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Studies on the fisheries biology of common octopus
off the northwest coast of Africa

Hiroshi HATANAKA™

Common octopus, Octopus vulgaris Lamarck, is widely distributed over most of warm and
temperate coastal waters in the Northern and Southern Hemispheres. The nominal catch of all oc-
topus species in the world amounted to 217 thousand tons in 1975 (FAO, 1976b), while the catch
of common octopus in the area off the northwest coast of Africa attained 121 thousand tons, ac-
counting for around 56% of total octopus catch in the world. The greater part of octopus caught
in the waters off the northwest coast of Africa by vessels from Japan, Spain and Korea were car-
ried or exported to Japan, and the amount of these octopus reached about two-thirds of Japanese
octopus consumption toward the end of 1960’s.

Japanese trawlers operating off the northwest coast of Africa increased sharply in number from
two vessels in 1959 to 68 vessels in 1968 when the catch of octopus showed a peak of 73 thousand
tons. However, the octopus catch by Japanese vessels in this area ceased to increase thereafter,
and dropped rapidly to a low level of about 30 thousand tons in recent years. This low level of
catch in recent years might indicate that the status of octopus resources has already been in over-
exploited phase.

Taking into account the importance of octopus resources not only as a main target species for
Japanese trawl fishery in this area but also as a supplier of octopus to Japanese domestic market,
a research project on octopus under consideration had been started in the Far Seas Fisheries Re-
search Laboratory in 1967. The author has participated in this project from the beginning and made

a series of study on the octopus resources. The results obtained are abstracted as follows.

1. Historical review of octopus fishery

Vessels from more than twenty countries are fishing in the northwest coast of Africa (FAO,
1976a). Octopus is one of the most important target species for trawlers from the southern Europe
and Korea as well as Japan. Total nominal catch of octopus in this area has remained on a level
of about 100 thousand tons since 1964, and more than 90% of the catch has been taken by Japa-
nese and Spanish trawlers (Table 3).

Three main fishing grounds for octopus are observed off the coast of Spanish Sahara and Mau-
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ritania (Figs. 1 and 2). Japanese fishermen call them by the names of Villa Cisneros, Cap Blanc
and Nouakchott Regions, respectively. In the Villa Cisneros Region, northernmost grounds, fishing
seasons for octopus continue from autumn to spring with two peaks. The Cap Blanc Region, cen-
tral grounds, has two distinct fishing seasons for octopus; summer season from July to September
and winter season from December to April. In the Nouakchott Region, southernmost grounds, most
of octopus catches are taken in summer from July to September (Fig. 3).

The Japanese octopus fishery was established firstly in the Villa Cisneros Region in early 1960’s,
and since then annual catches of octopus occupied from 10 to 30% of the total catches by Japanese
trawlers in this region. From 1969 onward, however, the octopus catch per unit of effort decreased
year by year, and Japanese fishing efforts expanded in this region shifted gradually to the Cap
Blanc Region. Consequently, octopus catch in this region sharply decreased from 26 thousand tons
in 1967/68 fishing year to only one thousand tons in 1974/75 (Table 2 and Fig. 4).

The Cap Blanc Region was exploited virtually in and after 1965, and has become the best fish-
ing grounds for Japanese octopus fishery since late 1960’s, where octopus catch accounted for about
659 of the total catch by Japanese trawlers. Thereafter, fishing effort increased steadily every year
but annual octopus catches remainded a level of 30 thousand tons except 1968/69 (Table 2 and
Fig. 4).

The Nouakchott Region was exploited lately as a subsidiary fishing grounds for Japanese trawl-
ers when the octopus fishery in the Cap Blanc Region was off season. Cuttlefishes and sea breams
were mainly caught in the early stage of exploitation in this region, but from 1970/71 onward, oc-
topus was also fished seasonally and its catch by Japanese trawlers amounted to three thousand tons

in recent two years (Table 2 and Fig. 4).

2. Spawning season and spawning ground

According to the observations on the Needham’s sac by the naked eyes, almost all of the male
specimens larger than 50 cm in total length had spermatophores every season (Fig. 5). Meanwhile,
the minimum female specimen with mature ovary was 37.9cm in total length, which was collected
in September 1972 in the Cap Blanc Region. Modal length of matured female specimens was about
75 cm during the months when they had been dominated in numbers (Fig. 6).

Although matured females appeared throughout the year, one or two seasonal peaks of appear-
ance were found distinctly in each fishing ground. Spring peak (May-June) was observed at least
in Cap Blanc and Nouakchott Regions, and autumn peak (September or September-October) was
found in all of three regions (Fig. 6).

Gonad index, in terms of a ratio of gonad weight to cubic total length, showed no definite sea-
sonal change in males, but its mean values by month increased fairly in April and May, and also
slightly in August and September (Fig. 7). On the other hand, female specimens with higher value
of the index were observed exclusively in May to June and also in September (Fig. 8). Therefore,
it is estimated that the octopus stocks off the coast of Spanish Sahara and Mauritania have two
spawning seasons in spring (May and June) and in Autumn (September and October).

Twenty-seven egg masses were collected by Japanese scientists on board the commercial trawl-
ers during the periods from 1972 to 1975 (Table 5). All of them were obtained from the bottom
within a depth range from 15 to 94 m, but no depth-dependent concentration was observed at least

in their distributions. Twenty-four egg masses were collected during the months from September
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to November, which might be laid in autumn spawning season. Localities of egg masses collected

were more or less consistent with geographical distributions of octopus catch (Fig. 9).

3. Age and growth

Age and growth of octopus were determined by the PeTerseN’s method, namely, by seasonal
shifts of modal length of length-group. The length frequency distributions used were estimated from
quarterly size-category compositions of octopus catch during three years from the end of 1968 to the
beginning of 1972 (Table 6) by applying length-category keys (Table 10). The length frequency
distributions were divided into some elemental length-groups by application of the Gaussian Curve
(Appendix Table 2, Figs. 13 and 14).

The mean lengths of these elemental groups were categorized into four or five groups in each
quarter of the year (Fig. 16). Possible linkages between the successive groups in adjoining quar-
ters of the year were made mainly by the following three criteria, (1) as will be able to find out
shortly, there are two different spawning stocks which are characterized by different spawning and
birth seasons, (2) modal length of matured females in respective spawning stocks have a size range
from 75 to 85 cm in total length, and (3) none of the group is remained from the lining. Conse-
quently, only one case of lining was obtained (Fig. 16).

According to a result obtained from laboratory-reared specimens, newly hatched octopus reached
a mean length of 144 mm within 90 days in Japanese waters (Itamr1 et al, 1963). If this result can
be applied to the waters concerned, the smallest length-groups of about 40 cm in total length, found
in May and November, are assumed to be about half a year old. Incubation period of octopus eggs
depends on the water temperature (MancoLD-Wirz, 1963; Itami, 1975), and taking into account the
temperature in this area, about one and a half months might be required for incubation. There-
fore, the smallest groups found in May and November might be spawned at autumn and spring
spawning seasons, respectively. Generally speaking, the life-cycle of octopus in the northwest coast
of Africa can be expressed that the eggs spawned in May and June (September and October)
hatch in early summer (early winter), newly hatched youngs appear in the catch in November
(May), and they spawn their eggs in spring (autumn) when they reach a length of about 80cm
(75 cm) after two years.

In order to examine the sexual difference in growth rate, length frequencies in typical months
were divided into male and female, using the sex ratio of each length-class (Table 15). The length
frequencies by sex obtained were, at the next stage of calculation, separated into elemental length-
groups by the method mentioned in the early paragraph (Fig. 17). The groups larger than 90 cm
in mean length were composed only of males. The groups smaller than 90 cm appeared in both
sexes, and mean length of corresponding groups between the sexes were nearly equal in every case.
Moreover, sex ratios of these smaller groups were relatively equal between the sexes. Therefore,
differences in growth rate between male and female were not significant at least in octopus smaller
than 90 cm in total length. It assumes that almost all of the females end their life after the first
spawning, and larger groups consisted only of males are one year older than groups with modal
length from 75 to 81 cm which are the largest ones among the groups consisted of both sexes.

The von BEerTALANFFY growth equation was applied to mean lengths at quarterly age

(Table 11), and growth equations by spawner and by fishing ground were obtained as follows;
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Villa Cisneros Region
Spring spawner : L;=123.6 {1 —e~0.50(t+0.83)}
Autumn spawner: L;=121.6 {1 —e 0.48(t+0.20}
Cap Blanc Region
Spring spawner © Ly=111.7 {1 —e™0.70(t+0.06)}
Autumn spawner: L;=105.0 {1—e~0.69(t+0.06)}

where, t denotes age in years and L. denotes total length in cm at age t.

4. Stock identification and movement

Existence of some stocks of octopus was suggested through the processing of data on fishing
ground and season. Namely, three fishing grounds were virtually isolated each other (Fig. 2), and
monthly changes of catch per unit of effort by half-a-degree square block also suggested that oc-
topus in transitional areas between the regions were less abundant throughout the year (Fig. 20).
Moreover, fishing seasons and long-term fluctuations of CPUE in those grounds were different each
other. For these reasons, it is assumed that octopus in each fishing ground is composed of an in-
dependent local stock.

Within each local stock, two spawning seasons were found, and the two spawners had a in-
dependent life-cycle each other, so that each of them is assumed to be a separate spawning stock.

Bathymetric movements of octopus in the Cap Blanc Region were examined. Monthly length
frequency distributions by depth zone were obtained from size-category compositions of octopus
catch (Table 12). They were divided into some elemental length groups by the application of Gaus-
sian Curve, and the ages of these elemental groups were estimated as aforementioned. Then the
CPUE in number of each elemental group was calculated using the fishing effort corresponding to
the catch in size-category composition (Table 13). Monthly values of these CPUE’s were shown in
a figure by year-class (Figs. 21 and 22).

In the case of spring spawner, the highest CPUE appeared in shallower waters during the
months from July to September when the spawner grew to one year old. This high value of CPUE
shifted successively to deeper waters, and at the same time, the CPUE in shallower water declined
gradually as time passed. Then the CPUE’s became nearly equal in every depth up to April when
the spawner grew to 1.8 years old and declined greatly at its spawning season. On the other hand,
in the case of autumn spawner, similar changes of CPUE were observed successively at a delay of
few months. Assuming that the CPUE in number depends on the density of octopus, it is estimated
that young octopuses at about one year old recruit to the offshore fishing grounds from shallower
coastal waters, move and disperse gradually to the whole area of fishing grounds, and they there-
after settle in their own depositing area throughout their life without significant migration. Mean-
while, octopus larvae born in offshore area may be transported to the shallower coastal waters by

geostrophic current in their planktonic stage.

5. Other biological information

Monthly sex ratios of octopus in the Cap Blanc Region were obtained as the percentage of female
in each length-class (Table 15 and Fig. 26). Sex ratio in all seasons combined was about 509% for

octopus smaller than 50 cm in total length, but the ratios declined with the increase of length. This
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trend accelerated for the specimens larger than 85cm in total length, and the specimens beyond
115 cm were composed only of males. This rapid decrease of females might be caused by death
after their breeding period. Seasonal fluctuations of sex ratio were observed in length-classes ranging
from 50 to 90 cm. Usually, males exceeded slightly females in these classes, but males were inferior
in March and September.

Since stomach contents of octopus were masticated into small pieces, identification of the con-
tents was difficult and might make some uncertaintly. On the other hand, as for the stomach ob-
servation on board Japanese trawlers, the contents could be compared directly with benthic animals
caught together. Stomach contents from four samples observed on board in the Cap Blanc and Nouak-
chott Regions in 1975 were classified into five groups on the taxonomic level of the class or phy-
lum. The most dominant group was shellfishes which occupied 45 to 609 of the total contents in
weight. Fishes, crustaceans and cephalopoda accounted for 19 to 34, 7 to 16 and 4 to 13% of the
total contents weight, respectively (Fig. 27). The proportion of food item varied considerably with
fishing ground and time of capture, thus it is suggested that food-preference of octopus is rather
weak and octopus preys on whatever animals accessible.

The degree of fullness for stomach and average weight of the contents per body weight were
examined by specimens taken in the Cap Blanc Region. Winter and summer feeding seasons were
suggested (Fig. 28). These seasons correspond to the fishing season, and feeding activity declines
in spawning seasons. The high feeding activity will be necessary for the development of gonad as
well as the accumulation of nutrient for the spawning, so that the octopus in pre-spawning season
stays out more often from the sheltering places. For that reason, the increase of feeding activity
leads to increase of vulnerability by trawl gear and to form the fishing season. In spawning season,
however, the feeding activity weakens and matured female is mostly away from trawling site and
shuts herself in shelter for the spawning and the breeding. As the result, fishing season will be
terminated in accordance with the coming of spawning season. Thus, close relations among

spawning, feeding and fishing season are suggested.

6. Population dynamics and exploitation of stocks

Octopus stocks in the Cap Blanc Region have been exploited exclusively by Japanese trawlers,
and the catch statistics are available since 1967. But in the Villa Cisneros Region, octopus has been
caught mainly by Spanish vessels, and the datailed statistics are not available. Therefore, datailed
analysis was made on stocks in the Cap Blanc Region.

Monthly stock sizes in number during three years from 1969 to 1971 were estimated (Table
17), using following four data, (1) catch in number per one hour hauled by depth zone; (2)
average area swept in one hour hauled by trawl gear (0. 41 mile?) which calculated from the width
between tips of wing net and hauling distance; (3) areas of five successive depth zones, namely
10-30, 30-50, 50-70 and 70-100 m; and (4) an assumption that the gear caught all octopuses in the
area swept. In the case of spring spawner, each year class had a peak of stock size at 1.1 or 1.2
years old. However, apparent stock size of autumn spawner reached the maximum at about 1.8
years old in every year class. It is recognizable that autumn spawner dose not complete the recruit-
ment up to about 1.8 years old.

On the other hand, monthly actual catches in number by year class during the three years

were estimated (Table 18), using monthly catch in tons and year class composition of the catch
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obtained from occurrence of each age-group (Table 13).

Monthly total deaths in each year class were calculated as the difference between the stock
sizes of successive two months. These total deaths obtained were compared with the actual catch
in number in corresponding month (Fig. 30). Values of catch in number were greater than
that of estimated total deaths younger than 1.5 years old, therefore, these stock sizes might be
underestimated. Moreover, monthly natural deaths, residuals by subtracting the catch in number
from the total deaths, sharply increased during the months from February to April (1.6 to 1.8 years
old). It was suggested that the decline of vulnerability at the end of fishing season led to the
pretended increase of natural deaths.

Taking into account the underestimations of stock sizes in younger age and seasonal changes
of vulnerability, total mortality coefficients (Z) excluding the deaths after breeding were estimated
from each pair of stock sizes of octopus older than 1.8 years in the same months of the succes-
sive two years, where a half of the stock size was used as that of octopus younger than 2.0 years
old for the estimation by means that the older stock consisted only of males as aforementioned. Ex-
cluding some negative values, the average of total mortality coefficients was calculated to be 1.2
(Table 19). Fishing efforts during the years from 1969 to 1971, when the materials were available,
were about the same level as those in 1974/75 fishing year as estimated in the later paragraph
(Table 23), therefore, the total mortality was assumed to be unchanged up to recent years. Meanwhile,
stock sizes at the end of fishing season were nearly equal to the sizes at the beginning of following
fishing season in almost all of year classes, so that natural mortality seems to be rather small.

The CPUE’s by four vessel types, i.e., ice-hold 100-200 GRT trawlers, freezer trawlers of 300
550 GRT, 550-1000 GRT and 1000-1500 GRT, were calculated by fishing block and by month in
the most center of fishing season in the Cap Blanc Region. Setting out the 1000-1500 GRT trawl-
ers as the standard vessel type, standardizations of fishing effort for other three vessel types were
made by the ratios of CPUE between standard and each of other vessel types (Table 20 and Fig.
33). Then the total standardized fishing efforts and CPUE’s by fishing season were obtained (Table
22), and the total standardized fishing efforts by fishing year were calculated as the sum of the
efforts in summer and the following winter seasons (Table 23).

General Production Model (Gurranp, 1961) was applied to the series of fishing effort and oc-
topus CPUE by fishing year. Taking into account that the octopus stocks under consideration will
be exposed to fishery for more than two years at least for males, a regression line was drown based
on the plot of CPUE in the current year against the mean fishing effort of the current and the pre-
vious year. A strong interrelation was found between them with a correlation coefficient of —0.8
(Fig. 35). According to equilibrium yield curve estimated from the regression between effort and
CPUE, the maximum equilibrium yield and optimum effort were estimated to be 28 thousand tons
and 108 thousand hours in standard effort, respectively. Therefore, it is pointed out that the fishing
efforts expended in recent years were on the optimum level and the catches were rather stable on
the level at the maximum yield in the Cap Blanc Region.

Yield per Recruit Model (Beverton and Hoit, 1957) was applied to estimate the optimum age
at first capture and the optimum level of fishing effort. Taking into account the difference of life-
span between the sexes, fishable maximum age (t2) of four years old for male and two years old for
female, and therefore, asymptotic weight (W.,) corresponding to each tz, 4277 g for male and 2232 g
for female, were adopted. As mentioned above, natural mortality coefficient (M) was assumed to be

so small that the values of 0.1 and 0.2 were used for both sexes.
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Two figures of yield per recruit calculated by sex were extremely different each other (Fig. 36).
Namely, the figures for male were always larger than twice of corresponding figures for female.
Moreover, diagram on female tended to increase with the increase of fishing mortality (F),
in spite of that on male decreased with the increase of F in the range of age at first capture (t.)
{rom 1.0 to 1. 8 years old. The isopleth diagram drawn by the sum of both yields per recruit showed
two maximums (Fig. 37). The one at smaller t. consists of male and female, and the another at
larger t. consists only of male octopus. In the case of latter maximum, large quantity of fishing
effort will be required to attain.

The total mortalities (Z) were estimated to be about 1.2, as aforementioned. According to monthly
catches in number by year class (Table 18), the value of t. in these years were assumed to be
about 1.2 years old on the average. Therefore, the level of recent utilization of octopus stocks in the
Cap Blanc Region is not reached yet the fully exploited stage. If the t. is shifted from 1.2 to 1.6
vears old and the F is increased by 309 of those in recent years, the yield per recruit will increase
by 10% of the recent value.

Mauritania, one of the coastal countries, has limited the number of vessels operated and adapted
a license system by means of expansion of the territorial waters since 1972. Moreover, Mauritania
prohibited the use of trawl gear with cod-end mesh smaller than 60 mm, and closed shallower coast-
al areas on the Banc d’Arguin to foreign vessels concerned. In connection with the understanding
that the level of exploitation is in a suitable condition in recent years, it will not be necessary to
introduce urgently any additonal regulations for the protection of octopus stocks in the Cap Blanc
Region.

On the other hand, no regulatory measure has been enforced in the Villa Cisneros Region.
Although no sufficient data are available for analyzing, it is noticeable that octopus CPUE by Japanese
trawlers dropped sharply since 1971, and the size of octopus at first capture is considerably smaller
than that in the Cap Blanc Region. Therefore, as to the stocks in the Villa Cisneros Region, prepa-
ration of the datailed catch and effort statistics as well as full information on CPUE of octopus is
essential as a tentative measure, and some reasonable regulations should be introduced as soon as

possible.
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Fig. 1. Chart of the northwest coast of Africa and breakdown
of fishing grounds.
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RBIC, < OBRREEOTY D B HZ A i it S e Bt 3Ea b, Fendd &I i fin g
ﬁ%vtﬁvfrm—w“%ﬁé%ﬁm@%@ﬁéﬁf@

nE, ARETIEERFEBEENMHLTD 5,

&5

F1E IYIaEoRBLERK

AT, 77 ) AAEREKSIC BT 5~ £ 2 EICES Y AE, bOEES e - L BEORIERE &K
RRZIEREL, T2 okikick ) 230 EOREL BRI 5,

HE, TCITVWIEA b r—AREEY, EEECEIEGECRT SIEERET, TOREFTAEIT M
10 ELDILO KRTPEZR R A E 7> T b, (E-T, BT 7 7 U it iRE SRS, fhif
1’7%&@Fﬂﬂ@f%ﬂ‘@&]\@”fﬁ‘éiﬁ?/ll.@]‘fi@]ﬂi}/‘iﬁl%f‘&') 5o

£ 1 BUviiEtEs

AKETHWIEERTNI T ilo BNz X - 7,

(1) BEKCEEEE GEE e — A3 AR

KETAERPET Lcd oT, W40 1959 4 5 1969 4% ¢ o> f || i ds X VO S fmF o341
YL citdfidhTws, ZoBERNEI7 7V 7 &% FELCk b, LabiinlicgEitshTyinn,

(2) HIEEO EMRIE (Mh b e — ) ERETE

R E B KR S IR S g RS IS &, mIEAREMIFE M EIK Lic T, 1967 DA%
OFFIRPFIAE K 5, F72, 1964~1966 -0 3 F EEFITOVTH & ¥V AL WHEHESB STV 5, #i
FHEOR/NKSIE, B, X RERE 30 50HE), ik (4 Fhbr—n, 22y br—15%), SIUMH
B REX) THY, EESNEE LT WEER L 2 Wil 2T HEB RS TV 5,

(3) CECAF Statistical Bulletin

I FLER s (FAO) othiifn B 0 1 > Th 5 PR KT EfEZ 4 (CECAF) 2MEM L 22 fial 4
e, 1964~1974 H£F THRIRAHEK S . ZOFRITITIBES N EOREH R <, 22D, ZOKE TR RER
HEZ BTV 5 vl EFEEEEETZ RN T 05, £, W DroinEEOEE R IIHEZEETH D,
FORBERILTLIEL RV EZEZLNTV 5,

(4) FofhoifstEk

HEa Iz 3513 503 E b r — BN O FEEIR LI oV T, IEFUKEERSE OKEET RS, 1965) < “HEE
T 5EE P r — A iEE” OKEFEmALAREE, 1966) & B 1T L7z,

P

%28 brEBRCLE Y DEE

2-1 BEREOESERENES

1950 4E DM IE - 72 B & F i3 X O i 12 51 IR0 E o4 o (Fil & i i) B okft
XL, B IOEDICET 2 EEDW SR L0, w0l Bt v (Eifk, 1973),
SREREREANDY 7 7 U A LTEIICE L2 DIX 1959 S Ch h, ZOH2ED 500 + I Fr— i TR & 2
SE—Y 2 =TIhF KR THREL, [HASA Vil ZIRiE T 1 Hobrifil % 78 0L U7z OKEEIT, 1965)
FNETZOKIBITI RO D, KERBP UZEFRTEWVIRETH 722, BNTROR » » 72 &
L, BIOHRBICHEL TS RS R E W) BRI D 722 &7k EDIFEtRcd CER, ZokiET
BT 2 bME b — LI 20N L 72, F LT 10 4150 1968 41013 68 EAHELTHWIS T+ v o
IR BT, dLli7 7 U G ITb 2 EmMA b e — LilZEohLaY & -7,
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BHIE M W3 7 v & &4, Pagellus bellottii STEINDACHNER (JE\\ 442 5 2 4), ZIE L& 3 5 & A FHic i
DR L7, Totg, XopEilifEo@muva —w v o2 1 5, Sepia officinalis Linnagus (BG4 € v =
A1 74 ), %7ﬁ3“&ﬁ%%ﬁ#WT5hﬁQW%fﬁ#i777:WW@7ﬂ:ﬁ%@%%éﬂé’N&T?
&2 OIEEEIE B RERNCEE D, 1967 LRI < £ 2 25EDTT IR L REREEE D5 X510 57,

Lmu1%9¢uh,gmmmr ST 5 1500 + v LA b oo RN 2 U, REE DD LR
7o THIFE—Y 2 =7 oMLK L, CPUE O TFIC X 2RENTOELICL 2D T, ZhbRKWifEin
JEPY R PRS0 m AR TE LR~ T8 L 72,

=Y & =713 1967 41T 77/:W&%\J1W%m& R A B L, & 50T 1972 4512 VX5 & 30 i
HUZPER Lico AEIEM O I, 1970 4 X ) AEBO LAV X > CABUIEEETTS 2 & &l -7, A
HRHE RO b B b oY D CDEMEﬁ“b SEHE L Te 5T D, AMUEEET b X RO /N, AL
RZIRBN D Z & &7t -7,

Tz, E— V=7 LoEEMEORE LT, 19714FEX 0 277 ¢ 7 Pka i & 3 2/NOKE BN R
DR E Nz, T D7 dWTFEIT I T B IEANEUI RSN U725, RN 2 &, 1975 1213 6.5 7 + v ITfk
TLk (& 1),

Table 1. Fishing effort and catch of Japanese trawlers in the northwest coast of
Africa (9°-30°N).

Fishing effort ‘ Catch in tons
Year - I
opersted made  fioheq  Toml  poen o GRS Squids  Octopus
1959 2 831 -- 802 748 10 — —
1960 8 4533 -- 6380 4325 851 — —
1961 14% -- -- 26768 10884 12485 — —
1962 19% 22561 -- 37234 15279 11381 — 4121
1963 24% 38230 -- 63829 20723 18036 2262 6999
1964 29 48223 91342 66343 18821 18303 3493 8658
1965 41 85736 142238 109853 19393 33300 -- 30210
1966 48 128277 193127 101877 24535 27140 -- 22220
1967 66 164494 235696 149349 24058 31672 11524 53837
1968 68 204020 274352 152407 16199 29374 6650 72914
1969 63 209780 267355 131115 21060 24054 5617 46154
1970 59 207301 254911 101816 14018 12324 4310 39744
1971 58 213369 241400 88019 9360 15914 5102 38063
1972 83 294935 290922 99560 16731 21446 4649 33003
1973 73 297886 280648 93656 13436 21196 4441 29834
1974 79 311027 281077 79023 10967 11670 5923 28145
1975 76 267761 231064 64549 8484 7302 1152 24526
, Unknown; —, No landings

* Estimated by the total number of entering into the port of Las Palmas, Gran Canaria
#% Not including the effort and catch made by the ice-hold trawlers based on Nouadhibou,
Mauritania

22 vHIOBSL RN
BANA VS TRIGE— Y 4 =THRECE, <4252 LTw <o KERRILNT W55, £
b ORI FILEIEH T L > TR - TV 5,
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Fig. 2. Annual octopus catch by Japanese trawlers in each statistical
block. The values in 1964-1966 are virtually censused.
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Fig. 3. Mean value of monthly octopus catch (dot and solid line) and catch per unit of effort
(circle and broken line) in every three years in each fishing ground. Catch per unit
of effort was obtained from trawlers of 550-1500 GRT.
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F b h, 21°30'~26°00N O ¥ 5 o & 3 v A, 19°30'~21°30'N o 7' 5 v = il ¥ X 16°00'~19°
30N ©o%7 7=y SR TH S,

Wiz, EFEC X RERERER RS2, 3 rET it 20 ARifER X CPUE o PSiE4s £ Lo, ~
£ apfiE g L (K 3),

chic X7 7 v =gz iz, 8~9 HoEHIM Tidd 525 CPUE o@EWERIA L, 12~4 B o HEW
EWlicbiz 5 &0 2 oo EiEI» 25N 5, Zom@aZEhER “B8 2" X0 “A4 2”7 LifEh
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2 ODIIANR BB NIz, Lo L 1970 FELARE, H2EIIND < & 2 MR T MRIHICET L, il d 25 hk <
RoTWd,

XTI =y PP TYE, 1970 FLAE 7~9 B oRlicEiEAEK S T v 508, il e xR, &
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Table 2. Fishing effort, octopus catch and catch per unit of effort of Japanese trawlers
by fishing year (July-June) and by region. Numbers in parentheses are per-
centage of octopus in total catch. CPUE’s are shown for 550-1500 tonnage class.

Villa Cisneros Cap Blanc
Year =R » ) .
glé)huerg, ir?attg;ls (%) EPI{lE in If;Io}:lrg Catch (%) CPUE in
g/hour she in tons kg/hour
64 /65% 53899 6215 (14) 158 27135 14983 (65) 529
65% /66% 101188 13414 (17) 147 23316 6163 (36) 169
66%/67 112622 15121 (23) 132 56535 23422 (64) 418
67/68 180868 26389 (26) 158 67522 25615 (61) 400
68/69 141966 20705 (29) 145 106479 54751 (76) 522
69/70 123944 7736 (17) 61 100663 24479 (55) 253
70/71 76402 3930 (13) 49 131943 35946 (74) 275
71k /72 90029 4310 (14) 50 134086 32433 (68) 270
72/73 113876 4929 (13) 42 | 13179 24080 (60) 219
73/74 73042 1759 ( 8) 20 154047 23446 (58) 182
74/75 | 43743 902 (1 9) 17 156858 26371 (73) 182
75 /%% \ 7301 212 (15) 29 ‘ 68438 8572 (70) 160
Nouakchott Total
L Hours Catch (%) CPUE in Hours Catch (%)
fished in tons ° kg/hour fished in tons *7°
64 /65% 1155 10 (1) 0 82189 21208 (31)
65%/66% 2872 28 (1) 13 127376 19605 (20)
66%/67 3418 M4 (1) 6 172575 38577 (36)
67,/68 4189 66 (1) 20 252579 52070  (36)
68/69 21299 381 (4) 18 269744 75837 (49)
69/70 23232 448 (4) 21 247839 32663 (32)
70/71 32889 1411 (11) 48 241234 41287 (45)
71%%/72 \ 33133 1271 (13) 62 | 257248 38014 (43)
72/73 | 39472 1594  (10) 65 ‘ 285144 30603 (33)
73/74 | 43644 2818 (20) 81 | 270733 28023 (37)
7475 | 58634 3316 (16) 63 | 259235 30589  (46)
75 /%% 22964 1518  (20) 66 98703 10302 (49)
* Virtually censused ##k Figures from the first half of the year

#% Not included the ice-hold trawlers

safnA e, 74/75 43 15,7 JiNFICE L7z, S OEIMEIFEUIMA Lzifilih e €5 o 2 5 r 23l 5
ALTRIZIEIMZ X5 S DT, 70/71 FITIXET ¥ 2% v AMEEO% N mABEE L, 74/75 FiCiZIH A~
VI NTEE—Y X = TIRFIEB T 52 NED 61%% Hodi,

IO XS BN ROBIMTAHE LT, <& 2R3 E4Bn L, 68/69 Aicid B, &l E 4 I
gL, 5.5 /b vEGHEL, LorL, ZOHEEZKRL L, 66/67 FLIGFD~ £ 2 ififER T 2.3~3.6 JJ
Fvollicd b, HMRE LsiiiEdrgvTuv b,

Zoifio~ £ a2 CPUE 1%, AIEMIRIEEDIAE »72 64/65 F121% 550~1500 v HRifufinT 1 IHERDY b
530kg TH o720 LnL, BENRa v nHE 2 1 HiZHh L7z 65/66 11 & BAKZhrifi & 2x 72 68/69 4% [
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< &, CPUE 3% ¥ & 13K EITIRT L, B TIE 200kg 222 THESEE K > TV 5,

S5 A5 e AT EIT b EHIERORE T, Travah, &3, YU hHEBSIOx AR L
DOWEFEREERRICT 5 X5 itbhbdicd, iflox vy 2w 1 7 il & Ko ~ £ 2 Eifalflico 2, Fh
FHOBIZRRm - 1 B¥ENThIS, 7L, £OXS RSBl thE—-ErAkEDD 1/3 %1 28
HIFEAERLNI N,

oI B T b el 0, S EIEET b e — L o PRI o CAasnc B n
L, 67/68 4Fizix 18.1 HEERZi#E L, 3 Bk D 72% % iz, Lo LEFORZIZMIEOTELRe 2~ v
JOEEERO BN S XD, bREOSENRITILTERERES 21X U &3 5tk 7 5 v 2 ififig~
ERHL, T4/75 FERT 7 2 v MIAS XD BT LT 44 SRR & 7 5 72,

<~ X EERIENEOMMEIZEAENITLTED, 67/68 £ 2.6 7 + v& E— 7 ICFDHBITRMD %
I, 74/75 Fii3bHTH 900 F v ETET Lz,

—7%, =# =2 CPUE % 68/69 4E% © 1R » 150 kg piifs & LT\ i=28, BRI 1/3 Iz a
L, 73/74 AL ST ML T 20kg BELC L-TW 5, £ L TTY72H 25X 0, KEAMiZk T3
CPUE 0 LA R BN %D, bREO <~ & 2 3T TEE LEK L, 22 Likicii~s X5z, 127EN
TOEEPREL A~ VIEIRNDEFETHL 20T 3~9 Ji b vo= L2 ZfELTW %,

X7 7 ey MESNE, 75 v 2o B{ERS & UCIERMDEFIC R > CHRB STz, 2D/, 4
VL7 7 v alifiEgGoldifiilics 5, 6 Aoz 1 Hiea w4 hEHERE LCifiER bz, LvL, 68/
69 ALY EFIThl > TIREINL XS T, T0/71 AELERIE 7T~9 B2l e LT~LazhRREL
FEELIAE b, RIS N R OBEINCIE 5 TN Lic, F LI T, 4EME 3000 v o= & = p3fii
xh, 3 Egeko 10%6RE % Lo TWv5, CPUE 3490 20kg ATigs 5, HifoR iz X ->T 70/71
Fizix 50kg i L, LISk 60~80kg KEZR R 5 TV %,

%3 E BEMUEICLsv Y BEMEE

KPR ET A2 o #iEH 4t (CECAF Statistical Bulletin) iz X % Cape Verde Coastal Division (9°-
19°N) & Sahara Coastal Division (19°-26°N) oifafffislicIE-3%, FRoMEIMYE o MEZ RS 5, 713,
ORI TR RERMEE DT vilo BEEREER L 2 oS T iy,

7 7 V) A AElEEAKE (9°-26°N) 121X, IHA XA VI ~I L E¥=TZELNE6FEHE, 77V H, 2—
Ry RBIRTITALDRLE 16 rEOHEEEMERELTE D, TEOMIBIERIF 230 5 b VIGEL
T3,

HA DR X, 1965 45> 5 1968 4£ 120> 1) TIE AR D 20903 < & |5 7c 2y, MR ORI EVIESE TR
3UREICMT LTV S,

ZoKIRDEERIY 7 VL GOFAES S X ESITEL, EHEEIE 9~15% % HoTwh, £ LT,
AN vERIF LD ET LM EREE & A ACEE L H RO A B R E LTHREL TV 5,
~ & R, 1965 4R ITE 7 T b YRR TH - 7203, 1967 AELARRIEIGAN LC 10 b v ok D, HA
OWMERBE — 7 IGE L1968 FITIT 12.7 F + vEEE LTV 5, £ LT 1965 H:LFE, AARE ZXf v ET
Mk < & 3 FAIRIER O 91~96% & |5 O [E DR 13ITIFS L 572, Lo LITETIE, BADREAD & 221
VOBIMZ X 5T, $92/3% A1 v, 1/3 ZHANEML T2, £/, #E, 12V 7K8ICFFY v
ok TceLrarfELTCS (R 3),

BEDIFERREHRLE, U —FHEDF AL <ARLT 3 ) 7 = &M E T+ 25 221 ViflfiRE, ZHm
CIHA A SN TEHELTE D (CABRERA, 1970), # — 3 o kA5 -3 L o3 2z 251 C D7k 23
FEEY L7 > T (NAVARRO et al,, 19505 1953). %7z, bABEHEEIC LUE, 77 v alffnifex 7
7y M TIE A=A VIO BEITIFE AL LLNEV EV D,

FUYrlFE—Y 2 =7 & NBHEZEE, $V0ET 20 BEEOEMAEARLTWIEWbRLE, T4
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Table 3. Octopus catch in tons by country in the northwest coast of Africa (9°—26°N).

1966 1967 1968 1969 1970 1971 1972 1973 1974

Country 1964 1965

Bulgaria — = = = = = 62 42 == = —

Greece 235 1208 656 1060 1394 2767 688 1073 749 880 =

Italy 3045 2115 3837 3461 3168 3372 1456 1875 2190 1033 2567

Japan 8658 30210 22220 53837 72907 46154 39744 41422 32990 29832 28144

K?{ea . — = = — — 1154 2134 1773 1230 3708 5500
epublic

Mauritania 100 130 180 187 217 260 440 440 814 400 —

Portugal o - - _— — _— . = - — 28
Spain — 35700 39300 41100 49300 37800 30100 67300 79300 54700 62600
Total 12938 69363 66213 99645 126986 91507 74624 113925 117273 90553 98844

TRHEEZHAD LTV 5, 0EWZL 1 HEe BRI E DO EHEEATED, ZhbOMEEY S LT
Ty ey MMEEPD F= T E PG Ic T TEEL TV B EREMEDSEV, E21 2 U 7 b 2 Eoifih
E— U & =TI AT\, BEMIT 2 AR ERE R TR D, 75 v afEIELA IR L
TV B A[REMED RV, 6T, F#AMEIC X 5~ £ 2 R EGHIIZ A5 L, 75 v 2 i cldb 2 E i
WWEBLDOMMELAETHD, EFT AT r AMELTIEIA, v, HERICLREEA 2 VT, %77
Ve oo MRS TR, bREOCFY o v EM 2 U TRERENRELTCW S LEEIND,

B2 E ENREERSCEATIHNR

~ # 3 ERHEOIR « BAEBICIE < S I LTH D, HIICOVTE % DMERRBR D, b%
T 5L, ~ & 2 OPCAMEKIZETIZ b > THABNE A, I 1 E 703 2 Ml eI (TSI & 3 515
Hbd b)) PEET 5, Wbk T, EIRNE3 A25 9, 10 Hizb/zbh, 4~6 HizEin b 5L XN
T b (MancoLp-Wirz, 1963; GUERRA, 1975), 1 ¥ U A ClZ 5~7 F Tl bisid 2 L REXhTw 3
(Rees and Lumsy, 1954), $72, BARNFEO ~ £ =2 TlE, HEKOE 2ROEIIMBEMS LT vws (A,
1958; 1967; 7}, 1975),

7 7 U A ALF R AR T BRI oW T, MR (1979) 23ASEIR O FERIZ L2 B L RO 2 (8] T
WERWH L, AETIE LI T, FEINS /< & 2 IR0 IR+ 52 BR 2 Fv, 5
IR & FEIR T D\ THET B,

F1E MHEFHE

RETUE, FEREEMNIC X - THRERR S N7z 1600 BRI DV oL EmRLEfE R &, it~ o
FEFA AT X - TR S 7ok 5400 fEfk o E ez R Ra vt b (R 4),

IS OER»S, AR ME & PFUEREIEDO FHELZES 22z L, £ iz SO TEINW ZHEE L
foo AFERROBAEIT, LATOIEMEIZHEV, T XCTAIRIC X » THEBI L7,

D 5 FITRRHB5h»
WD 5 oz & 5o

IR L

IRE LT # IR & i OF % A ANIE




Table 4. Number of specimens used for the estimation of spawning season.
[
Region ‘ Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total
’ 1967 N = = N — N = N - il 15 - 15
) ] 1969 — — 65 — — — 56 — — — — — 121
Villa Cisneros 1971 . o 77 . - 71 - o - = o o 148
| 1972 — — — — — — — 19 20 — — — 39
21°30'-26°00'N 1974 — - — — 4 — — 85 - 117 10 99 315
1975 26 — 105 — 12 — — — 80 — — — 223
‘ Total 26 - 247 - 16 71 56 104 100 117 25 99 861
1967 -~ — — = s = 53 — — — — = 53
| 1968 = — 16 13 — — 107 20 22 — 11 12 201
Cap Blanc 1969 9 9 - — — — 54 25 61 - — — 158
1970 — 64 — — — — — — — — — — 64
‘ 1972 - - — — — — — 26 514 467 227 — 1234
19°30'-21°30N 1974 — — 7 7 14 — 4 83 — — 11 — 126
1975 84 369 72 — 40 69 480 400 1 — — — 1514
‘ Total 93 442 95 20 54 69 698 554 597 467 249 12 3350
L1971 — — — — 285 446 — — — — — — 731
Nouakchott ‘ 1972 — — — — — — — — — 59 103 — 162
‘ 1974 — — — 38 — — 10 75 83 — — — 206
16°00'-19°30'N | 1975 — — — — — 522 1123 — — — — — 1645
} Total — — — 38 285 968 1133 75 83 59 103 — 2744
Grand Total 119 442 342 58 355 1108 1887 733 780 643 377 111 6955
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Table 5. Octopus egg clusters observed by scientists on board commercial trawlers.

Date l(ﬁca%g)y D?r?lt)h cluster Ig/éa;e;rsital | ¥Ie,Stm%V€fem;g%V Remark
’ () (mm) (g) (g)
21 Sept. 1972 | 20°15’ 17°35' 74 — Bucket — — —
8 Oct. 1972 | 22°45" 16°55’ 59 — — — — —
13 Oct. 1972 | 18°25" 16°25' 50 81 Rubber boot 709 — 21
21 Oct. 1972 | 20°36' 17°12" 35 380 Rubber boot 652 — 36
25 Oct. 1972 | 20°05" 17°11" 20 416 Shell of snail | 651 — 4
26 Oct. 1972 | 20°11" 17°17" 29 121 Can of oil 913 — 24 | Hatching '
28 Oct. 1972 | 20°24" 17°02’ 15 282 Shell of snail | 639 — 3 | Hatching
4 Nov. 1972 ' 20°05' 17°09" 21 — — — — —
4 Nov. 1972 | 20°08' 17°08" 20 181 Shell of snail | 589 — 2 | Hatching
6 Nov. 1972 | 20°19’ 17°03’ 15 162 Shell of snail | 615 — 2 | Hatching
6 Nov. 1972 l 20°19" 17°03’ 15 101 Shell of snail | 522 — 2 | Hatching
6 Nov. 1972 | 20°05' 17°10’ 22 — Can of oil | — — —
8 Nov. 1972 17°59’ 16°09’ 19 684 Can of oil 855 — 12
26 Oct. 1974 | 20°40" 17°26" 64 — Can of oil — — —
10 Mar. 1975 | 20°14" 17°31’ 52 | 280 Can of oil — -— ——
9 June 1975 | 18°05' 16°%5, 60 186 Can of oil M5 352 N‘;tp ;V‘;frrl‘fnlgte the
11 July 1975 | 25°04' 15°34/ 73 370 Tin can - - — — | No nesting female
13 Sept. 1975 | 23°45' 16°21' 41 562 Can of oil — — — | No nesting female
25 Sept. 1975 | 23°45’ 16°15" 39 . — = — —
2 Oct. 1975 | 20°42’ 17°23' 57 404 Tin can 770 1546 11
5 Oct. 1975 | 22°16' 17°03' 61 190 Tin can — — — | No nesting female
7 Oct. 1975 | 22°17' 17°02' 62 — — — — —
12 Oct. 1975 | 24°56’ 15°24’ 39 157 Rubber mat 833 2393 282
12 Oct. 1975 24°56' 15°24’ 39 | 1012 Kettle 1145 7965 545 | 12 ggg;’fhfcgt"gﬁzch
26 Oct. 1975 | 25°37' 15°12" 94 — — — — —
26 Oct. 1975 | 25°31’ 15°15' 92 — Can of oil — — —
7 Nov. 1975 | Off Cap Blanc — — Can of oil — - —

TL, Total length; BW, Body weight;

GW, Gonad weight
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Table 6. Quarterly compositions of octopus catch by size category in number of fish-trays.
The compositions are shown by depth zone for the Cap Blanc Region.

Villa Cisneros Region

Size Category

Year Month — . e . . —_—
fiL 1L 1. M S S§ 88§ DS | Total
1968 Oct.-Dec. 199 377 404 867 877 469 427 289 3909
1969 Jan.-Mar. 663 908 975 1258 1924 1575 1014 409 8726
Apr.-June 240 581 467 538 463 105 11 3 2408
July-Sept. 483 952 1729 1430 770 666 642 574 7246
Oct.-Dec. 16 205 575 1758 2786 1295 649 792 8076
1970 Jan.-Mar. 185 466 898 1645 1591 680 248 107 5820
Apr.-June 30 150 241 300 187 63 39 32 1042
July-Sept. 2 18 27 56 58 40 29 34 264
Oct.-Dec. 7 241 993 1591 1657 688 448 283 5908
1971 Jan.-Mar. — 18 43 24 36 18 3 1 143
Apr.-June 148 637 412 161 63 14 17 26 1478
‘ July-Sept. 34 116 279 586 501 154 92 111 1873
‘ Oct.-Dec. 48 393 1700 2578 2177 1969 2091 1332 12288
1972 ‘[ Jan.-Mar. | 18 141 270 398 577 322 120 39 1885

Cap Blanc Region

Year| Month | D(flf)th LLL  LL L M S ss  sss DS | Total
1968 | Oct.-Dec. | 50-100 | — B 2 5 16 13 20 11 67
1969 Jan.-Mar. 10- 40 | 1632 4766 2181 870 148 10 2 2 9611
50-100 | 1142 5504 3965 2249 1203 415 184 36 ‘ 14698

| Apr.—Junme | 50-100 | 79 168 141 118 67 30 7 1 611
July-Sept. 10- 40| 138 153 2613 633 11283 4T 2643 46T aode
50-100 | 63 157 151 104 31 9 10 29 554

Oct.-Dec. | 50-100 | — 1 15 40 148 173 215 160 752

1970 Jan.-Mar. | 10- 40 | 461 6954 10675 5456 831 29 3 2 24411
; 50-100 | 319 766 508 315 195 94 59 35| 2291
Apr.—June | 10- 40 | 200 844 528 80 2 — . — | 1654
50-100 | 243 752 405 147 46 23 18 11| 1645

July-Sept. | 10- 40 | 37 549 1637 4958 9282 6566 3196 2133 28358
50-100 | 57 239 145 54 9 2 3 1 510

Oct.-Dec. | 10- 40| 9 420 1078 2032 2668 987 278 29 7501
50-100 | — 12 25 40 53 21 16 16 183

1971 Jan.-Mar.  10- 40 | 867 4485 3313 1829 589 111 42 77| 11313
| 50-100 | 376 843 561 313 179 57 20 17| 2366

| Apr—Jume | 10- 40 | 479 349 154 324 1332 2085 2202 1192 8117
50-100 | 42 63 48 22 1 1 = = 180

July-Sept. | 10- 40 | 954 5917 12023 21878 19465 8062 4826 3595 76720
50-100 | 50 235 218 203 148 85 70 75 1084

Oct.Dec. | 10- 40 | 11 272 337 570 1749 3189 4215 3266 13609
50-100 — 12 16 45 33 76 147 93 452

1972 | Jan-Mar. | 10- 40| 9 317 378 328 142 25 13 — 1212
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Table 7. Analysis of variance on size composition among trays by size category
in each sampling season.
. | B Source of Degrees of  Sum of Mean L
Feriod | Size category variation freedom squares squares F
' | Between trays 16 21891744 1368234  1.14
LLL Within trays 31 37113804 1197219
Total 47 59005548
| Between trays 19 10430524 548974 1.94*
LL Within trays 70 19802909 282898
1 Total 89 30233433
Between trays 23 4074628 177157 1.52
L Within trays 134 15640206 116717
Total 157 19714834
Between trays 22 2912120 132369 2. 80%*
M Within trays 188 8876397 47214
January and Total 210 11788517
February, 1975 i ‘ Between trays 15 2222451 148163 4.79%*
| S Within trays 192 5938576 30930
| Total 207 8161027
Between trays 14 917092 65506 3. 88%%*
SS Within trays 252 4254954 16884
Total 266 5172046
B Between trays 12 380189 31682 3. 42%*
SSS Within trays 332 3074470 9260
‘ Total 344 3454659
| Between trays 9 290396 32266 3.07+*
DS Within trays 463 4860919 10499
Total 472 5151315
[ | Between trays 8 592398 74049 0.07
LLL Within trays 18 18244019 1013556
3 Total 26 18836417
| Between trays 17 12905250 759132 1.60
‘ LL Within trays 64 30458205 475909
1 Total 81 43363455
‘ Between trays 12 1845421 153785 1.02
| L Within trays 76 11443018 150566
Total 38 13288439
‘ Between trays 25 6152757 246110 4. 72%*
M Within trays 211 11008756 52174
| Total 236 17161513
1975 — =
S, ‘ Between trays 32 9803862 306370  15.76%*
‘ S Within trays 415 8067416 19439
‘ Total 447 17871278
Y Between trays 18 1733413 96300  8.07*
‘ Ss Within trays 342 4083346 11939
1 Total 360 5816759
17 Between trays 12 748397 62366 6. 7o%%
SSS Within trays 336 3106420 9245
Total 348 3854817
Between trays 5 755405 151081  14.70%**
DS Within trays 367 3772830 10280
Total 372 4528235

* Significant at 5% level

#% Significant at 1% level
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Table 8. Results of F-tests on variances and t-tests on means between
two samples obtained in different seasons.

Size Sampling ‘ Degrees of

Category Period Freedom Mean Yariuee N t
- | Jun-Feb, | 16 5089 632217
LLL June 8 4693 24632 25. 6% 1.46
" Total 2 4952 429689
 Jar.-Feb | 19 3185 113003 o o
LL June ; 17 3234 173078 1.53 0. 40
. Total 36 3208 141371
- Jari~Feb. 23 21 27556 ‘ ‘ N
L June 12 2133 24681 111 0.16
( Total igﬁ 35 2127 26570 i |
Jan.-Feb. 22 1542 15057 |
M June 25 1597 28105 1 1.86 1.29
" Total | s 1 21997 |
o | Jan—Feb. 15 1097 12119 7‘ T
S J June 32 1080 24131 1.99 | 0.39
Total a7 1085 20207
Jan.-Feb. 14 780 3776
ss June 18 751 5405 1.43 122
~ Total 32 764 4692
| Jan-Fen. | 12 523 1170 } 7
S8 June | 12 529 2368 2.02 | 0.36
 Total | 24 s 1769
| Jan~Feb. | 9 303 712 - o
DS June ‘ 5 244 2025 2.84 3. 32k
 Total | 14 280 1181

## Sjgnificant at 1% level
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Fig. 11. Relationship between body weight and gutted weight. Regions are combined.

Table 9. Relationship between total length (cm) and body weight (g)
for the sexes combined.

Body Weight (W) | Gutted Weight (Wp)
Regi Number of ‘ L=aWw® Number of W=aWp L=aa*Wp®
cglon Specimens | a b Specimens | o aab
Villa Cisneros 402 6.128 0.3418 404 1.115 6. 360
Cap Blanc 545 ‘ 6.487 0.3293 234 1.118 6.731
Nouakchott 147 7.154 0.3189 109 1.111 7.399

Ml Tibb, RLEMK 2Cem & 2) 0 EIRE XOTFIRE ST 2 NI LR EZ ko, Folkl
fAICEENEEZEH L, Tha 150 ) REGIKIZZH L2 b o2 S S BMk & L (]| 10),

Z DEIER EEMBICEN TN O MR IAE - v EE L 5 LT L oiffER S EERAESHR, h
FEERRI ECME LT~ 8 20ifEnLEMAR 215G (£ 2),

22 EFFEFOBKRY

MY 4 B 2 HREAELHC TR+ 5 FIELL T OB 0 ©bh 2,

(1) H—DEERAL - T v % & ISz 2 REMKE V< D0 L CF O & kRS2 i
L, PSS T 2 B 2 OB B3 X2 O R E S ZIMBET 5, ZAUILUF D < il LEFEIZ A ST T (i
G T H B,
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Villa Cisneros Region

Size Category ]
Length Class @ — — Length Class

Size Category

Table 10. Length compositions fitted to normal distribution curve by

LLL L L M 8§ & 885 DS
G- - 20~ .19
6- .05 2 .23
8- .14 4 .37
70 .40 b= -51
- 02 .82 8- -8l
4 .06 1.32 30~ 1.12
s ‘ .15 1.66 2 1.72
8- 32 164 4 2.45
80— 01 .56 1.33 6~ 3.37
2- 02 .84 .9l 8- 4.62
4 05 1.00 .50 40~ 5.91
6- 10 1.03 .23 2 6.72
8- A7 .94 .09 4 .23 7.24
90- 25 .72 .03 6 .86 6.57
. o 8- 2.42  5.00
4- 01 .45 .29 B .05 4.54 3.09
6- 02 .51 .16 2 .26 5.83 1.51
8- 03 .52 .07 4- 90 5.49 .53
-y T 6- 05 2.14 3.87 .16
N e 8- 16 3.50 2.10
4 RERE: 60~ AT 414 .92
B T A 2 1.05 3.46 .32
8- 2 19 | 4 177 2.26 .12
110- 26 .13 i - 2.35 1.12
. 29 o 8- 2.43 .45
4 29 .05 70~ 2.08 .14
6- 28 .03 2 1.44 .05
8- 25 .02 4 .87
120- 220l - i
Ze 17 .01 8- -18
4 .13 80~ .07
B .09 2 .03
8- .06 4 |
Total 2.77 4.53 6.68 9.14 13.39 18.47 26.69 52.14
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size category. Frequencies are shown in number per fish-tray.
Cap Blanc Region
Size Category Size Category
Length Class — —— Length Class ——— —— = e
LLL LL L M S SS SSS DS
64— .05 20~ | .18
6- .16 2- .22
8- .46 4- .36
70~ .03 .99 Z‘ -54
2- .08 1.53 - -81
4- .22 1.82 30~ 1.20
6- .01 .44 1.66 2- l 1.74
8- .02 .74 1.24 4- 2.61
06—
80- 04 101 .71 . 3.75
2- .08 1.13 .34 E 5.12
4- .16 1.05 .13 40- 6.45
6 .25 .81 .05 2- .06 7.55
8- .38 .56 .02 4- .38 7.30
6—
90- 01 .48 .33 . 1.48  6.43
2 02 .55 .16 3.58  4.36
4- .04 .58 .07 50~ .14 562 2.30
6- .06 .53 .03 2- .60 6.27 .93
8- L1100 .45 .01 4 .03 1.77  4.80 .30
6_
100 16 .35 . .12 3.32  2.75
9 o .98 .40 4.36 1.20
4- 27 .17 60- .99 3.87 .41
6- .31 .11 2- .82 2.53 .11
8- .32 .06 4 2.48 1.25 .03
6- 1
110~ 32 .03 . | B8 A6
2- 27 .02 | 216 .13
4- .23 .01 70- ‘ 1.46 .04
6- .18 01 2- L8
8- L4 dg ‘ .36
6_
120~ .09 . I
9 06 L
4- .04 80~ .02
6- .02 2- ‘
8- .01 4— |
|
Total 2.87 9.14 13.39 18.47 26.69 52.16

4.53

6.68
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Fig. 12. Size compositions in gutted weight by size category. N and T indicate
number of specimens and number of fish-trays measured, respectively.
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of specimens (lower). Fig. 14. Quarterly size compositions in the Cap Blanc Region
I, Jan.-Mar.; II, Apr.— and the elemental length-groups estimated empirically
June; III, July-Sept.; by means of the Gaussian Curve. The legends are

IV, Oct.-Dec. the same with Fig. 13.
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Fig. 15. Relation between mean length and standard deviation for each
elemantal length-group estimated by applying the Gaussian
Curve. The mean length and standard deviation for each cor-
responding size category are also shown in the figures.
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obtained from the application of the Gaussian Curve for four cases in the

Cap Blanc Region.
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Table 11. Mean total length in cm at age in month by fishing ground and by spawner.

Spring Spawner in Villa Cisneros Region

Age in Month
Year class e sl g
4 7 10 13 16 19 22 25 28 31 34
1966 == — — — — — — — 98.0
1967 — — — — 66.6 76.0 80.4 —- — - —
1968 41.4 52.4 — 64.5 65.0 78.7 80.0 - — —  98.2
1969 46.0 53.0 55.0 60.7 67.0 83.0 83.2 — — —- —
1970 42.8 - 65.5 66.0 78.0 — - — — —
1971 42.0 52.0 — — — — — - - -

Mean 43.1 52.5 55.0 63.6 66.2 78.9 8l.2 = = —  98.1

Autumn Spawner in Villa Cisneros Region

Age in Month
Year class
3 6 9 12 15 18 21 24 27 30 33
1966 — = — — — — 79.5 — — —
1967 — — — 53.0 62.0 67.3 81.0 79.5 — — —
1968 40.0 — 52.5 — 65.8 67.0 77.0 79.6 — — —
1969 — 44,3 44.8 54.8 64.8 67.0 78.1 79.7 — — —
1970 — 46.0 46.0 54.0 64.0 — — — — — -
Mean ‘ 40.0 45.2 47.8 53.9 64.2 67.1 78.7 79.6 — — =
Spring Spawner in Cap Blanc Region
Age in Month
Year class D(erﬁgh ——— == ———
4 74 10 13 16 19 22 25 28 31 34 37
1966 10-40 — — — — — — - — — 95.3 — —
50-100 — — — — — — — — — 9.4 — —
1967 10-40 — — — — — 80.4 - - — 95.3 96.5 —
50-100 = == - — 66.2 79.3 — - — 95.0 96.2 96.8
1968 10-40 — — 61.0 — 79.7 83.2 — — 95.2 — —
50-100 40.0 — — 61.0 64.6 79.4 82.4 82.2 — 94.7 96.6 —
1969 10-40 — — — 60.4 64.8 79.8 — — — 9.4 — -
50-100 42.0 49.0 54.0 — 65.0 79.5 80.2 — — — —
1970 10-40 — — 54.7 62.6 65.0 78.2 - - - — —
50-100 42.2 — 60.0 — - — — — — — —
1971 10-40 41.6 — - - — — — — — — -
50-100 41.2 — - - - — — — = — — —
Mean { 41.4 49.0 54.4 61.0 65.1 79.5 81.9 82.2 — 94.9 9.4 96.8
7A7utumn Spawner in Cap Blanc Regﬁ)n - 7 7 o -
= — — 7{{ . I
‘ ge in Month
Year class D(erﬁt)h — = o———
} 3 6 9 12 15 18 21 24 27 30 33 36
1966 50-100 — — = — — — — — — — 92.0 -
1967 10-40 — - o — — — 74.6 — — —- —
50-100 — — — 52.2 63.0 — 77.8 - — —-
1968 10-40 — - — — — — 73.8 77.6 — — — —
50-100 — — 43.8 53.0 63.2 70.5 — 77.0 — — 91.0 —
1969 10-40 — — 45.0 53.3 65.2 68.4 75.7 — — — —
50-100 — — — 51.8 63.8 — 76.0 76.0 — -
1970 10-40 — 42.0 47.0 52.6 65.0 - — — — — — —
50-100 — — 45.0 52.6 — — — — — — - —
Mean — 42.0 45.2 52.6 64.0 69.5 75.6 76.9 — 91.5 —
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Fig. 19. Comparison of past knowledges for growth of octopus.
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Table 12. Monthly effort and size-category composition of
octopus catch in the Cap Blanc Region.

e o Size Category (Unit: Number of fish-trays)
Year Month D(ergt)h l\;[];x:ﬁzzs ‘ e = - —
| LLL LL L M S SS SSS DS MIX Total
1968 Dec. 10-30 320 — — — = = — — — — —
30-50 90 — — = == o = — — 2 2
50-70 ‘ 375 | = — 2 5 16 13 20 11 25 92
1969 Jan. 10-30 630 12 56 61 40 14 — — 1 28 212
Feb. 10-30 15755 1251 3381 1503 657 127 10 2 1 547 7479
30-50 815 27 103 37 11 1 - — — 22 201
50-70 4400 59 372 280 272 239 97 48 15 223 1605
Mar.  10-30 5665 261 706 262 T 4 — — — 200 1510
30-50 5565 = 118 635 350 90 3 — — — 169 1365
50-70 15765 374 2046 1530 852 440 148 75 10 541 6016
70-100 16530 709 3086 2155 1125 524 170 61 11 574 8415
Apr. 50-70 | 210 | — — — — — — — — 5 5
70-100 | 505 7 23 20 8 2 — — — 13 73
May  30-50 e & &8 B = == = = & 2
50-70 5720 70 133 115 105 61 27 6 1 67 585
70-100 | 280 2 6 4 4 4 3 1 — 4 28
June  50-70 550 | — 6 2 1 - - = — 13 22
July 30-50 410 ‘ 4 1 — — — — — — 4 9
Aug. 10-30 19425 20 73 602 2240 4655 3886 1770 241 630 14117
30-50 405 1 4 19 53 90 59 14 4 17 261
Sept.  10-30 23595 103 1352 1884 3754 5993 3212 745 182 875 18100
30-50 2595 14 103 108 285 545 322 114 40 94 1625
Nov. 50-70 1725 — - . - e s 2 2 23 27
70-100 60 = . — = = — = = 2 2
Dec. 10-30 350 — — — = — = — 3 3
30-50 270 — — — — — — — — 2 2
50-70 15380 — 1 14 37 144 170 208 156 213 943
70-100 430 — — 1 3 4 3 5 2 3 21
1970 Feb. 10-30 22970 101 3326 6519 3467 555 10 — — 278 14256
30-50 12720 302 1167 1263 601 188 27 4 5 166 3724
50-70 4070 23 113 83 82 64 33 33 13 63 507

70-100 180 1 1 2 4 2 1 = — 3 14
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Table 12. Continufad.r
S Depth Minutes | Size Category (Unit: Numberrof ﬁgh—trays) -
(m) hauled | ppno L L M S SS SSS DS MIX Total
1970 Mar.  10-30 17055 | 81 2597 3055 1476 114 5 — — 110 7438
30-50 3945 | 184 365 267 158 88 6 8 2 35 1113
50-70 5640 291 600 382 195 98 43 20 13 26 1668
70-100 1320 4 52 41 34 31 17 6 9 5 199
Apr. 10-30 660 20 33 15 5 2 — — — 3 78
30-50 240 6 10 6 2 — — — — 2 26
50-70 3960 193 545 271 74 28 20 16 11 B 1189
70-100 120 5 13 7 5 2 1 — — 1 34
May 10-30 13055 174 798 502 73 = — —_ — 266 1813
30-50 300 —— 5 4 1 e — — — 2 12
50-70 1975 6 66 44 12 5] 1 i — 16 151
70-100 530 4 14 9 5 5 1 1 — 7 46
June 10-30 310 — — — — — — — — 3 3
30-50 1505 6 5 5 1 — — — — 5 22
50-70 14615 35 114 74 51 6 — — — 124 404
70-100 135 — — — — — — e — — =
July 10-30 13250 23 26 97 497 1150 1163 840 655 147 4598
30-50 740 1 2 — — 1 1 1 4 2 12
Aug. 10-30 51895 6 199 1024 3465 6548 4352 1996 1280 827 19697
30-50 2465 — i 22 79 86 39 26 30 34 327
Sept. 10-30 15820 7 238 397 779 1342 965 321 154 232 4435
30-50 1990 1 75 97 138 155 47 21 19 26 579
Oct. 10-30 5790 9 26 16 49 379 344 104 7 139 1073
30-50 10335 4 132 202 242 315 168 85 92 226 1466
50-70 1080 - 12 25 40 53 21 16 16 13 196
Nov. 10-30 11215 - 8 45 469 1297 477 111 13 141 2561
30-50 1000 — i 1 4 5 7 6 — 25 49
Dec. 10-30 13715 — 363 986 1473 912 121 28 1 110 3994
1971 Jan. 10-30 22285 135 1493 1342 831 271 BT 20 22 172 4343
30-50 50 — — — — — — — — — —
50-70 2285 — — — — — — — — 4 4
. 70-100 1080 — — 1 — — — — — 2 a8
Feb. 10-30 18055 562 2100 1139 524 174 24 6 15 138 4682
30-50 4785 119 332 238 172 94 22 5 2 47 1031
50-70 2675 32 96 61 44 52 15 6 6 20 332
Mar. 10-30 8705 137 513 393 186 75 23 13 39 77 1456
30-50 3930 103 169 117 52 19 1 1 1 35 498
50-70 10300 314 688 473 257 121 39 13 11 108 2024
70-100 510 30 59 26 12 6 3 1 — 9 146
Anr.  10-30 90 | 65 48 19 & 3 1 — — 13 157
30-50 4215 368 221 97 46 25 3 — 44 804
57-70 1580 42 63 48 22 4 1 — — 18 198
May 10-30 1085 6 il 7 12 28 51 78 79 5 20T
June 10-30 15265 120 133 58 267 1279 2030 2124 1113 212 7336
July 10-30 60330 145 706 2675 6949 8480 4394 2647 1588 666 28250
30-50 170 e 3 6 14 9 2 — — — 34
Aug. 10-30 82760 95 1576 5478 10463 8270 2633 1249 831 912 31507
30-50 27440 471 1568 1472 1550 1386 983 991 657 616 9694
Sept. 10-30 15610 10 490 1145 1372 645 201 253 551 138 4805
30-50 55680 822 4408 3414 3899 2376 683 510 572 1172 17861
Oct. 10-30 17820 3 122 121 127 306 740 1559 1826 75 4879
30-50 360 — — — 2 1 2 3 4 4 16
Nov. 10-30 19025 ‘ 8 131 110 238 1341 2375 2538 1320 241 8302
30-50 4830 — 34 183 278 131 115 204 182 13 1138
50-70 2770 | — 12 46 45 33 76 147 93 6 458
Jan. 10-30 ‘ 3460 } 9 264 322 127 24 13 — 1083

1972

238

36
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Table 13. Catch per unit of effort in number/hour of each age-group by
month and by depth zone in the Cap Blanc Region. Broken
line indicates the turning point of the age.

‘ §bring Spawner Autumn Spawner
Year Month Dé?r)]t)h ~ (Age in Years) (Age in Years) ' Ages combined
‘ | 0+ 1+ 24+ 3+ 0+ 1+ 2+
1968 Dec. | 10-30 = = e — = e | -
5070 4 65— — 21 — 344
1969 Jan. 10-30 5 8 36 S VA — 142
Feb. ~10-30 — 71 67 10 — = — 152
| 30-50 — 30 39 4 — = = 75
l 50-70 31 63 29 — — Bl — 209
Mar. | 10-30 — 31 39 8 S 79
| 30-50 — 41 3 3 = = = 79
50-70 8 77T 41 3 — 35 — 165
70-100 7 97 61 5 — 3T — 206
Apr. 70-100 — 32 14 2 — 3 — 52
May 30-50 — 16 4 2| - = = 29
‘ 50-70 0 14 7 = — 15 — 48
70-100 26 10 6 1 — 16  — 58
June 50-70 - 5 8 — — — — 13
July 30-50 - — — 0 = = e 4
Aug. 10-30 = 422 == — 106 162  — 703
‘ 30-50 ‘ — 359 — — | 28 149 — 553
Sept. . 10-30 — 408 - — 30 133 — 591
30-50 — 31 - - 70 103 — 540
Nov. 50-70 3 - = = 8l = 35
Dec. | 50-70 17 18 — = — 58  — 93
70-100 5 14 09— — 39 60
1970 Feb. 10-30 — 212 38 — — 5 — 262
30-50 — 69 39 = M — 116
50-70 25 20 9 = 93 = 81
70100 — 28 = — S 2= 44
Mar. \ 10-30 — 126 42 — — — — 170
| 30-50 4 49 30 — % — 110
50-70 11 47 32 — — 22 - 120
70-100 24 26 12 — | = 37 — 100
Apr. ‘ 10-30 — 14 14 4 — 3 — 36
30-50 — 17 12 3 — — — 33
‘ 50-70 14 45 34 7 4 8 — 112
‘ 70-100 14 38 30 6 Sl (— 109
May 10-30 — 27 15 2 — = 44
30-50 — 10 T = 14
| 50-70 2 16 8 — | — 3 — 28

! 70-100 6 12 8 1| — 13 — 39
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Table 13. Continued.

Year

1970

1971

1972

Month

June

July
Aug.
Sept.

Oct.

Nov.

Dec.
Jan.

Feb.

Mar.

Apr.

May
June

July
Aug.
Sept.

Oct.

Nov.

Jan.

Depth
(m)

30-50
50-70
70-100

10-30
30-50
10-30
30-50
10-30
30-50
10-30
30-50
50-70

10-30
30-50
10-30
10-30
30-50
70-100
10-30
30-50
50-70
10-30
30-50
50-70
70-100
10-30
30-50
50-70
10-30
10-30

10-30
30-50
10-30
30-50
10-30
30-50
10-30
30-50
10-30
30-50
50-70

10-30

|
[
|
|
|

e

Nl
ey

Sﬁﬁng Spawner
(Age in Years)

Autumn Spawner

(Age in Years) | Ages combined

0+

163

169
7
58
46

1
45
41
18
33
22
34
39
13
15
23

1+

11

Unidentified
Unidentified

116

146
23

82

30

| o+ 1+ 2+
\
|

| o 3 -

179 40 —

20 3 —

97 70 —

53 27 e

35 49 =

38 63 17

40 24 —

64 28 —

s 16 —

— 42 —

— — 96

= 9 =

- 23 -

. 28 .

s 5 e

- 17 _

- 4 —

— 6 —_

e 3 —_—
i Unidentified
‘ Unidentified

130 87 —

— 101 —

44 103 —

121 59 —

‘ 126 85 .

43 69 31

445 — —

58 4 ==

— 425 —

— 161 47

— 177 19

10

447

25
387
133
250
210
181
124
170

195
49
166
84

93
¢l
66
78
44
78
100
46
53
42
414
678

433
120
217
296
267
191
506

75

634
274
240

152
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Fig. 21. Monthly changes in catch (number) per unit of effort for spring spawner

by year class and by depth zone in the Cap Blanc Region.
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Fig. 22. Monthly changes in catch (number) per unit of effort for autumn spawner
by year class and by depth zone in the Cap Blanc Region.
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Fig. 23.

Outline of topography and breakdown of blocks in
the Cap Blanc Region.

Catch per unit of effort in kg/hour of common octopus in three
blocks of the Cap Blanc Region.
symbols are shown in Fig. 23.

Breakdown of the blocks and its
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Year

1967

1968

1969

1970

1971

1972

1973

1974

1975

Block [ Jan. Feb.

‘ A
w

oW OWr OWE oW OwWP QW OWE OE» OW

722
463
390

‘ 239

380
277

554
439

‘ 187
113
| 304

258
151

384
343
277
292
241
281

‘ 312
231
178

425
| a17
198

734
617
543
218
307
234

566
502

456
341
417
259
241

297
298
296
379
266
224

269
241
166

531
197
156

Mar. Apr. May

535
411
371

208
184
461

373
426

386
224
238

271
208
216

265
267
294

365
273
194

238
195
182

406
214
191

316
336

224
204
148
303
334

77
159
141

174
170
168

213
232

278
237
284

176
177
221

262
183
171

684
287
301

416
128

174
122
134

147
134

520
306
150

151
196

101
137
168

213
114
246

192
117
156

June  July

285 46
225 31
233 48
82 —
222 52
68 152
- 0
84 45
69 91
- 39
2% 202
25 106
451 327
420 368
169 279
155 269
205 233
86 120
61 157
66 153
63 128
75 160
72 204
79 78
141 119
113 232
78 303

242

379
251
290

238
209
244

Oct.

15
39
10

637
334

118
146

94
267
216

180
210
137

82
69
53

158

128

159
111
160

87
54
56

Nov.

23
32

555
499

129
112
162
224
152

501
300
163
173
139
140

177
138
106

246
181
179

136
109
30

Dec.

263
99

449
490

35
144
149

352
306
158

405
337
172

220
206
96

268
215
172
343
210
196

177
139
107



64 Mo W
800 -
1967 - 1970
=~ 600+ ;
3 4 p
-g Block A ,' N
~ 0O——>8 : 3
o - N o ,
< 4009 x7 N Block B 1) \
* = 1 C v
: ,\ X . _x
g Y P ——X s g
Block € X L X
200 4 g v g0 D
o
=
T Ll T T T T T T
400 4
=2 Block A
o \/— oc
w! (]
= h Block B \
o
© K Sl X o
x Sew O / \ ; -
200 [ \X\\‘\--. S //x
Block C N o el ¥, e /O
N % . y 7
\X\ // Yl //X et 2
o8 O—XT.?__/..--"
) .\,'l ‘x/
1972 - 1975
L] T L] T T T L] T T T T T
Jan. Mar. May July Sept. Nov.

Fig. 24. Monthly changes of mean standardized CPUE’s in three blocks
in the Cap Blanc Region. Breakdown of blocks and its symbol
are shown in Fig. 23.

50m DLEIC BT 28 RIIE SN 57208, BEEo LT EENOEERBRE L 725 2 5V FRPEINREIE 2
BALBEFTZ X D S ohiT 22250 TED (K 22), Bz Td ZofadifHid sL:Exb6h
%o

%48 BELBFRELORE

41 EFRBOYE

A o dEEEEE % Avtain (1976a, 1976b), Feposeev (1970), Huver 1977), Inemam (1970), JonEs et
al. (1970), MascareRo (1970), 7k@EFRF (1972), Szexierpa (1976). SzekieLpa et al. (1977), TixERANT
(1968), WoosTER (1976) 35 X8 Wozniak (1970) 7t K& H ST 2 L LLFD X 51078 %,

A7 7 U #IRRFILRE SN H > TH T T 55+ V) —@IRORRTICA D, ik X ORREFTT
Ma2E U CFERTr2O2®ZE LTV 5,

B+ =, EELCIERESROMEZ XY, AMcREL, BEWMcHE 5, EICEE o ARERR
MEELTN— AIfETIRRVIIEEL, ZOBHROBEITAF v v itEThHbNS, REMNCSS
L, 500m HT{EE CIRILRFEERIKAEHDTED, ZOKESEN F U —HIROEERZR LTV %,

KRV, 737V ~"(%i7ﬁ@%}’.;"0’ S THEIK <, 1R FED [T A A0l 2 R < & RE7KIRIZ IR 3 X £17~26C
OFITH B, iz, F I U AL TIRIBRPSEE T » TS 0o, KEOREBFEFHIVRL, T5 v
= IfliaEk o> 100 m u(i BV S EBAKEIZARERZE LT 15~19CoOfMPHIZH 5,

HES 1A 36%0 L d 0, BOIKDIRA DI\ Fo D4R %8 U C @ Wl E & 5, R OEEILT S
6 Fiti<, &M A > CTEE 505, FOLELIEII/NE <, 35.8~36.4%0 OFIHIZH 5o F 72, 7Kl & [FERIZ



7 7 U h LB ~ & = oA 65

F 3 ) AL RS BRI ZE CTH LNV,

H U =R E RO EERT, 77V AAEFERICEWV L O DBRFEIET S, hTdh, F—F o b
WERT, 735 v 2T, 3 X0-=— LWt OBRSHE T, 77 v 2oL o3 EEITb > THD
N,

F 72, Wi & LR S RO NN X » ClRF RS EET 5o ZOAKBTIE, ZFEFIC b7 > T 2~7
(11 4) o dbx W AR &, 2 o i 7 11EANB R O ST sE T % 0 20°~25°N O Cl3JH iz
STHEFBRD, 77 v aiififilcixe HizikbidFElL, J\(.m E”u\ KFEE5, £othofEHicky,
KR DRRIE AN I S VTR

oKX, BRICX > TRBEHREDOMDTHE VKR E LD, A ENDL 7 v e ¢ LRE T 10.0mg/!
DEzdET 5208355, ZOMEIFRML EDRIRIIREZ IR &, RIEGRELDIDOTH 5%,

42 BBLEREE(EOME

<~ X 2OBBRZEIELENE LT, Kiik XOESTOZ(L (Rees and Lumsy, 1954; [Hr. 1958; 2,
1959; (*FF, 1975; Mancorp-Wirz, 1963; J[E. 1969), #j/koiii% (Cousteau and DroLg, 1972) 35 X OFHE(T
OIFBEAFINNC 35 2/k0iH) (Rees and Lumsy, 1954) 75 S 23 S C0 %, 22 CWE, 75 v = il
CETBKIRE RS O BRIZ (LR, B~ & =il T d 50 N, Wb IL (Banyuls-Sur-Mer) 3 X OF
71V 7 (Caiman Sea) (Z351) 52 b 0 BEIZ(LEAIL LooB% & ma 7z (4 25),

Zhiz ks s, Whifds XOCWEANTIZ BT 5 RMKREIEThL 11°~21"CH XU 8°~26Coii[HIz &
O, {Od (1967) 0 (1975) 12 X 2 KIROEIFAZ S 1330 3 Tl d L. £72, 7 ) 7l TEAIR R
LIET 3 2 Biiiic o 2ol KiE o PN A 5725, Voss (1973) 12 XAuE 7 =0 ) 2o < £ 2 fimillidkis

DITFT 2108753 ICBATVWS, LarL, 75 v a2 i cla REL (b2 b <, FM%28 U ClEkiR
OFFHDIFT N REBIIZH %

F7z, W oOEHL(LL 77 v 2 B ClEth kX b H L <X <, 4EMER U Tibrhii X b K<, 72
SHIANEX DL E. ks, 77 v a2l Yoo EiE, () (1963) o\ ikt &
PR L72fiH X D SR SV KRB b,

it »>T, 75 v alififlhic s\ Tk RSy O FEIZLAMKBUC L N T/hE <, DE L BREREEZE
WLTWB25h, ZhboZbiciRT 5~ % 2 oBEo Retkifhkic b N TRV L fiEE S h 5, s,
AIIKD = & 2 OFERKIIERE MO FE i PANIC & 505, HET i oWnWCiE—#E9, EE LTolEyERME
PIEDBAVEDEEZ BN S,

FEHH RELEDR

75 valfifgic ki) 2RE ] CPUE OfgTs:5, &1L D/NUEEOIMAN S b, IRENIC &G il
BL72BITFE AL L v $REMRINL TIELET 5 & e S v,

ZD5 b, MAMHLE O Z Mz 2V CiE, AR KECHES P EMZB U TLRELTE D, Bzt
X B ERDMUAIRIT IR T TH S 2 LSSk 5, Lo L, FHEOE» 5 oAk, HFmic

B 5HEPSENINOBIZIERT 5 X0 THLEXENIC OV TIESHOMBE LTiEsng, 7277, B
BRI X530 TIEH 55, LTFOERBPRIEINS,

77 v AR, INRIOIERETAF v S v s BXB VT Y =—AEE, FOMID~ & 27 -
TV 5K 15~100m DOKEA B > T3 ([¥23), 74 ¥ v v 7 OEEIZBED SISO 2 f5ic b %
T 55, TONFITIT 10m LUROEHECH N2 #L > T b, TD72®, H¥ERRECcHD, Svs bicks
F 5= X205 mIkEET 28BSO, Lasl, 75 v alifikk— 8BS b o KEEEHE b
D Eift (Feposeev, 1970) 234540, F72, L7V = — LiSCI3E0E K% It E3 2kt (Tixerant, 1968) 4, &
D, INHEREEOREEHIE~ X 20l FS L Lfﬁﬁmb 5 EEHEZ LI,

It > T, Moy "ET“H]‘YHELtvﬁ“:'I FFORP R IE, 40 HITd X SR E W (U, 1963) (2 B <
Wi E - CT7 A ¥ SvsRLrry=—n z:"S‘cth.:&éh, IS iR IR A T T T B W REME YR



66 i g

Emilsson et a
an Sed ( s 7977)
-
o | oo
~ g Irregular feeding / N
(Tanaka, 1967) 7 NI
/ O
\ 0o
# N %
Q—*~x S5N%,
o x7 Tx—x )@ N
5 204 P R, %0 %,
= Xy o/ \ ){06\
5]
= Cap Blanc /0 AN
@ @ — e /x “ /’/@\ .\\©
a -_— —— ’ @ -
£ (Tixerant, 1968)\- i ] //3/)‘@: Y
() 4 N \
2 4 x O 1%, S
x/ Vi ’/9(%‘?0 Sea\x
x=" 4 2/
x - T /
e X — Xy~ O/ Irregular feeding (Itami, 1975)
- 10 o_ e
~ -
o-
==t T T T T T 8 T ; § L] T
Jan. Mar. May July Sept. Nov.
Mediterra;\ffl)‘(f_ef
X x—X—x X— x— X—x—%" N
e TR /X‘X/ *~x” (panous et a1 1975)
X
~ Cap Blanc X
o - ® —
X (Tixerant, 1968.) ° g — Ot — g — o ——
-
354
= Seto Inland Sea Optimum range
= 6 .
c = - S P o T (Itami, 1963) _
S (<)N‘ hik 1\981)’ oA d — O/’/O
< ishikawa, - Rom o s
» N o o
N
LS
30+ o]
T T T T ] T T T T T T T
Jan. Mar. May July Sept. Nov .

Fig. 25. Seasonal changes of surface water temperature (upper) and salinity (lower) in
well-known fishing areas of octopus.
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Table 15. Sex ratio (percentage of female) by month and by total-length class in the
Cap Blanc Region.

‘ Jan. Feb. Mar.

Length == ) - o i i .
%Eﬁﬁ ‘ Frequency Sex Frequency  sex  Frequency | sex
| Male Fem. Ratio Male Fem. | Ratio ‘ Male Fem. Ratio
<30 8 o | 853 | 2 23 | 4 | — = —
30- 11 11 50 31 24 | M 1 = 0
35- 2 2% 49 75 71 | 49 — . —
40~ 55 45 | 45 | 156 96 38 = 1 100
45— 85 78 | 48 145 142 49 2 5 71
50~ 83 96 54 169 162 49 5 5 50
55— 59 71 55 | 195 140 | 42 1 13 54
60— 62 42 10 162 147 48 14 15 52
65— 75 41 3% 149 112 43 22 38 63
70- 70 29 29 128 129 50 35 33 49
75~ 59 20 2 144 93 39 30 44 59
80- | 43 20 32 114 86 \ 43 36 41 53
8- | 30 13 30 91 45 | 33 34 a7 | 58
90- | 27 7 21 86 2% | 23 44 13 | 23
95— 16 5 24 58 0 15 o2 7 | 23
100- |13 4 24 49 3 | 6 24 3 | 11
105- 10 1 9 32 i 3 33 . 0
110- 8 = 0 17 1 6 29 = 0
115- 5 : 0o 16 e 0 15 = 0
=120 1 - 0 \ 8 o= 0 ‘ - = \ e
Total | 746 517 il 1849 1311 | 41 ‘ 359 265 42
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Table 15. Continued.

Length Apr.-June } July Aug. - . Sept -
%i?i? Frequency Sex Frequency ‘ Sex Frequency Sex Frequency | Sex
Male Fem. | Ratio Male Fem. | Ratio | Male Fem. Ratio | Male Fem. Ratio
<30 — 1 ‘ 00 | 2 3 60 | — 1] 100 ] 7 88
30~ — 1 100 2 3 60 2 — 0 4 2 33
35— 1 3| 75 5 — 0 1 3 89 3 11 79
40~ 1 22 | 67 4 9 69 9 5 36 16 15 48
45— 2 1 | 33 11 19 63 7 8 53 16 14 47
50— 3 4 57 24 16 40 14 21 60 19 25 57
55— 3 3 50 52 34 40 19 32 63 28 17 38
60~ 3 3 50 64 57 47 33 39 54 16 36 69
65— 4 — 0 76 58 43 | 58 44 43 25 31 55
70- 1 i 50 66 49 43 | 47 60 56 30 62 67
75— b 1 17 38 28 42 43 43 50 26 40 61
80— 3 4 57 22 24 52 26 19 42 36 31 46
85— 12 5 29 19 8 30 | 15 4 21 26 8 24
90- 14 3 18 14 1 7 | 14 — 0 27 2 7
95— 13 14 52 6 — 0 — 1 100 8 1 1
100- 15 — 0 5 — 0 | — e — 6 — 0
105- 13 — | 0 3 — g L = 0 2 1 33
110- 13 — | 0 1 — 0 | — — — 2 — 0
115- 7 — 0 - — = — 0 — — —
=120 17— 0| = = = e =5 L = 0
Total |130 46 26 | 414 309 { 43 | 200 285 \ 50 ‘ 202 303 ‘ 51
Length - B Oct. B 7 Nov., De,c,f i - Total o
(21355) Frequency Sex Frequency Sex Frequency Sex
1) . . a;
. | Male Fem. | Ratio \ Male Fem. | Ratio | Male Fem. ‘ Ratio
<30 | 1 1 50 = - = 36 45 56
30~ 3 4 57 1 4 80 55 49 47
35— 7 11 61 — 2 100 118 131 53
40- 14 17 55 11 7 39 266 197 | 43
45~ 23 14 38 11 16 59 302 297 50
50— 25 23 48 13 10 43 355 362 50
55—~ 29 15 34 9 11 55 405 336 45
60— 25 22 47 15 16 52 394 377 49
65— 30 20 40 16 14 47 455 358 44
70~ 33 22 40 15 15 50 425 400 48
75— 25 18 42 14 6 30 384 293 J 43
80— 27 8 23 12 6 33 319 239 43
85— 22 2 8 18 3 14 267 135 34
90- 14 1 7 6 — 0 246 53 18
95— 3 2 40 3 — 0 131 40 23
100~ 5 — 0 6 — 0 123 10 8
105- 1 — | 0 1 — 0 96 3 3
110~ = — | — — — - 70 1 1
115- = - | — — - — 44 — 0
S | — - — — — - 27 | 0
Total 287 180 39 151 110 42 4518 3326 ‘ 42
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Fig. 26. Monthly changes in sex ratio in the Cap Blanc Region. Curves are fitted by eyes.
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Cap Blanc 20°13' - 20°28' N Depth 18 - 23 m

19-21, Juiy 31, July-2, Aug. Total (880 specimens)

Nouakchott 18713' - 18°46' N Depth 16 - 26 m

8-16, June 4-30, July Total (1343 specimens)

F:Fishes Cr:Crustaceans Ce:Cephalopods S:Shellfishes Uk :Unknown

Fig. 27. Food items in percent of stomach contents. The data were obtained in 1975.

Table 16. Stomach contents weight per individual and per unit of body weight by
size class in two samples obtained from the Cap Blanc Region in 1975.

‘ 19, July - 21, July 31, July -2, Aug. Total

Size | A S S SRS U S ———— —

Class | Number | Contents Weight ‘ Niinbes Contents Weight | Number ‘ Contents Weight
f | i of @ i of | S T | s
(g) | o per Indi | per BW . per Indi | per BW ; per Indi | per BW
Specimens Tig) | g/ke) ’Spemme“s (2) | (/ke) PP i) | (eg/ke)
0- 2 0.10 1.00 = — — | 2 ‘ 0.10 1. 00
200—‘ 9 0.51 ‘ 1.70 1 0.00 0.00 10 0.46 1.53
400—‘ 21 2.84 | 5.68 17 0.76 1.52 38 1.91 | 3.82
600- 39 1.91 213 28 2.18 3.11 67 2.02 2.89
800- 56 3.70 4.11 53 4.31 4.79 109 \ 4.00 | 4 44
1000— 52 3.26 2.96 70 3.78 3.44 122 | 3.56 | 3.24
1200- 65 2.44 1.88 77 4.03 3.10 142 3.30 2.54
1400~ 35 6. 07 4.05 67 5.:19 3.46 102 ‘ 5.49 3. 66
1600~ 31 3.96 2.33 57 6.17 3.63 88 5.39 ‘ 3..17
1800—; 16 4.56 2.40 41 9.26 4.87 57 ‘ 7.9%4 4.18
2000- 12 7.34 | 350 27 8.20 3.90 39 | 7.93 | 378
2200 13 6.88 | 299 22 6.43 2.80 35 | 6.60 2.87
2400~ 8 11.81 | 4.72 14 4.45 1.78 22 7.13 2.85
2600~ 6 10.75 3.98 9 2.37 0. 88 15 ‘ 5.72 2.12
2800- 2 0. 00 0. 00 7 5.11 1.76 9 3.98 1.37
3000- 5 6.72 2.17 8 9.35 3. 02 13 8. 34 2.69
3200~ 3 6.50 197 1 27.50 8.33 4 11.75 | 3.56
3400~ 2 3.55 101 1 0. 00 0. 00 3 \ 2.23 | 0.64
3600- — — . - — = — | —
3800- 1 0.00 0. 00 — - - 1 0.00 | 0.00
4000- 1 0.00 g0 — = = | 1 0.00  0.00
| | ( | i

Total ‘ 379 ‘ 3.90 ‘ 2.92 | 500 5.08 ‘ 3.40 ‘ 879 ‘ 4.57 \ a2l

Indi, Individual; BW, Body Weight.
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Fig. 28. Monthly changes in degree of fullness for stomach (upper) and weight
of stomach contents per body weight (lower) in the Cap Blanc Region.
The “full’” is judged by the state of stomach having the contents more
than 5% of its body weight.
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Table 17. Stock size in number (x103) by year class in the Cap Blanc Region (20°00'-
21°00'N). Figures of CPUE with parentheses are extrapolated from those in
the nearest depth-zone.

Spring Spawner

Depth Zone (m)
Year . . : S =
Year Month | Age 10-30 30-50 50-70 70-100 Total
Class (576 mile?) (649 mile?) (468 mile?) (214 mile?) Stock
| | CPUE N CPUE N CPUE N CPUE N | Size
1966 | 1969 Feb. | 2.6 67 941 39 617 29 331 (29) 151 2041
Mar. | 2.7 39 548 35 554 41 468 61 318 1888
May | 2.8 (4) 56 4 63 780 6 31 231
1970 Apr. | 3.8 i 4 56 3 47 7 80 6 31 | 215
1967 | 1969 Feb. 1.6 71 997 30 475 63 719 63) 329 | 2520
Mar 1187 31 436 41 649 77 879 97 506 2470
May 1.8 (16) 225 16 253 14 160 10 52 690
1970 Feb. | 2.6 38 534 39 617 9 103 = = 1254
\ Mar. | 2.7 42 590 30 475 32 365 12 63 1493
\ Apr 2.8 14 197 12190 34 388 30 157 | 931
May 2.8 15 211 4 63 g8 9 8 42 407
1971 Mar 3.7 — = 3 47 4 46 8 42 135
Apr 3.8 12 169 13 206 4 46 @ 21 |
1968 | 1969 Aug. 1.1 422 5929 359 5683 (—) — (— — 11611
Sept 1.2 408 5732 351 5556 (—) — (— — 11288
1970 Feb. 1.6 212 2978 69 1092 20 228 28 146 4445
Mar 1.7‘{ 126 1770 49 776 47 536 26 136 | 3218
Apr 1.8 | 14 197 17 269 45 514 38 198 \ 1178
May 1.8 | 27 379 10 158 16 183 12 63 783
1971 Feb. 2.6 33 464 22 348 10 114 (10) 52 978
Mar 2.7 16 225 12190 20 228 33 172 815
Apr 2.8 16 225 17 269 1 126 (11) 57 \ 677
1969 | 1970 Aug. 1.1 213 2992 51 807 (T (—)  — 3800
Sept 1.2 155 2178 8 1361 (—) — (—)  — 3539
Oct 1.3 163 2290 51 807 72 822 (—) — 3919
1971 Feb. 1.6 45 632 41 649 18 205 (18) 94 1581
Mar 1.7 33 464 22 348 34 388 39 204 | 1404
Apr. ‘ 1.8 i 13 183 15 237 23 263 (23) 120 803
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Table 17. Continued.

! Depth Zone (m)

Year — = = —
Year Month | Age 10-30 30-50 50-70 70-100 | Total

Class (576 mile?) (649 mile?) (468 mile?) (214 mile?) | Stock
| CPUE N CPUE N CPUE N CPUE N | Size

1967 | 1969 Feb. 1.3 = = - = 81 925 (81) 423 | 1347
1969 Mar. 1.3 = — = 35 400 37 193 | 593

May 1.5 (—y — — = 15 171 16 84 255

Aug. 1.8 162 2276 149 2359  (149) 1701  (149) 778 7113

Sept. L8 133 1868 103 1630  (103) 1176  (103) 538 5212

1970 Sept. 2.8 - = 17 269 a7 194 (17 89 552

1968 | 1969 Aug.! | 0.8 106 1489 28 443 (=) = (=) — | 1932
Sept. 0.8 30 421 70 1108 (= — (— — | 1530

1970 Feb. 1.3 5 70 4 222 23 263 12 63 | 617

Mar. 1.3 — 21 332 22 251 37 193 777

Apr. 1.4 3 42 SR 8 9l 21 110 243

July 1.7 40 562 3 47 (3) 3 (3) 16 659

Aug. 1.8 70 983 27 427 (27) 308 27) 141 1860

Sept. 1.8 49 688 63 997 (63) 719 (63) 329 2734

Oct. 1.9 = = 24 380 28 320 (28) 146 846

1971 Sept. 2.8 — 31 491 (31) 353 (81) 162 1006

1969 | 1970 July 0.7 179 2515 20 317 (- — (—) — | 2831
| Aug. 0.8 97 1363 53 839 (=) — (=) — | 2202
Sept. 0.8 35 492 38 602 (=) == (=9 = 1003

1971 Feb. L3 10 140 23 364 28 320 (28) 146 970

| Mar. .3 11 15 5 79 15 171 17 89 494

‘ July 1.7 87 1222 101 1599 (101) 1153  (101) 527 4501
Aug. 1.8 103 1447 59 934 (59) 673 (59) 308 3362

Sept. 1.8 85 1194 69 1092 (69) 788 (69) 360 3434

N, Stock size in each depth zone.
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Table 18. Monthly catch in number by year class in the Cap Blanc Region (20°00'-21°00'N). Figures for n/t in
parentheses are assumed values.
Spring Spawner Autumn Spawner
Veur Mot | Canch Year Class Year Class
| % . =S — - o
e 1966 1967 1968 1969 ‘ 1967 1967 1969

n/t N n/t n/t N n/t N n/t N n/t N n/t N

1969 Feb. 3699 154 570 180 666 — — — — 45 166 — o — =

Mar. 4229 140 592 219 926 — - = — 79 334 — == — —

Apr. 1910 114 218 260 497 - = =2 = 24 46 - — — —
May 498 | 79 39 163 81 — — — — i 166 83 . . - - <
June 322 | 235 76 147 47 N N - - - . = = e by
July 606 ‘ — = — — (682) 413 s - (150) 91 (163) 99 — — .
Aug. 4722 — — — — 682 1863 — — 262 1237 163 462 — — &
Sept. 5758 | — — — — 627 2290 — =5 | 203 1169 53 194 — — o
Oct. 781 (—) - (—) — (700) 547 — — (100) 78 (1200) 937 — — :F*
Nov. 664 — S — — (800) 531 — —_ — — 2325 1544 = — i
Dec. 1130 - — — — 345 390 — — — — 1107 1251 — — T
1970 Jan. 674 =% = 4—) —  (350) 236 — — t—) - (25) 17 = = s
Feb. 4256 = 89 379 370 1575 . - — 25 106 a
Mar. 2545 ~ 116 295 298 758 — = = = 29 - — S
Apr. 1032 28 29 133 137 173 179 — — — — 32 33 - — E;
May 1143 15 17 126 144 228 261 — — — — 7 8 — — %‘-Q‘
June 218 — — 125 27 174 38 — — { —— — 121 26 — —~ :;
July | 1612 — = = — - — 753 705 ‘ — — 136 219 608 569 :—\
Aug. | 7018 - = — — — — 656 3405 — - 217 1523 303 1573 =
Sept. | 7830 — — — — — — 614 3768 8 63 211 1652 147 902 =
Oct. 2035 | — — — — - — 665 1353 — — 119 242 207 421 =

Nov. ‘ 1810 | - = — — = = 856 1549 — - -t — 100 181

Dec. | 2295 — — = — — = 234 537 - — 387 388 — —

1971 Jan. | 2272 | = e - = 138 314 277 629 = — = = 54 123

Feb. 3469 - = — — 141 489 205 711 1 — — — = 71 246

Mar. 2330 | B — 16 37 117 273 212 494 - - - — 79 184

Apr. | 820 N 73 60 106 87 113 93 — e = — 3¢ 28

May | 1043 N — . (106) 111 (113) 118 - . =) — (34) 35

June 2896 — — — — (106) 307 (113) 327 — — (—) - (34) 98

July 4890 — — — = — — — — — — — = 219 1071

Aug. 5102 S — — — = - . 1 . = = — 289 1474

Sept. 1837 — — — — — — 9 17 — — 89 163 268 492
=1
(921

n/t. Number of individuals per ton; N, Catch in number.
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Fig. 29. Changes of stock size in number of spring spawners in the Cap Blanc Region.
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Fig. 30.

Monthly decrement of stock size in number (open column) and catch

in number (black column) for spring spawner in the Cap Blanc

Region.

Table 19.

in the Cap Blanc Region.

Spawner Year Class
Spring 1967
%
1968
|
Autumn 1967
1968

Period in Age
1.6-2.6
1.7-2.7
1.8-2.8
Mean
2.7-3.7
2.8-3.8 |

1.8-2.8

* Value for the period of 1.8-2.8 in age is excluded.

Survival Rate

00
21
70
64

[

Some decrements and catches are shown bimonthly.

Estimated total mortaltiy coefficient by spawning stock and by year class
The mortality caused by incubation is not included.

Total Mortality

0. 00
=0.19
-0.99
-0. 39

2.40

0.75
.56

—
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Fig. 31. Frequency distributions of CPUE index for three vessel types against the standard
trawler, 1000-1500 GRT type, in the Cap Blanck Region. Black columns indicate the
number of blocks where the fishing efforts more than 100 hours were expended per month.
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Fig. 32. Annual changes in octopus share of the total catch (upper) and catch
per unit of effort (lower) by vessel type in the Cap Blanc Region.
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Table 20. Octopus share of the total catch, CPUE and CPUE index for each vessel type by block and by selected
month in Cap Blanc Region. The values less than 100 hours hauled, less than 60% of octopus share
and more than 20% of difference in octopus share against that of standard type were excluded from
the calculation of mean CPUE index, and these values are shown in parentheses.
- | — Month ————— 5 ————= =——— B ——— = —— e -
0y Vessel\‘ February ‘ March 1 August
Year Block ‘\ Type 300- 550- 300- 550~ 300- 550—
dard
7 . Ttein \\,T\\\\\‘ 75594” 1000 Standar \ 550 1000 Standard 550 1000 Standarég
1967 B Share (%) 83 38 89 76 73 83 96 92 95
CPUE (kg/hour) 362 830 585 201 497 429 726 1227 1265
CPUE Index 0.62 1.42 4! 0.47 1.16 1 0.:57 0.97 1
C ‘ Share (%) (100) — 88 84 (47) 81 90 (60) 92
CPUE (kg/hour) (383) — 542 199 (340) 384 619 (300) 1083
CPUE Index (0.71) — 1 0.52 (0. 89) 1 | 0.57 (0.28) 1
hdean CPWJE Index ‘ 300-550: 0.55 550 1000: 1 18
1968 Share (%) | (58) 73 70 (38) 49) (57) 93 95 93
CPUE (kg/hour) (138) 415 302 (81) (228) (234) 463 930 795
CPUE Index ‘ (0.46) L.37 1 (0. 35) (0.97) (1) ‘ 0.58 1. 17 1
C | Share (%) (40) (22) 69 (33) (20) (51) (12) (100) 98
| CPUE ( (kg/hour) = (118) (100) 247 ‘ (74) (100) (191) ‘ (57) (1804) 998
CPUE Index (0.48) (0.40) 1 (0.39) (0.52) (1 (0.06) (1.81) 1
Mean CPUE Index K 300-550: 0.58 550-1000: 1.27
1969 B Share (%> 75 78 87 \ 68 71 62 76 9 86
CPUE (kg/hour) 343 640 588 308 455 320 313 634 742
CPUE Index 0.58 1.09 1 ‘ 0.96 1.42 1 0.42 0.85 1
C | Share (%) ‘ (72) 88 80 80 83 73 (7 (33) 77
CPUE (kg/hour) = (274) 667 497 389 522 394 (15) (78) 549
CPUE Index (0.55) 1.34 1 ‘ 0.99 1.:32 1 ‘ (0. 03) (0.14) 1
Mean CPUE Index | 300-550: 0.74

550-1000: 1.20

08

i



Table 20. Continued.
- ~——__ Month | . ' N o " o N )
‘—\Vessel ——— February March August -
Year Block h Type Ice- 300- 550- Ice- 300- 550~ Ice- 300- 550-
I;;;\\\\\\\\\V hold 550 1000 Standard| Tyoyq M5 g Standard| Tyoiq Tssp 1900 Standard
1970 B Share (%) ! = 84 89 83 — 71 71 68 = 95 96 91
CPUE (kg/hour) = 347 547 455 — 152 268 232 ~— 306 443 333
CPUE Index | — 0.76 1. 31 1 - 0.66 1.16 1 — 0.92 1.33 1
c Share (%) - 82 (26) 78 - 78 (51) 72 e 88 (94) 89
CPUE (kg /hour) — 3% (88) 331 — 194 (198) 239 — 222 (234) 392
CPUE Index | = 0.98 (0.27) 1 = 0.81 (0.83) 1 — 0.69 (0.73) 1
Mean CPUE Index i 300-550: 0.80 550-1000: 1.27
1971 B Share (%) — 83 76 69 — 69 72 61 — 85 79 73
CPUE (kg/hour) — 278 264 241 — 147 276 176 — 229 336 249
| CPUE Index — 1.15 1.10 1 — 0.84 1.57 1 — 0.92 1.35 1
o Share (%) - (83) 63 62 - 71 67 68 — 82 78 77
CPUE (kg/hour) —  (250) 255 243 — 103 244 225 108 241 273
. CPUE Index —  (1.03) 1.05 1 — 0.46 1. 08 1 — 0.40 0.88 1
Mean CPUE Index 300-550: 0.75 550-1000: 1.17
1572 B | Share (%) 94 75 79 80 (94) 78 73 70 97 (9 (85) 62
CPUE (kg/hour) 249 229 343 297 (184) 252 305 257 (211)  (316) (415) 268
CPUE Index 0.84 0.77 1.15 1 (0.72) 0.98 1.19 1 (0.79) (1.18)  (1.55) 1
C Share (%) — (65) (30) 73 — 79 69 74 — 91 87 86
CPUE (kg/hour) — (246) (129) 300 — 270 301 299 = 516 439 460
| CPUE Index —  (0.82) (0.43) 1 — 0.90 1.01 1 — 1.12 0.95 1
Mean CPUE Index 550-1000: 1.08

Ice-hold: 0.84

300-550: 0.94
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~——____ Month

Vessel
. Type

\,\1;

Year Block

i

Item

Share (%)
CPUE (kg/hour)
| CPUE Index

Share (%)
| CPUE (kg/hour)
CPUE Index

Mean CPUE Index
Share (%)
CPUE (kg/hour)
CPUE Index

B |

Share (%)
CPUE (kg/hour)

| CPUE Index

Mean CPUE Index \

B | Share (%) \
CPUE (kg/hour)

CPUE Index
Share (%)
CPUE (kg/hour) |
CPUE Index |

Mean CPUE Index ‘

(0.56)

ngru;f 7
Ice- 300- 550-
hold 550 1000 Sta“dard‘

| s 68 (712 (56)

(185) (229)  (237)  (217)
(0.85) (1.06) (1.55) 1)
— (67) (58) (42)
—(250)  (281) (132
—1.89)  (2.13) 1 |
Icéjhold: —

o 74 76 83
185 223 236 244
0.76  0.91  0.97 1

— (70) (64) (58)

— a70)  (161)  (160)

—  (1.06) (1.01) |
o Ice—;old: 0.74 o
92) 75 70 66
(210) 146 190 156
(1.35)  0.94  1.22 1
(100)  (55)  (57) 70
(333) (106)  (107) 190 |
(1.75) (0.56)

Ice-hold: 1.08

Table 20. Continued.

March August

Ice- 300~  550- Ice-  300-  550-
hold 550 1000 Standard| T4 e 1000
(81) (67) (66) (44) (91) (74) (75)
(198)  (219)  (319)  (141) (130)  (218)  (337)
(1.40) (1.55) (2.26) 1) | (0.60) (1.01) (1.56)
92)  (63)  (56)  (43) (100) 66 72
(212)  (215)  (192)  (97) (208) 193 293
(0.99) (2.22)  (1.98) 1y | .08 078  1.19
300-550: 0.78 550-1000: 1.19

83) 68 71 69 96 91 91
(142) 159 227 187 178 229 283
(0.76)  0.85  1.21 1 0.71  0.91  1.13
— () 71 61 (100) 90 (31)
—(193) 193 177 (176) 307 (136)
—(1.09)  1.09 1 (0.58) 1.00 (0.44
300-550: 0.92 550-1000: 1.10

92 83 90 82 | (99 (91  (84)
195 176 213 181 | (160) (177)  (230)
.08 0.97 118 1| (0.85) (0.94) (1.22)
- 86 78 87 (100)  (96)  (97)
— 158 167 214 (211)  (210)  (340)
—  0.74  0.78 1 = = -
300-550: 0.88 550-1000: 1. 06

¢3

Standard

(55)

(216)

0
67
246
1

i

85
251

th

89
306

64
189
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Fig. 33. CPUE indices and the regressions against year in the Cap Blanc Region.

2-2 CPUE bXUEESNHEDHE

HIIET D & O/ AEHEMNR TR 5 REMREDIE A VT 2,3 HB X8 HoE ks hi- % has
ked, Fhizk-TtzhboRickiys CPUE 28 MH Lz (£ 21),

KT, HIEOHEE, ~ 2 20ifliE 7~10 Ho Bl e 11~6 Ho&mhicXg L, kido 8 Ak
Xor 2, 3 HotEe(l L7z CPUE 2+ Fho@liofEEE L, &kt 3~ & 2@ o et L
7o RRE S D E A R L (R 22),

HIRFHG O 72 0121E, D OEZEIIESNICTET 5 2 &MY E L v 23, £ 0 72 DOREMN R ERNE R
Vo 1968~1970 0> 3 4RI 1 % A IREERI A Bl ERE (X 18) 25 A MM o BTN S & #) 5% oK
D5HE, Hiflic aﬂérkﬁnu)\@'f.‘%ﬁ%@ﬂﬁ (L1 o) 25y 52% % 5o, FREEIREEI I & (1.8 oF) »3fy 409, #r
BUMARE (0.8 2F) 24 8% Tdh »7co —, LiflicI3BFEIMEoMA (1.7 °F) LAWK (2.7 F) ©
80%LL kA& Lo, Mm_fﬂf’t (1.3 2F) 13 20%6 LA Fiz T E/n\ o T D7, Mo ETI Ry & 5 5 HFEIN
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BEERL, CoOEREORGEM D, WEERY L TEOLENE —FEL, 1 SOif3EFEE LTIUERS < &
IZLks

LT, ATEE & A EI o CPUE OffR%E &% &, 1967/68 £ 2R\ Th 7 b @V IEOFHE A 25
(X 34), EFEOKGOENELER Eo b LRBI N/, £ 2T, Bl ofER & g 5 (¥22)
BMEERICFEL, ThiZX > T&Kifi¥EEIck 5 CPUE 2 HHI LA (£ 23),

chicks s, i@y CPUE s hizolt 68/69 (T 1, ZOFITEHIMED 25V 5.5 7 b v
D DOEEND -, BES ) EIT 70/71 BEFZESL L, BETEETRFI®KTH 5, 72, 70/71 FLL
f#ix CPUE 2% 216~293 (kg/hour) o#ifflicd » CEE LTk 0, ITHFICH T 2 HEHKIEZITH E b E{bos
7t.<{, CPUE Z &R0 S&E & & 2 i, BIRUMICIE L CRERsokiEzd 5,

Table 21. Monthly catch, standardized fishing effort and CPUE of octopus in
the Cap Blanc Region.

March 3 August

February

Year ' catch  Effort ~CPUE | Catch  Effort ~CPUE  Catch  Effort CPUE

(tons)  (hours) (kg/h) (tons) (hours) (kg/h) (tons)  (hours) (kg/h)
1966 — — — = — — 16 1084 15
1967 3712 5934 626 2402 5973 402 5908 5334 1108
1968 1815 6610 275 955 4943 193 | 10364 13136 789
1969 2243 4129 543 2986 7680 389 2876 6258 460
1970 3245 7635 425 1083 7684 235 4835 13975 346
1971 3135 12284 255 2259 10683 211 4175 15649 267
1972 2865 10081 284 2518 9409 268 5107 14797 345
1973 2532 9629 263 2258 8538 264 4021 17207 234
1974 2421 11037 219 2569 13370 192 3219 12497 258
1975 2721 12608 216 3034 13694 222 2546 11934 213

Table 22. Catch, standardized CPUE and estimated fishing effort by
fishing season in the Cap Blanc Region.

nggggﬁ Item 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

Catch 22724 12402 24512 12444 17299 18611 13862 13778 18061
2 (tons) o

Winter

(Nov.~June) ((:lfgj/ﬁ) — 514 234 466 330 233 276 264 206 219
ﬁflf)ogs) — 44210 53000 52601 37709 74236 67431 52508 67046 82470
Catch 698 13213 30239 12035 18649 13822 10218 9668 8310 6007
(tons) 4

Summer
CPUE .

July-Oct.) — 1108 789 460 346 267 345 234 258 213
(kg/h)
%ﬁfg’;ﬁs) 630% 11925 38326 26163 53899 51768 29617 41316 32209 28202

* Estimated by CPUE for 1967.
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Fig. 34. Relation between CPUE’s in summer and in the following winter
fishing seasons in the Cap Blanc Region.

Table 23. Catch, fishing effort and estimated CPUE by fishing
year (July-June) in the Cap Blanc Region.

Item \ 66/67 67/68 68/69 69/70 70/71 71/72 72/73 73/74 74/75

Catch (tons) ‘ 23422 25615 54751 24479 35946 32433 24080 23446 26371
Effort (hours) 44840 64925 90927 63872 128135 119199 82125 108362 114679

CPUE (kg/h) 522 395 602 383 281 272 293 216 230

2-3 RAIEEESLIRELESHE

Bl e KT o T AT A Lcb o Th b, e, Az d 2.7 FoRSEI RS
25, CRB BN OMBERICIT 5 EERRENRFTH 5, it > T, General Production Model (GurLanp,
1961) i FHIZY - TIE, M ¥4 L ORI EFROMEEE ) g0 EEZ V52 : & Lz, 72750,
68/69 EIFFTIED X 5 I BRI ICE VIER DR L NZETH D, UTORET Tk ERRRI L,

TS LT g i & CPUE o3 ADHBIMEED 5, & 0T E o RIRRZ FiifhE s
ORBRIC AL, DT XS g K iaEs & thzEB T sRkdEaEshE245872- (K 35),

Y /f=523—0.0024 (r=—0.78)
fo: 108,434  (IH#HD)
Ys: 28,344 (hv)

z ¢, Y/f 12 CPUE (kg/Mf), £ 13- ss i (KD, © I 3AEBIEREL, Ys 1R KB, {13
Tl eSS ) 5,

Thic X 23 &, CPUE »3%¢52{b L7z 70/71 4ELAAD 55 ) 3Bl K ME DT B2 & 5,

F7z, EHN7 MSY CEEoffEmZticd 5 &, MSY {EMBL2M2 -AEEIX 68/69, 70/71 X
71/72 Fo JWEFETHELNI, TOX S REVIERERZGICL b b, 72/73 H£LE D IFIT M E
BHEOKUET MSY KT WA T WSO, ABORFMBEWC & &, b r— it BiTk4 5 [EH o
R Z R > TV 5 L &R EBBIT SN L,
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Fig. 35. Relation between fishing effort and CPUE, and estimated equilibrium
yield curve in the Cap Blanc Region.
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77 U pABEREAIE D < £ 2 TiE, MBI X5 FMO LRV, FEIRRBEICX > TIMAD - 32 — VIZEBD
5 EPHLIZE N, T T ERICHENOMREECHENOREFME L2512 T Y/R 2 Lo,
Bz oz BT LT BIRICA 250 0 S ER AT & IR TR HEE Lic, KRBT 535 24—«
=377 v alfRHEOREAD L o v, uT@;DLﬁ%LtO

PG~ OIMANE, WEIEE LHI4E 7, 8 HICED, 0L EOEMITFEEIETH L.1F, K
PEUNEFTHI0.8 FiTEL T 5% (R 19), £ 2T, m1¢M(h)mi08?%%fu&ko

EMOREEN (0) MR C 5 270, Tnbb, MTIREINMHEHRIZKHT BT 555 2.0 b2y
TR, ETHEERHIC3.8 oo cHET AL (R 17) 4.0 X2 Y CTiddiz,

FUARZECHRE (M) 1%, B1WiTilR7z k51, BHTIIWEHSEINI 2D, REITIE, BYiz0.1k
X;0.2 YTz, FhfhicowT Y/R 2B L,

KERDE 5 2 —2 =%, $WIHEIH LIS ICENRCL 223075, itoT, RERE (B) X
Oty AR RIETH S 0.69 I L N—0.057 - hZ iz, £72, MIREE (We) 13 LEKE
K15 2 =2 =2V, BEDOREMERCIIGT 5 8EY L L, SR EFERRAIC X - TiREICH
BL, HTIE 4.0 FED 4277 g, MEClE 2.0 FEF2232 g E 7,

Fz, ERCHDHEMBEIETIRE (F) 3% BR%Z 3.0 & L, MERMATEMOFIIIZ 0.8~3.0 Fick\ 7o,

3-2  EEERIRIC &L I

HEHER DI EY b g (Y/R) &R CIRE(F) & oBItR &2 KNS IMERBER T DWW Th Ll
(K 36), zhick3E, Y/R FHEHEC X » THRIZHRET 5, T /b b, MciTfiERREERE 1.0~1.8
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Fig. 36. Yield per recruit for male and female octopus in the Cap Blanc Region.

oz, R FolEnc X > Y/R omas sk 5, Lo L, HEcidifERBEmL 2.6 .F
LIFic& g, FolEmcff-T Y/RiZEA+5, ZOXSHERXFFOLIAVIICISIDTHD, F7,
[RIRAE (We) OERKZWzDIZ, o Y/R EMOF o g 5,

Wiz, Wi Y/R oI X - THifERihfi 2B E (X 37), Y/R 24 % to & F ORfRE Lz, Mo
BEERE 2.0 FLiEWIZ &0, SREHIZIE 2 > OB AMAE L, M=0.1 o&icii b ok(E
2y, M=0.2 0B FHOFNRIDKREV, LT, FHOMKAEEZERT S Fl3bhornzEHT
5 FokEXDBHFITEL, M=0.2 DBRETIEX0ERE LV, T/, 2FU EOXBEHIARIPLEISEXL
TWAHZDIT kg =" EEh, EMlED L > Tvb. - T, mEifERRERIT Y/R OV O
KiEZERT B4EH, T7obb 1.6~1.7 ¥RXDEYTH D,

WIMTHRIT LI XS5, TR H T 5L EHREE LT 0.7~1.6 OAYAWEAEE S22, &
ClRFOPREE E - C, THECRITLEETRT L2 0IEEICH L B2 5, i, BERBERE, F
FEIMEETIIR 1.2 h L HEEE LS (F 18), ~7;, FRAEIREEIZ 0.7 2k & A0 BB IRIIChn A & BRtE 3 553, i
ERFIOCHRFREIL LA L7~1.8 FRICE< % %, iE->T, T HomASEikid 1.2 Falitt e Ex
55,

XS BBRR#MCE S E, T v WBGICRIT 5~ £ 2 BEOFIHIREE, 2R MmKEIC
EESTW5B, WY, MEBIAEME 1.6 Fig| & B, RIS CHREE #1309 X ¥ 5 &9 10/
@ Y/R oMo liAEhs, LaL, R CHRED 20N Y/R O/b iz 27030, i S &k
B\,

FEAE RELER

FIRCEmEIERIC X > THBEREZAMCHH L, RO ERZA 27, COMEA 4 OHEH
IR L ER L A HELN SRR (BE) 2, AMOECRETELLEWEZ L ), BRBEROMEE %
il X - Tl iziiix 7= b, H 4@ Vulnerability 23Z{b LT 5 & & 235X 7z, #2, Vulnera-
bility OZ(LE LT B7co, 1AEMZIR TR A COBRTROL B EETREEL & & o7, Zokk
TRETFORLEIZEHZICLTDH, DEVRIOLWHEEEIHSOLNLIDEEZ LN S,
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Fig. 37. Isopleth diagram of yield per recruit of octopus in the Cap Blanc Region.
Shady areas indicate the status of fishery in 1975.

K\, Production Model |2 X - CF-ffijifafEmthif 2 i L7c2s, PEIRREESNIC B S 7o fE ©ldie
Vo L L, 1969~71 AE0 MO ARSI 31 2 BRI AERREE A E R BT T IER R A B2 R Lo 2 &,
P M IR CHE D A e W E HaA b N D, £, il &R T 2 EIE O EIC S D
HICh bbb, LI RN LD SN D T (IE > C, WMigEINEFEOBEIRZEIIMEEIL <
WEEEZLN, FEIEEZAM LTI LA SILaEICNIEEASLE AV DLEEZLNS,

AREcHE ¥ HiFEoBL, Production Model 1z & - TJ'H::’;L"K Furo g phig, 35 X o° Yield per
Recruit Model iz X 2 &IN5 75 v 2 iz k1) 5 < X a BFOFNLREH 25 LD TOX 51
50 Tivbb, REFEOFHBARF LR BAFIRBIC S 5 LS h, FrcmifEfilz R 2832
DAELEFR D B LR,
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Appendix Table 1.

Size composition in gutted weight of each size category in the samples measured by scientists
onboading commercial trawlers in 1975.

Category LLI:

Date Jan. Jan. Jan. Jan. Jan. Feb. Feb. Feb. ! June June June June June

sampled ¥2,37 72‘%7 2;’7 u lmr 27 4 Subtotal ‘7 7 9 1 28 24 Subtotal Total

Region Cap Blanc ‘C‘ B*’ Nouakchott

Size class(g) '
3000~ - - = - = = = = - | . = = = = 1 1
3200~ — 1 — = = = 1 2 - = = = = — 2
3400~ o . 1T | - 1 - i — 2 3
3600~ — = = 1 | 2 1 - - = = 1 3
3800- — = = = = Em e = _ | - - - - _ = —
4000~ - — 1 — 1 1 — B | B = = == 2 4 9
4200~ 1 I = = i — 1 2 6 R 1 7
4400~ - - = 1 1 - = = 2 | 2 1 2 1 — 6 8
4600~ — 1 10— 1 2 = = 5 , = = = = 1 6
4800~ 2 1 1 —  — 1 = == 5 | 3 - = = 3 8
5000~ SR R 2 ‘ 1T - = = = 1 3
5200~ — = == 1 I 1 1 4 ‘ i - - = - 1 5
5400~ = - 2 1 - - 1 4 === e — 4
5600~ - = = 3 - - - = g | = = = = = — 3
5800~ — = e — e T A— 1 - 1 1 1 5 6
6000~ T T S — 1 ‘ — = - 1
6200~ = e 1 — 1 - = = 1 2
6400 S i, — — 2 1 4 ‘ — == = = = = 4
Total 3 3 6 11 6 6 7 6 48 15 3 3 3 3 27 75

No. of trays 1 1 2 4 2 2 3 2 17 i 5 1 1 1 1 9 26

Mean (g) 4633 4600 4650 5231 4617 4650 5879 4917 4987 | 4653 4727 4935 4617 4693 4693 4881

Standard ‘

D can 379 361 923 1164 671 905 1723 1202 1120 706 1517 905 1217 1106 851 1035

eviation |

* Cap Blanc

M L L

4

%
W

N
S
m
213
=

©
[$2]



Appendix Table 1.

Continued.

Category LL

Date Jan. Jan. Jan. Jan. Jan. Jan. Feb. Feb. Feb. Feb. June June June June June June

sampled 22 23 25 27 28 29 1 2 4 5 Subtotal 7 10 12 13 15 16

Region Cap Blanc C.B. Nouakchott

Size class (g) ’ [
1200~ e I - =y mm e ms s e
1400- — = = m = = = e e B = R
1600~ - - - = - = = = = = — - - = = = =
1800- — = = = e § = = = | 1 —_— = = e =
2000- — = = = s e = = = 1 g = = em = e
2200~ —_ 1 = = B B == = = e 5 g 1 1 = = 1
2400- i — &I — 1 2 1 = 1 - 9 Il 1 1 - 1 = =
2600- B 4 = — L 38 - —~ - 1 10 § — 1 8 - 1
2800~ B = I = = % 1 1 & 1 13 % = = = 1 d
3000~ = 1 = 1 2 B 1 = = = 7 g ] = = 1 =
3200~ 5 — —- 1 1 27 B8 = 1 2 13 5 I 8 = = 1
3400~ 2 — 1 1 2 1 2 2 — 1 | 12 1 — 1 1 1 1
3600~ | — 2 - = 1 1 - - 2 — 6 1 — 3 - - -
3800~ == — — — 3 1 3 - — — 7 2 — - — — —
4000~ 1 — = = = = 1 = = = 2 = I P = = e
4200~ — — . 1 — — — — — - 1 = — — — = —
4400- - - - - - - - 1 - = 1 I
4600~ - - - - - 1 = = - - 1 | — - - - 1 -
4800~ R B 1 - - - = = =
5000- e R T — | 1 = = = = =
Total ‘ 15 5 4 4 13 19 12 4 9 5 ‘ 90 ‘ 18 5 9 5 4 5

No. of trays | &8 2 ¢ 1 3 ¢ 3 1 2 1 % 20 ‘ 4 1 2 1 1 1

Mean (g) 2982 3060 3438 3488 3165 2967 3433 3563 2978 3080 ‘ 3143 3092 3028 3349 2796 3538 2974

ey 435 670 1096 517 590 636 473 686 472 333 | 583 720 712 554 347 801 443

deviation

96

i



Appendix Table 1.

Continued.

Category LL L
Date June June June June June ' Jan. Jan. Jan. Jan. Jan. Jan. Jan. Jan. Jan.
 sampled T19 T2l 22 T28 24 | gupien Total 21 23 24 25 26 27 28 29 31

Region Nouakchott Cap Blanc

Size class (g) ‘ [
1200- — - = = = | - — ,‘ T
1400- — = = = — - — ~ B 1 = == § = 1
1600- = ‘ — — 1 2 1 : J— 1 3 3 1
1800- - = = = = — 1 1 3 3 3 1 5 2 5 1
2000- B 3 4 -~ 1 3 3 3 8 3 5 2
2200~ ‘ — 2 1 — 1 ‘ 9 14 1 - = 2 5 7 — 3 1
2400~ - 7 1 = 4 6 15 - 1 1 2 1 2 1 3 1
2600~ — 1 L = g 11 21 g — 4 = & 4 & 1 -
2800- | 1 2z 1 - - 9 22 = = B = = 1 § = =
3000- — = — — 1 5 18 P -
3200- S 8 21 e
3400- = = 1 I 2 9 21 — e e e e
3600- e 5 11 L
3800- 1 T — = B | 6 13 — - = = = = = = =
4000 1 - 1 2 = 6 8 P
4200~ = == = = e — 1 = = = = = e e
4400- — —= = = = | - 1 - - - = = = = = =
4600~ = e 1 2 - - - - - - - - =
4800- - - = = = — 1 ‘ e
5000 1 1 1 = = 4 4 I Y
Total 4 10 9 4 9 82 172 ‘ 6 7 13 14 12 26 14 2 7

No. of trays 1 o2 2 1 2 ' 18 2 [ 1 1 2z 2z 2 4 2 3 1

Mean (g) 3080 2867 3271 3893 3140 3193 3167 2422 1949 2111 2001 2294 2138 1952 2113 2017

statdard 850 935 858 272 623 732 657 489 297 483 286 236 316 453 203 294

deviation

BRI RSV E T ORI (e T [ A G AA
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Appendix Table 1.

Continud.

Category L

Date Feb. Feb. Feb. Feb. June June June June June June June June June

sampled 1 2 5 6 Subtokal 8 9 12 13 14 15 16 20 21 Subibatal Total

Region Cap Blanc Nouakchott

Size class (g) ‘
1200- — = = = 1 — - - - = -  — == 1
1400- — = == e 7 = - 2 1 2 = = 5 12
1600- 3 1 4 23 5 2 2 2 1 2 2 9 == 18 41
1800- 2 3 — 1 30 6 2 = — 2 =  — 4 — ‘ 14 44
2000~ 5 3 2 — 38 1 1 2 1 1 2 — 2 1 11 49
2200~ 3 - = 2 24 7 2 2 4 1 — 5 — ‘ 21 45
2400~ 2 1 1 — 16 1 1 1 — 3 — 3 — 2 11 27
2600~ 4 — T — 13 1 1L o= = 1 i — 1 1 6 19
2800~ — T 5 _ = = = = = = = 2 2 7
3000- — = 1 - - = = = = = = = — 1
3200- = = e — - - - = = = = = = = —
3400- — = = = = — e — e — e = =
3600- — = e - — = = y R 1 1
3800- TER — - - = = = = = = = — —
4000~ — = = e - - - = = = = = = = — —
4200~ — ey — - - - = = = = = = = —
4400~ — I R - = SR - =
4600~ - = = - — - - = = = = = = = — —
4800~ T = - - - = = = = = = - —
5000 — = = = — — = = = = = — = = —
Total 19 7 6 7 158 21 7 7 6 14 7 7 14 6 ‘ 89 247

No. of trays g 1 1 1 24 s 1 1 1 2 1 1 2 1 ‘ 13 37

Mean (g) 2191 2079 2343 1870 2112 | 2072 2063 2081 2298 2141 2017 1991 2105 2572 2126 2117

Standard 326 198 427 202 354 202 405 313 792 366 391 450 258 302 389 366

deviation

36

il



Appendix Table 1. Continued.

Category ‘ M
Date Jan. Jan. Jan. Jan. Jan. Jan. Feb. Feb. Feb. Feb. Feb. ‘ June  June
sampled | 2t 22 T23 25 260 7 1 2 4 5 6 Subtotal 8 9
Region Cap Blanc Nouakchott
Size class (g) ‘ ‘
1000~ — — — = — 2 — 1 — = — — 1
1100~ 2 1 — = - — = — = = 3 1 1
1200~ 2 1 1 2 4 3 3 2 = 4 1 23 3 3
1300~ 2 3 2 3 8 1 3 2 = 4 1 29 9 6
1400- 3 1 2 4 10 3 1 6 — 8 3 41 3 2
1500- 1 = 2 7 5 4 1 2 1 6 4 33 5 2
1600- — - 1 3 7 2 4 2 1 6 2 28 5 2
1700- ‘ — — — 4 3 3 2 3 3 2 2 22 2 3
1800- I = 1 — 3 1 — 3 — 1 3 — 12 I
1900- i = 1 — 1 = = 1 = 2 2 = 7 SER
2000~ = 1 = = = = = 1 = = 2 4 = -
2100~ I — 1 — — - - — — - — 1 —
2200~ ‘ - - - - - . - - — — - = — e
2300~ = o = = = = = = — = = — =
2400~ = - = -— — 1 - - — — — 1 = =
2500~ — — — - — = — = — 1 — 1 — =
Total 10 9 9 27 38 18 18 19 8 36 18 211 “ 20 20
No. of trays |1 1 1 3 4 2 2 2 1 4 2 23 | 3 2
Mean (g) ‘ 1336 1506 1516 1581 1494 1507 1582 1496 1774 1570 1522 | 1534 “ 1470 1425
Suandand ‘ 119 348 263 181 166 304 231 225 120 257 270 27 179 201

,

WACHE U T O = g = FHEI ¢ (£ L

66



Appendix Table 1. Continued.

Category ‘ M

Date ‘ June June June June June June June June June June June

sampled B 10 11 12 - 13 14 15 16 19 21 22 77241 Subtotal Total

Region Cap Blanc

Size class (g)
1000~ — 1 1 — — — — — — — — 3 6
1100- 1 1 = 2 = 2 — — — . = 8 14
1200~ = 4 2 4 — 2 = = = = e 18 41
1300~ 3 1 10 3 1 6 — — — — — 39 68
1400~ 1 2 3 5 2 — — 4 3 - — 30 71
1500- 1 2 3 4 s 1 3 1 4 e 1 27 60
1600- 2 3 4 8 5 3 2 3 2 1 2 42 70
1700~ 2 2 6 — — 1 3 2 — 2 — 23 45
1800- — 1 6 1 1 — — 1 2 1 2 16 28
1900- — 1 3 2 — 2 1 1 1 2 1 14 21
2000~ — — 2 — — — — 1 2 1 1 7 11
2100~ — 1 — — — 1 — 1 1 — — 4 5
2200~ — — — — — — — — — 1 i 2 2
2300~ — — — — — — - — 1 — - 1 1
2400~ — — — — — — — 1 1 — - 2 3
2500~ == = = = = — — 1 — — — 1 2
Total 10 19 45 29 9 18 9 16 17 8 8 237 448

No. of trays 1 2 5 3 1 2 1 2 2 1 1 26 49

Mean (g) 1487 1527 1587 1504 1574 1509 1672 1788 1788 1893 1841 1583 1560

Standard 198 294 239 210 153 291 125 337 319 209 232 270 256

deviation

00T

ik

th
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Appendix Table 1. Continued.

Category S
Date Jan. Jan. Jan. Jan. Jan. Jan. Jan. Jan. Feb. Feb. Feb. '
sampled 21 22 23 24 25 26 27 29 1 2 5 Siibtotal
Region Cap Blanc ’
Size class (g) ‘ ‘
600~ 1 — 1 - — — — — — - — | 2
700~ - — 3 — 3 — 1 — — 1 2 ‘ 10
800~ 1 4 2 4 4 — 2 - 1 3 2 23
900- ‘ 5 3 — 5 6 4 1 — 3 6 2 35
1000~ 5 2 2 4 8 3 4 3 2 3 7 43
1100- ‘ — 2 3 8 75 3 7 2 1 — 4 37
1200- 2 2 — 2 3 i 5 — 3 2 4 24
1300- — 1 2 3 5 2 3 4 1 — 2 i 23
1400~ — — 1 - 1 — 1 1 1 — - 5
1500~ — = =t = = = — 1. — — 1 2
1600- | = = = = = = 1 = = = 1 2
1700~ | — — — — 2 — — — — — — 2
1800~ ‘ — — — — — — — — — — — —
Total ‘ 14 14 14 26 39 13 25 11 12 15 25 208
No. of trays ‘ 1 1 1 2 3 1 2 1 1 1 2 16
Mean (g) 1001 1018 1018 1083 1099 1098 1161 1250 1123 955 1110 ‘ 1087
Standard
deviation 135 164 255 151 231 144 193 170 185 135 216 199

AACAL U F 3w 0 = o ~FdHRIA ¢ 0 £ L
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Category
Date
sampled
Region

Size class (g)
600-
700~
800-
900~
1000-
1100-
1200~
1300-
1400-
1500-
1600~
1700-
1800-
Total

No. of trays

7 Mean (g)

Standard
deviation

June June June June June June June June June June June Jun
8 9 11 12 13 14 15 16 19 21 22
Nouakchott

_ _ - 1 o _ _ 9 _ _ _

‘ 1 1 4 3 — 3 — 4 1 — — =
5 2 23 5 7 4 — 11 5 = = —

18 4 22 12 6 3 4 10 6 . — =

22 6 15 10 9 3 2 10 10 1 1 —

17 ¥ 8 6 7 2 9 10 7 3 = —

6 6 2 2 7 — 6 3 5 3 1 3

7 = — 2 2 — 2 2 4 1 74 4

| 1 1 — 1 1 — 1 2 2 2 1 —
| 2 — — — —_ — i 2 1 1 — 2
— s — — — — — 1 2 — 1 1

| o _ - _ _ . _ — . — . .
- - = = - - - = - — - 1

79 27 77 42 39 15 25 56 55 11 11 11

| 6 2 5 3 3 1 2 4 4 1 1 1
‘ 1090 1093 944 1013 1067 929 1170 1041 1037 1270 1353 1434
w] 156 156 126 169 161 139 143 210 243 158 141 185

Appendix Table 1. Continued.

S
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113
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Appendix Table 1. Continud.

Category ‘ SS
Date ‘ Jan. Jan. Jan. Jan. Jan. Jan. Jan. Feb. Feb. Feb. Feb. | June June June
sampled |21 22 23 24 25 26 27 1 4 5 | Siibtotal 8 9 10 Subtotal Total
Region ‘ Cap Blanc ‘ Nouakchott
Size class ‘ 1
400~ - - - 1 - = = = = = = 1 - - = — 1
450~ ‘ - - = = = = = = = 2 - 2 3 - — 3 5
500~ | - 3838 — —-— - 1 - - 1 2 - 7 — — & 6 13
550~ 1 2 = = 8 2 = = 2 i -~ 10 6 3 10 19 29
600- S 2 — 4 S - 5 5 1 30 1. 12 23 46 76
650- = 2 2 3 5 3 1 1 4 5 3 29 13 19 27 59 88
700~ 3 3 6 6 1 2 — 1 T 7 & | 45 19 14 32 65 110
750~ — 3 9 2 5 2 4 3 3 2 2 ‘ 35 13 24 23 60 95
800~ I 3 1 1 4 2 3 2 4 7 2 | 29 6 22 17 45 74
850- 5 1 3 1 3 i 3 4 4 1 — 26 3 10 6 19 45
900~ 2 2 1 1 1 — — 1 2 3 2 15 2 5 1 8 23
950- I — 4 2 3 s 2 i 2 2 2 19 3 6 3 12 31
1000- 1 — 2 — 1 — 1 = 2 — — 7 — 6 4 10 17
1050~ ‘ 1 — 3 1 — — — 2 — - 1 8 — 1 2 3 11
1100~ AR . T e 2| — 4 — 4| 6
1150- — — — — 1 = — e - 1 2 — — 1 3
1200- — — = — — == = = — == = == = — — — —
1250- a — = — et — — — — — . — s s — — ‘ —
1300- — S = e = — — — e = = — — — — — —
1350~ ‘ - - - = = = = = = = = — - - 1 1 ‘ 1
Total 16 19 33 18 36 21 18 15 36 38 17 267 79 126 156 361 ‘ 628
No. of trays ‘ 1 1 2 1 2 1 1 1 2 2 1 E 15 4 7 8 19 “
Mean (g) 861 724 825 764 771 672 788 859 759 741 821 ‘ 745 712 788 728 746 758
e 146 129 133 139 134 92 128 109 130 144 154 139 | 105 120 128 127 133

WAL O v o 2 JGHAN ¢ (1 £ L
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Appendix Table 1. Continued.

Category SSS
Date Jan. Jan. Jan. Jan. Jan. Jan. Feb. Feb. Feb. ' June June June
_ swmpled |2 2 23 24 25 26 1 5 6 Subtotal J 9 10| guptotal Total

Region Cap Blanc ‘ ‘ Nouakchott

Size class (g) 1
250~ = = — = == 2= - 1 = 1 1 1 — 3 3
300 T T - 6 8 = 12 12
350~ 5 1 2 3 2 1 1 3 — 18 5 20 — 25 43
400 2 2 2 8 6 2 9 4 63 10 25 2 37 100
450~ 7 6 4 10 10 3 3 10 4 67 27 42 2 71 138 ~
500~ 6 7 6 18 17 1 38 5 5 68 22 34 4 60 128 =
550~ 6 2 4 10 10 6 7 7 2 54 24 33 5 62 116
600~ | 2 1 3 1 4 5 9 9 6 40 10 17 3 30 70
650~ - 2z 3 4 1 2 1 4 2 19 15 9 4 28 47 .
700~ — 1 2 - — 2 — 4 2 11 9 6 2 17 28 a
750~ ‘ = ma SR 2 1 - 2 3 5
800~ S T . 1 — = 1 1
850~ I e I T e 1 - = == - 1
900~ TN TN TR 1 1 — — 1 2
Total 58 25 2 54 53 26 26 52 % 345 132 193 24 349 694

No. of trays \ 2 1 1 2 2 1 1 2 1 13 5 7 1 13 26

Mean (g) | 465 566 547 511 511 538 554 532 549 521 541 506 592 525 523

Smndan 67 142 154 75 77 101 76 107 93 100 113 95 99 105 103




Appendix Table 1.

Continued.

Category

DS

Date Jan. Jan. Jan. Jan. Feb. Feb. Feb. June June June

sarppled R 7\22 2 24 - 26,,) 2 4 5’ Subtotal 7 o 8 9 Subtotal Total

Region Cap Blanc C.B. Nouakchott

Size class (g)
0- — — — — — — — — 3 2 6 6
50~ = 1 — 7 — 3 - 11 21 6 36 47
100- g 3 4 4 1 5 g 21 23 8 23 54 75
150~ 4 3 6 8 7 10 14 52 15 14 30 59 111
200- 9 10 14 8 5 15 67 12 13 35 60 127
250- 9 9 17 20 8 19 88 10 17 25 52 140
300- 8 9 14 5 7 11 63 6 15 23 44 107
350- 7 10 10 16 6 10 17 76 - 15 14 29 105
400- 8 5 14 8 5 4 11 55 ‘ - 9 8 17 72
450~ = = 8 14 5 1 1 29— 5 8 13 42
500- — — 1 2 1 — 4 8 ‘ — 1 2 3 11
550 1 — — 1 — — — 2 = = = - 2
600~ = — 1 — — - = i1 - = — = 1
Total 48 50 89 93 45 54 94 473 90 107 176 373 846

No. of trays 1 1 2 2 1 1 2 0 | 1 2 3 6 18

Mean (g) 299 284 317 309 311 266 301 301 162 272 250 235 272

Standard

Hestation 95 88 102 124 102 105 9% 104 78 115 105 110 112

MR T O = o ~ HEHBI o« (£ L
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Appendix Table 2. Quarterly length composition in per mill and the elemental
length-group estimated by application of the Gaussian Curve.

Villa Cisneros Region

Length Oct.-Dec., 1968 7 71 Jan.-Mar., 1969
i Compo-' W Elemental ) 7C0;npo- - Elemental ] o
(cm) sition | Length-group Residual sition ‘ Length-group Residual
<% | 0] & — - = 6 Bl 8 - - = 5
|
30- | 5 0 4 - = — 1 4 1 3 - = = 1
2- | 8 7 - = = 1 6 | 5 1 - = —
4 | 12 11 1 - — 8 7 I = — =
6- ‘ 16 15 2 — —| = 11 9 2 = e —
8- 22 19 4 - - -1 15 11 4 = = —
‘ ‘
40- | 29 20 7 = s 2 19 1 7 o= = 1
2- | 32| 19 12 — — 1 2 9 11 1 .= 1
4- 37 17 19— 1 25 7 16 I =
6- 38 | 13 27 1 -3 28 5 22 R -3
8- 41 | 8 35 I —— -3 35 3 27 /A— —2
\
50- | 48 5 40 9 — 1 47 2 31 12 — 2
2= 51 3 42 5 @ — 1 55 1 31 19 — 4
- 49 1 40 " - 57 — 29 27 1 -
6- | 46 1 3% 13 — -3 59 25 36 1 —3
8- 45 21 19 ] 62 — 19 44 1 -2
60— 46 — 19 25 1 1 66 — 13 48 3 2
g 45 — 12 31 1 1 | 61 - 8 48 4 1
4~ | 45| — 7 35 2 1| 56 = 5 44 7 =
6- | 44 | — 4 35 4| 1 50 — 2 36 10 2
8- 41 — 2 38 6| — 44 — 1 271 13 3
70- Ry — 1 29 10 -3 37 | — 1 19 16 1
9L R/ — = 23 13 | —2 31 — - 12 19 —
4- 32 — 16 16 L 27 = = 720 =
6- 32 —  — 11 19| 2 7 [ — 420
8- 99 i —  — 720 2 T (R 2 19 -
80- 24 L 419 1 19 | — — 1 16 2
2= | 20 f = — 2 18 — 16 R 3
4- 14 — = 115 -2 13 = = = 10 3
6= | m = 111 =1 11 S e 7 4
8- | 9 T 8 1 9 e 4 5
90— 7 - = = 5 2 R T 3 5
2- | 6 — = 3 | 3 6 = = 1| 5
4~ B = = 2 | 3 6 e e 1| 5
6- 4 - = = 1] 3 | 5 | — — — 1] 4
8 4 | = = = 1| 3 I 4
~100 21 - 21 29 T - 29
Total | 1000 = 145 335 300 175 | 39 1000 | 77 255 400 190 82
1 —] | - - I N S _
Numbers 59752 8664 20017 17925 10457 127199 9794 32436 50880 24168 1
Mean 41.4 53.0 66.6 79.5 | 40.0 52.4 62.0 76.0

S. D 57 6.3 6.7 7.0 5.6 6.4 6.5 7.3



Appendix Table 2.
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Length

Class
(cm)

40-
92—
4-
6=
8-

50-
9
4-
6
8-

60—
92-
4-
6-
8-

70-
9-
4-
6
8-

80—
9
4=
6
8-

90-
9-
4-
6=
8-

100~
2
4—
6-
8-

>110
Total

Compo-
sition ‘ Length-group

\"]

34

1000

Villa Cisneros Region

Apr.-June, 1969

Elemental

|

| 1 =
; =
|
2
5 —
9 _—
15 =
23 1
33 1
42 2
49 4
52 7
51 11
45 17
36 24
26 32
17 38
| 11 42
i 6 42
3 40
1 34
1 27
‘ — 20
— 14
— 9
| — 5
— 3
‘ — 1
— 1
430 375

11

Continued.

Residual

160

Numbers‘ 19920 ‘ 8565 7470 3187

Mean
S. D.

| 67.3 80.4 98.0
1 6.5 7.0 8.0

107
Length July-Sept., 1969
Class [ o o R
Compo- Elemental i
() | sition Length-group i Residual
| <30 | 12 | 4{ e e e 8
s 6 5 — - — 1
- 10 8 - - — 2
4- 14 13 R —
6- 19 18 g — — ~1
‘ 8-| 27 | 2 4 — —| -
0- % s 8 — 1
\ 2- | 3 25 12 — 2
4-| 43| 23 19 — — 1
6- 43 18 2 1 — —1
g ‘ 44 13i 31 fR— —1
50- 47 8 35 3 — 1
2- 48 5 3 5 — 2
4- 44 2 3 8 — —
6- 40 i 28 11 - -
8- 38 1 22 15 — -
60- 37 1518 1 3
| 2 33 100 21 1 1
= 2 R
‘ 8- 24 - 117 7 -1
‘ 70~ - 1 13 1 =
2= 24 | 9 16 =1
4- 27 8 20 1
6- 30 i 4 25 1
‘ & 30| — — 2 = —
8- 29 11 29 —1
2- | 28 - = 28 —
25 R -
o6 2| 4 - — 20 2
8- 19 — — — 15 3
‘ 90~ ‘ 15 e 4
2| 12 | = = 7 5
4— | 9 | — —  — 4 5
6- | 8 \ — = = & 6
8- | 6 | — - - 1 5
100 B - - - 1 =
|
1000 190 295 175 260 &
\ ‘ J
| ‘ 99939 | 18988 20482 17489 25984 |

| 42,0 52.5 64.5 81.0
| 5.9 65 6.6 7.21:
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Appendix Table 2. Continued.
Villa Cisneros Region
Length Oct.-Dec., 1969 Jan.-Mar., 1970
Elass Compo : Elemental | S0 Compoﬁ Elemental |
- | | . - | .
(o) ‘ sition =~ Length-group Residual ‘ sition Length-group ‘ Residual
<30 | 12 B — —| m 3 NV 3
30- \ 6 3 = 3 2 = = 2
2— 10 6 — — 4 3 — — 3
4- 14 | 10 — — 4 4 1 — — 3
6— 19 16 — = 3 5 1 — - 4
8- 26 23 = S 3 7 2 — | 5
40- 33 31 — = 2 9 3 — — 6
2— 38 37 1 — — 10 6 — — 4
4— 42 41 1 — — 12 9 — — 3
6- 41 41 2 — -2 13 12 1 — -
8- 39 37 5 — -3 16 ‘ 15 2 — -1
50~ | 39 31 (- — 21 | 18 4 —1
2- 38 23 14 — 1 26 ‘ 19 8 — -1
4- 37 16 21 —= | — 29 | 18 13 — | -2
6—- 39 10 30 — | -1 | 36 [ 15 21 — —
8- 45 6 39 — ‘ — | 45 12 31 1 1
60~ 52 | 3 47 1 1 54 9 4 2 2
2- 54 1 53 i { -1 59 6 50 3 —
4- 56 i 55 2 -2 63 3 54 5 1
6— 57 — 53 3 1 66 2 54 9 1
8- 54 — 47 51 2 63 1 48 14 —
70- 47 39 7 1 58 1 39 20 | -2
2— 39 30 10 -1 53 29 27 -3
4- 34 — 21 12 1 52 — 20 32 | —
6- 30 14 14 2 51 — 12 36 3
8- 25 8 14 | 3 47 — 7 37 3
80~ 20 — 5 14 1 40 — 3 35 2
2— 15 — 2 13 — 33 — 1 31 1
4- 10 — 1 11 -2 25 1 25 | -1
6— 7 — 1 8 -2 19 — — 18 1
8- 5 — — 6 -1 15 — — 13 2
90- 4 - 4 — 12 — — 8 4
2- 3 — — 2 1 9 — — 5 4
4- 2 — — il 1 7 - — 2 5
6— 1 — — i — 5 — — 1 4
8- 1 — — — 1 4 — — 1 3
>100 3 — — — 3 21 — — 21
Total 1000 340 500 130 33 1000 150 440 325 80
Numbers 140718 47844 70359 18293 69715 10457 30674 22657 |
Mean 46.0 65.0 79.5 53.0 65.8 78.7 |
S. D. 6.6 T2 7.2 6.4 6.4 7.0 ‘
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Appendix Table 2. Continued.

Villa Cisneros Region

Apr.-June, 1970 July-sept., 1970

Length ‘

Class > e I B
. Compo- Elemental | . Compo- Elemental | .
(cm) sition Length-group Residual sition Length-group Residual
<30 | 6 | 1 — - - 5 | 1. | 3 — L3
30- 3 ‘ g — = == 1 8 ‘ 4 - 4
2- 5 | g — — o~ 2 5| 8 = = 4
4- | 7 ‘ 5 o= = 2 17 14 — — 3
6| 9 g - - = 1 24 } 2 2
8- 13 | 2 1 - - 32 | 38 — -
PN N N T T NN — 2 | a1 — -
| 19 | 16 2 — — 1| 4@ | w2 — —g
4 a i 1T 3§ = = | 1 | 52 49 3 — -
6- | 20 | 1B 7 1 — | -2 51 6 6 — =
& | 22 | 18 9 1 — | -1 50 39 10 — 1
5- | 24 | o 12 2 — | 1 49 30 16— 3
2~ | 25 14 7 — 1 48 20 23 5
& | o5 4 U 4 — | = 4 | 13 30 — 1
e \ 2 R e 43 7 BT e =1
& |29 1 12 16 1 = 43 4 41 1 =g
\ ‘
60- 33 9 2 1 1 45 2 42 2 -1
- | — 7 228 2 — 43 1 40 3 =
- | a2 — 4 32 4 2 41 — 3% 6 —
6- | 46 | — 2 34 8 2 38 28 8 2
8- ‘ 46 ‘ = 1 32 13 — 34 — 21 12 1
70~ 45 1 28 19 -3 31 \ — 14 16 1
2 46 B —3 27 — 9 19 =i
4- 50 == — 16 34 - 26 ‘ — 5 21
6 54 — 11 40 = 25 — 3 22 _
8- 52 — - 7 44 1 23 = 1 2 1
80— 8 | - — 4 44 . 19 119 i
2 42 = = 2 40 = 16 = 16 e
4 34 { . = 1 1 11 ey —q
6- 29 - — 1 27 1 9 — 8 1
8- 24 ’ 19 5 7 — 6 i
90~ 19 - 13 6 5 — 3 2
2 15 . e W 7 4 - =2 2
4 12 - —  — 4 8 3 - 1 2
6— 10 = oes = 2 8 3 = sy e 3
8- 8 = = = 1 7 b e = 2
~100 3 SR | 33 8 - 8
Total 1000 130 115 280 385 87 1000 380 370 200 50
Numbers| 11490 1493 1321 3217 4423 4841 1839 1791 968
Mean 44.3 55.0 67.0 80.0 \ 44.8 60.7 T77.0
S. D. 6.2 6.4 6.6 69 6.2 7.0 7.2
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Appendix Table 2. Continued.

Villa Cisneros Region

| Oct.-Dec., 1970

Length | - .
8::35 Compo- Elemental
| sition Length-group
<30 8 g - - -
30— 4 2 — —
2— 6 4 — — —
4- | 8 | 7 — — —
6— 11 10 1 - —
8- ‘ 16 14 1 — —
\
40~ 20 16 3 — —
2— 23 ‘ 17 5 — —
4- | 26 16 9 — —
6- 27 13 14 1 —
8- 30 ‘ 10 20 1 —
50— 35 6 25 2 e
2- 38 4 29 4 =
4- 39 2 29 8 -
6- 40 1 28 13
8- 43 1 24 20 1
60~ 48 — 18 28 1
2- 51 — 13 36 2
4- 54 8 42 3
6- 56 - 5 44 6
8- 54 — 2 42 9
70— 50 — 1 36 14
2- 45 — 1 28 18
4- 43 — — 20 23
6- 42 — — 13 26
8- 38 — — 8 28
80— 33 — — 4 28
2— 28 | — — 2 25
4- 21 — = 1 21
6- 17 — — 1 16
8- 13: | — = — 12
90— 10 - — — 8
2- 7 — — — 5
4- 5 — - — 3
6- 3 — - — 1
8- 2 - — — 1
=100 7 —- — — 1
|

Total 1000 125 235 355 250

Numbers | 83890 10486 19714 29780 20972
Mean 42.8 54.8 67.0 79.6

S D.

‘ 5.8 6.3 6.4 7.1

o
bd

Y

Residual

P—“D—lMN o

|

|1 |

I
Nw‘m‘—-

I
—

\

=N NN —

[=2]

34

1

Q0 Oy Ul W= W= OB DD =

1000

1535

Compo-
sition

Jan.-Mar., 1971

Elemental
L.-group ‘
|
- — |
1 — ‘
2 —
1 — |
T
14 — |
23 =
34 =
47 ‘
58 1
65 i
68 2 |
64 4
56 7 |
|
44 il
32 16
21 22
13 28
7 33
4 36
2 37
1 36
— 33
— 28
— 22
— 16
- 11
— 7
= 4
J— 4 |
570 360
874 552 |
64.8 83.0
6.7 7.7 |

JEN S S SO SO TUN B R S

|
![\3 (\7‘—!»—‘:,0

—— DO

e

| [
(8] — ‘

[

|

BN DO = —

no
0o

|
Residual



Villa Cisneros Region

Length

Class
(cm)

<40

40-
2
4-
6-
s

50—
2
A
6-
8-

60—
2_
4—
6=
[

70~
oL
h
6-
B

80-
9
4—
6-
8-

90-
92
4-
6-
8-

100-
92—
4-
Bis
8-

>110
Total

Compo-
sition

38

1000

77 eV < X

Appendix Table 2. Continued.

Apr.-June, 1971

Elemental

Length-group

25

14
17
19
19
17

14
10

150

100

370

30
26
22
17
13

22
315

Numbers | 10427 | 1564 1042 3857 3284

Mean |
S. D. |

| 46.0 67.0 83.2 98.2
} 6.2 6.5 7.0 7.9

Residual |

Length

Class
(cm)

"2 DOIRZEAE V) FIIITE

| Compo-
sition

12

111
July-Sept., 1971
Elemental i
Length-group Residual
2 — - 8
3 - - 2
5 —  — 2
8 — — 3
13 — — 2
9 — — i
| 24— — 2
29 —  — —
‘ 32 1 — —1
32 1 — —1
29 2 — —1
24 4 — 2
19 7 — 3
13 12 — 2
8 18 — 2
5 26 jl —
3 33 1 =
1 39 3 —
1 42 6 —
— 41 10 3
| — 37 15 1
— 30 21 -
— 22 28 -3
| — 15 3 —
— 9 37 2
— 5 37 2
[ 3 3 1
— 1 29 4
[ 1 22 —]
— — 16 I
I — — 10 3
‘ — — 6 4
- — 3 4
— - 2 | 3
— — 1 3
- - = 3
[ Y
| 270 350 315 64

1000

25634

I ]
‘ 6921 8971 8074
46.0 65.5 78.1

6.7 6.6 6.7
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Appendix Table 2. Continued.

Villa Cisneros Region

Oct.-Dec., 1971 Jan.-Mar., 1972

Length
Class . e e T e I
Compo- Elemental : | Compo- ‘ Elemental :
(cm) ‘ sition Length-group Residual | sition ‘ Length-group Residual
< | 12| 5 - - = 7 | 3 - - - 3
30~ 7 | g o = 1 2 T 2
2- 10 n - = - — 3 S 3
4- 14 1§ = = o i 4 ;R 3
6- 20 20 L, = = - 5 T 4
8 2 % 3 = = —1 7 | 2 = e 5
40- 35 28 6 —  — 1 9 SIS 6
o 39 | 28 11— — 10 e 1 — | 3
4 45 25 18— — 2 12 9 i 2
6- 46 | 20 27 = — 1 | 14 | 12 2 — -
8- 5 153 - —2 19 4 5 — -
| !
50— 60 10 46 g = 2 27 B 9 = 2
2 | 65 6 51 i = 4 3 | 16 16— .
4 61 3 51 7 — | - 39 4 25 — =
6- | 56 1 46 10— -1 | 47| 12 36 1 —2
8- 51 | 1 37 15 - -2 59 9 48 1 | 1
60- | 49 | — 2 19— 3 68 | 6 58 2 | 2
2- | 43 — 18 2 1 2 70 3 64 3 -
4- 38 | — 11 24 2| 1| 70 ‘ 2 64 6 -2
6- 33 — 6 24 3 = 69 1 58 9 1
8 | 29 . 3 22 5 | -1 | 64 1 48 13 2
0- | % | — 1 18 7 -1 | 86| — 3 18 B
2 4 | — — 15 10| -1 47 — 25 23 —1
4~ | 24| — — 10 13 1 | 42| — 16 27 -1
6 | 2 = e 7 15 | 2 38 — 5 o9 st
8- B I = = 46 3 | 34 e 5 29
80~ 20 0 - 2 16 2| 29 — 2 27
2- | 17 - 1 4 2 DY — 1 23 -
4- T 1 | 19 = 118 -
6- | 11 — = — 9 | 2 | 15 - — 13 2
8- Bl - = - 7 1 | 13 — = 9 4
\
90- 6 = e = s | 2 | 10 — = 6 4
2 | L = = = 3 | 1| 7 — = 3 4
i 3 = = 1 2 6 == — 2 4
6 | 2| - — - 1 1| 5 = 1 4
8- 1 = = 1 4 = 1 3
100 4 = e = s | 1l — — — | 13
Total | 1000 215 400 210 140 | 36 1000 125 530 260 75
Numbers| 22760 = 48936 91043 45521 31865 | | 25038 | 3180 13270 6510 |

Mean 42.0 54.0 66.0 79.7 ‘ ‘ ‘ 52.0 64.0 78.0 ‘

S.D. 6.1 6.2 6.8 6.9 | | ‘ 6.3 6.5 7.1



Appendix Table 2.

Length
Class }
(cm)  Compo-
sition
<20 -
20— 1
2- 2
4- 2
6— 4
8- 5
30~ 8
2- 12
4- 18
6- 25
8- 35
40~ 44
2- 52
4- 54
6- 62
8- 74
50~ 86
2- 88
4- 76
6- 62
8- 54
60— 46
2— 40
4- 35
6- 30
8- 24
70— 18
2- 13
4- 9
6— 7
8- 5
80— 4
2— 2
4- 2
6- 1
8- 1
Total 1000

Numbers | 1621
Means i
S. D.

Cap Blanc Region

77 AP~ £ = OEEE ) RN

Oct.-Dec., 1968 (50-100 m)

Elemental

Cotinued.

Length-group

26

tD»b-[\J'—“

16
26
40
54
67

74
75
69
57

Residual |

S e S

o
‘,_.,_.,_U_.

=N

— DN O

29

Length
Class

(cm)

<60

60—
9.
4-
6-
]

70~
D
4-
6—
8-

80-
2
4-
6=
8-

90-
2-
4-
6
8-

100-
2
4-
6—
]

110~
9
4-
6
]

>120

Compo-

Elemental

sition Length-group

4 1 -

4 1 -

6 2 -

8 5 =
10 9 -
14 14 —
22 22 — |
32 31 1
41 40 1 |
48 48 5 |
54 52 3
59 53 6
62 50 1n
62 43 17
59 34 25 |
59 25 34
59 17 42
58 11 49
58 6 51
53 2 50 ‘
46 2 45

|
38 1 37
31 = 28
24 = 20
20 = 13 |
16 — 8
13 - 4
10 = 2

8 — 1 |

6 . 1

4 — R

7 —s =z

|
\
1000 470 450
51095 | 24014 22992
80.4  95.3 |
| 7.0 7.0 |

113

Jan.-Mar., 1969 (10-40m)

| Residual

‘P—‘OO»-PDJ w

=2
=]

|
)—iN, fl.\?»—l‘

[
|

W= U1~ 00 © OO\I#LC/J‘

~

74
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Appendix Table 2. Continued.

Cap Blanc Region

Length \ Jan.-Mar., 1969 (50-100m) \ Apr.-June, 1969 (50-100 m)
Class -~ E - = I e sulien 7\ ( -
(em) | Comper | Lengthearoup }Residuall Ay | Lengihomayp  Residual
<40 | 5 | - - = 5] 8| - - = 3

40- 2 | — — = 2 | 1 | - — — 1
2- 3 — - — 3 2 | 1 - - 1
4- 3 | 1 — — 2 2 | 1 — — 1
6- 5 2 — — 3 4 2 o~ = 2
8- 8 4 - - ¢ | 6 T 2
50- i | 6 - - 500 10 8 — | 2
2- 14 | 10 = - 4 13 13 — — | =
4- 16 | 14 — — 2 19 ‘ 20 -  — | -1
6- 19 19 — = = 27 27 1 . —1
8- 24 | 24 1 — | -1 | 3B | 33 I 1
60- 27 | 927 1 — | A 39 | 36 3 — -
2- 31 28 3 - —. 42 36 g — —
4- 4 | 27 6 — 1 | 4 | 33 10 — 2
6- 35 24 10 — 1 47T =
e 35| 19 1 —| — | 4 | 20 B — | -2
70- 39 | 14 24 — | 1| a7 13 % 14 I
2 | 44 | 10 33 — | 1 52 8 43 1 —
4 | 51 6 42 1 2 | 57 4 49 1 | 3
6 54 4 48 2 - 5 | 2 5l 3 1
8- 55 2 51 B o 55 1 49 4| 1
80~ 55 ‘ 1 49 6 | -1 50 | 1 43 7 ‘ ]
2 54 = 44 9 16 — 34 10 1
4- 50 — 36 13 1 40 — 25 13 | 2
6- | 44 . 27 ) = & = ¥ I =
8- L - 18 22 1 31 — 10 20 | 1
|
90~ g | — 12 % | -1 | = | — 6 22 =
2- 3% | — 7 28 - 25 — 3 23 -1
i 3 | = 4 28 1 23 = 1 22 —
6~ | 29 | = 2 27 | — 21 ‘ = 1 20 —
8- 25 - 1 24 - 18 - = 17 1
|
100- | 20 — — 19 1 50— 13 2
2. \ 16 | — — 15 | 1 13 — — 10 3
4 | i\ — — 10 2 10 e 7 3
6- 9 | — — 7 | 2 9 _ 4 5
8- 7 - - 4 3 8 — = 3 5
| | | |

S110 7| - N tow . 3 21
Total | 1000 ‘ 245 435 265 57 1000 290 430 220 56

Numbers | 105780 ‘ 25016 46014 28031 607 1362 2019 1033

Mean 63.0 79.3  94.4 62.0 77.0 93.0

s.D. | y 6.9 6.8 7.4 ‘ 6.3 67 7.6 |
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Length
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Appendix Table 2. Continued.

Cl 1 .
(C?ns)s Compo- | Elemental
sition | Length-group
<30 2 | - -
30~ 1 ‘ — —
2- 2 — —
=) i - =
6— 4 —
8- 5 — —
40- 6 1 —
2- 8 2 —
4- 9 5 —
6- 15 | 9 =
8- 25 | 17 —
50- 36 | 27 =
2- 46 41 —
4- 56 ‘ 57 1
6- 72 71 1
8- 86 82 2
|
60— 88 85 3
2- 8 | 82 6
4 31 il 9
6- 72 57 13
8- 61 | 41 18
70- 49 27 21
2- 40 17 24
4- 35 9 24
6- 28 5 23
8- 22 2 20
|
80— 16 1 16
2- 11 — 12
4- | 8 - 8 \
6- 6 s 5
8- B — 3
90- 3 b= 1
2- 3 — 1
4- 2 — —
6- 2 — —
8- 2 — —
>100 3 — —
Total 1000 | 710 210
Numbers 466763 331401 98020
Mean 61.0 74. 6

S. D.

6.6

6.8 |

July-Sept., 1969 (10-40m)

— _
Residual

X2 OESEEN I

‘ Compo

- ‘ Elemental
| sition | Length-group
2 12 |3 -
- 7 | 5 = — —
2 0 9 -
3 L | B ~ — —
4 21 22 -
5 | 28 B = =
5 | 36 3 o e e
6 42 \ 40 — =
4 41 39 = = e
6 39 | B 1 — —
8 31 28 2 —
9 | u 20 g - —
5 18 13 5 =
—2 | 14 ‘ 8 6 =
. 12 4 g -  —
2 12 | 2 9 —
— | 13 I 10 2 -
-3 | 5 | — 9 4 =
1! 18 —_ 8 T —
2 | 19 6 12—
2 | 2 | - 5 19—
1 % | — 3 27 1
1 37 - 2 35 1
2 45 - 1 41 2
- 47 = = 14 3
= 47 — 4 4
1 45 — = 40 B
-1 | 2 0 —  — 33 9
- 38 | —  — 25 12
1 32 — — 17 15
2 8 | — — 11 17
2 | 24 = 6 18
2 21 B — 318
2 20 - 2 17
2 18 | - — 1 15
2 15 — - 12
3 61 | — — 26
78 1000 310 80 375 175
5211 1615 416 1954 911

43.8 61.0 77.8 92.0
\ 6.2 6.4 67 7.6

July-Sept., 1969 (50-100 m)

115

Residual

| o LD‘

DO —

|

— 0o Do DN |

[ ] ]

wrom ||

| 35
60

|
|
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Appendix Table 2. Continued.

Cap Blanc Region

\ Oct.-Dec., 1969 (50-100 m)

Length

Length |
Class Class
Compo- Elemental .
(cm) | sition Length-group Residual | (cm)
<80 17 5 — = 12 <60
30~ 8 7 - . 1 60-
9 | 14 12 1 - 1 9
4 21 20 1 = - 4-
6- 30 29 2 — —11 6-
8- 42 36 5 — 1 | 8-
40- 52 41 10 = 1 70~
2- 62 41 18 = 3 | 2-
4- 63 36 28 = =i 4-
6- 63 29 40 1 -2 6-
8- 4 20 52 i 1 ‘ 8-
50~ 81 12 61 D) 6 80-
9 8l | 7 64 4 6 ‘ 2-
4- 70 3 61 7 = 4
6- 60 1 52 10 -3 | 6-
8- 54 | 1 40 14 -1 | 8-
60— 46 . 28 17 1 90~
B- 7 | — 18 19 —
4- 30 - 10 20 - 4-
6- 24 - 5 19 — 6-
8- - 2 16 ‘ 8-
70- 13 S 1 12 — | 100-
2- 9 | — 1 8 — | 9=
4- 7 — = 5 % 4-
6- 5 = 3 2 6-
8- 3| - 2 1| 8-
80- 2 - 1 L 110
o= 2 — — 1 1 D
4- 1 == = 1 4-
6- 1 ‘ - = = 1 | 6-
8- e — — = — 8-
Total 1000 300 500 160 33
Numbers 19731 5919 9865 3156
Mean | 42.0 53.0 64.6
5.7 6.2

S.D. 6.4

Jan.-Mar., 1970 (10-40 m)

Compo- Elemental .
sition L.-group Residual

5 2 = 3
6 2 — 4
10 5 _ 5
14 10 . 4
18 17— 1
26 28 — —D
42 41 = 1
59 57 — 9
76 vl 1 4
84 83 i -
89 88 2 —3
90 88 3 1
88 80 5 3
79 67 8 1
64 52 11 1
52 37 14 1
41 24 17 —
33 15 19 1
29 8 21 =
24 4 20 =
20 2 18 _
15 1 15 -1
12 — 12 -
3 = 9 1
5 6 1
3 . 4 1

2 2
1 - 1 _
: = 1 _
L — - 1
i o o i
785 190 25

1000 |

165786 | 130142 31499
| 79.7 95.3
f 7.0 7.4



Length
Class
(cm)

<40

40-
2
4-
6=
3-

50-
o
4-
6-
8-

60—
2
B
6-
8-

70—
2-
4-
6—
8-

80~
9
4-
6
]

90-
2
Hs
6-
8-

100~
2_
4—
6=
8=

>110

Total

Numbers
Mean

Appendix Table 2. Continued.

Cap Blanc Region

77V hALPERE < &2 OiFEE TR

Jan.-Mar., 1970 (50-100
! Compo- | Elemental
| sition Length-group
| st | 8 — — —
|
12 7=
5 | 10 1 — —
15 13 & == =—
7 \ 15 2 = =
20 6 3 — —
\ 23 6 6 — —
23 13 10 — —
| 25 10 14 — —
27 7 20 — —
|3 | 4 25 1 —
| 32 2 20 1 —
‘ 33 | 1 30 2 —
34 1 29 4 —
33 — 2 7 —
32 — 921 12 —
‘ |
33 — 15 18 —
37 — 10 25 1
41 | — 7 32 1
42 — 4 37 1
43 2 39 2
{ 42 — 1 38 4
\ 41 | — 1 34 6
38 — 28 10
| 3 | — — 21
| 31 - 14 17
Y 29 — — 9 20
9w | — — 5 93
‘ By | == = 3 24
24 - — 1 23
21 } — — 1 20
J 17 f — — «— 17
| 15 —  — — 13
| 22 | — — =~ 1
10 — — = 8
\ g | — = = 4
‘ 25 | — — — 5
- 1000 | 125 255 330 220

T LT o
18401 | 2300 4692 6072 4048
‘ 49.0 63.2 79.4 95.0
6.0 6.7 6.7 7.4

i

L |

m) | Length
Class

Residual (cm)

5 < 60—
4 2-
1 4-
1 6-
1 8-

70~
2
4
6-
8-

80~
2-
4-
- 6
- 8-

| 90—
P
A
6=
s

100~
2
4-
6-
8-

110-
2-
4-
6-
8-

|
120

%»&N[\D‘

| Apr.-June, 1970 (10-40 m)

|
Compo- | Elemental .
| sition L.-group | Residual
o 1 B 1
1 1 — -
2 3 o 1
5 6 - 1
11 11 — _
19 19 - _
30 30 1 s
43 43 1 =
58 56 3 —1
72 66 5 1
80 70 9 1
80 67 14 —
74 58 20 4
71 46 28 —3
| 67 33 35 =1
63 21 41 1
| 6l 12 45 4
55 6 46 3
‘ 47 3 44 -
‘ 37 1 39 3
| 31 1 31 1
22 e 24 9
‘ 17 17 -
| 13 e 11 9
i 11 7 4
8 ‘ - 4 4
| 6 | . 9 4
5 - 1 4
! 3 | = 1 5
\ 5 ‘ B o ;
| |
|
| \
| |
1000 555 430 14

466763 | 259053 200708
| 83.2 96.5
6.3 7.4
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Appendix Table 2. Continued.

Cap Blanc Region

Length‘i July-Sept., 1970 (10-40 m)

Length | Apr.-June, 1970 (50-100 m)
Class | ~ ' Class ‘
Compo- Elemental | : Compo- Elemental | :
(cm) | sition ‘ Length-group | Residual| (cm) sition Length-group ‘Remdual
S e | 5 8 = — | 7
|
‘ ‘
40~ 7 S 5 30- 5 2 - 3
2- 8 1 3 — — - 5 | o | 7, & = = | 3
A 9 5 — = — 4 4 | 11 | g = = 3
6= IR A s | 6 | 16 15 = = | 3
8 | n | 1w = = | 1| 8 22| 20 — - 2
50- | 13 | 1 - - — 2 | 40~ | 27| 26 1 — | -
2- 13 13 — - — = 2- 33 31 2 — -
4 18 [ 13 1 — —| -i 4 | 34| 32 4 — )
6 | 13 11 2 — — — 6- 37 31 - -
8- | 14 | 10 3 = 1| 8 41 26 15 — i
60— wm | 7 B — —| 2 50- | 48 20 25— 3
2 14 5 7 1 = 1 2- 52 13 5 = 2
4 | 15 3 § 1 — 2 4 | 56 8 50 — | -2
6- 15 9 7l 8 e =i 6- 63 4 6l 1 _3
8- | 17 1 12 6 —| -2 8 | 72 2 68 2 =
70- | 22 12 10— - 60- 72 1 69 3 1
2 29 — 11 T — 1 2 68 1 64 5 .
i | 36 — 10 25 1 . 4- 63 — 54 8 1
6 42 —~ 8 33 1 - B 56 — 42 11 3
8 | 48 — 6 40 2 - 8- 6 — 29 15 2
8- 53 e 4 B M e 70- 37— 19 17 1
2- 56 2 45 7 2 2 30 — 119 —
4 55 - 1 42 11 1 4 26 - 6 19 1
6- 51 ~ 1 3 16 -2 6- 20 - 3 17 -
8 | 50 98 22 = 8- 15 — 1 14 :
90 | 48 — — 20 28 - 80- | 11 = 111 -1
2= | a7 — — 13 33| i 2- 7 - 7 -
A % | — — B 3 3 i Bl = = 5
6- | 2 | — — 4 36 2 6- 3 = 3 -
8- 36 — — 2 33l 1 8- 2 N 1 1
| |

100- 29 — — i el -1 =90 6 e 1 5
2 | 24 — — 1 3 -
Lo 19 — = — 2
6- | 15 e s = ]9 3
8- 12 — = = g 4

>110 = 37 — - =10 27

Total 1000 105 105 380 330

83 1000 245 570 160 27

Numbers | 10244 | 1075 1075 3892 3380 500947 | 122732 285539 80151
Mean 54.0 70.5 82.4 96.2 | 45.0 60.4 73.8
S.D. | ! 6.6 6.9 6.6 7.3 | . 6.0 6.5 6.5
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Appendix Table 2. Continued.

Cap Blanc Region

Length July-Sept., 1970 (50-100 m) ‘ Length | Oct.-Dec., 1970 (10-40 m)
Class B } . Class
Compo- Elemental : | | Compo- ‘ Elemental .
(em) sition Length-group ‘ Residual | (em) sition | Length-group Iesilual
<60 51 . — 51 <30 | I - L -
60- 6 1 - 5 | 30- I — — —
2o | 7 2 — 5 ‘ 2= 1| — — = 1
4= 9 3 - 6 4- 1 |— . . 1
6- 11 6 = 5 6- 1 1 — — —
8- 15 11 - 4 8- 2 |1 i — 1
70- 24 17 — 7 ‘ 40- 2 |1 — 4‘ 1
2- 34 26 = 8 | 2- 3| 2 1 — =
4- | 44 37 1 6 | 4- 4 | 4 1 = =i
6- | 52 47 1 4 6- | 7 6 % = =i
8- 60 | 56 2 2 8- 12 | 8 5 = —1
80—~ 65 | 61 3 1 50— 20 9 9 “ 2
o 68 61 6 1| 2- 26 | 10 16 - —
4- 66 57 9 — 4- 35 | 9 27 — —1
6- 60 49 14 3 | 6- 48 | 8 40 = LS
8 | 57 39 20 —2 | 8- 63 | 6 54 1 2
90- | 54 28 26 — ‘ 60~ 73 | 4 67 1 1
o 52 19 32 1| 2- 82 | 3 77 3 =1
4- | 50 12 36 2 4- 88 | 2 79 5 | 2
6 45 7 37 1 6- 85 1 75 3 1
8- 39 4 35 = 8- 76 1 65 13| —3
100~ 31 2 31 -2 | 70- 66 | — 51 18| —3
oL 25 1 25 | -1 | 2- 58 | — 37 24| -3
4- 18 = 19 -1 | 4- 54 | — 24 29 | 1
6- | 14 — 13 1 6- 46 | — 15 31 ‘ —
8- | 11 — 9 2 8 | 38 | — 8 30‘ —
110- 9 - 5 4 80- 29 | — 4 27 =D
2- 7 — 3 4 | 2- 21 | — 9 22 -3
4- 5 = 1 4 | 4- 16 | — 1 16 =1
6- 4 - 1 3 6- 12 | — — 11 1
8- 3 = e 3 8- 9 | — — 6 3
120 4 — = 4 90 6 | = — 4 2
2= 4 | = = 2 2
. 4| — = 1] 3
; 6~ 3 | — — 1| 2
; 8- 2 | — = — 2
‘ \
: >100 3 | — — — 3
|
Total | 1000 545 830 125 1000 | 75 660 250 11
Numbers | 2997 1633 989 | 90582 | 6793 59784 22645
Mean 82.2  96.8 53.3 64.8 77.6
S.D. 7.0 7.1 6.2 6.6 6.4
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Appendix Table 2. Continued.

Cap Blanc Region

Length Oct.-Dec., 1970 (50-100 m) — Jan.-Mar., 1971 (10-40 m)

Class Class . o o
| Compo- Elemental ; Compo- ‘ Elemental | ;
(cm) | sition Length-group ‘Remdual ‘ (om) | sition | Length-group Residual
<30 m | a2 - — — 7 } <40 N e 17
30~ 7 i s = e 2 | 40— 6 e 6
o= 9 Bl s = e 1 2= 8 = = e 8
4- | 14 18 1 = = — 4- | g | = = - 8
6- 20 19 2 = = =, 6- 7 = 6
8- 28 25 4 @ — — = 8- | 6 S — 5
|

40~ | 35 28 7 — — - 50—‘ 6 9 4
2- | 41 28 11 — — 2 2- | 5 3 — — 2
4 | 42 | 26 16 1 — —1 4- 6 | 5 — — 1
6- 43 20 22 1 — = | 6- | 7 T o e .
8- 43 15 27 2 — —1 8- 10 | 10 T, e =1
50- 44 9 29 5 — 1 60- | 13 | 13 1 — =]
2= 43 5 29 8 i 2= 18 | 15 i p— .
4- 41 3 2 14 — —7 4- 22 | 15 Y — 2
6- 41 1 21 21 —7 6- 24 15 10 @ — -1
8- 51 1530 1 —5 8- 28 | 13 16 — =1
60— 48 | — 10 38 1 —1 70 | 36 | 11 25  — =
2- 51 | — 6 43 2 | = 2- 46 g 8 2
4- 54 — 3 45 4 | 2 4- 56 5 46 1 4
6- 52 — 1 43 7 1 6- 60 3 55 1 1
8= | 46 — 1 38 10 —3 8 63 2 59 3 =
70- 40  — — 30 14 —4 80— 63 1 58 5 1
2- 35 — — 921 17 -3 | 2- 62 1 53 8 -
4- 33 — — 14 19 — . 58 0 44 12 2
6- 29 — — B 20 | 6- 51 | — 33 17 1
8- 24 — — 5 19 — ‘ 8- 47 | — 23 22 2
80— 19 — = 2 17 —  90- 42 | — 15 27
2= 15 = = 1 I = 2- 39 | — 9 31 4
4- 11 . = 1 10 N 4- | 37 | — 5 32 =
6- 9 = E 2 6- 33 | — 2 31 —
8- 6 — = — 2 g | 28 | — 1 28 1

|

90- 5 — = = B 3 | 100- 99 | — 1 23 —2
2- | A - - - 1 3 2 W | = — 1B =
4- 3 e e = g 2 = 13 | — — 13 .
6- 2 | - = = = 2 6- 10 | — — 8 2
8- 2 | e s = = 2 8- 7 | — = 5 2

> 100 2 e e 2 | >110 9 — = 7 12

Total 1000 ‘ 210 230 370 170 15 1000 | 130 500 290 77

Numbers 2946 ‘ 618 677 1090 500 76699 | 9970 38349 22242 |

Mean 42.2 51.8 65.0 77.0 | ‘65.2 79.8 95.2

S. D. ‘ 5.8 6.2 6.5 6.7 6.7 6.7 7.2
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Appendix Table 2. Continued.

Cap Blanc Region

Jan.-Mar., 1971 (50-100 m) Length‘ Apr.-June, 1971 (10-40 m)

Length
Class B o Class -
Compo- Elemental . Compo- Elemental g
(en) ‘ sition Length-group ’ Residual ‘ (em) ‘ sition i Length-group Residual
<40 15 | — — — 15 | <30 13 6 - — | 7
40- B = e e 7 30- 8| 6 - — | 2
2~ 8 | — — = 8 2- mw | 1 — — } —
4- 8 1 — - 7 4- 17 | 17 1 — —
6- 8 A — — 7 6- 24 24 2 — 2
8- 9 2 — — 7 8- 33 29 4 - —
|
50- | 10 | 4 — — 6 40~ 42 23 9 — —
2- | 1 7 — — 4 2— 50 33 15 — 2
4- 13 12 — — 1) 4- 52 29 26 — -3
6~ | 6 18 — — | — 6- 59 24 38— -3
8- ‘ 21 21 1 = | -1 8- 71 1% 53 | 1
60- | 25 25 1 - -1 50— 84 11 66 1 6
2— 29 27 3 — -1 2— 88 6 75 il 6
4- 32 27 5 — — 4- 79 3 77 1 ‘ -2
6- 33 24 9 — — 6- 71 2 72 2 -5
8- 33 20 14 — | -1 8- 67 1 62 4 —
70~ 36 15 21 — — 60— 56 — 48 6 2
2- 40 11 29 1 — 2- 43 - 34 8 1
4- 46 7 36 1 2 4- 32 — 22 10 —
6- 49 4 42 2 1 6- 24 — 13 11 —
8- 50 2 44 4 — 8- 18 -— 7 11
| |
80— 50 1 43 6 1 70- ‘ 13 — 3 10 —
2- | 50 — 40 9 1 2- 8 — 2 9 —3
4- 47 — 33 13 1 4- 6 — 1 7 —2
6- 42 — 25 17 — 6— 4 — — 5 -1
8- | 39 — 18 22 -1 8- 3 — — 3 —
90~ 36 — 12 25 —1 80— 2 — — 2 —
2- | 34 - 7 28 | -1 2— 2 — — 1 1
4- 33 — 4 28 1 4- 1 — — 1 —
6- 30 — 2 27 1 6- 1 — — — 1
8- 26 — 1 24 1 8- 1 — — — 1
100- ‘ 22 — — 20 2 >90 13 — — — 13
2- | 19 —  — 16 3
4- 15 — - 12 o
6- | <13 | — — 8 5
8- | 10 | — — 5 5
|
>110 | 33 o — 6 27
Total 1000 230 390 275 | 108 1000 | 250 630 90 21
Numbers 16371 | 3765 6384 4502 ‘ 184234 ‘ 46058 116067 16581 |
Mean 63.8 79.5 94.7 \ . 42.0 54.7 68.4

S.D. | 6.7 7.0 7.7 ‘ ‘ 6.0 6.5 6.6 |
e - - 1
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Appendix Table 2. Continued.

Cap Blanc Region

Length Apr.-June, 1971 (50-100 m) ‘ Length ‘ July-Sept., 1971 (10-40 m)
Class | ‘ N Class o
' Compo- Elemental . | | Compo- Elemental ;
(em) sition | Length-group Remdual‘ ten) ' sition | Length-group Residyal
<60 13 1 = 12 | <30 8 1 = - | 7
60- 8 2 - 6 | 30- 4 1 . — 3
2- 10 4 — 6 2- 6 3 — - 3
4- 12 7 = 5 4- 9 5 — — 4
6- 14 12 — 2 6- 13| 8 — — 5
8- 19 19 - — 8- 18 13 == = 5
70- 29 | 29 = = 40- 22 18 = = 4
oL 41 39 = 2 2- 26 23 1 = 2
4- 52 50 1 1 i 27 26 1 = ==
6- 59 59 1 =i 6- 29 97 3 = =1
8- 64 | 64 2 =5 8- 32 26 6 = .
80- 67 | 64 4 -1 | 50- 35 23 10 — 2
2- 67 60 7 — 2- | 37 18 16 = 3
4- 63 52 10 1 4 | 38 13 25 — —
6- 56 | 42 15 ~1 6- 41 8 33 1 =
8- 51 | 31 20 — 8- | 47 5 41 1 —
90- 16 21 25 — | 60- | 51 3 47 3 -2
2- 43 13 30 2- | 54 1 48 6 —1
4- 41 8 33 | = 4~ | 57 1 45 10 1
6- 38 4 33 1 6- | T — 38 16 2
8- 34 2 32 - 8- 52— 30 22 =
100~ 29 1 28 = 70~ 49 - 21 29 —
o 26 - 23 3 2- 48 — 14 35 =1
4- 22 — 18 4 4- \ T — 8 38 1
6- 20 s 13 7 6- 43 — 4 37 | 2
8- 17 | — 9 8 8- ‘ 36 2 33 1
110- 16 - 5 1 | 80- o7 — 27 1
o 12 — 3 9 2- | 20, — 1 20 —
4- 10 — 2 8 4 | 16| — - 14 2
6- 8 — 1 7 6- | 12| — - 8 4
8- 6 - 1 5 8- o — - 5 4
=120 11 - = 11 90- 7l = - 2 5
2- R — = 1 4
4- Ll — - 1 3
‘ 6- 3| — - - 3
8- 3 — = — 3
> 100 7| — - — 7
Total 1000 | 585 315 104 ‘ 1000 220 395 310 | 70
Numbers 999 | 584 314 \ | 103561 | 22783 40906 32103 |
Mean | 80.2  96.6 47.0  62.6  75.7
S.D. | 7.2 7.5 \ | 6.4 6.5 6.5
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Appendix Table 2. Continued.
Cap Blanc Region
Length ‘ July-Sept., 1971 (50-100 m) Length Oct.-Dec., 1971 (10-40 m)
Class n - ~ Class )
Compo- ‘ Elemental : Compo- Elemental :
(cm) sition | Length-group Residual| (cm) sition Length-group Residual
<30 11 - T 8
30— ‘ 7 ® = - - 4 20~ 2| — — — 2
2- 9 6 — - @ — 3 2- 5 — = e 2
4 | 14 T, = = — 3 4- 3 L = @ — 2
6- ‘ 20 18 — — — 2 6- 5 2 = = 3
8- 2% | 26 — @— @ — 2 8- 7 4 — 3
40- 3 | 38 1 — — 1 30— 10 g8 - - 2
2= 41 39 1 — = 1 9 15 14 1 — —
- 41 | 41 2 == = —2 4- by | 22 i = —
6- 42 | 39 4 - -1 6- 33| 30 3 — -
8- | 42 | 33 8 — @ — 1 8- 45| 38 7 — —
50- 42 | 26 13 — @ — 3 40— 56| 41 13— 2
2- 40 8 19 - — 3 2- 67 | 41 23 — 3
4- 37 11 2 — — 1 4- 68| 35 35 — —2
6- 36 6 30 R -1 6- 73| 27 50 @ — —4
8- 37 3 33 T == 8- 78 18 63 1 —4
60— 36 2 33 2 = —1 50— 85 11 72 1 1
2- 36 1 30 4 — 1 2- 84 6 74 2 2
4- | 35 | — 25 - 2 4- | 72 3 69 3 =3
6- 33 — 19 12— 2 6- 60 1 58 5 —4
8- \ 31 — 13 18 — = 8- 53 1 44 8 —
70- 31 — 8 23 — — 60— 42 30 10 2
2- 32 | — 4 28 1 —1 2- 31 18 11 2
4- 3 | — 2 31 1 — 4- 23 10 12 1
6- 33 | — 1 31 2 -1 6- 16 5 11 -
8 | 31 — 1 28 3 -1 8 12 = 2 10 e
80- | 27 R — 23 4 — 70- | 9 1 8 =
3| 4 | — — 18 6 — 2- 6 = 5 1
4- 21 —  — 9 8 1 4 5 | = 3 2
6- 18 | — — 8 9 1 6- 4 = = 2 2
8- 5 | — — 4 11 = 8- B | — 1 2
90~ 13| - — 2 11 = =80 gl = 1 ‘ 8
2- | 12 | — — 1 11 =
4- 11 — = 1 9 1 ‘
6- 0 - — — 3 2 ‘ ‘
8- ‘ 8 — = 6 2 ‘
>100 | % | — —  — 11 15 ‘
|
Total 1000 | 320 270 255 100 51 1000 | 300 580 95 25
Numbers| 13850 ‘4432 3739 3531 1385 | 373890 \112167 216856 35519
Mean |45.0 60.0 76.0 91.0 41.6 52.6 65.0
5.7 6.2 6.3

S. D. |

' 6.2 6.4 6.5 7.3
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Appendix Table 2. Continued.
Cap Blanc Region
Length Oct.-Dec., 1971 (50-100 m) Length Jan.-Mar., 1972 (10-40 m)
Class Class = ———— o
Compo- Elemental ‘ . Compo- Elemental .
(em) sition Length-group Residual (cr) | sition Length-group 1 Residual
| <50 | g [ 2 - 6
|
20- 1l | — — — 1 50— 8 3 — — 5
2- 2 | — — — | 2 2— 10 5 — — 5
4- 3 1 — — | 2 4- | 11 9 — — 2
6— 4 2 = — 2 6- | 14 | 14 1 — -1
8- ; 7 4 — — 3 | 8- | 19 | 19 1 — -1
30— 10 8 — = 2 60— 25 | 24 3 — —2
2- 14 | 14 1 — -1 2- 33 | 28 5 — —
4- | 21 |21 1 — -1 4- 41 | 29 10 — 2
6- 31 | 28 3 — — 6- 45 | 28 17 — —
8- 42 | 34 7 — 1 8- 48 | 24 27 — -3
|
40- 53 | 36 14 - 3 70- 5 | 19 39 — -2
2— 62 35 24 - 3 2— 66 14 51 = 1
4- 65 | 30 37 — -2 4- 75 9 61 I 4
6- 72 1| 23 52 — —3 6- 76 5 68 1) 2
8- 82 | 15 66 = 1 8- 72 3 68 2 -1
50— 92 9 76 — 7 80~ 65 | 1 63 3 -2
2- 92 5 78 — 9 2- 58 | 1 53 5 —1
4- 76 2 73 — | 1 4- 51 | — 41 8 2
6- 58 1 61 — —4 6- 41 | — 29 11 1
8- 46 1 46 1 -2 8- 35 — 19 14 | 2
60— | 4 | — 31 1 2 90~ 29 | — 11 17 | 1
2- 24 | — 19 2 3 2- 24 | — 6 18 —
4- 16 | — 11 3 2| 4— 22 | — 3 19 —
6- | 1 | — 5 4 2 | 6- 19 | — 1 18 —
8- 9 | — 2 6 1 8- 15 | — 1 15 —1
|
{ )
70- 8 | — 1 7 — 100- | 12 | — — 12 —
2- 9 | — — 8 2- | 9 | — — 9 -
4- 9 | — = 9 = 4- 6 | — — 6 —
6- 9 | — 9 | = 6- 4 | — — 4 —
8- 8 | — = 8 8- 2 | — — 2 —
80— ‘ 7 | — — 7 — > 110 2 | — — 3 -1
2- 6 | — — 6 —
4- 5 o — 4 1
6- | 4 | — — 3 1|
8- | 3 | — — 2 1
~90 3 [ — 2 4
Total | 1000 (270 610 80 | 42 1000 240 580 170 18
Numbers | 11393 | 3076 6949 911 \ 9693 2326 5621 1647
Mean | 41.2 52.6 76.0 65.0 78.2 94.4

S. Di ‘

‘5.9 6.2 6.8

6.5 6.7 7.2




