l·f..f'l)[ NG FVPI:: l>Fl'IISIT Ff.Fill'/,' 

1-lEl.1 1111f,IICT l Vf I �I'�: 
·s1:i•AHA ri• · ��.>:L:� 

HEf'lilllll!L Tl VE .. i,(ASLN: ,.1 (1 j '·IF If 1-i ,� t, T l 111� AV A IL Ari i): 

Er,1; 1-J11111,r11 P�1, �Fl'ALH ••u rr,1fur1M1.r11jf< Av1111.A1iLi:: 

onu iwi•:� i,;1 life 'hHir-i(,
P[.,\Nkllli:JC 1.AII\IA�' 

110 I MUM IH UIHllc IJ L rn �PAI\' I 

VAi.ii� 111 fJSHEHJf.S1 
NII lHf•'1,1,>,,,Aj foi·,· i\1-"ll ,..tH·(·-· ·,·-

l !J.N � V ,r,. JJ Afl LI:. 

Al•lil] lf.111,,i.. lNHJIWArIm-1 1-sl�h1{r;is1 {1i�TERMl'li[ATf. 11HwHi�-ff ANO"i
t 

AOAl-'i!Vt sNAfl:(i!Ui) 

RH,1<1,-;os: iH1 uIu1J•�1I,,r; A,;r: ,i�FHH,n r-iLit1ii1:.Rs.· cti�fii.ct··J;."'·w-Aiiii"Y1s":\11?. il2t1 Fl1.fiMfjRE rr-nIwA11LN. 

7 11, lU, 1(11., 123, i?.n, 1�ii; ?c/;·)1i5, 

https://r-iLit1ii1:.Rs
https://fJSHEHJf.S1


1;� ·1 �·re"·'' 
---rfl1f F, s 11--· 11 NP 1uH-·coM �1rnC1.,.. LL v ·v,. ulAtJ LE .. ntc Al-'uo· s1-1tc H s----- ···---- --·- ·- ·------- ---...

·. ·s " 1 PUL �i

HENTHfC LIFE HfSTUnY Sf�CY 

. •-••--..-a ............ -+-• - ,_.,_,,. �- .,, •••• , - -- -· -·-···----•-........... ---- ··-··•-·•-..----(��- 1,118 hi;,-ii" :,f' E c"i. S; PH YL I. lillllU. Ml� f·: J\f-

..... ·•• •·····-------- ------·-··-····-·--·------·-----·· - .... ·- ... .- .... 
AlLM·• I If 1,UA:JJ 1115Tll[lll.ll lli�lf 
V J!H;!_'.' J �!I t... t" ... 1:'{i_li _l_lt .. !,L't.)\!!l!.Ttl .LU.fc�J!i_I_fJJ_I J!.f. JN_ ___'! IP.fl tt-'Ll\1:U:JHlXl�.LL __l_'l_lHCtt f./( j f;_f'!J�Lf!iW� ... \'.: �f:'.f, CUD l(! Pl:'!:. If,\ l 1f. 101:;) ..
A l)l_!L !. .!- 11· [ __ !I LH- �- !. . !lt: P H1 f N f _ � l . .:ll f �J;_i;: . pil . '-'� A!( St1 Rt'ACE. .! !� f..J.LflL _______ -- ···- ... _. _ .. 

RE.I.' R1 HiUC_I J 'IF. _I� f'k .. -··-···· ·-·' -·----·--·-·•-------·-··-------···----·· ·_____________ .... .. _____________ ·-·-- -···---·. : .....••...... .... .SI: I' A II ii 11·. S � ,( f._ S 

--·---------........... u.•----. ·-----------·--··-•" ___ ,.., .,...,... •--------·-· --Ot \, 1�.1 I 1P 1·,t- f\J f Uf . YI it. �(; �.
. �t�r,� _[ 1IHI C I, t. II v '-� . .. __ . . .  ________ . _____________________ .... ____________________ - ----··-·•--•------··· ___ ·····•------ .......

MAX I f,jl)I', �-!- C_I ill IJE I)__!-! H' --� p A I�_:_--· � 0 __ _I_IH"Oll t' II 1 _] lnl _AVA l L AHL_E. ···- --------------------- •· -- -·-----·- ---------·­
VAL•.'[ 111 f l:lMlfllf!il 

·.. Ah"p i r I IJi-lllt ·r�iFi"11�11i. i ir11-ri" ·.·, :.;!'ITRAi E'.j;f§l"TfiJH�i-if.i)"iiH:"""t-it'ti;;Ei:."N--R-ANU--ii:·-AoAPTTvE ·-sT1{A TU; if.Si ..
. -·.··. ( .
R� Ft h I ,�Cf- s I r Ill f ,ji: I. i I rJ p;,r; Ah I: . 1,1:FF. jif NC I: -Nti�1HF. i.-s. · ci"1N i iicT-J --�j. WA iib""".r 3 -�ti2 "" �2 il f fffl. �;i.11iE H1 F,i": I<� At JI' N. 

I

.

.' " j: ' 

https://tt-'Ll\1:U:JHlXl�.LL
https://1115Tll[lll.ll


. -·· ..
Pi;� Y fLlll. � s°H··· ,i �,ii"i Llrl i:"ij'r;i;�:R·c j",ii_-i:-·v· 'v11iii .. A"i11:c· Df.CAP(JD,. SPtc ff s""- -·••-- ·- -~i i . s ii;,. 1 F I i: ";., 

JltNTIIIC Liff ll!SHJf.Y STL'liY 
. . 

SPf C P"S; I- Tffil•Jf- L (!•d,A 

All�,., f IC t:IIASI OJ� fRIHUf /I.lid 
JO(lliF,11 1\hll) Vll!_G]N(Ari. P�f,yJH"!::3_ !!:l/lY __ Uf. fY'!PY.HL.C t\f!{ HAI. .f. H �. :n _____ �·-··-•·-··. ··--·. " ..

RI" l'l'irlltJC.T j H I H't I _ 
$ I- I' � Ii 11 I I- :i [ � I. ti 

_.

•  • • •  , ,- · -· ,. -• '~ � ... - • '' ·-··· · - - ····-· ·- -�• - . --·-- ••. ·-·- . -- - ·- ·--. ...... . .  .. .  ··---------·-•·-- -- ........ , _________ -- -- - •• --- ------ • • .. 

·.

. ·- ·-·-··... --·.· ··-· ·•--·-- .. · •·•- - ....··-- .. ---- - ··-·-. ------------··------ ". ' ·.
Rc.1'111 ,r,11( I l Vf SHl �L I, 1 

·------··•·--.,·-·.·--·- .... - -· 
EGr; •:t1i11W i-,' l'I;: fl Ff ,. Al. f": �,IJ l NF UHM/\ I ll)rs AVA Jl.Alilf 

· .- .[l f Ii I- l l 1 f i°f- .. '( i) l_.�ii; I .I' i. I: I� j . 
PI H- I\ I 11 ,,: I C L i\li Ir At. 

f-JStlt- f/lUllVALl1t: Ill 

1-SlflAf£t.;J$T (ltdf11�1t:UIATF ljEfWfEN I-! 4NO K ADAl'II\11: STIUHGlEli) 

•· •••• • • • •  •• •• • •  • "-" h-.'- -n., ••au•-• •--·-,••--. .. , u-h-•~ •-••••--••-•• -> .-•-- a• •~•�•" - • •• ••• ••·-• ••"" 

IHI· f-flU_f1wJN() �l<E Hf:l'flll-:NCE l'ltH1t-1Fl�S. CONTACT JAN WAHU FIS 1!1? ll217 fli!i MllllE Jl!Fi[tl�:Afl{)N, 

·

·
·



- ....,
.... ,.'. 

l•ENTHJC L.lfE HJ.51010' SllJf.Y 

-· -

ATI A:,11r: Cl_lhSl IJl!'ll�IHlll"Jt1,v1 
f:IIJ_I_I�- � f ,\r•/!...V J.ll!i f _'1 J_�_t· _P.1:!_�1-¥.JJ'C � S ( H h_'( _ Uf.___FUND Y lO. _CAP( _t1A.l TEH AS) - -•«-•--·· . ·.

· Ofv�uw,;,/-NT 1,i, Yl!1 .. u1;1 · · · · ·· , · · 
1l II T T I Id H 1�11r,1q_., �;_ � � ..!' I 1lf!;J_JJt1 F � � _, ! fi� ·-�l_f __t_�;£ § _ u:1.rn __!-l!:_A_liAJ.f:.B __ f_�h LO�-�JLJ! '(_Of Vt I,. l:f:'_MJ: �-!. �.. F f'.LI• NK rr 1,q C LA RV At: • 

MAXll·!li!-' llcUIIH!l-fl LJFt. 5£1.A.r:': .':U .11'.f.Cf(t:�q,1(' .. �\:!�_IL,\l�Lf .. --·--·---------··----·--·------ ---- ··•··· 
·.

VAi 1J� IIJ f J St1fl1HS: 

. 

 .. . . . . . . .Mil f11�l'IH,.\l)l11/ AVAjl.AIRt 

ir,'1111 i I,;, hi: J tdiJh'!1 h l fr,�,, . ,·.:� i" Ai EG Isl ii iJ1·f.��E DIA fr 

. 

·•1E.'rwEEN-ii-ANl)--\("-A1) j. pf i VE s fii A lU; i I: s) 
i ·. T ..·.1�f�f.flf·t1[F,t\1 ii11-· Vr1li." i:.:"t"i:,(i·-�RT".iif.fFRF�1 f.� ··-;;u�i-itfis"� ·--(i.iNi.iff'r"JAN. -w.fi"ii.FTS 3(12 t.1fli f-t;R f�IJKE H·F-rni<ATltN. 

. 
21, ill, 5'1,·. 60, ht, /,LI, 9!>, 1.00, <!U7,· 

..



I 

1-11:NTlllC LIFE HJSTIIHY S1UcY 
. .. 

ra l·d '!:i I\ I·) ll !-) p I: C l !: s : s I HF H: t n .') l l ,; \ C IJ l. " 

11 11 A,, 1 1 r: c i. � s r o r s 111 1 ,i,,, 1 r:; r-, : 
. Hi,'l!f: AL . II HI-I V JI!(; J 1. I Ap 1:'!WV.lNCt S . ( lJ,H_ __ fJf: f.lJNI) Y ..l U  .C AP.E. lif! Uf. RAIH 

IH piil/1,IH.' 11 Vf .1 �1'1,1, .. .. 
S H'�JH ft St:.X fS.

- . . . . . .... ····.· 
R�Pil/ll.!IICl!YI' Sl-i1},U11 /.,r-, P-•H! HM AT l I! N A� A IL A ill E 

\ 
. . 

. •- -·- ··.-····. 
11n 11�f1•�MAlIUr,,· 1111An11nLr. 

··~· -···•·Y-h"--•--·-- ...... ,__.------·-· .. 

j 
nt: �·�.L1 ttll.�-i d �: 

1 1� 
.i r• 111 nr 

NI I [ I•• HI 1:- r-1 � I 1 ll 1J /\ V /\ II I\ 111.1: . 

1/i\l t:t 111 l'!S�I Hlq-S: .. ,.,,. ...... ------··-·· .. ····--
Sll;;!ft-lf.'./\11ll PIH .. Y �WI f-'IS,t H;D//J� r:111iMt-llCl/\LlY IIALIIAliLE UEtAP/Jll SPfCIES 

i 

Al•fiI I JllllAI_ \tif(llH'ATfi'lr/1 r-!\11lATf:Gi\lT ( lt,l!:'.liHf.lJJATf. "uui.,·(EN H Ar1l) -K-'.OAf'TIVF SlHAl�t;JF.S) 
.. .. . ,.. ___, ... - . .. ..... . 

C n t,, TA Cl JAN I� A fl I) FT S 311 � IL2 I 7 t CR fl O Ii f: INF f' R �AT IC r1 • 
····. . 

·. --· - ·· ·-;>IJ':i, l99, . 

·' 



,-,. •· r •• • - ••• . -• - • • 

UEN1�1C LlfE HJSTOHY SIUCY 

..... - '. ... 
.$ !Z fl.. II fl I' "11, [ I' � I� I Y 

h Ii 1,,,11c c,i11s·1 IJ\Sftl [HIIJ IPl,,J 
i!I tld. � I .. A!� I . � 11,_I� !_t, J �_1:, .. 1!.l�I ! . lf (t: LJ B_A_f .. !:•:: . .!: ��!P 'L 11.L.!;�f'_f,_ J!AlifaRA1;!L.--,--·-····-....� Y.

· 

I141 IS ·1 ___(,Jlt ;pffq •... :" S :ill c_, ___ !lFIIJ �· ._.GI; hJ �1_S,..Zf I---- F _)_NE �vl::_PY __ t_JN� ...�Al'lll ·------------····· ·---

111.l� [ .. Cjlltl,1 Jl,I, o\ S!iji(, _ $!',!) ,. ,, _J: 1-1� 1 _ CIJ!� If I\ J..!. ___ L_O� .. .L�J� )___ ... __.,.

.. -·· , .  ,, .. 
l-lf.PJ1lil111CllV[·: :H:,1:il NI 

- a .,r,r --• �

> I , O O Ci, (I 0 
. .. . .IJ� Vt I. f ·I' '•ii: !IT flf Y()I .N(;: 

'PL�l.;:J1l'dL I_MIV,\.t
. . . ... - - ,. 

VAi 1,f. 111 FtSllf..llJfSr . . .. . 
Stt;1,1�11;,,,,1 Pi,·n �()H fl�H A�O/UR t:tWnRCIALLV VALi/ABLE DHAPlll) SPECIES 

1-1�.fFl;,Fl!U:iJ TIii: �!1L.i.n�1i1�·i::Aiii: 1i�i:i'1iEr,;i:("r,i(jj:i'tiEijs.·"{llNIACf""j,i;11i ... kAH!'i'-FTS 3112 fl21J FU1:i-i-i1j1H 1t1fL1H�AlJ(iN, 

I ' ·,) L .. f)il ; ..
. ii. I: ') h • , 0 5 • I I l\ , 111 i.l , l q s, I 11 i; , I 112 , 2 0 0 , 2 B , ls s, ,! il s ; ·· ?.q 9 ·; j i :f, . --

.



Hf�THlC LJft HISlURI STUDY 
. - . 

G�.hl•� l,r1n :,l'tlJl: !il 1;ur-1llllif-.LI ..A bllAC!t.pi 
... 

M��l'•lll' StiFI - •lf'l-'l,'ll�J(-l�T[I Y ')til-11-i 
. .  . 

A I L � 11 I I C CO� S I' !l f S ! IH H 11 T 1 n 1, : 
v1�·i;11•J.l.1·, f'.'Pl.lVJ:tr.f ... CC/\f'r. f.1Jl1.JII .Pr:'F.: t!._!llJtR/18) 

Rf p1,:1 Ill iJCI l v F f Y!'f. I .. ---- __ ... -· .... ___ .. ___ .. --··-------.. ·--·-----···.. . .... 
Tl<At,Sf-lili,·1111 ION �-O�SfXll�l. .lrHfl t�ALt/H)-tAlE H�:PI-/OlllJCT JVE/E:PHOl<t-:3, 3WAHt-lS Al SUl-.fACE l:U10NG Sf!fl)DltiG CF f:Gli3 & Sf'LHM 

. .  

ll i: PH I It ti JC I J Vi: ti f A:, l.'I q :� rl I MF I: I, rl A r J f IN ,\ V ,, Il A I\ LI;: 

. . 
tr; 1; 1 !I,,,;, f i. PE: 11 FE" AL f 1 1., n l � F I11� MA I to 1, Av II l LAH u. 

. 
IH· V � I. I Wt• i t•q 11 f y (ll. 1 ·r; 1 
NII (:tf'lil<IIA I 11.it·J ,\•!� 11.hlli_f. 

V /I I. I it:· f U F l :; 11 r,· H If:-� ! 
Slt,Plf IC�:-11 f'tll·Y. H)fi UH A POD SPEC JES 

• • . ,  •'< • , """' · >' --,. , . c·· � · •  •• •• • � 

Al)lll I IIJt-i\L {lj�UIH'�lllH-1: l<•STll AlEl,ISl W!ll-' (1fr,:l)IJ:illV1ff:I) ANOXIA TUUR,6,Ntf 

https://bllAC!t.pi
https://1;ur-1llllif-.LI


BENTHIC LIFE HISTORY STUDY 

GENUS /IND SPECIES! NEPHTYS BUCER/1 

HIIXIHUM SIZEI IIPPROXIMATELY 300MM 

I\TLIINTIC COIIST DISTRIBUTION! 
BOREAL /IND VIRGINIAN PROVINCES (BI\Y OF FUNDY TO CI\PE H'°'TTER/1S) 

/\DUL.'[ LI FE STYLE I BURROWER 

DEPTH RIINOE I SH/ILi.OW DEP'[HS TO IIPPROXIMIITELY 20011 

MOST COMMON, I\SSCIC, BEDIM, GRIIIN SIZEI M�DIUM-FINE SIIND 

HOST COMMON, I\SSOC, SEDIH, ORG, CONTENT! LOW (<JX) 

I\DLILT FEEDING HPEI OMNIVQfiE/SURfl\CE DEPOSIT FEEDER 

REPRIJDUCTIVE TYPEI 
SEPIIRI\TE SEXES 

REF'f<OUUCTIVE SEI\SONI NO INFORHIITION IIVI\ILIIBLE 

EGG NUMBER PEf< FEMI\LEI NO INFOfiMIITION IIVI\ILI\BLE 

DEVELOPMENT OF YOUNG! 
F'LIINKTONIC 1.1\RVIIE 

MI\XIHUM REGORDE!I LIFE Sf'IINI NO 
� 

INFORHIITION 
' ' 

I\VI\ILIIBLE 

VI\LUE TO FISHERIES! 
NO INFORMI\TION I\VI\ILI\BLE 

I\B[IITIONIIL INFORMIITIONI I-STRflTEOIST ( INTERMEDIIITE BETI/EEN R /IND K IIDIIPTIVE STRI\TEGIES) 

REFERENCES! THE FOLLOWING /IRE REFERENCE NUMBERS, CONTI\CT JI\N WIIRD FTS 342 8217 FOR HORE INFORHIITION, 

96, 200, 323, 

https://SH/ILi.OW


BENTHIC LIFE HISTORY STUDY 

GENUS /IND SPECIES! NEPHTYS INCIS/1 

MAXIMUM SIZEI IIPPRl]XIHATELY 150HM 

IITLIINTIC COIIST DISTRIBUTION! 
BORE/IL /IND VIRBINIIIN PROVINCES \BIIY OF FUNDY TO CIIPE HIITTERflS) 

IIDULT LIFE STYLE! BURROWER 

DEPTH RIINOEI SHI\LLOW DEPTHS TO I\PPR\JXIMATELY 200011 

HOST COMMON, I\SSOC, SEDIH, GRAIN SIZEI FINE-VERY FINE SIIND 

HOST COMMON, I\SSOC, SEDIH, ORO, CONTENT! HIGH <>5X) 

IIDULT FEEDING TYPEI OMNIVORE/SURF/ICE DEPOSIT FEEDE� 

REPRODUCTIVE TYPE I 
!IEPllf<IITE SEXESE

f<EPROllUCTIVE SE/ISDN I /ILL YEIIR 

EGG NllHUER PER FEHIILEI >1,000,00 

DEVELOPMENT OF YOUNOI 
PLIINKTONIC LI\RVIIE 

MAXIMUM RECORDED LIFE SPI\NI NO INFORMI\TION IIVI\ILIIBLE 

VALUE TO FISHE!HESI 
SIGNIFICI\NT PREY FOR FISH /IND/OR COHHERCI/ILLY VflLU/IBLE DECIIPOD SPECIES 

IIDDI IIONI\L iNFORMIITl□fi ! K-STRIITEGIST 

REFERENCES! THE FOLLOWING /IRE REFERENCE NUMBERS, CQNTIICT J/IN WIIRD fTS 342 8217 FOR HORE INFORHIITION, 

43, 44, 45, 0-4, 96, 139, l44, 167, t9t, 200, 229, 230, 231, 211, 2e�, 296, 302, 
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