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SUMMARY
'\ ~ .

.. i. ' .
•• tJ.... I .... "',! .

.... ' .' Catch C?omposition of Uephrops norvegicus,(L.) caught; by
•. 1'" .. .'

,trawl and tangle-nets are reportedin this paper. The, modal elas
.;.• , t·' ...... . .. " .' ... -. .-

.ses of,carapacerlength are.muchhigherin.captures ,made with·~an
...•••. <,' • •. '." , -

gle.net,gear, ;than with the trawl,beeause.of themueh,__ large,r.:si
'._ ~.~ _",'Ji \'." ' •••',.... .' ~ - .' •• .-. - . -

. 'ze .of,the. mesh of the nets of .the .former gear. Consequently.fema
I.' ~ _, \ ~. \..... • ,',,' • . -,' . ., . .. -

les are poorly represented in tangle net catches,wherea8 i ;they

can attain percentages higher than 50% in trawl eatches. The sex-
.,' • '~,1' ,',' -"'1" ': ; ~ ~ ~. ~ )4 .' ,: ". .. " '. ' ": ~ • ,,'. ,J .' " ' • ", ._~•• , ... ; .. :

.' -ratio was found to vary seasonally in relation with spawning and
~. .:;.•• ,.~;. \' " ::;,.. " ,," '! . "". ", . . .; , ... ' ':"V'..Ä'.)~; ~ .~

.. :,.~a~~.~ing 1?eh,D:~10urs of females. ,... :.... .. ',:'" " I .,:;, .:c,;.', ',~i:

;.':~. ',,; ..... ' Th~..recruitment ,t.o the trawl. fish.ery "(mesh size.:~O";".65mm)

,seems to.occurevery.month but mostly,at the,begining and,at:the
...... '. I.. ..... • •••..•• '-. ... _' * "" ~ ." ,'.' ~ •". ..

:.e.nd .~f the yea,l;.:, , . ", . .''.: [!";: .:~ ,:.q

.'" ' L': ... ·'·: ; The average' size :'of NeE~~;<ms' soems toincrease during'last

years in Portuguesewaters whil~ thc' opposite '~is fouridin' most'

. c~n,t~i~s fr0ln the northern Europe. . " " .

• l~.; .. ; • "', .It" is .suggested that ·increasing average size .is .. possible
due to a underexploition of NephrQQ§. stocks f~om thc portuguese
waters.
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INTROnUCTION

Studies on 1ength and catch composition of Nephrops ~

vegicus'J in portuguese"waters wöre 'firs1:1y carried' öüt>by')FIGUEI-
. I " ". , • ) ,-.. • • '. ~ .. ,",",. ,-. r "' ..... ,....-!

REOO and!BARRACA (1963)';' Since then no' significative samp1ing hns
. , "

been performed ;and,very; 1itt1e information' was'.. öbtainecf!. on the

evolution of the Nephrops fishery.

Under these circunstance~:at has been decided that a

samp1ing program should be started in order to obtain further da

ta on the catch composition of;,this species.

As the fishing;g:round~"of~Nephrops;are"mainlysituated off

the central zone f()f :.I~he,;P9rtuguese coast, "as:-shown in the annex

Map, and landings from this zone mostly take place at the 'bar

bours of Lisboa and Cascais, this last harbour was chosen for,

starting the mentioned program in 1973.

•

MATERIAL AND METHOnS
·l;;~;~.':'·;:~..-_._.....--

The trawlers from which the sampIes were taken covercd

the area limited by a full line shown in the Annex Map and were
.. ~ i' i_ .. , ~- .• ".. ~ "" .•••., ~ •. :\

'using:nets 'with~_the_ legal mesh size' of' 60-65' mm~' Further sampIes
.' r' , .:-- .. " _... ", ".' ":: . '.. "', .....".. •. ;.... f'~' 1 "\!'" r~~.c"""1' *

',::wereftaken 1 fromsmal1er'boats provided 'with'tanger';';nets; mesh si

_', ze :,110 riinq;::which ',,fore' fishing 'within the :area ~liniifcdlhy 'iä i>ro- e
. • I ' .. ~"'i ._.....~. ~ ..... I, ..... ' ••• '", ••••• ~"r"''''l .• ~.., ...-,r"

~~,.. ken;'line ;'in ,the 'same: Map. Tho' depths' of the fishing . grounds 'ra.!!.

~";gedf;aböut'!betwe'en'300 ätid'750 mcters"arid th~ bott'om:con's'iJfeci:'
niain1y:-of ,mu'd;·-'h.:)~L:':' :!', ,~;" ;',1 i::,';.,' . ' " ': ":~'"I'''''~ ,,'i.l' S,)'

.... . , , ..~ I.l : ;': • -0; q .; I:,.,; -. ~~ r.. ; ;.: .. : : ~ ~. . !...<.; "'~'(" .' ~ J ~ ; ~. ' ....," .•'. -- .:: ..-;:; .J J~ Cl; ~ ~)

Stratified or si~plc random samp1ing were taken from the
, .. ':: ·~t~J;.~::7.f.. (j *: , .... ~;:\4 ; .. f .' ..... ' ~_ .. _ .. 0.#,.' .... ~ !':i!::._.: ..... vI ... ; .. ·.:-

captures according the Nephrops were a1ready sortcd by sizes at
. • :. ~•. ,' .... ~ .' ",....i.. ·I.·;"'··~" ~ l. l':':,:)"; ~;: ..

the moment of landing or not. 39 sampIes ware taken from the tra~

f:, 1ers C(21'~'in 1973 "and 18,: in '~1974) < arid on1y' '10 !from: 'th'e"'tang1e-net

,', boats ::(6 in <1973 ~'arid' -'4: in ·;i974)'. As t'ho' Nephrc)ps "fishery i'irthe

portuguese waters is only a by-catch in thc trnwf' fisilery\ i'and , )
., the.landings, of, :small. boats using' tang1e-nets are :yery irregular,
• • _ ,~. A ...... , • -..... . _ • ~". .. _ • '

t.he ~data (of:(sampling :,for:, some months are ;missing.) j';r.'; <J:' r~'f r.',)'.:

. ." . .• I . ~, '. t' .' ,. ',j ,~ ; ', ,,~

Measurements of the cephalotorax to:tho'nearest"millime-

:ter 'below, ' sex and'ovigerous condit ion of" thc: feinales" 'were anno-
I • ; " I t I ~ ; ~ l' 1 I ~ ! t ':"'
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ted, together with the total woight of the samp1e 'arid th'e total

weight of the capturo. The,data werethen magnified,according to
•. '.: :. • ~.' • ...; .'... ~ .. ' ) .;. • i . ~ . ..' . a. oJ"

a raising fac~o~ an4,~ssembled by months.,
• .... ~ • # •

. :,' ~ .,., ... "~ ...! .'- .
Annua1 catches

RESULTS _
~ .'

"
, .... .. '

, " '. ". "', ..:.

(' .". ". '. :' .. " .. ;'

•
Statistica1;data from-1959to 1974concerning 'the ,annua1

1and.:1,ngs,of Nephrops in the ports of three, 'zones of: the portugue

se co.ast. (north,' centra1,and south) :aro' shown in',Fig 'la. 'As the:

f~shery with. tang1e-nets began on1y aS.'late as '1970, the'·c:ciptu i •... ;

"r~s ,~ith, bothgears .were, since ·then considerod together. ~ A' 'consi',

derab1e. incrense in 1andings of, ac.mt 250 metric tons. of" fresh. . ..
,w1.l01e Norway: lobster : occurred' from 1963 to 1967.: The, 1andings _d~'

c;reased afterwar,ds, roadingin 1972 the same low, 1eve 1, of 1960- ~~

::-1963." These, changes ' in, the 1andings are main1y due to.', , those-
... , J, ,

of the. centra1 zono, Fig.,l a. sinco the annua1'landings fromfue

remai.~der. areas ,( respcctive1y. about:3% of the total" in, the'_ 1959-,

-19.74,p,e~iod,f;rom the, north, area and about 14% from the south area)

did not show significativc differcnccs. Captures from-the contra!

zone are most1y 1anded at thc harbours of Lisboa and Cascais, as

also shown in, F~g .,1.0,. " . ,;';:' L. "
.......... _.~ ~_ .. -~ ...., .. _".

0" .'

Month1y' f1uctuations' in the' Nephrops: 'trawl f1shery ,
.. j' ..~ ~! ;'"." .','

Fig.:1 B shows thc month1y:f1uctuations in.the·years:1972

.-:-1974 of the ..captures from thc contra1. area, :reprosented·.by ,'-the .

1a~dings at the"harbours ,of Lisboa and Cnscais,. which·.are;, both: "

frequented :by. the same, .traw1ers •.The main soason '·for this:,·fisho';"

ry extonds from Juno to September. Howevcr, in 1974 the ',landingsw~

ro parlicularq low during the season, what was supposed to be me
to a.decreasinginterest ,in tho marlcet for this specios.'~

....... '.. .. _ •• _ ~". _ •• _._. •• _. _. _ • •••• ." ._. _." • 4

'"
.. 'Lenght, distribution' in, the trn.\71 fishery " :

• l· .. \ ~ ..... • ! '. .' ':

;',' "Le~gtI:t dis~'r~bution!of Ifom3;lc~:;- males,. an«(mä1~S~ian~ fema
" :: . . ." ..:' '... . : .. ,.:, ..... . . ..:-

les taken togethcr are shown in thc graphics of Figs. 2, 3 and 4
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. . ,. i r." .. ,•' , \. ~ I . '.,' "" • I " • ' , '. ,: I ~ "

., ' The males hnvc 0.' much wider range thnn femnles, presen-
'. . .'. • " ,', ," J.'! .

ting often two modcs by month. The females present a length dis-

tribution with only one mode by month (except in December 1973)
nnd very seldom raach 61 mc, whila thc males nbove this size"are.

weIl represented in all months sometimes in a large percentage. ,
M. : i "1 ... ~ $ I':.' :. .

The monthly length distribution of males and females(Fig.
4) .. isrhighly ,i'nfluenced'by the bulk·oi 'females co'ncentrated in
t~e'·lower clnsses (Fig •. 2).' This' rinn be' due' tO·:ri.,~iower'growth ,.

rate of females: .as' reported by' FIGUEIREDO and TllOMAS ,( 1967) '.'Also
according:to these authors thc' seasonal variatlön,in'thepercen- 4a
tage, of females related' with' spn~'fling' and hatch'ing behaviours"nulY

influencel,the: 'length' distribut'ion .Under theSe circunstahces" 'mo.!!.':
thly:length distribution, for, males (Fig~ 3) ~were consid~red inor
der to' judge the"recruitment in thin partic'ular trawl fishery','"
where a mesh size netiof 60-65 mm is uscd. Thesmallest males'Sc'ms

to occur every month; but most ly at the end" and begini'ng' cif" thc '
year.: In: spite' 'of' whtt as been said about 'the females distribti..;.'

tion, ,the same trend is found when thc 'length distribution' of' ma
les· and females: are "considercd togethcr. ,. ' ! :.'

. ".'

; ;

Lenght distribution in the tangle net'fishery

,~s poin~ed above thc data correspon~ing-to tangle net snm-
-'. . _. ..~. '. .. . ~ ...

pling nre'scarce in i973 as weIl as in 1974 duc to rather irrcgu-

'lar,llandings. ,;The lenght' distributions of Nephrops in' this fishe
rywns 'foundto .. rnngc.bctween 13 nnd:85 mm~ the'catchcs"consistiJg
mairll on:individuals of large size~; Thc lowest mode (61 mm):wn~

obtained in'February 1973and'the.highest one (79 mm) was- recor-
.. ..., ".ided in' April 19'71.

Comparison,between catch composition'inthc two'fisheries.

Fig. 5 shows ': thc ic'omparison: betwoen :'thc :lerigth' distribu
tion of Nephrops in trawland tangl~ not fishoriQs in Februnry ruOO

r .:. . ; '; • '~; .. '. ~ . .

J~no of 'l~'i3' ii~d l\pril~~, ;1fay, ,nnd J'une 1974. ~.~ent n.~mbers ,af, lnrg~
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sized individunls were obtnined withtangle nets although the u2
< .... •

per ,limits of both di.~tributions :'Yere, found to be rather., si~ilar.
It., •• ~. ". • •

In.mostcases the distributions overlap,in a considerable exten~.. , .. '" . .

sion but modal classes in the trawl fischery are much :lower(ran. . ...... ~. . '.' -
ging between 43.a~d 55 mrn) .than in the tangle ·net.fishery~:whe~e

'.' . -. ".' ,~.. .' .

the.~, v:ary, between 61 and 79 mm. . .. \ ,'" .,:'" _ , .'

Sex~ratio' is shown 'in Fig. 6 for 1973 and:1974 in both"

fisheries. 'Tringle net snmples consisted rnainly on cialest t~~ f~

males'being' poorly represented due totheir 'small:'size'. The :h'ig'::' ,
l "';". " I-

hest percentage of femnles wns found in' June '1974, ff;{,. Berried' .:

femnles were captured only in .August and represented:l% of the
. ~. \ ' . '.

total eatch. . "
• l • . ~,

',.: '1'-: .In the trnwl fishery both' males andfemaleswere ~well; r~'

p~~sented in all r.tonths although in rather' different 'proportions;

,aeeording ,to. the sensons. Femn,le are normally better .. represented
,:' . .:"" .' ~ . . . . , .
fron June. to Decembc~ in \1973 and April to November in .1974. :.: In

• 1 .:.. '. • • ..' "

both yenrs eInt a from August, _are missing, but in, .view: " of . the grex
: .' ',' ..' :. . ' ..

pe~ce~tnge of.!emnles found both in July and S~ptember.it;is ,su2
posed that the percentage in. August would also·be.high. From De-

I :.~ . i ' - '. -.

eember to, March thc perecntage femnles' decrensed., The monthly ~r
"::" ,'.~ '..' -

eentage of. berried femalos 10 also shown in Fig.6. From~S~p~em-. . '

ber to Deeember most fcmales earry extcrnal eggs. They beeome. ; "
seanty in Jnnuary, February nnd .March, as eelosion of larvae a2
proaches, and almost disappcnr from April to June. July is supp~.

. . ",'"

sed to be the month when the spawn begins • " .._._ .

' ...

DISCUSSION

. . ;., -... /'

,'.'.' The· de~r~asing'average size o~ Nephröps in somo countries

of the northern Eur(;pe was quite evident: during last ycars and is

supposed to hnve becn mostly eaused by overfishing. Aceording to
FIGlJEIREOO and THOUAS (1967) thc large ave~age's{ze" ~f Nephrops

'" . l ". ..- '.:, "",' . . .' ,

eaught-off thc 'portugucsc coast eould mainly be duo to the light
" ..'. .. ". . ,.. ~ . -. . ;

int'ensity of fishing • :-In addition othcr factors, as for instance
·thc-high depths of'thc fishingg~OundS POS~iblY mako Nephrops on
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Portuguese coast 1ess accessib1e' to fishingthan in "northern Eu":'
.ro~~: ~I~~his way theY'a1s~ c6ti1dcontribute tothe 'cons~r~~tib~

of the stocks~' RecEmt data '( ÜJ13-1974) 'for thc 'portuguese catches
shows an '. blgger average carapace length than those 'giv'en by FI :..:. .

GUEIREOO and"BARRACA( 1963) as roportod in Tab1es i and 11 .On' ttie

other hand total 1andings of !:.l'.ephrpps in lar.1t seven yenrs'( 1968-'

-1974) hnve decreased considerablc (Fig •• 1 a)roncbing the same
10w1evel.of1959-1963~ AS.~herc;is no dnta on fishing ?ffort, it·
cou1d not be, ascertained, whether" thiG fact' is due to, a decreasIDg

.However it ean' be" admi ted' that decreas"ingcntcl1es 'were
probab1y caused by a lack of interest on this fishery, especial'.:..

1y.after 1969. This redueed fishing effort wou1d have resulted
in nn.in~rease,on;the average size :of<Nephrops. . ..;....

··]:'n what conce'rns thc sex-ratio' thore is an evident' higher

pe~eentrige of fema1e~ in all month~ ~i 1973-1974 thari'iri1959~'

":1964', as shown' in Fig.7 •. Also . thesci4sonal variation' is :morede

f'Üied' in 1973-1974'~ 'Fr'om June to November thefema1es represe'nt
genera'iiy more thim 50r0of: the eatehes," where' aso from Deee'm.ber t'o

'" . . • . • . ~ l' '. • .' I '. - .

May they never reaeh that~leve1. In 1959-1961 the pereentage 'of'
, .

fema1es remains (with on1y one exccption a1waysbelow the 50%' 1~'
val. ':

fishing effort pr to any other·renson.· , . ,'.,: ii

•
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T~9LE I - Average carapace ler:gth (r..r.I) of males Ncphrop! catched by trawlers curlng sta~ed years

F Eß RUARY MARe H

1959 1974 1959 1 19m /1961 /1962 J 1963 1973 1974 1959 11960 19~1 119~2 1973 11914
45,9 - - - - 53 7 53 3 577 - 49,1 60,5 55,6

11 AY J UNE

1959 1973 1974 19:9 I 1960 I 1961 I1962 I1963 1 1973 1974 19:9 I19~0 1963 1973 11974
60,6 52,4 5[.,7 - 58,3 47,0 60,9 60,1 60,8 49,7

AUGUS r

19:9 I 1973/ 1974 1959
1

1960 I1961 1 1962 I1963 1914 1959 1974
54,2 47,6 54,2 - - 51,7 - 50,1 55 0

IlOVEHßER

1959 1973
1

1974 1959
1

1960 11961 /1962 196311973 1974 1959 1973 1974
43,8 50,4 51,8 47,5 - 31,3 46,8 - 51,9 47,6 43,8 48,4 46,9

rAßLE 11 - Average carapace length (mm) cf fema1es Nephrops catched by trawlprs during stated years
,

19:91 1973
1

1974 1959 1974
40,7 40,2 42,8

1959 1973
1

1961 /1962/1963/1973 1974 19:9 119~0 1973 11974
44,7 - 39,1 32,7 49,2 45,6 49,1 45,8

AUGUS T

19:9/ 1960 1973
1

1974 1959 1961 1 1962 / 1963 1974 1959 1974
45,1 45,6 39,7 - 37,5 - 41,5 45,4

NOVEMBER

1961 1962/1963 1973/1974 1959 1974
30,6 37,9 - 44,6 38,9 37,1 37,0



Total coa,.t

Horth ZOll.

CltI'Itrai ~O".

Sautt! Zone

--------...............
Ca.ca'•• LisboA _d _

f\
I ·, \
I \.
i · \ ·
I /\ \/,/\

I I \. ,
I" \ \' ,;1 \

1 \ ,

j ' I __s', \
I • ,

I I ' \
/ 11 \ '"

/
" " ....,·i \ \

l~· \ ·

i ft/S

\\. / \ \
11 \.\
." \I; ~\\

'/ \'\I, ,._'_.,_e" \ '\
t ~ .....•.. ~......., '-

, ..•. ~ "...... ...... .~'..t· ....- , ,
.~ ~. ,. ..- .... ". '.. . . ... .... .

.' .,...........
•• •• ~...-..-.,,~''IlIr.I-_ ••••••••••••••••••--..--"-...- .........,... ".,..... ~.......... .~ ~:-__-.,...,,=_.....,....;::-:="""..~ ,-.""""""""-,. ! , I ----r'··--f--t-·--T--- I~--

1959 19S1) 19t1 an 1961 1964 1965 1955 1967 1968 1969 1970 1971 1972 1973 1974
ye.r

ton.

320

30;)

• 280

·260

240

220

200

180

160

140

120

100

00

GO

4Q

70

?f/-

Fig, ,. - N.phrop~ 'andings (tun.) Cf the portugu.u coast d\.ll'ing 19SIJ-1974 c:ah:hed bY trawl end

tang'. net



1912

197) --

1974 -----

Kg.

'000

•
7000

8000

50:10

4000

3000

2000

1000

•
I',"
I "I •

/ \
, '
/ \,
, \

j/
I. ,
, \

~ s \

I ', ' .\. ',I f\\- , \\

j I \1 •

"'-. '/' , ~ 1\
\ "-...... ' I \\\ \" I I' \

;("/\, ! / '\\
, ', .... \ I ' \/ '\ ....... \ ,. \ / \

, ~ .... "" \, I__ • . / \ I IV e

-e \: lI\, ~
\ I "

\ , " .
\ I \.\' '._- ----. ----.........

J8n. F.II. M,J;o. Af;r. M.y Jun. J\ll. Aug. s.p. Od. Nov. 0«::.

Fig. 1b· Monthly f1uctuetl:ms 01 joint.d N.phrops hilndin9s 01 Cncills .nd LI'boa durlng 1912, 1973 and 197'



len;th (mm)
,. 25 31 31 43 49 55 1S1 67 TI 79

", -h~i'---1.I---!j---JI~·-1-'--LI....J-'--'-'---'1'--11_....1 ~I_

N:('6

= j'\
N;113 10 e ""-

-11"/-.-----::-----...........- ----
60

50

: e/e\
20 / \
10_ ,//-__L __. . . ..__
20 /._~
10 ~

- #----e _ _ .._-_ - .----

~o

1974
Length (mm)

19 2S 31 3'1 43 49 55 61 67 13 '19
'" ~~_-L--J-_.t._ I I '.-!_-t...-l-~_

40

N=11

N=129

N:SO

!O

20

Nc29 10

20

20

N:U 10

JUD.

Nov.

N=U

N=92

lh70

N=18

N=5

"':23

N=1tO

":189

.,,-a

60

50

40

20

20

10

- )'

30

20

10

30

20

10

40

30

20

10

40

30

•

Fig. 2 ~ Monthl, l.ngth compo... itlon 0' htmal.. Nofway loblter catch.d by traWl dur,n; 1973
.nd 1974



U73 1974
I :n\j!t'l (r.';'l\)

19 25 21 37 1.3 tg 55 Cl e7 13 7~ ~s r.1
'I. ~,:L-"_'L..-'L..-l!--IL-1-1 _'L-1-1 -4-.'-1-'_IL.--L-'-.1-'--,-I_ ./. -

length (m.w
13 ZS 31 21 4] (] 5S 61 67 73 79 IS 91r ' , I , ' I -J- I • I • 1--1..-

1S

t,

35

30

15

to
S

25

20

15

10

N:2~' S.

N:3S

~o

N=1~9 5

H:54

10

5

15

10

S

2Q

15

10

5

15

30

1~

ZO

1S

20

15

10

5

25
20

20

:: !\.r'
5-tYJ'-i'__L_/ \........ N=M,

20 ......
15 ....-

10 /
5 \. H=212

~I:'; '......,.-

"'"-__/1 '~--.~ N.'"

~~ __~:~, ~'M'
13 2S :n 31 ~1 ~9 S5 61 61 73 79 &5 91

'0
5

•



•

1173
Length (mm)

,. 2S J1 37 U 49 S5., tri 73 79 .5 9'
.,. --t-Jj"-.L-..L-...L-...l.-..l-....l.-.....I-~-'--'---'-~--....

20

15

10
5

'974
Length (mm)

" 25 31 37 43 49 55 61 61 '1] 79 85 91
'/. -t?:,_J-1-J.I_._•.J..I-.1.1-.l.1--l1--I.1---l1L-...J1~IL-.-LI-L'-.LI_

Fig. 4· M.;mthll I.ngth compo"'iUon of I'i'!DI~lJ el'\d "".ale1l tJ(lfW.Y lob~tM elteh.ti by tuwi
c1Uring 1913 ,nd 1914



•
1913 1914

N(----):'12

April

~ ~ 81 ~ n ~ ~

length (mm)

,
1,3

i
31

I i I I i i i I , i
n n ~ ~ H ~ " n ~ "

lenit" (mm)

/
~.\JuM 1IIIIIt......... ....., N{-):327

\,
\
\

/
" .'x",.---- \

-------"" '.-- \. ---..

d, h ~ ~ ~5 ~ ~7 'h 1. .:s
t-.gth (mlTl)

1
31

N~---):119

". N(-)=;aO

" \" \f \
I \

"__ I \/ .." " \

/
" '..... ;' \'" ..~ \,::><... •

" - .._--"~ ~.
I i i I i t~

.,.
'0

30

20

1J

0 "
;(

I
25

"/"
JO

2fJ

10

0 /,." f,
25

-,.
40

30

20

10

0 "
K ,

25

fH----}=u
N(--'):1G2

"(----):102

N(-)=49

19 85
length (mm)

8155

Juna

43

/\
1'''\ 1'---_

/ \ 1 \

/

8 .+-.~\_ /' \
/~V/ \

~' '; \......" ~ \
~~ "\

3131

"I.
40-

zo

10

20

./.
10

." .

Fi9- 5 - Comparison Of I~th clistrlbution of Nephrops (maln .nd 'emale.) catched br trawl (-) IIftd ta"9le net (----) In stat... monthS



- ----- - ----- --------------------------------------

•
1973

TRAWL TANGLE NET

20~

OL.-__~b.J..I.O.I.:_...J~="'_..J~ilII-'__·-

FrD. JUN. AUG.

'/.
100 ....

JUN. JUL.

I
I1 .
! I

40

o

eo

'"100

60

40

1!.l74

JAN. FEll. MAR. APR. MAY JUa, JUl.. tEP. veT. NO'J. Oe:c.

'/,
100.-

CJ~

f$males lllill



1959 - 1964.,.

.._ I
Jun. Jut.

1._..
Noy. Doe. hm. Feb. MlJr. ".,r. MI)'Aug. Scp.

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

I

~~ ~ ~
I

I mn
I

'-- Il1c_ -

20

40

80

60

100

•

1973 - 1914

Sep. Oct. Nov. 0;<:. Jan. F.:'. Mer. Apr. May Jlln. Jul.

..- .- I"- ...- l"- r-- ....- ..- ..... ..... .......

I 1

I ,
I-

I
i...

I I
I

~ - ,- --- - -

20

Cl.
100

Flg. 7 - Comparlr.on cf ."Il-r.Uo vari.tion 0' Nc:ophrop. during 1959-1984 (F IGUEIREDO .nd

THOMAS 1967) end 1973-1914


