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RECOMMENDATION

On the basis of *he informeztion now zvzilable on this fisherv, we have con-
cluded that an increase in the legal minimum size to 3 inches is likely to result
ir, 2t best, only a small gzin in the total weight landed, zfter the fisherv has
settlec cowr teo the new conditions. This conelusion, together with other biclogi-
cal evidence described in this leaflet, suggests that the present 4% inches mini-
mum size limit is the most suitable for this district. and a change =0 5 inches
is not recoemmended. A preliminary repor: describing the conclusions upon
which this recommendation was based was submitted o the North-Easzern Secz
Fisheries Committee in Mav 1966, and the Members resolved that the report

be aceented,

Crn 1 Juiv 1966 the Sea-TFishing Industry (Crabs and Lobsters) Order1€31
epezled and replaced by the Sea-Fishing Industry (Crabs and Lobsters)
Order 1888, This new Order introduced certain changes concerning the
natiorzl lobster legisiation, but retained, on a national basis, the 45 inch legal
i 1or the edible crab (Cancer pazurus).

Tre mzin crab fishing grounds are situated along the 30 mile Jength of
Fishing is

are witnin 3 miles from the shore, although occasionally boats fish between 3
and 8 miles offshore and still catch considerable quentities of crabs.

Although crabs are found on a variety of different types of sea botiom
thev are usually only present in quantity in areas where the sea-bed is of 2
ruggec natere, and it is likely that rocks and stones covered with seaweed pro-

s
K

vide shelier and protection from their enemies, partieularly during their eaz '+
le. Inthe 10r:hern part of the fishery, from Redcar to Flamborough :Iead,

the sea-bed irom the shore to about 2 miles offshore is a rocky continuation of
the ¢iiffs which fringe this coast., Further offshore the sea-bed becomes sandy
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with :soiated outcrops of rocks and stones, and this mixed type of bottom
extends oifzhore for 3 to 6 miles in most places. South of Flamborough Head
there I3 a szndy region in the viecinity of Bridlington Bay where fewer crabs are
found. but z= uneven bottom composed of clay and stones, where crabs are

umerous, continues from Homsea to the mouth of the River Humber, extending
to about 2 miles offshore.

Thre Yorkshire grounds also support a large population of lobsters and
landings are considerable, particularly at the northern ports of Scarborough,
Whithy and Staithes. Both crabs and lobsters are caught by baited traps, and
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The three main por:s in the area a2r2 Whitby | 1 a
Bridlington, Harbour facilities are avzilzdie at these perts, and Iishing boa:
of 50 fr and over can be safelv berthed and the catch landed at the guayside.
{ther emaller, but important. fishing cenires are Redcar, Staithes. Fil
Flamberough, but at these stauons the bozats are launched oif ex*posed peach
and are havled above the tide level when nor in use. TFishing Irom these Do“.
iz greatlyv affected by the sea condiiions. which somet:mes prevent launc lP__"_‘.
Crimsbty, zlthough a major deep-sea fishing pert. Zas only a2 small inshe
Tee, and hozis engaged in crab fishing usuzlly work off the Yorkshire coast
Hut land their caiches at Grimsby, wnich is in the county of Lincelnshire.

Beats
Doats between 20 znd 55 ft in lengih and of 2 variery of design are used
in the Yorkshire crab fishery, Various izciors gox m the Tpes of vessels

from particular port, the most imporiant being the harbour facilities.
re east coast of England between Hely Islazc in Northumberland and

arbo“oum‘ Head, the cobie is widely used for crzb and lobster fishing., T¢

S

bozat. berween 20 and 30 ft long and having 2 beam of around 5 ft, was
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primarily designed for launching off exposed beaches and has been used for
centuries along the Yorkshire coast, where beaches and cliff clefts serve as
havens

The coble (Plate 2) has a high bow and a deen Iorefront which makes
launehing easier, whilst a flat bottom firizd with tvin skids stabilizes the boa
when lzading through surf., Originally deszigned 2s zn open sail and oar boat.

¢ needed only slizht modification oefore being motorized, and followi:
War (1814-18) petrol engines were instzlled. No sailing cobles nov

remain, ancd at the present :ime the malorits are fifed with diesel engines of
20-:0 1,p. Although the traditional open T oe of conle is still used at
Flamborcugh Hezad, Filey and Redecar, where theé¥ are hauled out of the water

the harbour-based cobles of Whitby, ScarZorough and Bridlington are often
larger. with the fore part of the boat decized,

Cobles are manned by two or three men and Tcor}: between 100 and 300
traps. which are hauled by a mechanical capstan wvorked off the rmain engine,
During the period of the survey scme 40 cconles wers e;:;aged in crab fishing

¢ fuil-time basis: on the Yorkshire coast the maioriny were at Filey (11), an
Tlamborough (101,

Although cctles have been .sed for - mari? = in the Yorimshire »roh and
lobstar fisheries, larger ercit of variou: t-zigrn. fove been used al.az this
coast for trawling and driftinz. Inthe 137, "{irz-manboots’ were used Ior
nerring fishing but there is no record of these boats neing used for crabbing.

In 1838 the first yawl was built ar Scarborzugh and this tipe of vessel gradual
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Tighins methods

Traps. known locally as pots, are used to catch both erabs and lobsters

Ior tne commercial market (Figure 2). The pots are of the creel-tipe. being
constructed of wood and neiting with a base dimension of 24 x 18 inches and a
reig 12 inches. Three half-hoops of nzzel or cane support the netiing of
gither 5182l or twine or the now widely used synthetic fibres, such as nyion or
"Couxriene”. The pet has two operings ('eves'') each consiructed in the fo;m

2 short funnel and entering the pot irom cpposite sides, each "eve' naving 2
diamezer of zbout 3 inches at the narrowest parl. Pieces of iron lashed to the
weoden base are used to weight the pot. The caich is removed through 2 smazall
"door”., in one of the side panels, The bait is held berween toggles in the single
"bait band”. which is a double length of streiched twine fitted from the roof ic
the woocen base, The pots are made by the fishermen st a cost of around
15 shillings each, excluding labour; the desizn varies little throughour the
length of the Yorksnire fishery and is similar w0 the standard Scottish creel.
t does however differ from the Norfolk pot, which has a cast iron base, two
bai: bands. and different openings. The number of pois worked by each hoat i
depender: upon the size of the vessel; for example, a 30 ft boat with a crew of
wo men can work about 200 pots, whilst a 50 ft keel-boat with a crew of five
can handle up to 300.
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During the 1964 season about 22 450 pots wers fighad (n Yerlizhirs walers
by 100 boats, an average of 225 for each boat; they are fishec in "'fleets" of
vorviag length, usually with between 20 to 70 pots amiached to a single rope at
10 to 15 iathom intervals., The ends of each fleet are anchored and marked with
istinctve buoy. AMechanical haulers worked off the main erngine are used to
“he pots to the surface, and z fleet of 30 can be kauled, the catch removed
o“ted. and the pots rebzited and reset in about 40 minutes. Usually the
pots are hauied once a day, but on ocrasions during rough weather some are
o everal davs. Loss of pots due to heavy seas buffering and
the bottom does occur particularly 2t the beginnin g of the
ar is dry and light. Losses are concmerw-n greaterT wihen
the pois are set i l"a low water. During the severe gzles of 3 9 + at the
s ToL qd 3 000 pots were completely lost and arother 1 5
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Varicus xinds of fish are used for bait. and their price and availzability
will usually determize the choice. Most of the bait is caught locally and includes
dabs, plaice = nd gurnard, the latter being particularly favoured because it has
a hard skin znd does not break up quickiy. TFish offzal such as cod heads and the
backbones of skate are often used because of their relative chezpness. Redfish,
landed at Hull and Grimsby by distont-water trawlers, are alse used by
Bridlingten and Grimsby crabbers.

While the boats are on the fishing grounds the crals are removed from
the pots, and those with shell widths of less than the legzl size limit of +% inches
are immediateiv returned to the sea. Recently mouited erabs known as "'soft
crabs” and fermales carryving eggs are protected by the 1377 (Crsters, Crabs
and Lobsters: Act. and are also returned to the sea,

Y

Cormmercicl uzjzation 4

After being removed irom the pots the day's catch is packed alive into
boxes and scid by auction at the ports, or, by a pre-arranged zgreement, to a
shellfish merchant or processor, The crabs are sold by weight in units of
stones (14 pounds) and prices fluctuate according to the supply and demand, the
average price paid for one stone of crabs during this survey beirg between 3
anc 13 shillinzs. Several firms in the area boil crabs and either sell them
whole for the re:zil trade, or extract the meat and use {t for the preparation of

rzb paste o~ Jor consumer and comimmercial frozen packs. Usually erabs with
damuaed lirmzs or with discoloured shells are considered unsuizable for the
selected whole crab trade and are processed. At some ports, in particular
Scarborough. some fishermen bLoil their own catches and have stzlls on the
sea{ront, where various types of shellfish are sold to the heliday-makers
during the surmmer seison,

|



Although no actual figures cre available a large propertion of the
Yorkshire catch is still sold in the shell as "boiled cr:cs". These are retziled
loczllv in the coastzl towns. which are gll heoliday centres. or sent to the popu-
lazed areas in the industrizl North and Midlands., The remainder of the catch
is processed by remeving the meat from the claws and bocy, usually by hand,
bur sometimes compressed air is used 0 assist in this task. During the period
ol the investizziion. there were four maior processing fzcteries in operation -
three at Briciingzen 2nd cne at Hull., Supplies of crabs were transporied by
roac to these factories from local ports, but on occasions wihen the local caiches
wers low additional supplies were obtzined from Northumbderland or Scotlzad.

T ; men emploved in the Yorkshire crzak fishery are full-time
professional Zishermen. although they may spend only part of the vear crabbing.

Some Iishermen, particularly the older cres, only work their pois during e
spring and summmer and lay their boats up for the remaincer of the year: most
{ these men will however continue to work within the fishing industry during

tne winter. miking or repairing pots or baiting long-lines. There was litile
change in the numbers of men employed in ¢rab fishing during the period of the
survev. the average heing abour 290 (Table 1).

Many mern with full-time emplovment ashore outside the fishing indusiry

-80 work 2 few pots in their spare time, and these men are classed as pa=:-
time fishermen. Although their boats are registered for fishing, these men
cenerzily 0w vessels of less than 40 ft in length and their catches are not
always incluged in the published landing siatistics for the area (see below).
During the period of the survey there was no shortage of crews at any of the
POris: many voung men were joining the industry, and their numbers were just
sufficient 1o replace those retizing, This recruitment was nartly due to the
relatively high level of unemplovment aiong the north-east coast, although th
mzjority of new entrants were the sons of fishermen who chose fishing from
preference.

LANDINGS

Records of the arnual Yorkshire crab landings are zvzilable from 12¢1.
This information can be extracted from the Minutes of the Quarterly Meetizgs
of the North-Zzstern Sea Fisheries Committee, and from the Sea Fisheries
Statistical Tables which are published by H. M. Stationery Office. Landings
from 1881 o 1953 were recorded as numbers of crabs caught, but from 1334
onwards all fizures given in the Statistical Tables are shown as weights landed -

-\

in units of hundredweights (112 pounds).
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The weight of crabs landed annually from the Yor h*“-re fisher\' from 1923
to 1986 is shown in Figure 3. In comrmon with other fI

exploited during the Second Worid War, there was an upw arc‘: trend irom 1546 to
1953, but landings from 1953 to 1965 have slowly declined. zlthough the average
cateh during this period was still higher than before the War. Landings ofcrabs
juring 1966 were 3 730 cwt above the 1453 figure, an ingcrezse of 23 per cent.
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Figure 3 Anznual recorded crab landings. Yorkshire ccast. 1823-88
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The weights of crabs landed at the various ports petween 1233 and 19686
are shown in Table 2 and Figure 4. During this period there has been a con-
tinual decline in the annual catch for the whole fishery, amounting to a 30 per
cent reducticrn berween 1955 and 1964, The trend of landings at ports in the
fishery (Figure 4) shows that those at Whitby, Grimsby znd to a lesser extent
Bridlington have izllen considerably, but thos- at Redcar, Staithes,
Scarborough, Filey and Flamborough have re.v.:ined fairly steady during this
period. The landings at Grimsby have fullen . m 6836 cwtin 1835 to
215% ewt in 1684 - a decline of 4 732 cwt or ©* 2er cent; similarly the Whithy

catch has declined by 4742 ewt (41 per ccni, during he same period. If the
landings from Whithy and Grimsby are excluded from tZe annuzl landings for
the Yorkshire coast it can be seen that although fluetuz=:ans did occur, they
were only smz!l and the landings over the 10-year period have been fairly
steady,
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Annual crab catch (major ports)

=
= ol _
= Whithy
;c_g l
3 L \_ - Bridlington
= ~ .y N, Scarporougn
o 7F Grimsby
[y
=
5 | S T R St S LS SN A
—l
b Annual crab catch (minor ports)
L Flamborough
o mom—omom g ot VR HlE}"r
Staithes
o ze- -t =% " Redear

7955 7960 1965

Figure ¢ The weight of crabs landed annually at Yorkshire por:s, 1855-66

It aprezrs therefore that the continued decline in the annual erab landings
from Yorkzzire since 1955 can be artributed mainly to the substarntial recuction
in the lancdings at Grimsby and to 2 lesser extent at Whitby, due, it is believed,
to a recuction in the crab-fishing =ffort 2t these ports during *his period.

The reasons for the reduction in catch at Whitby and Grimsby would be
better understzod if the number of pots hauled during the year had been known.
Unfortunately accurate data on the numbers of boats crabbing, together with the
number of pots hzvled each year, is only available from 1962 onwards. when

11



she Ministry introduced z Rig informenion. T
number of boats craboing & lone give the whole picture.
because manv boats continued o crab, but for orly a short peried of the ven

mainly to this npe of fishing becoming less profi t"ale for the largsr keel-bo
The changzover to the more profitable wpes of fishing available in the area
been zccelerzted by the development of an imporiant trawl fishery, and man
keel-boat crews have recently sold their pors and have firted the more power
engines and winches necessary for trawling. The coble fleet has remained

fairly steady. and as this smoller vessel Is a more economical unit it is Ike
that this wvpe of boat will assume a relatively greater importance in the fumn

The overall reduction in the effort in the crab fishery is probably due

Table 3 Perceatage of the znnual Yorkshire cerab catch landed at the variou:
Yerkshire ports, in the vears 1933, 1940 and 186+

Port 1655 1960 1964 Por: 1955 1850 1

Redear 1 2 2 Filey 4 3

Staithes 2 1 4 Flamborough 6 9 1

Whitby 35 31 27 Bridlington 22 22 2

Searborcugh 10 12 14 Grimsby 20 20 '

e
g
m
b
it

ne catches are expressed 25 the percentage contributec by each

rore it is seen that these have varied during the past 10 Years, as shown im
Table 2. The change has besen very marked at Grimsby, wi:re landings have

2 a downward trend, from 20 per cent of #e Lc-ual Yoerizshire catch in

v & per cent in 1964:; similarly. the proportion of the Yorkshire catch
"Wnithy has fallen from 35 per cent to 27 per cen:. There has heen
graduzl increzse in the proportion of the cateh landed at Flamhborough, and tt
proportions landed at the other ports have remained fairly constant. Landins
of crazs a7 the three major ports of Whithy, Scarborough and Bridlington rep
sent a2out 60 per cent of the Yorkshire catch, and despite the downward tren
nzs at "vhithy, this port has continued to land more c¢rabs than any

Inicrmeation on the vaiue of the crab catches at the various ports is sup-
plied ir the Norh-Eastern Sez Fisheries Commiitee's Minutes of Quarterly
Meetings, With the reduction in landings the value of the fishery has steadily
declined Tv 12 per cent in 10 vears, from £103 190 in 1833 to £88 848 in 196
n spits of 2 12 per cent increase n the average price paid per cwt, this bein
£3 2s. 04, in 1835 and €3 14z, 0d. in 1864,



Although some cr are landed curing the winter months the main crab
fishing season is well de:m d: it vsuzlly commences in April and continues
until the end of July (Figure 3. Catches reach a seasonz: pezk in May and June,

Tae- -

and normally around 73 per cent of the annual catch is a-‘CléC‘{ during the four
months Irom April to Julv.
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Tigure 5 Propertions of the Yorkshire crab and lobster czizches landed during
each month of the vear, based on catches for 19£2-65

As merticned eariier, pots used in the York:..ire fisherw catch both crabs
2ne :obsters axnd there is often a seasonal emphasiz on one species or the other.
T2is is the czuse of the increase of the lobsiir cater during August and
September (Figure 5}, when calm weather allows the pois 1o be set very close
inshore on rich lobster grounds. In addition, at this time of year crabs are
moulting and = larger proportion of the cateh is soft-shelled and has to be rejec-
ted, and so fishermen will ccrcentrate on lobsters and aveid the erab grounds.



CATCH IN BEELATION TO EFFORT

In ¢rab fisheries records of landings alone. although valuable, do not g
2 true guide to the abundance of the srocks, since landings are affected by sw
fnetors as weather., and by changes in fishing effort (both number of bozts an
vots haulsdi, as well as by variations in the abundance and feeding activity of
crabs, I.Z‘.fOl“ZT_atan on the changing abundance of crabs on the grounds can hc
ever te obiained by relating the weight of the catch o the number of pots fish
and expressing this as the catch from 100 pors hauled. i, e. the catch per unit
effert. This iz a2 more useful guide to the state of the stocks over a period,

since i3 will not be affected by dav-to-day changes in {he number of boatsfish:
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Figure § MMonthly crab catch per unit of effort, Yorkshire. 1962 and 1964

Since 1862 Ministry Collectors of Statistics stationed zround England have kep
weeluj: record of the number of boats emploved in the crab and Iobster
sherizs, together with the number of pots hauled ard the weight of shellfish
caugnt. Tlrese figures have been used to show how the averzge catch from 10(
pots varies throughout the season and from vear to vear, The records of the
monthly c¢rzb catch per unit of effort for Yorkshire during 1962 and 1964 are
shown in Figure |, and hoth years show a similar pattern. Some boats were
Zshing during January, February and March, when czatches were low, but
there was 2 sudden increase in the catches in April, which could have been dus
either to a greater response to bait or a migration of crabs on to the fishing

greunds. The peried of highest catch per unit of effort in % rkshire oceurred

‘L
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in June, and the average figure for 19%5< was higher than that for 1982 (Table 4),
o= =] =4
f=1
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ad]

ecent ladoralory experiments have shown that variatons in the amount of
3 crabs can be associated with changes in the wzater temperature:

2 rapid decline in feeding with a fall in water lemperzure, and below
3697 fesding is negligible, It ig therefore obvious :hat water temperature
will affect the eFiciency of baited pots, but other factors such as the abundance
of natura: food and the sezsonal movements of crabs will 2lso influence the
catch per unit of effort during the year,

The averzge arnual cateh per unit of effort from 1967 o 1966 is shown in
Table 4. Variztions do cccur berween the ports, and consisien:ly higher figures
are obtzined irom the southern part of the fishery, which shows that crabs are
mcre abundant in this area. However, despite the fucruations at the ports there
has been liftle variation in the average annuzl cateh per unit of effort for the
whole fishery. znd therefore nc evidence of any substantizl changes in the stock
of crabs on the grounds as a whole over the last few vears.

Table + Averzge annual caich of erabs (stones) from 100 pois hauled

Por: 1962 1963 1964 1365 1966

Whitky 7.4 8.0 g.1 8.3 5.1

Scarborough 1,2 6.6 5.7 YT 7.6
ridlington 10,5 14,2 17.35 i4.4 18,1

Grimsby 12.2 21.0 20,0 15.86 21,2

-

Whole

Yorksrire 7.1 g.8 8.0 .1 B.6

fishery

Thousands of
pots hauled

Iw-l
L]
.l
]

2 042

Q]
12
]
|

1 6587 1626

Information on the fishing effort, as number of pots hauled, is now avail-
able for each season from 1962 to 1966. However, these daiz are composed of
the effort in both the crab and lobster fisheries of Yorkshire. z2nd cannot be
separated into he two components. On average about 2 miilior pots were hauled
during each year (Tzble 4) but there was a substantizl recuction (25 per cent) in

1o
the effort berveen 1864 and 1965, which can be related meainly to the changeover

£rat

iszning. There was little change in effort between 1963 and
1965 (a recuction of only 2 per cen::. The collection of cateh per unit of effort



dzia from Yorkshire poris is being continued and will De used in the future to
cive a guide to the state of the stocks.

The crab is covered bv a hard rigid shell and so growth can only occur
when this shell is cast. When casting (moulting) occurs. the snell cracks alons
o definize i 1o clamber out of :he oid shell. Immediately
after the moult the crab’s body is soft and pliable anc rapidly inereases in size.
due to the zbsorprion of sea water., The new size is usually reached within two
hours afier moulting, and the shell then slowly thickens and hardens with the
addition of layers of cazleium salts, and no further growth will occur until the
next moul:s, Newly moulted crabs can easily be recognized by the clean appear
ance and soft condition of the shell, which does not become completely hardenec
until two or three months after the moult.

On remova: from the pors crabs in the soft-shelled condition are immedi-
ately rerarned 1o the sez because of their poor condition, and in accorcéance wit!
the nationzl reguiztion which protects them. It was therefore only possible to
determire their sbundance by accompanying commercial bozts to the various
grounds during each month of the season. In 1961 znd 1962 this was done by
members of the Ministry's staff: their records have shown that soft-shelled
crabs were present in the catches during most monizs of the vear (Figure 7),
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Figure 7 Propcrtions of soft-shelled crzss in the =~:s Zuring the years 1961
and 1552
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but in the ezr!v par: of the vear the proportion never exceeded 190 per cent of
the whole cateh. The main moulting period was found to commence in July and
to continue until October, although a few soft erabs were still found in November.
During the moulting period the totz]l numbers of soft crabs in the catches varied
irom 30-30 per cent, and this is one of the reasons why marny boats discontinue
crab fishing zfter Juiv., Although the main moulting period was well defined
there vas some variation in the time of vear when it started: in 1861 moulting
commenced n ezriy Julyv. whiist in 1862 it occurred later in that month.
Observations mads 1n 1963 indicated that in thar year moulting did not stam
until Avgust. and tis delav is believed to have been associated with the severe
winter of 1542 63 and the low water temperature which prevailed until May.

It wzs 2lso found that during July and August the recently moulted crabs
of commercial size present in the caiches consisted of more Iemales than
males, Ir Ssprtemzer and October the number of soft-sheiled mzies hed
increased, and J‘ shells of most of the females had hardened. Although there
was some overlap it does appear that the majority of females moulted befors
the males, and this difference in timing is related to the matin g act, wiich
occurs berwesn hard-shelled males and recently moulted femazaies.

GROWTH

When a crab moults any exterrnal marks or structures wiich couid perhaps
be used as ¢ guide to its age are los:. and this has made it diffizult to cetermine
the rate of growth or the age of erabs. However the development of the suture-

ag {Plate %1, whick is not lost when the crab moults. has made :t pessible to
determine the ncrezse in size after moulting under natural cerditions. During
the 1862, 1¢43 and 2964 fishing seasons 2 600 crabs, ranging in size from 35 o
8 inches, were tagzed by the suture-~method and released off The Ycerkshire
coast. A reward of 3 shillings was offered for the remurm of ezch tagged erab
together with full dezzils of the posizion and date of reca: ire. Prior o release
the size of ezch crob 2nd the num =2r on the tag were rec rded. so thar when
they were recaprured they would srovide information on -..e amecunt of growth
which had ocecurred and give a record of their movement. see zage 19). Of the
crabs relezsed in these experimenis 309 (12 per coat) we &2 later recaptured.

and since 1.8 of these had moulted it was possilti- to mahe an estimate of the
growth of croos in this fishery.

AMensurements of the mou.ted crabs showec that the averzge increase in
shell wic.h after a single moult was about one Iif: | of their preious size, usually
in the regicn of a one-inch increase, In Yorkshirs the males were found to
merease in width 2t the moult more than the females. The increase in weight
after a moult was also found to differ between the sexes, a ver~ ‘mportant aspect

of zTowth in the Ycrishire fishery, where crabs cre sold by weizit, On average,



female crabs nearly doubled their weight. whilst males became two and a half

times as heatvv. These resuits showed that, enaverage. afier one mouit =
4% inch male crab will reach a shell wid:h of 32 inches, and its we:ghs will

inorease by 110 per cent, from 9 0 19 oz: a 47 inch female, which on average
ns 8 0z. will reach a size of 55 inches and a weigh: of 14 oz. 3lature mazie
s are heavier than femazles of a similar size, due to their larger claws.
s of both sexes which have shell widths of about 22 inches will reach the
legnl size of 47 ipches after 2 single moult.

1ore difficult to determine how often crabs of various sizes moul:.
pur & method of analysis which used the recaptures irom suture-tagging experi-
ments. taxzn on vearly anniversaries after release, hzs made it possible w
make some estimates of average annual growth and the annual frequency of
moulzing for various sizes of crabs of both sexes. The results from the
suture-tacging experiments form the basis for Table 5. The figures
szre presenisd in units of millimetres hecause this unit was used {o record the
ghell widths. and conversion to inches would reduce the value of the results.

Teble 53 Czleulated average annual increase in size. and the preportion of
crabs which moult each vear, from the data of suture-tagzing experi-
ments {1 inch = 25.4 mm)

Shell Eguivalent Females Males

widsh shell width

grouns finches) Average Estimated Average Estimgated

mm annual ¢ of crabs annual % of crabs
increment which moult increment which moult
{mm) annually {rem) annually -

o0~ g5 32 26 100 28 100

103-109 3 27 164 =27 91

110-11¢ 13 24 84 14 53

120-12¢ 5 18 67 3 13

130-10r 33 13 50 1 7

Table 5 shows that the annual growth slows down in both sexes after a sjze of

4 inches is reached. This is not because the acrual increase in size at each

moult becomes smaller, but because fewer of the larger crabs moult, Further-

more. for mzies the proportion moulting annually dec_=ases earlier tho: for

femzales. and this results in a faster grow I rate Ior females than for males of

a similar size, This wouid afiect arv reccmmendation regarding an increasein

aimum size to 3 inches; for example. since only 50 per cent of the

—*
=3
{D -
4
i
He

4% inch male crobs mouir ezch year. it wou..l iake tvo vears for them all to
grow to a fisnable size, compared with only one year if all of them moulted each

18



rear. In the case of the 47 inch femzles, although more of them would moult in
the vear following the raising of the minimum size to 53 inches, many would have
mated and are more likely to move out of the fishery (see below. under
“"Migrations'y. All these factors need to be considered when drzwing conclusions

n the effects of raising the minimum size for craks.

o

AMIGRATIONS

At the stazt of this irvestigation only limited inicrmation was available
regarding the pattern of migrations in the Yorkshire crab fishery. and so it was
essentizl to determine the extent of any movements ard 10 relaze it to the
guestion of changing the minimum legal size. In the growth studies described
eariier in this lezflet crabs were marked with suture-iags and released at
po‘“ﬂ“ zlong the Yorkshire coast. Reczprures from these tagZing experiments
ovided information on how far the crabs moved during their period of

E"

180 pro
adom

4y

re

NORTH StA

‘—;-Z

NORTHUMBERLAND W.Shields.

Bridlingten®

‘o [Jmuiden

Norfclk

{

4]

r—a

Figure 5 Migrations of recaptured suture-ta _ged crabs. sed in the area
Flamborough Head to Aldbrough in 1962 and 1963, which had moved
more than 20 miles from their position of release
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between Staithes and Robin Ilood Bay in 1862 and 1963, which had
moved more than 2 milcs from their position of release
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The results from the tagging experiments of 1962 and 1863 showed that
tagoad crabs released off Yorkshire trevelled considerable distances from their
origiral point of release. The migrations of 20 miles and over are shown in
Figurses 3 and 9, buf as the movements plotted represent the shortes: disionee
between the positions of release and recapture, the actual distance tra xe'-_led
may have been greater. Almost all the movements of more than 20 miles were
made by female crabs, most of which moved in a northerly direction. O:" the
recaptured males 23 per cert had moved less than 3 miles from the point of
release and only 3 had moved distances of more thon 20 miles. cempared with
10 of the recapiured females. The longest distzance 3o far recorded w
VWhitby to Fraserburgh. a direct distance of 2320 miles. which wes cov
a femsale crab in 32 weeks of freedom. All the crabs which tock part in these
micrations had shell widths of at least 5 inches: juveniie crans of both sexes
remained in the area of reiezse.

Crabs recaprured during the vear in which thev were relezsed had moved
onlv shorr distances. and the *na;o*m of the long-distance movemenis were
from female crabs recaptured in the vear following release. The extensive
migrations made by female crabs zre believed to be a combiration of an off-
shore movement during October and November to spawn, followed by 2 return
1o the inshore waters further north in the late spring, when the eggs hatch.
Likewise. similar experiments off Norfolk during 1839 and 1250 showed thot
female crabs migrated our of this fishery to the Yorikshire coast. some being
recaprured by fishermen working as far north as Whithy. As z inllow-up to the
1962, 62 experiments, in AMzy 1963,2 200 crabs marked with sumure-togs were
released off the Yorkshire coast. The recaprures during the 1658 seascn are
shown in Figure 10. and these also indicate that there was a northerly migra-
tion of female crabs out of the Yorkshire fishery during these vears. As long

Kt

)

ago ag 1908 J. R. Tosh of the Nurth-Eastern Sea Fisheries Commirtte
reported the resulis of his experiments along the Yorkshire cozst and showed
that, although the majority of crobs were recaptured within 10 miles of the

place of liberation. some females irovelled up to 120 milesnorhwards. Simi-
lar mizrations hove been recorded by other scientists whilst szudving the
Northumberland and Scottish erab :isheries,

In the North Sea the residual current drift is in a southeri dirsction, so
that crabs moving north are walking acainst the currert. Whern the larvae from
these crabs are Z:tched in the late spring or early summer ther are free float-
ing and drift southwards with the current for alout 2 month. belore they finally
settle 0 the sea boriom and assume the adult shape. The northeriy migration
of female crabs which occurs along the east coast »f Tritzin is helieved to be an
instinerive behaviour pattern which results in the larvae settling inan crea
suitable for their survival,
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It is difficult to determine accurately what proportion of the stock mig-
rates, but 40 per cent of the females released off Whithy in 1887 and 19383 were
recaptured outside the Yorkshire fishery in the following vear, nearly zll of
them having moved in a northerly direction, into either Durham or
Northumberland waters (Figure 9). Similarly 40 per cent of the recaprured
female ¢rabs reieased on the grounds between Bridlington ana .-ddbroug'n had
moved north, 30 per cent of them into the arez between Scarborourh and Whithy
and 10 per cent ¢ the Durhar ancd Northumberland aresas (F cure §). One
femaie relezsed ¢7f Hornsea. Yorkshire in 1962 was recaptured off Sheringham.
NorToik in the lollowing year. This is the first record of & ¢rab moving from
Yorkshire to Noriolk, a distance of about 90 miles, and this is also one of the
longest movemeaniz in a southe“? “direction. Another interes:iing recapture was
made by a Duieh rrawler fishing 40 miles north-west of IJmuiden in September

865, w mcn couzni a ferr.;; e crab released off Flamoorough Head in 1863
ThlS 6+ inch crak. which had moved 170 miles. had nct moulted during :l‘e

% vears of {rsedom and is the first tagzed crab to be recaptuired from this
area.

These recaziures show that there is a considerzble movement of mature
female erabg. mcesily over 3 inches in shell width, {rom the southern to the
northern part of the Yorkshire fisheryv, as well as completelv out of the area.

Crzbs are smown *o make seasonzl migrations arnd to move offshore to the
deeper water in tne winter and return to the inshore waters in the spring. In
April 1064 g tagring experiment was carried out in the area between
Flamborough Hezd and Withernsea and, although the mzin purpose of this work
was 1o deterinine :he numbers recaught by the fishermen (see page 28), the
experiment alsc vielded vatuable additional information on local migrations in
the ecriy part of the season. In this experiment pots worked Dy a hired com-
me*‘c;:z.' boat were fished at distances of 3, 1%, 2% and 24 miles from the shore
ied znd rebaiied on four consecutive days. Eagh commercial-sized
erab {—iﬁ i::ches a2 over) that was caught was marked by ﬂ*:aching a numbered
vlostic o o one of the claws (Plate 3) and then liberzted in the area of capture.
The misrotions of »rabs released at the 23 mile staticns in April which were
recaptured in the Iollowing 2 months of flShan‘ are shovm in rigure 11, indicat-
ing an inshore —cvement of both sexes at this “ime of rear, although any off-
shore migraticrs would not have been traced because the majority of boats were
fishing close insrere, This inshore migration is belisved to be associated with
the mixing of ths sexes prior to moulting and pairing. wrich sterts in July., A
similar migratics was iound during the study of the Norfolk crab fishery.

The offsnhcre migration commences in late September and is probably
associated with Izlling sez temperatures. It has been difficulf to dztermine the
rate at witeh crozs migrate to the deeper water, beczuse the majority of crab
fishing takes plzce within 3 miles from the shore and therefore few tagged crabs
are recovered cuiside the main fishing areas, although sever:zl have been caught
by trawlers,
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LENGTH- AND WEIIGHT-COMPOSITION OF THE
PRESENT CATCEZS

EET S

Estimares of the immediate loss to the Yorkshire crab fishery, which
woulé follow any increase in the minimum landing size from <5 to 5 inches,
sed on 2 knowledge of the composition of the cateh by size and weight.

hand also whilse

a f the cziches were measured =t the ports each mont
at sez with commercial fishing beats, from which the size range of crabs
cauzh: on the various grounds and landed at poris throughou: ‘he district could
be compared
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During the survey some 40 000 crabs of commercial size (4% inc

ured. Informartion collected during 19 l ang 1952 from szmple:
1aken at every port showed that for all practical purposes measuring could be
confined ro the three main ports of Whithy. Scarbo*‘o gh and Bridlingron. which
: of the crab catch. and in 1963 and 1964 sampling was confined to

Shell width measurements collected since 1961 show that the overage size
of erzihs landed nereases from the southern part of the fishery (Grimshky-
Zridiingren nerzhwards {Whithy), When males and females zre considered
separatelv it is seen that the size range of male erabs caughs varies little from
scuth 1o north, but more smzll femazles are cought in the southern part of the

fi*}:e:j.‘ fotebs Iurt':le’" north (Figure 12 and Table 6). This is a2ssociazed with the
norzherly migration of femszles larger than 5 inches, which has been found to

gceur ziong this coast. and which has been discussed earlier,

Takle 8 The percentage of the crab cateh landed berveen certain size

limits for three Yorkshire ports {(1861-62)
Port Sex Size-group tinches) Percentage
6 inches
17-53 3-3% 53-6 B6-8% 6i-7 Over 7 and over
- . Male 33 3 20 4 1 14
Zrdlington i - o
- Female 33 33 19 8 4 1 12
S em o Male 33 3 18 8 4 2 13
SCEZTOOTOINA — -
- Female 17 26 22 18 11 6 33
o Mele 29 32 21 11 5 2 18
WoLITEW — _
Female 12 23 21 19 15 =& 42

The fact that female crobs are larger ar Scarborough and Whithy than at
Briclingzen. where both sexes are of similar average size, isalso shownby
creportion of the catch of 6 :nches and over (Table 6).

The relatively small proportion of the crabs just over <3 inches in the
coicnes s..ows that, unliike the Noriolk fishery, this fishery is not based pri-
merily "-p:" crabs that have only ecome larger than <  inches in the previous
. uriermore the presence of quantities of large crabs. 6 inches and over,
in ihe catches suggests that the fishery is not over-expioited. The figures of
the proportion of crabs between 43 and 3 inches also represent the percentage
rnduc:;on in the numbers of the landed catch which would inevitably occur during
the first ear following an increase in the minimum size to 5 inches. This loss
wouxd vary Irom port fo port, but it would be greater at Bridlington and Grimsby
than at scrthern ports.

]
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In the Yorkshire fishery. where crabs are sold by weight, it is impeorian:
to know the weight of “he catch between 4% and 5 inches. since this would be
lost following an increzse in the minimum size. During the survey severa:
thousané crabs were weighed individually, and a relationship between shell
width and weign: was obtained for each sex: irom these datz it was possible fo
calculate the proportion of the weight of the cateh in the various size groups.
The :mmediaze loss in weight following a change in the minimum size 1o
would vary along the coasi, but for the whole fisherr it would he cbout

. .

Tzble 7 Percentage weightloss which would have
ocourred during the first vear if the
minimem size kad Deen increased to
5 inches in 1861, 1962 and 1963

Port 1882 1863 1564
Bricdlington 24 26 17
Scarborough 16 17 11
Whitby 12 10 7
Whole fisher 13 18 12

The expecred percentage loss for 1864 is smaller than In the previous two
vears. raainiv cue to the presence of fewer crabs in the smazll size groups. The
immediate loss in weight of the catech at Whitby would be between 7 and 12 per
cent, whilst in the Bridlingron ::ea, where crabs are smaller. the losses would

vary oetween 17 and 26 per cen: by weighi.

The weizht of crabs at variousshell sizes is shown £ 7able 8. Below
4% inches the weight of males and females was the same, bus above this males
were heavier cdue to the deve._.~ment of larger claws. Samples taker ar 4if-
ferent {imes of the season sh-. ed that the average weight of 2 crab varizd by
only a small amount during a vear, but there was greater veriation between the
samples taken iz different vears, The weight of a crab will be affected by its
condition. but in many cases where there is a poor meat content the body is
filled with fluid which hzs a similar weight to meat,

On averzge a stone (14 1b) of Yorkshire erals will conizin between 13-13
indivizuals. Beccuse of the larger average size a stone of Whitby crabs will on
average contain 12 crabs, whilst at Bridlington a stone will zverage 16 crabs,
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Tzble 8 Average weight of crabs at various shell widihs

Shell widin Weirht (ounces) Shell widin Weight (ounces)
{inches? (inches)

Female AMole Female Mzle
4 6 6 5 1@ 22
i3 g g 63 24 28
2 11 i2 T 20 3T
5% 13 17

INTENSITY OF FISHING ON THE CREAB STOCKS

B mezans of tagoing experiments the effects of fizshing have been czlculate
In these experiments we did not use the suture-tag bu: one attached to the claw

(Plate A1, and although this tag is lost when the c¢rab moults, important informa
tion is gzined on the proportion of the stock taker by Iishing between the time of

release 2rd the onset of the moulting season. In experiments made during 1962
1983 and 1964, 3 038 tagged crabs were released on the inshore grounds at the
beginning of t'1e fishing seasons and a reward of 2 shillings was offered for the
return of each tag., The proportion of the tagged crads subsequently recaprured

during the season gave a measure of the frzction of the stock removed by fishin:

[P

Tzdle 9 Details of claw-tagging experiments, 1962-3<

Period of Number Number Percentage Area
experimen: released recaptured recoprtured
March-December 15562 300 200 23 Whole fishery
May-December 1963 1 300 822 58 VWhe : fishery
i R

April-December 1964 938 247 25 Briclington

Aldbrough
Toral 30238 1133 37 )

Trhz= numbers of tagged crabs releasad and the zroportion later recapturec
owr :n Table 9. On the basis of these recaptures it has been calculated

that approsimately 23 per cent of the stock was remeved during 2ach of the 1962
and 1864 :=csons, but a higher figure of about 30 per :ent wes re¢moved during
63: th.: higher recapture rate is believed to have been brought zbout by the



conditions occurring after the severe winter of 18623. The overall annual figh-
ing mortality during the period 1962-64 was in the region of 30 per cent. This
figure is low when compared with the figure of 70 per cent of the stock removed
by fisting during experiments in the Norfolk fishery in 1857-532. The fact that
there is a hicgh proportion of large crabs on the Yorkshire grounds can also be
taken 25 zn indication that the stock is no: subjected 1o a nigh overzll morzaliny.
The reduced fishing efiort since 1963 will probabiy have resulted in an even
lower rate of exgloitation.

BREEDING OF THE CRAZ

Mezring occurs in the inshore waters along the Yorkshire coasr during the
summer, immediately afier the femzle has moulred and while 8! stiz
soft-shelled condition. Prior to the moult and for a period of up o 2 fortnight
afterwards, the femczle is attended by a hard-shelled male, Tai

between matirs crabs is belleved 1o resuit from a chemical subsianee, as yet
unidentified. produced by the female crab at the mouiting time, IFemales which
mecuited in our laboratory tanks were each attended continucusly Dy a single
male for a pericd of berween 3 and 20 days before moulting; after mating the
m.ales guarded the femaies for a further period of up to 12 davs. unzil ther
begarn to harder and were not so defenceless. '

Immediztely mating has been completed the female secretes z {luid from
her reproductive openings which hardens on contact with sez water and closes
each of the two openings with a solid white plug (Plate 8). The tips of these
plugs can eesily be seen in soft-shelled females which have mated. although as
the erab hardens they gradually disappear from sizht and evenmally break up.
The presence of "plugs” in a soft-shelled female can therefore be 1sed as an
Indiccdon that mating has taken place. The maojority of femazles wzich mate in
July and August will spawn (i.e. become berried} in the Ngember and December
of the same »:=2r, although in some cases spawning is delayved until the next
winter, Cra = usually select a soff sea-bed for sruwning, often in leep water:
afterwards thz eggs remain attached to the fine hi.rs on the swimmerets of the
abdomen {(apront for 7 to § months (Plate 7). Berried females zrz =iy
occasicnally caught in the Yorkshire fishery; our records show nu although
20 000 femzles were examined by Ministry staff w:ilst accompanyin. commer-
cial boats. only 200 of these were berried. The mazjority of berriec crabs are
caught in the pots during the early spring when theyv move inshore. but guanti-
ties are omten caught by trawlers working in varicus parts of the North Sqa
during the winter. when these erabs are offzhor~, Althouzh berried Zemales
are not caugnt in great numbers, crabs whi.n aave recently horehed their eggs
are numerous in the pots. particularly from May to July. These crabs can
easily de recognized by the presence of empr: egr capsules on the swimmerets,

in
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and Dy the dirty and biackened condition of the shell, which is caused by the



crab's habit of partially burying itself in the sea-bed whilst carrying eggs.
This observation suggests that once rid of their eggs the crabs enter the pots
easilv. and it is possible that the large egg mass of the berried females does
hamper their ability to climb into the pots.

The majority of berried females examined during the survey were 6 to
8 inches in shell width {Table 10); the smallest we found was 5 inches in size,
although fishermen have reported occasional ones of about 43 inches shell width.

Table 13 Percentage size distribution of 200 berried female crabs
caught along the Yorkshire coast

Size-group (inches)

43-5 5-5% 31-6 6-8% 63-7 7-73 73-5 3-8f 8i-9 9-9}
Per azge
centize 3 7 17 20 31 13 8 1 0

berried

It Is believed that most female crabs in the Yorkshire fishery are mature by the
time thev reach a size of 5 inches, whilst nearly all the males of 4} inches
excmined had mature sperm sacs containing ripe sperm,

Some information was obtained on the number of eggs carried by berried
fermales of various sizes, caught in the Yorkshire fishery. The eggs were first
emoved Irom the swimmerets by drying and were then weighed. These
weighed samples were counted, and from these the total number o1 sacs carried
was caiculated. The numbers of eggs carried by the females examin 4 are
given in Tzdle 11, showing that erabs have a very high fecundity, with the
lzrger ¢rzds carrving more esgs than the smaller ones. The average number
of eggs carried by a 7 inch crab was in the region of 2 million, although one
femzle of shis size had 2% million eggs.

L]

Teble 11  Number of eggs carried by berried females of various shell sizes

=

Sheil widh Number of Shell width Number of
jinches) ez3s carried {inches) eggs carried
T.4 2 823 300 6.8 1 995 300
T2 2 376 500 6.8 1 766 300
7.0 2176 300 6.3 1 847 000
6.2 2 451 000 6.0 823 500
6.3 2 524 000 3.7 1 632 000

o
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The eggs are about one-fiftieth of an inch in diameter, and in the spring
and summer of the year after spawning they begin to hatch. The larvae which
emerge look more like shrimps than crabs, and become part of the free-
floating plankton (Figure 13). This planktonic period lasts for about a month,
during which time the larvae is carried by the current to the area where it
finally settles to the sea-bed and takes on the true crab shape, although at that
stage it is still only about one-eighth of an inch inwidth. The critical period in
the life history of most marine animals which produce a large number of eggs
is during the planktonic stage, and fluctuations in the catches from year to year
can often be associated with the conditions affecting the survival of larvae
several years earlier. Although growth can be expected to vary in different
years it ig estimated that on the east coast of England it will normally take

about 4 or 5 years for a young crab to reach a shell size of 4% inches.

Figure 13 Stages in the develcpment ... the young crab.

1 ard 2 Plankteonic stages (enlarged about 35 times). 3 First crab
stage {(enlarged about 10 times)



At present 43 inch minimum size At new 5 inch minimum size

Average size Average weight Average size Average weight
(inches) {ounces) {inches) {ounces

Female Male Female Male Female Male Femaje Male

5.8 3.9 18,7 16.0 6,0 5.8 18,3 1.0

5 An increase in the numbers of crabs which have to be returned to the sea

following the new minimum size could result in increased competition for
natural food, possibly leading to less favourabie conditions for growth.
The calculations made on weight gains are based on the present rate of
growth,

6 Thus we can predict that there would be substantial losses in the first
yvear and that it would take several years before this would be made up.
Although it {s definite that the average size of the crab caught would be
larger the total weight vield is unlikely to increase by very much, if at
all - especially in the northern part of the fishery.

CONCLLUSIONS

The survey of the Yorkshire crab stock from 1961 to 1964 does not indi-
cate any evidence of over-exploitation. Annual fluctuations in the catches due
to naturzl causes can be expected to occur, but statistics collected since 1962
show that there nas been little change in the stocks present-on the grounds.
Much of the deciine in the recorded catch has been due to a reduction in the
fishing effort, rather than to any failure of the fizhery. It is therefore sug-
gesied that the future yield from this fishery would best be increased by
attention to this factor and by efforts to promote a greater demand for crabs in
order to make crab fishing more profitable, rather than to make changes in the
minimum size at the presem: time.
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