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Introduction

In the pelagic chub mackerel fishery on the N.W.African
fishing grounds GDR and foreign factory trawlers obtained
high unit catches up to 40-60 tons per day. However, in

spite of the excellent condition of the chub mackerel stock
up to 1970 coneiderable differences in catches from year to
year and in the beginning snd duration of the fishing season
were found in commercial fishing leading to serious uncertain-
ties in fishing strategy.

On the other hand since 1970 some changes took place in the
fishery of this area. Thus, besides of cbvious stock reductions
in chub mackerel and sardinella and decreases of the catches in
pelagic fighes since 1971 alterations in the ichthyological
structure of the region 20-26°N could be observed leading to

the suggestion that temporal changes in environment conditions
were of importamcg in thie situation. Pilchard hitherto only
found north of 24"N advanced south and occured in enormous
quantities up to 20°N. Other fishes such as Macrorhamphosus were
registrated southerly and divergerces of the concentration type
in pelagic fishes were gtated.

In this report we'll try to discuss environmental conditions in
the fiehirg period up %o 1972 by classifying the years by means
of their temperature level and to confront them with the stock
conditions in chub mackerel.
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factory i fishing peried 19¢7-1972. Every year the
ships had @ ¢ in a "season" fishery in the area off
sape Blanco and Ca Barbag from June-November and in some years

in the pericd from December to April off Cape Blanco and Cape
Verde (south).
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The ships carried dbut a spedializsd chtib mackerel/horse mackerel
fishery continuously reaching chub mackerel gharea of 60-80 %
followed by horse mackerel.

Additionally fishing data of the soviet flett from 1958-1966 (1)
were used.

Owing %o the high developed and uniform catech technics there is a
basgis material for the chub mackerel stock which permits a first
comparison of the stock compositien with the character of environ-
wental conditions.

To classify temperature conditions following data were useds
- Water temperatures

Surface temperatures in the region 12-26°N from 1968-1970
according to the observations of merchant ships. Surface tempe=-
ratures at the etation M'bour (Senegal) 1958-1971 (2).

- Alr temperetures

Daily weather observations by the weather station Villa Cisnercs
(Rio de Oro) 1964~1975. Weather observations of the air port
Dakar-Yoff 1967=-1971.

The chub mackerel stock data were computed by virtual population
analysis.

The material used includes a total of 51683 analysed fishes.

Differences in the strength of year classes in chub mackerel popu-
lation

The figures refer tc chub mackerel concentrations in the region
between 12-23°N.

Pig. 1 shows the age composition of the chub mackerel catches of
GDR factory trawlers in the pericd from 1968~1972. According to

it the basis of the caitches is formed by 4-5 years old fishes. At
first sight some outstanding year clssses running through a period
of several years can be distinguished. :

In Fig. 2 the variations between age groups of different year classes
are demonstrated more detailed. From this picture well developed
year classes up to 1967 followed by the poor year ¢lasses 1967 and
1968 and the good one of 1969 are seen.

The seme trend results from the analysis of the age composition of

the chub mackerel stock. In the table the number of fisghes per
year class computed by virtusl population anslysis is given.
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Stock composition (x 10°)

!earlégg_ 1. }“m,ﬂ,g 3 4 5 Tt 6
1968 360 M7 445 294 126 56
1969 351 292 305 298 201 78
o 2
1971 T 340, \

1972 33441) 71510 25q1) 14110 74" 281

1) estimated values

Fig 3 shows the relative strengih of different age groups according
to the calculations by the virtual population analysis. The same
features as in fig. 2 can be seen.

By comparing the yesr classes in the +two figures one can discern
obvious differences in their abundance. ;

Year class state

1969 very well g
1968 weak (
1967 weak

1966 good

1965 excellent

1964 good

1963 moderate

1962 uncertain

To give s better illustration of the differences in year classes g
in fig. 4 a and 4 b the relative importance of different year
classes during the reported fishing period from 1968-1972 is ine
dicated.

Through all fishing years the excellent state of the year classes
1965 and 1966 can be recognized whereas the curves for the year
classes 1967 and 1968 are far below the other ones.

It is interesting to notice that inaspite of heavy fishing the
year class 1969 following after the bad ones of 1967/1968 obviously
exceeds those in the age of 2 years.

Long-time temperature situation on the fishing grounds

To charcterize the temperature level of g year available mean
monthly temperatures of the water surface and the air were used for
the two most important regions,the area of Cape Blanco (20-21°N) ana
the area of Cape Verde (12-15°N). In fig. 5 is shown the mean monthly
water surface temperature of the main fishing ground Cape Blanco
based on ships’ observations. From these curves can be distinguished
very low temperatures in winter 1967/1968 and a warm period since
1969. The same situation is met south of Dakar in this period as
shown in fig. 6.
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in Tig. 7 is given 8 chronological picture of the surface tempe-
ired for the mentioned periocd. The outlined temperature
differences eppecially in the spawning time in winter can be
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Very valuable informations about long-time temperature variations

follow from the water temperatiure data taken at the station M'bouxr/

Senegal which comprehend a period of 13 years. The mean monthly
water surface temperature at this station is given in fig. 8.
According to it in autumn and spring 1959/1960 there are quite cool
temperatures. Since 1962 can be discerned a permenent rise of the
temperature level both im sumner/autumn and winter season reachi
ite peak in 1966 with a slight intevruption in 1964. This situation
is followed by a striking negative temperature anomaly in wintex
1967 up to 1968. After +this warm itemperatures are found in spring,
sunmer and autumn 1969 and since the winter 1971 cool temperatures
prevalil.

Fig. 9 demonstrates the temperatures conditions at M'bour in a chro-
nological way and indicetes the spawning time when the fishes occur
in the observation srea. This plcture emphasizes quite well the
tewperature anomalies especially in the cool periecd from 1967-1968.
For better comparability the area covered by the temperature curves
in fig. 9 was gauged separately for the gpawning and feeding time.
The results are given in the following table.

Station M'bovr  Area covered by the temperature curves (cmz)

Year Spawning time Feeding time
e (Deco=April)  {Mai-Novembex)

1964 3.0 19.5

1966 53 22.2

1967 58 17.8

1968 1.0 207

“;69 '-éa’?' 2"‘:'06

1970 6.0 23.8

The temperature differences are cvident. To give an illustration of

the temperature situation in anomal years in fig. 12 the asnuual course ¢

of the mesn surface temperatures of the two fishing grounds Cape
Blanco and Cape Verde (south) in thres years are confronted. In pare-
ticular in winter the temperature deviations can be revealed.

To give a moxe precige information sbout the tenperature conditions

.

and their variations on the fishing grounds observations of the air
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- temperatures were added. In fige 10 the course of the mean monthly air
temperatures of the ailr pori Dskar-Yoil arc aemonstratedo High
temperatures rising frem a lew level im 1968 are seen in 1969. After
a warm pexiod up to 19(0 the temperatures drop sbruptly in 1971.

| vFor the fishlng ground ef Cape Blarco air temperature daua of the
- weather station Villc Cisneros are given in fig. 11. The trends men-
- tioned in the analysig of the water temperatures are evident. Low ,
temperatures in 1967/68, a warm pexicd from 1969~1970 snd low tempe-
ratures in the two years 1971-1972 can be traced cut. As a summary
- of the results of the analysis of long-term tenmperature structure
one can nake some interesting gtatenants.

In the pericd from 1058~197° in the region of the N.W. African

"fishing grounds can be pointed out negative and positive. temperature
; . snomalies which utter rot only in mean monthly water surface temne-
'@  ratures but also in air 4temperatures. -

These particularities are found both in the northern region of
Cape Blanco and south of Dakar.

5. Stock conposition in chub mackerel and temperature condltlons on
~the fishing grounds

. The characterization of the pecularitiesc in the age composition in
- chub mackerel and the description of {the temperature development .
in the last 14 years suggest a relation between the resulta.

- Fig. 13 compares the temperature features of the period from ‘
1964-1970 with the state of homologous age groups in the correspon=
- dend time. A striking coincidence can be seen. In the "warm years"-
.. 19651966 good year claspes are found whoreas the digtinctly weak
~ year classes 1967/68 are in relation with the nogative temperature
a - anomaly in these years. After this good year classes appear durlng
"~ a period of warm yeard. -

- In fig. 14 anothexr confrontation of ths state of the year classes .-
with the temperature conditions based on the measured asrca of the .
temperature curves in fig. 9 is given. The same trend is evident.’
Weak year classes can be seen in the time of temperature disord::
in 1967/68 whereas before and aftex this timo good year classcr - nd -
warm years are found. '

Considering the significance of the temperature level for the .
developrment of the year classes mainly the temperature level in
winter seems to be of importance, however reecalling to the mind the -
situation shown in the figures T’and 9 algo the temperature situation
in the remaining feeding $ime pLaya a certain role.

The reported results show that it is poseibly $o establish relatlons _
between the actual astate of the stocks of the pelaglic chub mackerel
and long-term the level of the temperature conditions on the N.W.
African fishing grounds.
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In this report we have te regtricet <o %n&sa facts and to refrain
from a further discussion of poaslble rsasons and consequences
of these findlngsa .
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