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INTRODUCTION 

Monitoring larval lobster abundance through a neuston survey in 

Buzzards Bay has been done annually by the Northeast Fisheries Center 

since 1976 when a joint study of the distribution and abundance of the 

planktonic stages of Homarus americanus \.;a8 begun in cooperation ",yith the 

Massachusetts Division of Marine Fisheries. 

The 1980 sampling program was similar in general purpose and methoas 

to those conducted in previous years, t.;ith six Buzzards Bay stations being 

sampled (Figure 1). A description of this is given by Lux, Kelly, and 

~~eeler (1980). The scope of the investigation was enlarged in 1980 to 

include the ~aters of Vineyard Sound so that larval abundance there 

might be compared with findings in Buzzards Bay. Past observations by 

Herrick (1896) indicated that larvae were not abundant in the sound. To 

further investigate this matter two transects in Vineyard S0:~d) consist

ing of three 20-minute tows each, were laid out as sho",~ in ?igure 1. 

Sampling in Buzzards Bay was begun on April 17 and terrr.inated on 

August 25. The first series of tows in Vineyard Sound \~as rr.ade on J~ne 

17 and the last on July 25. 

Buzzards Bay is a relatively shallow body of water ranging in depth 

from 5 m at the Cape Cod Canal end to about 30 meters near ,its wouth off 

Cuttyhunk Island (Figure 1). Sediments consist largely of s3nd and silt, 

although there is rock ledge along the northhiest shore and numerous areas 

of rocky bottom. Hater temperatures in excess of 25°C are not uncom..."T:,on 

in mid-summer in some localities. Tidal currents are mostly \-,TI2!:.:.k, except 

for the Hog Island Channel section which i.s influenced by the st::-ong 

currents of the C~pe Cod Canal. The bay lies entirely within ~~3ssachusetts 

territorial waters and is closed by state law to fishing '\\~ith tr:J.W'ls or 
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nets. There is, however, a substantial trap fishery for lobsters. 

Vineyard Sound is about 20 miles in length and varies from three to 

ten miles in width (Figure 1). It is bounded on the south by the island 

of Martha's Vineyard and on the north by the Cape Cod mainland and the 

Elizabeth Isla"'"ld chain. Hater flows northeast on the flood tide and 

southwest during the ebb, and current velocities may reach 4 knots in some 

places. A large volume of water from Buzzards Bay enters Vineyard Sound, 

primarily during the flobd tide, through channels between the several 

Elizabeth Islands where currents sometimes exceed 4 knots. There is, 

likewise, a reverse flow of water from the sound to the bay, the bulk of 

which occurs on the ebb. In addition, there is some exchange of ,..;rater 

between bay and sound around the western end of Cuttyhunk, the last 

island in the Elizabeth chain. The sound is deeper than the bay with an 

approximate average depth of 20 m and the bottom is predoninantly rock 

and gravel although there are extensive sand shoals like those at Hedge 

Fence and Middle Ground. There is comparatively little silt because of the 

scouring action of the tidal currents. The summer temperature in the nain 

body of the sound seldom exceeds 23°C although higher readings are to be 

found in embayments, such as He.neI!1sha Bight and Tarpaulin Cove. The use 

of otter trawls in Vineyard Sound is prohibited from late spring to early 

fall by }lassachusetts state law. Lobster fishing there is largely confined 

to the shallmver waters close to land 'i,There tidal curren ts are camp ara ti ve

ly weaker. This fishery is less intensive than in Bu::::::ards Bay. 

HETHOnS 

There is conside rab Ie evidence that plan toni c lobs ter larvae are 

posi tively phototactic and are f'ou'Q.d at or near the '\olater surface in the 
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daytime (Smith) 1873; Herrick, 1896; Templeman, 1936; Templerean and Tibbo, 

1945; Sherman and Lewis, 1967). For this reason a neuston net (1 x 2 

m mouth, 9 m length) with a mesh size of 0.97 rom, bar measure, was used 

for sampling. This net retained all sizes of lobster larvae and many 

snaller animals as well. Towing was done from a diesel pOv,Tered research 

vessel 12 m in length, and the net ~as fished with the mouth one-half to 

t'\)o-thirds submerged. The point of towing was the end of a boom extend

ing 2.5 m outboard amidships over the starboard rail, which, for the most 

part, kept the net out of the wake. Standard towing position of the net 

was about 20 m astern, and the towing speed was 6.0 km/hr (3.25 knots). 

This speed was determined initially \vith an electronic log and subsequent

ly was translated into terms of engine revolutions per minute. 

Except when significant net clogging occurred, the tows \Jere of 30 

minutes duration in Buzzards Bay and 20 minutes in Vineyard Sound. The 

estimated volume of water filtered at 6 km/hr was 1,000 m3 per 10 minutes, 

assuJIling that the net sampled a surface layer of \.Jater 0. 5 ~ deep. Thus 

a standard tow in Buzzards Bay filtered 3,000 m3 of water and in Vineyard 

Sound, 2,000 m3 . Because of irregularities in net depth, the ex:ent of 

clogging, and the amount of 'vind and \.;rave action there was some variation 

in the amount of \.;ater filtered, and the estimated volumes filtered must 

be considered approximate. In contrast to earlier experiences there were 

fe,\.; net clogging problems in 1980. 

At the end of each tow the catch ~as washed from the codend into one 

or more plastic buckets. Eelgrass and other floating weeds take~ with 

the catch '\vere rinsed free of organisms and discarded. The cate::' ,\';2S 

then sieved and preserved in jars in 2~~ solution of formaldehyde. The 
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net 'Was i,.,~a..shed ..... -ith a hose after each to\.7 to clear blocked meshes. If it 

was badly fouled it was dragged, inside out, in the wake of the vessel at 

cruising speed for 5 or 10 minutes which effectually cleaned it. 

i-leathe!:" permitting, all stations in Buzzards Bay i,.,"'ere s2.mpled once 

each week from late May to the end of August with some preliminary sanpling 

in April and early Hay (Table 1). With the exception of t\.;ro complete 

transects on June 17 and 20, the Vineyard Sound saDpling also i,.,~as scheduled 

at weekly interv2ls although the total time span of coverage i.;raS shorter 

than in Buzzards Bay. 

Tne surface water temperature was recorded to the nearest O.loC at 

the b2gir-ning of each tow, using a mercury thermometer, and weather observ-

ations, including wind direction and velocity, cloud cover, and sea state 

were'noted on each tow log. 

RESULTS 

Buzzards Bay. 

The total 1980 catch of lobster larvae in Bu::::ards 3ay i,.,~as 5,541, an 

average of 34.8 larvae of all stages per 1,000 m3 of water strained. Tnis 

is second only to the 1979 season when 10,303 larvae were collected, an 

average density of 43.7 per 1,000 m3 (Tables 1 and 12). ine first larvae, 

all stage I, were taken on May 27 at station 6; stagQs II and III appeared 

in the June 4-6 series of tows, and the following week (June 10-11) all four 

staoes were re'Dresented (Tab les 2-7). o ~ 

Peaks of larval abundance C~tie during the last Cwo weeks 0: June and 

accoun ted for 76~; of the entire season! s catch (F:'gure 2). There ~.;as a sharp 

decline in abundance in early July, and tbe last larva was collec:ed on 

August 4. ~iost hatching had apparently come to an end by ::::lid-Jul::, the 

1 .... _.. -' ..... n t'ne 1 / ~'n ' •. ' '''~.P r~_: ca_' _1~·, .. _-ou;;.~ s t 2,C'::- e 2..aDlae _ast s ... age: 1. :-e.lng .... 2Ken u. "'\..l. ~'t .... ___ _' __ u -
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ranked highest in the 1980 catch (32.5%) vith third stage a close second 

(29.5%). First and second stages were 16.5% and 21.5% of the total, 

respectively (Table 1). 

The data show a considerable difference in the numbers of larvae 

collected at the- six stations (Table 2..;..7). As an example, 2, :2Q9larvae 

(4l~5% of the total taken in 1980) were caught at station 3, while only 

428 larvae (7.7% of the total) came from station 5. These variations in 

distribution by station were noted in previous surveys (Lux, et aI, 1980), 

although the factors causing them are unknown. '~ith the exception of 1978, 

station 3 has been the largest producer of larvae, and all the lower bay 

stations (1, 2, and 3) have generally shown higher laryal abundance than 

stations 4; 5, and 6 (Table 12). "Fair (1980) indicated that in Buzzards 

Bay "significant numbers of female lobsters reach sexual maturity at or 

below the minimum legal size." This may account, in part) for high larval 

abundance, since more lobsters nay spa"\·rn in this area before thev are ha:~·\7est-

ed as legal lobsters. 

Vineyard Sound. 

The Vineyard Sound sanpling program began in mid-June, I\'hich \>.'as the 

time of peak larval abundance in Buzzards Bay. Lobster larY3e '\,"ere at all 

times during the sampling period 10\.Jer in abund.:lnce th.:ln in Bu::.:::.:.rds Bay, 

and this is clearly shown in Figure 2. StageIV larvae outnumbered all of the 

earlier stages combined by more than two to one (Table 8). The largest 

catches were made on July 2 and 10 (Tables 9-11). The highest concentration 

of all stages combined was 9.2 per 3 
1,000 m on July 2 and W3S co"C'..?osed almost 

exclusively of stage IV's. 
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A large proportion (39.1%) of the entire season's catch of larvae 

was obtained at station 1 in Vineyard Sound, with station 5 in second 

place with 27.7% of the total (Tables 9-11). It is possible that the 

relatively large numbers of larvae taken at station 1 came, nt least in 

part, from Buzzards Bay s~nce the station is situated close to the south

east end of Woods Hole passage, through \-,Thich a large volume of bay '\./ater 

flows into the sound during each tidal cycle. With respect to the other 

five stations, it appears possible that some of the larvae rn~ly 21so have 

come from Buzzards Bay; however, no conclusions are justified O~ the basis 

of the present data. ~llile the peak of early stage larvae ID.:1Y h.::.ve been 

missed in Vineyard Sound because of the la te ini tiation of s~1TI:~ling, this 

does not seem likely. Since water temperatures are slightly 10wer in the 

the sound one cight e:-..-pect later hatching there than in the b3\". 

The general character of Vineyard Sound neuston catches \,as differen t 

from those in Buzzards Bay in the scarcity of crab larvae anu ctenophores. 

In fact, there tended to be a considerably lQ',.,'er level of all ~:ni:1:al life 

in the sound tm .. "'s, and samples from the two bodies of water l'L1 uld "::le 

distinguished from each other by casual inspection. It app~;ll-~~ -;-,cssible 

that the turbulent currents and rapid flushing rate of the si.'\!nd ~3y have 

hindered the formation of extensive small animal concentrati01l~ there. The 

flushing rate may also hEve influenced the abundance of larv;ll 10bsters in 

Vineyard Sound, although this may be primarily a function of ~r2ater 

ntLllbers of ovigerous lobsters in Buzzards B3Y. 
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Figure 1. --Chart showing the locations of the six Buzzards Bay and \'1 neY2.rd Sot:nd 

neuston stations sampled in 1980. 
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Figure 2.--Abunciance of stage I-IV lobster larvae in Buzzards Bay .:l::d Vineyard 
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filtered. 
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26 
32 

:k;-.~I!:- ?,;: 
1.(-00 :::3 

6.; 
8.7 

10.7 
19.8 I 1 j III III I 12$ U.7 i 
20.7 1 I 55 I 118 -----,--"'"-

17L 
-':;-0-1 

~v* 

2' .8 2 7 I II I 10 30 10.0 
22. :: 1 I 5 I " 

, .. 
_I ;.7 

24.0 ! 1 I 4 5 1.7 
21.0 I I 

I 
25.1 I 
22.3 
22.0 

14 '0 L26 

. --Su::ace ~a=er teC?e73ture and lZ7val lobs~er catc~es ,- nc~=~~~ ~: S:3ge, 
tot .. l nu6ers, and esri:::.:li:ec t:l:3.1 nl.:::0~=-s ?er 1,080 ~3 of · .. :J.~e:: ::'l:e:~c 
at 3u:;:::::ar.cs Bay neuston stations, by $.l::1pling ca'te, i:l lO::0 

6.T 

-I 
I 
I 
t 
f 

I 
I 

-1 
I 
I 

I 
i 
I 
I 
f 

Surf.3ce 
·c 

I :;u=.bers of !a:-;'·.3.e of eac:-' s::::iI;:e Tctal :\,~:::~.e:- ?er I 
'I II In I IV nu::{oer ! ,(,GO :::3 

~------~------~I-----r----~----~I----~--------~I- I -.:.:...b:::..:.~..,.,.i ' ...... _''''''-8----.: __ -->::.8~. o_.:-.1 __ ---,~ __ ~ __ ~l ___ ~ __ ~_'___L., I 
~--__ ~~~+_ __ -=10~.~h~~1 ______ ~-----~-----~I ______ .~----____ --l I 
----~----~!~--~--~--~I--------~c~ll· J 

~~ a... 27 lS. 8 I, I I I ~ 1. 7 

I--=.J-=w:.:..::._e_-=-6 ---:.._----=1=8-=-::.1=--.!-: _.-..:1::..::::3:..-..L._-
1
-L;-i _ l~-I~~-l-J-~-"'-d-~: 7 • c I 

-"---=~=O:.7----=~"'-tu·l-!....: --7-,-3 -l-_-='::'_, 2 I 27 I ~~:::-=-~~~I 
23 20.3 I h2 193 I 270 I lOS I 613 I ~CL3 i 

I r I 30 20.7 I 3 15 I n 103 10 2 I 6~ ,e . " 

:--,T-'t:J..-'.,.;·-'l'~-_-__ -9~_-....:.. -_ -_ -_-_ --!-2:..:1-=-.-=-?-=-~-!~_-~~_-!:..2-=-~-=--=--=--=-~7-=-~ 22/--=1:7==: -=--=--=--=-~-_~-h-B ------:-6.-c--1 
__ 11_-:::111.-' ----:.. __ -=2:..=.2~. 7.L..-...:..-__ --'-___ ....:-_-----=1l 2 I 3 1. ". I 

21 2~.O I 1 I 1 C.3 11 
'~--~=-----~~~~----~----~~--~I-------i ! 

I I ---1 
385 1 268 : c62 \ -i Totals 75 

I i 
* ::0 -::inute t~ 

-------.:------:----+-----~---:----l------:·---------l 

------



---------

Tz.ole 8. -- L~:"il ;':-':Js':e::- c a tc~es ir~ l"':'\:..,oer:; b'. s t. -; C'e, ... .-. .... -, :::':;'7'"2.; e:-3 2.:-:::: 1....tI...J..,; ...... 

e5t:"~.a ~e'= ~ :.a:!. r:' .. :..::-.be:-s CD .... 1,OOOnJ' 0: .,:..t.e::- :i1 ~:-ed !o:- all 
7ir.e:r.·::-d SOll..'1C ne'...:s t.:::>:-: s :'3. :.i 0 ::.s co:c.bL,ed, by s2 .. ::-:?lir..g d.:.t.~s J 

::~:Cl. 

I 
}:u.~be:- ~k.."7'.":"Je:-s 0:. l=.:-,·~-e o~ e'1c~ s:a~€ I :'ot.2.l ~:ur::'.J e~ ?J!" 

Date of to'....s I I I II III IV I r:'..::."'be;- 1,000 r::. 

June 17 I 6 12 I 8 13 42 75 6.5 
n 20 I 6 9 I 12 28 I lJ6 95 7.9 

I t 
I JuJ..'r 2 I C; -- -- L. I 88 92 0.2 

II 10 I ~---1 1 3 2h ! 57 I 85 
r 

8.S 
I fI 18 1 - I --

I -==L 
10 I 11 2.h 

n 25 I 5 -- -- - I -- ---.- -
I 

70 t:.als I 30 I 22 I 2) 7Q.-j 243 3S8 ~!3 * , 
ct I ! 6.2 I 6.h 19.6 67.9 100 

I 
I I 1 ~g '-
I I .. - I 

I * Includes on1, ca~es ~hen la~ae vere cau~ht. 
I I -----1 ---I --",---r 

I 
I , 

r------· ----- ----_._----, 

:"2:~;"~ 9 •. --.3\..::-:ace ",.;~:'e:- !..c~::>~rat~e c3.n:11::--1I·,:1 lob~~:c=- C"1tc}:cs :.:: ::::.:-.. ~.'\:-= '~., .. s~-:;.;"e, 
to-:,..:;.l ::t::::'':;'1:-S <L:-d eS:::""-:.l!.c:i t.ot..:ll nt!.-::be:-; O":l'" l,C00::.3 or "i."""; fi: tc:-~d 
at 7i::e~';:'!":J )o,:::d r:eus:..::>:-: st.:J.t.ior.s, by s."l::':~lir.G d~:'e in 19E.~·· 

S..:..;face 
7).:;ta c 

I 
J'''~A 17 I 17.0 

20 I 17.3 
I 

J"l '7" 2 ! ?Q...Q 

" '0 1 20 
... 
'" 

" , e I 2.1. ~ I 
n 25 I 22.0 I 

r-----~-----.:.--h-·7-: -~3---T1---'2-3-1 110 I IlJO JL --_. 
I . - 1 -... I 

I 
Totals I 

~----+-----~----1----~1----~1 - I --

i t ,I. A=---=,: ~1--~---1 
--=::J..=un=-e -=.1..!..-7 ~_1'":..:.6~.s-+I----=:...:---l! m:IQH 11:o~J~:r-_~-J_~=~ ~ 

11 20 18 _[ I 3 ~=~ __ I--. __ L'J~~ -- -2,_0 -1 
Julv 2 19.2 I , 1 __ 12_L __ -1L_~ ___ ~L __ 1 

" 10 I t--l.L-- _.J_ .. J ___ . ___ IJ __ -I ----~.5----1 
L_~_~_8 __ ! _ 22.3 J _____ 1_. ___ ~. J. ____ 1_-' ______ 2.·_3 ___ i 

I 
I 

I If 25 1 21.3 L I I -- _J.. _ ~ ___ -=-_.J 
______ :...-____ IL-__ .....J _l ________ 1 : 

: --i--=--I-_9_i --- 25 -i- ---~---i'- ------~ 
Ii! -i---j---------·-;···---·---· --~ 

: , I '--, r--- -1-- -----,--------- ~ 
l I I . i _.' ------,---------! 
I =---.-----1-. ---1- --_.--1-__ - .... -- ---:-----.-: 

--_.--:....-, -_-l---L ---I '--- --1-' j---·---i 
;----- - 1--"---1- --j - !--.. _-_ ... i --'- -----i --. -----.----; 

I . I ·,----j---l· .... _- .. - ..... - ---i-· .. ·- ---: 
---I -~----f--- --.----.--- .. - .. 1- -- --'--- -- -- - ~ .. - - - '- - - .. 

J--.---j----r---:--- -f--·- -I -- --- ~ -

:'otals 



-------- ---- -- .-

:-.:S:.~ 10. .--.3\.::-:a=e ..... 3.:.e :- ~::!.-:?~:-3 t:.:r-c .1n~ : :-: ...... 1 10~:; te:- C:1t~:;es :~ :-.:.:...-::).~ :-5 :- y. $: ;.:-e, 
t:J :.:11 m': ... -b:?:-s a!"d es";,::'.:l"~.cd ~:.,:' .'11.:.:'-.:':-=:-5 p'.:!:- 1, CO:;~3 of ;.;.:;:'.;;r fi:te:-e:i ... Vbe;.-;:.rd )ou.nc. ~e:Jst.J:1. st.1 :i.:Jr.s, by s~"'~l:'!lb d;;.t.e in 1960 ... ", 

I 
S" .... (ace ~;'\:,::"."='-e :-5 of 1 ,,-:"'\":1e c!' c.1ch ~ ~ ... l~~ To~ ~:-":"-ber Der 

D.:l.:.a "c I n$:~~r 1,~3 
I 

II b=d IV 

I I STATIO:1 ~O. J I 
J1::-:e 17 I 16.0 2 -I -- I - -- I 2 1.0 

n 20 I 16.5 2 I 2 f_ 1 I 
7 ~ c: 

I I 
I.h:lv 2 I 1 ~ 7 I - ! -- I 1 

-~ F~=! ~_ 
1.0 

" 10 1 19:-;---1 - I - 1 ' ... 0 
If 18 , 20.3 I -- I - - --_. 

I 
- --.----

II 25 I 20.ti' -- -- -- ---=-C-....=-- ---
! I -

'I':)t.:;l s , ! L. I 2 F L-=- J. 13 

I I I ! 
I ! I ~ 

I I ---- t , I 
! - ----t-- I L_ I I I ---

-~ I ! 

I 
I -t I - 1 i ( ! 

_J.J:.I1~ __ 17 1~~0 

'20 i , i.5 
I 

I ~ulv 2 I 15.7 
10 I 19.3 
25 I 20.7 

L ___ .. _. __ ...J 
---J..--1)--"----1-2 [10-1- ~i=L--·--h3·--11__! _____ -j 

I 

T:Jta1s t 
! 

I I I I I 

,..------ ---_._-----------_._------_._-- ----------, 

:a."::ll~ 1.1 .--:::it::-fa.ce "':':'el" tC:,:ler3t~::-c :-.41d 1::.."":""':.1 10::5:'e:- c:;tc:-.es ir: :-:1.:.,::)-:::-5 by s~~F'e, 
t~~~ :-:1::.~ers ~nd est~~~tc1 tot~: r.~~bcrs p~r 1/CC:~) of ~~t~r fiit~:-ed 
a<:, 7i!".e~-ard :;o~!nd r.eusto:-: s:..:.t:.o:-:s, by s'::""':l?line; date in 1900 

D.3.t.a 

I I STATIm; I NO. S I 
!.oiU!"!e 17 I 16.0 - 1 I 2 29 32 I l~. () 

n 20 u.s I 16.5 -- - 2 7 I 9 I 
~~-~II --'.~l~!] -- I -- ~=~~ ~~ _, ~~:~ 

i ;~}-: --: i -: 1 ~~=:=l- :=1- --- I 
Jclv 2 

" 10 
11 25 

7ot~s 

: I: -I : ~ 

\~f-_ -_ -_ -_ -_ ---:.:======I====t-! ----~--6-~1==1- i _ =1 
I S!~TIJ~ I ~:O. =1 

J'l:..r.e 17 
20 



Year 

1977 
1978 

1979 

1980 

Table 12.--Hean nlli-:lbers of lobster larY~ae, of all stages, caught per 
1,000 m3 of wat~r filtered in Buzzards Bay for each station 

Station 
1 

13.8 
7.2 

57,.3 

20.2 

in 1977-80. (Dates ~~en no larvae were caught were not included 
in computing means.) 

Hean 
Station Station Station Station Station 2..1"lnu21 

2 3 4 
,.., 

6 density , 
12.0 3007 7.1 9.5 9.2 17.7 

5.6 9.8 10.9 9.3 14.3 9.1 

63.8 91.9 28.0 24 .. 1 22.3 43.7 
20.3 69.7 15.6 13.0 30.1 3L.3 

A:ve::-2. s= 24.5 25.4 50 -' ., 15.4 14.0 19.0 26.3 




