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Annual Report of the Department of
Game, Fish and Tsetse Control for the Year 1959

(a) Staff and General

The stafl position, set out in detail in Appendix 1, remained nominally the
same as al the close of 1958, but in actual fact it was very different. The whole of
the Senior Division staff, with the exception of the Fisheries Officer and Fishery
Research Officer, was seconded full time to security work for considerable periods
and even the two exceptions performed a number of part-time duties. Most of the
Central and Southern Province African game staff were similarly requisitioned.

2 The Director, Game Ranger, Central Province, Fish Ranger (Rivers) and
Tsetse Ranger were away from their normal work from the end of February to
nearly the end of April.  Tsetse Botanist and Senior Ranger were on secondment
from the beginning of March to the end of May. Game Ranger, Northern Province,
was similarly engaged from early March to the end of May, though allowed time
to contact his field staff during this period, while the Fish Ranger was requisitioned
from carly March (o the end of July. After a period of normal duties the Tsetse
Ranger was again scconded to special duty from the beginning of October to the
end of the year.

3. Considerable credit is due to the African staff for carrying on as normally
as possible during this period; particularly the headquarters staff, who kept routine
matters moving for some two months, virtually without direction or supervision
from any Senior Division Officer.

4. To add to the difficulties caused, directly or indirectly, by the disturbances,
the Fisheries Officer suffered from indifferent health which llil-ﬂlpL;I'E_'.t_l his movements
from April onwards and eventually caused his admission to hospital in October.
At the end of the year he still had not returned to duty.

5. Mr. A. V. ('.’i'.l.i||-~_, [ish l\":lll,'u'\l‘l' (Rivers), departed on vacation leave in
mid-August so that, all things considered, the staff was extremely depleted during
1959, '

6. In the face of the disorganization caused by secondments, illness, and the
;;vn-.-l‘ntll\_-' difficult \‘.'-‘l11\-I§I\'..'. conditions, no great progress could be made and the
Department was lard put to it to do much more than deal with routine matters.
Nevertheless some forward moves were made.  Two more observation camps were
erected in the Game Reserves and there were small extensions of the road system.
A start was made in the establishment of a fish farming unit in the Southern Province,
further useful experiments on gill-netting techniques were carried out by the Fisheries
Officer and his stafl and there was some excellent work by the Fishery Research
Officer on the population dynamics of Labeo mesops, probably the most important
commercial fish in Lake Nyasa after the Tilapia. ;

(b) Game
CROP PROTECTION
7. Crop protection activities were naturally very disorganized by the second-
ment of both Senior and Junior Division game staff to security duties for much of
the main growing scason. Matters did not really return to normal until the dry

season was well advanced, by which time the Game Rangers were largely concentrated
on work in relation to conservation and the Game Reserves.
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8. In the Northern Province
action against hippo on the Lake.s
hunters were stationed permanent]
elephant, which are apt to raid from the Vwag

9. In the Central Province |
Kota Kota District and Domira Bay and
Reserve, with an occasional visit tq Fort M
In the temporary absence of m
team made one or two organize
District,

hore in protection of the rice

a Marsh area.

10. In the Southern Prg

Valley in protection of the cotton lands
north of the Majete Reserve to
There were also sorties along the

lands, and two
y on the Nkamanga plains to turn back the

lunters were maintained along the Lake-shore in
also along the eastern edge of the Kasungtll
anning District to drive off raiding (-ticpll.an i
ore important targets, part of the Central lrov’ln;a
d and concerted efforts against vermin in Kota Kota

vince hunters were maintained in the lower :\'Iwzun:;
and there were occasional visits to the cl_“-t
turn back elephant raitling mto Mwanza District.

Port Herald stretches of the Shire River, the (:t'-rl‘f'mtl
Shire in the vicinity of Liwonde, anq the Fort Johnston Lake-shore, chiefly agains
elephant and hippo.

11. In the Southern Prg
action by the Senior Ranger in

vince also, an electric fence was successfully put in

Chief Chimwala’s area on the shore of Lake Malombe,
in protection of the rice lands against hippo. It worked very satisfactorily for a
time but, in the absence of Senjoy Division staff on security duties, was allowed to
fall into disrepair and ceased to

to normal duty in June

function. The Senior Ranger repaired it on return

1e.  In his absence on work in the Lower River, and in the
absence of both Fisheries 0

owing to sickness anq furt

ficer anq Tsetse Ranger from the Fort Johnston station

her Secondment, it fell into disrepair again by the end
of the year,

12. For the months iy

L Which it wag in action it appeared to achieve its purpose
very well and to be welcomed by the

a great pity that the Joc
rame Department staff,
operations necessary

al authorities

people who enjoyed its protection. 1
could not, in the unavoidahje absence of a
Str themselyes to carry out the elementary maintenance

€ to keep it in action. The fence will be put in order again as
S00n as possible and

renewel attempts ma

13.  Some trials of « cartridge Topes " ag:
These devices, consisting of 5 leng

charges attached at intervals,

de to get the local people to play their

tinst raiding animals were also ma{lt{i
th of slow burning fuse with a number of sma

. Producing a succession of detonations, were tried
against pig and bahoop and, o

ai) : 1 one occasion, ele
driving these animals out of the

sufficient duration to make the;

phant. They were SUCCI“SSf‘E[I ”}
Crops, at least for a time, but whether the effect is o
' e economically Practicable is not yet known.

Payments for vermip trophies was also continued,

s 1oty funds and African Development and Welfz;}‘é:
funds. Judging by reports, which admittedly are not absolutely complete, it di
not produce such good results g5 in former years, partly no doubt, because of diffi-
culties over ammunition in th

e disturpeq periods,
15.  Details of animals

destroyed i Crop protection activities are shown in
Appendix II, 4 ok

CROCODILE HUNTING
16. Four licensees were |

professional African hunters fr,

17. A total of 1,088 reptiles wag re
decline from the 1,821 of 1958 th

om Tanganyika,

. . . " - A LEg
1 rather sporadic action during the year, also a few

ported as captured, which was less of a

¢ ; ] an might have beep expected, considering the
difficulties that Circumstances

ave imposed on the operators,
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18. Some 64 per cent. of the skins were of 6 foot or under, that is of immature
specimens, and although the removal of the larger crocodiles may have led to a higher
survival rate amongst small crocodiles and hence to a greater proportion of small
specimens in the population as a whole, the apparent reliance on small specimens
1s not a very healthy augury for the continuation of the industry.

GAME CONSERVATION

19, The Lifupa observation camp in the Kasungu Reserve was opened for the
second year in July. There were a number of day visitors but it is apparent that
accommodation for more than two people needs to be provided before the camp
will attract people to stay. Financial provision for this exists, and it is hoped to
extend the camp slightly before next dry season.

20. Observation camps were established on the shoulder of Chipata Mountain
in the Kota Kota Reserve and on the bank of the Mwabvi River in the Mwabvi
Reserve, but were not completed until the close of the dry season, too late for opening.
These camps will both accommodate four people and are on sclf-service lines. In
the Kota Kota Reserve a road was made from the main Lilongwe-Kota Kota road
to Tongole on the Bua River, where it is hoped to erect another camp next year.

2. Members of the Fauna Preservation Society co-operated with officers of
the Department in fauna counts over portions of the Kasungu and Mwabvi Reserves
and details of the observations made are set out in Appendix III, Table I. The
Kasungu count in particular showed, for Nyasaland, a reasonably good variety and
quantity of game. Particular thanks are due to District Commissioner, Kasungu,
for his help in organizing the expedition to this Reserve.

22.  Once again the Department sponsored visits by African schoolboys to the
Mwabvi and Kasungu Reserves. Owing to the disorganization of work resulting
from the disturbances it was comparatively late in the season before these could
be attempted, but such visits as could be arranged produced encouraging responses.

23. A Controlled Area was proclaimed on the southern part of the Vipya in
February and offers good prospects. Observations of game in it included both
buffalo and elephant and the comparatively rare red duiker., This area is to be
managed in close co-operation with the Native Administration of Chief Kabunduli.

24. Inspections of the Vwaza Marsh arca rather late in the dry season did not
show any very large concentrations of game and it is suspected that this area re-
presents a seasonal rather than permanent habitat for many species, There is some
evidence of a connection between this area and the Nyika grasslands and it seems

likely that its chief importance may be as a cold season habitat for some of the Nyika
herds. L

25.  Attacks on the inoffensive hippo in Lake
have by common consent of both African and non-A
molested, made it necessary to prohibit the shooting of them in this very confined
and accessible habitat. This was almost as much in protection of the local fishing
interests as of the hippo themselves, for these animals add a great deal to the fertility
of the water by manuring it, and moreover fishing would become a somewhat dangerous

business if they were frightened into abandoning their usually tolerant attitude
to fishing canoes.

azuni, which in former years
frican been left virtually un-

26. During the year attempts were made to train the Game Reserve Guards
to make more systematic and standardized records of their observations of game in
the Reserves, so that observations over various periods could be readily compared.
The attempts met with some measure of success and the observations are tabulated
in Appendix III, Table II,




27. Observations in previous years, though agreeing in respect of‘ t-hc-t}ilnl;ﬁli
of game seen in various localities, unfnrtunately_do not provide data for Lomparl -for
with 1959 on a numerical basis, so that there 1s, as yet, no very gU_Od {-{Tm‘mf_ ot
comment. Nevertheless the figures do suggest some sort of pattern in some L?’lflb
Thus the Lengwe, Kota Kota and Kasungu records indicate a moderately s .:ing
game population, perhaps moving within the Reserve area, but not Wlﬂ.ltlllt‘l{\_;{lo
from it. ' A hint of internal migration is given in the Kasungu figures for buffalo,

3 i . ¥ s withi is ver
which fit the hypothesis of a cyclic movement over a settled range within this very
considerable area, the herd or h

erds coming within the orbit of the routine Pa‘t';'ihj
every other month. The Nyika grassland observations sketch the gradual ummgl‘ull.
tion of the zebra, roan and eland as the season moves from winter to summer, whi f;
those for Majete indicate a contrary movement, perhaps in search of_ gra_zn}g tf
water on the lowlands. Some such movement onto the plains lands is smul.lrl}’
suggested by the Mwabvi figures, which show a marked increase for sable, kudu
and impala in the last two months of the year.
28. There was a fall in the number of game licences taken out, probably l"""l_‘,tly
a reflection of the difficult and troubled times, and it is certain that much shonlmg)
without licence went on. There were also signs of increased poaching in the GM}‘E
Reserves, no doubt as an effect of the withdrawal of game staff for other duties
during the disturbances, and though no extravagant inroads seem to have h(fff;l
made on the game stocks, a 8ood deal of ground was lost in the struggle to establish
the prestige of the laws connected with the Reserves.
20. There were some successful prosecutions for offences both inside and
outside Reserves. The extreme difficulty of getting incontrovertible evidence l“f
€T, once again plain, and a number of cases were lost for l_;u'._l( Ul
satisfy the Magistrates, or on legal technicalities. Skillec
aring and presenting these cases is very badly needed.

(¢) Fishery

THE STATE op THE T

30. The catch per unit e
taking the year as a whole.

some months of the year and

evidence sufficient to
legal assistance in prep

ISH STOCKS

ffort in the ring-net fishery declined perceptibly,
In spite of the introduction of a fourth liCt!]l.‘-‘«C('-‘f?:
_ 5 of th 4 1ise in total number of ring-net pulls from 9,325
in 1958 to 12,412 in 1959, total ting-net landings fell from approximately 466,000
dozen in 1958 to 423 500 dozen in 1959, This represents a fall in catch of approxi-
mately 9 per cent. for a rise in effort of about 33 per cent.  The calculation, more-
over, ignores the fact that nets Wwere, on the whole, larger than those in use in 1958.

n catch per single pull has, of course, been t
two years, as inspection of T

32, The figures in this Table co
from those published in 1958
it is believed, a more
the basis of the cor
the different volun
This seems a more
the comparison ma

31. The decline i aking place fairly
steadily over the past able IT in Appendix 1V shows.
rrected for variations
958 becanse they
logical system,
nparative leng
1es of water e
logical way of
v not be compl

33. Be that as it may and evep i
over the past few years, there is a de
been alleged, be accounted fo

in net size are different
have been worked out on a different and,
Instead of making a straight comparison on
ths of net only, the calculation is now based on
nelosed by nets of varying lengths and depths.
comparing the fishing effort of two ring-nets, but
etely valid.

gnoring the fact that net sizes have increased
a decline in most cases. This can hardly, as has
| ) or by increased competition between nets for this should
not bring a progressive decline byt only a decline when the new nets enter the field.
This dqe;s not fit the picture here and it is difficult to account for the figures on any
supposition other than a fall in stock density in south-east arm.
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34. This, of course, may be the result of a variety of causes, of which too high
a fishing rate is only one, and though it seems the most probable cause, it may well
not be the correct one. It is also to be noted that the greater part of the fall in
both 1958 and 1959 is caused by poor catehes from about June, 1958, to July, 1959.
The last four months of 1959 showed a slight increase over the 1958 figures, though
they did not reach those of 1957, so there is perhaps a little hope that the recession
was a temporary one.

35. A scction of opinion is inclined to blame the whole of the deterioration,
if deterioration there is, on the use of small-mesh shore seines by the inshore fishermen.
There is no doubt of course, as the figures i the various Annual Reports show,
that a number of immature T4lapia are landed by this section of the industry, chiefly
by means of these nets. There is, however, equally no doubt, as the Annual Reports
also show, that these same nets land a great quantity of the Haplochromis group, which
are mature at a small size and which would therefore be lost to the fishery if the
small-meshed shore seines were abandoned.

36. Thus during the eleven years ending on 31st December, 1958, records of
small-meshed shore seine catches kept at four of the major fishing beaches in the
south-east arm, which are well distributed about the shore line, show a total catch
of some 3,178,000 immature 7Tilapia against 28,031,000 Haplochromids. The
proportion of the catch made up by immature 7T¥lapia thus amounted to no more
than approximately 10 per cent., and the actual number, on the average, works
out at 288,909 per annum.

37. If one supposes, which it is scarely reasonable to do, that all these small
Tilapia would have survived to maturity had the small-meshed shore seines not
been in use, and if one supposes that they were all immature specimens of the species
of Tilapia which make up the bulk of the ring-net catches, which is not the case,
and if one supposes that they were all caught at maturity, then they would have
added 288,909 to the average Tilapia landings by ring-nets.

38. Since these, over the past eleven years, amount to an average 28,111,936
fish this addition would have amounted to an increase of 1 per cent. Suppose one
multiplies this by ten to allow for unrecorded catches and unrecorded beaches, which
is a fairly liberal allowance, it still does not represent a very decisive contribution.

39.  Thus, though the small-meshed shore seines undoubtedly present a problem,
it does not appear likely that their abandonment would solve everything.

40 Investigations into the population dynamics of Labeo, probably the second
most important commercial fish in Lake Nyasa, suggest that there is room for a
considerable expansion in the fishery for this species.

THE NON-AFRICAN FISHERY

41. There were five commercial licensees fishing during the year, of which three
fished consistently in the south-cast arm, one for ten months in the south-east and
two months in the south-west arm, while one fished in the south-west arm except for
the last three months, when he is reported as having suspended operations.

42. Catchlies totalled 145 short tons in the south-west arm and 3,963 in the south-
east, an overall decline of 500 tons since 1958 for the non-African section of the
industry. The decline of 152 short tons in the south-west arm catches is easily
understandable in view of the great reduction in effort there, while the decline of 348
tons in the south-cast arm was due to a fall in Tilapia catches. The gill-net fishery
yielded about the same quantity of Labeo and catfish, with a perceptibly lower total
yardage of netting,
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43. The experiment in the use of a small-meshed ring-net in the south'-wei:;tsz;l:;
was discontinued in June, as an analysis of the catches showed they conta:]lle Haplo
56 per cent. of immature T4lapia and no more than 14 per cent. of the sm Tilapia
chromids the net was designed to catch. The actual number of immature

5 . 1 5
reported as landed in the ten months this net was in operation was abo?ut tlhree St;};}lzs
the total recorded catch in 1958 at five inshore stations where small-mesh shore
are in use,

44. The great reduction of effort in the south-west arm is a most dis@{JpOl’;it‘ni
feature of the year’s events, more especially as tlu:: south-east arm seems to s 10W{thg?) ‘
of overstrain, but is understandable under the circumstances. Clearly some s

road system, and possibly a new fishing method as well, needs to be evolved if this
arm is to be developed for larg,

e-scale open-water fishing. Even the African hll(g:?r:e
fishing with its low overheads and small output can barely cope with the marketing
problem posed by lack of communications.

Data from the non-African fishery are shown in Appendix IV.

THE AFRICAN FISHERY

45.  The use of imported gill-nets by African fishermen contin ued to rise stef:ph}’
and in many cases suppliers had great difficulty in keeping pace with the demand.

This is a great change from seven or ejght years ago, when imported nets were almﬂ?ﬁ
unknown to the African fishermen, It is a result, partly of the vision of a ccrlii_-lr
commercial firm in making supplies available before there was a proved den)an(% 'Oh
them, partly of the increased purchasing power of the general African public W 1}Cn
has enabled the African fishermen to bear higher overheads, and partly of the evolutio
of the nylon net with its higher catching power and increased durabili ty.

46. A less desirable development
distribution and use of small-

there is a legitimate use for th
occur, but there appears to b

is a gradual but decided increase in thﬁ
meshed netting for shore seines. As discussed abq‘é:
ese off beaches where the small growing H aplochmmll 5
¢ a tendency to extend their use to other parts ?f_ t “E
1 significant Quantities of immature Tilapia withou
compensating benefit in the shape of big catches of Haplochromis. Tt seems Vﬂfdy
probable that some method of checking this improper use will have to be found.
Although it is not believed that these small-mesh nets yet do great damage they
clearly could and would do so was extended indefinitely.

47. The introduction of a scheme of Government loans to Africans to finance
business and agricultural ventures gave useful impetus to the evolution of a class of
truly commercial African fisherme . By the end of the year some twelve loans of a
total value of £2,700 were in operation and a number of other fishermen were buying
proper boats and engines from thejr OWn resources,

48. Tt is most unforty

were the result of the distur
Fisheries Officer severe
from the African fisher

if their yse

nate that delays in repairs to the Fisheries launch, Whig;
}Japces early in the year, and the subsequent illness of t

ly limited contact with these embryonic businesses. Data
Y are shown at Appendix V.

THE FISH TRADE
49. Permissio

anrssion to export not having led to an y disasters in 1958 it was continued,
under a licensing system, in 1959,

60. The issue of lic

: ences was, by direction, confined to fishermen, both African
and non-African, who had developed Proper businesses and hence were responsible for
the greater part of production,
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51. Tt was felt that these major operators were in a better position than anyone
else to judge what the local market would really absorb and they were individually
warned that if it became apparent that the local markets were being deliberately and
consistently starved Government would have to reconsider the situation. It was
made plain that it was therefore in their long term interests to adjust the flow of their
trade so as to keep the local market adequately supplied.

52. In the event some 800 short tons of fish, expressed in terms of its original
landed weight, were exported during 1959 to other parts of the Federation, chiefly
Southern Rhodesia. Of this, 150 short tons went out as fresh fish, and the remainder
in the salted or smoked form.

53. This represents a rise of 410 short tons over the 390 short tons exported in
1958, and Nyasaland fish is obviously becoming better established on the Southern
Rhodesian market. Nevertheless the amount exported represented only about
20 per cent. of the non-African catch by itself and, of course, a much smaller proportion
of the total catch from all sources. There were some African export licensees but
they appeared to take little advantage of the opportunity to export and the over-
whelming proportion was exported by three of the five non-African firms.

54. The effect on the home market did not appear to be severe. There was a
rise in the price of fish on the major markets; but some rise is, of course, to be expected
anyway, in concert with gradual price rise of all commodities, and there seems little
reason to believe that the comparatively small proportion of the catch exported had a
decisive effect on legitimate consumer interests. Nor indeed were these local prices
plainly exorbitant and the exporters state that the landed price in Salisbury is very
little, if anything, above the price which can be obtained here when the market is not
oversupplied.

55. Details of the export trade are shown at Appendix IV, Table VI,

DEVELOPMENT WORK

56. The stress of the disturbances and the illness of the Fisheries Officer severely
limited the possibilities of progress on the development side.

57. The Nkata Bay school for pmspccti\.re commercial fishermen commenced its
1959 courses on 11th January with four trainees, and continued until mid-March,
when courses were suspended because of the disturbances.  The Fish Ranger was not
available for supervision for the last few weeks of this period, but routine fishing was
carried on by the African school staff as far as possible and con_tiuued until the school
reopened, Courses recommenced on 4th August, when the situation had quietened
and the Fish Ranger was released for normal duties. In all, a total of four courses were
held during the year and eleven tramees attended.

58. Proceeds of the sale of fish caught in the nets belonging to the school
amounted to £96 up to the end of November and a good deal of fish was also supplied
free to security forces.

59. The boat building scheme was continued at Fort Johnston and seven boats
were completed during the year. At Nkata Bay the Department discontinued
building as the African carpenter who had been employed for this purpose decided to
take a Government loan to open his own business, using the Departmental design.
This, of course, is the sort of development which has been aimed at from the beginning
of the scheme and it is to be hoped that someone in the Southern Province will soon
follow suit. The granting of loans to African fishermen has, as foreseen, materially
increased the demand for these boats and it would seem that there is a good oppor-
tunity for someone.

7




EXPERIMENTAL WORK

60. Some interesting experiments were made by the Fish Ranger, at Nlﬁtﬁ
Bay, with the help of the Fisheries Research Officer, in comparing the rates at w 1:1 5
various types of corks and plastic floats lost buoyancy under the high prcsi.hat
conditions developing in deep water gill-net setting. Experience had sh’ownh :
collapse of corks and loss of buoyancy were a considerable problem in this fishery.

61. The experiment was carried out with six types of plastic float and two
different sizes of natural cork.

62.  The floats and corks were attached together and dropped to quclly twentYE
five fathoms depth. They were set each evening on weekdays and raised the nex
morning, and tested for buoyancy immediately after being liffed.

63. The method for comparing buoyancy was as follows: The float or cork was
placed in a vessel containing water, having first had weights attached which were ]}lst
insufficient to submerge it. - Smaller weights were then balanced on the u pper surface
until this also submerged and the tota] weight necessary to bring about sinking was
thus ascertained. Measurement was to the nearest gram. The weight necessary
to bring about submergence was then expressed as a percentage of that necessary
when the cork or float was brand new. The figures obtained thus give an indication
of the percentage of original buoyancy retained as the experiment proceeded.

64.

There were fifty-nine sets and the results are set out in tabular form below.
For the sake of brevity some of the sets are omitted after the first five.

Percentage of original buoyancy retained after each set

Plastic | Plastic Plastic | Plastic ‘ Plastic l Plastic 5
Set No. — NSRS 5 -|  Cork Corh >
A B (3 b} n I 21w 13| 4x 13

p BT a 100 100 100 100 100 100 100 100

2. .. e [ 100 | 160 100 | 100 100 | 820 | 928 | 100

& o 1001 9668 | 190 | g0 100 | 829 | 907 | 100

4. 100 85.5 100 84.4 100 3.6 82.8 bo.2

P 2 91.8 84.7 100 79.7 100 79.1 77.8 844
1B o v [Ted0 ) 893 fitiee | oats | tob L | 707 | 763
L0+ e | 814 ) 818 | g0 | 703 | 100 65.1 | 614 | 043
80w s il 1B B I 100 | 703 | 100 705 | 571 | 56.9
25 . ol - B I o W W R T S
30. oo | WO ion | een | i | %an | dse | 467
gg- <l 729 | 612 100 584 | 077 | 488 | 423 | 377

L | 663 | 636 99 546 | 97.0 | 365 | 38.1 23.9
- | 880 | ese 98 | 602 | 970 | 36.5 | 353 | 203
P s s | ane || e sade | Gre | dok | gt ha
Wt. originally i e 9% | 432 | 970 | 365 | 269 5.
required to im-
merse  specimen |
when new Idgm| 118 BM | 145 ¢m | 64 gm | 177 gm | 120 gm | 140 gm | 255 gm

S | : e 2=
65. On the first day of

submersion the two plastic floats “ A" and ““ B " had
COII?‘({)SSCE[ badly and there were signs of shrinl-:a;l;e in " 1‘)('1' ﬁ;md “F" After this
rp?gsltic go‘;‘"tl;f;zﬁ?_on()dm?re Was noticed until the sixteenth setting when the fOLl‘-'
showed a distort oriec above showed 5 marked shrinkage, while the natural corks

, on of shape and develoned doer oor il e to this
time these natural corks had retai;etllogﬁpticep g gl o

N ST |
or thie ; but lost 40 per cent. of their origina
}:ii};ﬂin];:afé aﬁitcl; thfm ot Visual deterioration was noted but there was a steadﬁf

88 yancy i four of the plastic float and the natural corks, It is to be note
5



that there was some small recovery of buoyancy over the week-ends, when no immer-
sions were made and the floats had an opportunity to dry out.  Some of the buoyancy
loss was therefore due to water-logging.

66. At Fort Johnston the Fisheries stafl made a number of experiments in
various gill-netting techniques, under the direction and supervision of the Fisheries
Officer.

67. The first was another series of coloured net experiments, in continuation of
those begun in 1958. A total of forty-one settings were made between 15.12.58 and
20.3.59 but owing to net damage not all the nets were set every time. Dark blue,
brown and light green were set 39 times, dark green was set 38 times, and dark blue
and white 37 times. Sets were in the south-east arm in about 6 fathoms of water and
the nets were 4" mesh.

68. The results, not corrected for the slight differences in numbers of sets, were
as follows:

|
Total | Percendage

Nos. of fish by genera
Ifj\\'}j | f.l,l[ h’}fﬂ{ = =l | | — = r—x
= cateh Tilapia | Labeo | Bagrus | Clarias | Other
T T— | s | 219 49 161 | 20 i 24 4
White o o | 29() ]3'!_"' 37 144 17 17 b
Dark green ., i | 180 14, ‘ 29 98 2 - X
Light blue .. B 191 15% 27 135 5 23 !
Dark blue .. i 145 L1, 20 82 1 16 7
Brown N ia 253 | 21% ! 70 140 ‘ Lo 28 5
Torat . 1,247 | ‘ 251 ! T55 ‘ 7 ‘ 133 | 33
| |

69. Ignoring the slight differences which would in any case have resulted from
the slight differences in numbers of sets, the catches suggest that some advantage is to
be gained by using light green or brown nets.  The brown used was a very red brown.

70.  In the first of the 1958 experiments, in which brown was not used, light green
also took first place, with white a close second. In the second 1958 experiment white
came top with light green a close second and brown equal third with light blue. The
1959 experiment thus shows light green as giving the most consistent results but the
difference from plain white is not very marked.

71.  The next experiment in 1959 was with varying methods of mounting. Two
nets, each of stretched length of 100 yards, were mounted “ by the half ", as is the
normal commercial practice, to a total set length of 100 yards. These were fished
against a pair of identical nets mounted “ by the third " to a total set length of 132
yards. Both series were 4" mesh.

72. There were 41 settings in all but the n&ts_mmmtcnl by the half were reduced
to half length for two settings and those by the third for one setting. The period of
setting was 15.12.58 to 20.3.59 and the nets were set in about six fathoms.

73.  The results, again not corrected for the small difference in the number of
sets, were as follows;
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74. On the average the nets mounted by the third thus caught rather more
and slightly larger fish than those mounted by the half, except in the case of 1", lidole
where the numbers were too small for a very useful comparison to be made.

75. The Fisheries Research Organization, on the basis of experience at Nkata
Bay, recommend a method of mounting slightly more extended than by the third,
giving 70 yards set length for a 100 yards stretched length net. If this method
had been followed the difference between the catch and that obtained by the normal
commercial practice of mounting by the half might be expected to have been larger,
but even the 9 per cent. increase in the Labeo catch achieved by extending the
individual net to 61 yards, instead of the usual 50, might be sigmficant if applied
to commercial scale fishing.

76. A third experiment concerned the comparison of catches from a net which
was meticulously mended between sets and one which was merely roughly " cobbled "
as quickly as possible. This was a very relevant experiment, particularly from the
point of view of the African fishermen. A great cle_al of labour, and therefore money,
is spent on the very careful repair of gill-nets and it seemed likely that much of this
expenditure might be unproductive.

77. The nets were identical 4" mesh nylon nets, set together in about six
fathoms of water. They were set 40 times between 11th May and 21st August,
when the experiment was interfered with by the theft of the mended net of the
pair.

78.  Over this period the results were as follows:

Percentuge
Total Total of total Hours Nos. of fish by genera
Net manber wt. cateh repaiy | ——————— |
fish by Nos. work | Tilupia | Labeo | Clavias |Bagrus| Other
SEEL 1 l
Mended . 128 106 kg 449, | 20 515 16 | 45 27 b
Unmended 164 127 kg a6hy, 6} 37 21 [115) 22 19
T 72 | 87 | 110 ‘ 9 | 2

79. The result to this point strongly suggests that only a very limited amount
of mending is really worth while.
80. The experiment was continued to the end of the year for another nineteen

sets, the stolen ** mended " net being replaced by a new net. A comparison of 59
settings of the unmended net with 40 of one mended net and 19 settings of another,

are as follows:

l Pevcenlage . b
Total | of total | Hours Nos. of fish by gencra
Net Numbir cateh 1] S e I— R— T ———
fish by Nos. worl Tilafia | Labeo | Clarias | Bageus | Olhey
Mended - 308 afi 52% 511 ‘]29: 61 ﬁ? 49 | 10
Unmended .. | 200 48%, 15 98 43 85 42 | 22
e (R i 220 ‘ 104 | 151 o | s




8L. Thus the final result leads to much the same conclusion as the first ha}f
of the experiment. The *“unmended ” net was not only competing against a nt%
which was carefully mended but two thirds of the way through the series a I}mmf
new net was introduced on the * mended " side of the experiment. In spite o

being at this extra tlisad\'antugc the “ unmended "' net caught very nearly as much
fish as did the other.

82. During the latter part of the
parisons were introduced with the me
3-ply twine as against the

experiment referred to above, further comi
nded and unmended nets. A net made of
usual 6-ply was introduced for comparison. It was
intended that this should be a mended net, but lack of mending twine supplies ma(lt?
it more comparable with the unmende 6-ply net. The 3-ply net can be b_Ollglit
for about half the price of the O-ply. This was combined also with an experiment
in which the effect of baiting a net was tried. A further mended 6-ply net was
introduced and bags of fish fragments were tied to the foot-rope. Thus the mended

G-ply net cm_zl(l be compared with » similar baited net and the unmended 6-ply net
compared with an ““ unmendeq

3-ply net, although in the latter case the G-plﬁ
net had alrcmly‘hcen set for some 4() times, whereas the 3-ply net was new. A
the nets were 4-inch mesh, mounted iy the same way, and were fished together m
about 6 fathoms of water.

Results of 38 sets over the period 9th October, 1959,
to I5th January, 1960, were as follows:

__-_-_-——-—-.-_-__ o 25
| |
o | |
Net Fotal Total | Hours | Nos. of fish by genera
[ number | caten repair b= - Mide e e
£ fish by Nos. work I Tilapia Jf_m‘n-ni Clarias |Bagris U.’iﬂi_
Mended 6 88 | o s
Rl 383 | 39 | s1p | 153 | 137 38 8 | 20
Baited 6 ply I a5y e t——f—— T
< ) S S ‘ 30% | 613 150 | 108 16 o e
Vimended § ly | 250 | 2% [ o3 | 136 b | 4z | 24| 4
et ae T B e A e Ol ol Wit ==
el L A 205 | 179 | 24 | 107 15 16 31| 6
1,195 ‘ [ E _}_s_rzh_ aaa | 1ag | 128 | 45

adva?i:lr»{eliiillc ffﬁfl’(?\lx}?n? the practics S0 1ot S0 far, suggest that there would be e
non-predatory Laheo s [;chac':iC{:, at least in the south-east arm waters where t‘1 2
Distng the ﬁrs;t:; i‘: wi-rllc ‘ t]z!a- @ make up such g large proportion of the cal‘flu'ls'r
mended net (1;35‘11;;]1,1 | ;8 e 3”1“1}' mmended net caught almost as well as the fr-!’,.‘/
deteriorated fajr]y r::.nFIl U_f"‘|1“35]?ect1voly). ’l‘hcczltcllesoflhc:l-ply m:t,howt“.{'ii
was less good thﬁn t]IJ'k Y S0 that its gyerall performance during the whole peLe

before the CXI)QI’i}] wntkeb wimended 6-ply pet which had seen considerable service
much fish as the mendede({jim;. Lo 3-ply net had, however, caught about half as
three times as much lak, "Ply net which haq cost twice as much and on which oveg
may still show that l"heogr Eincl tmf"f had been spent in repairs, Further experimen

that there are signs in til:p Y Bt is the more economical. [t is interesting to note
para. 80 a} ; o results of thig part of the experiment as well as that in

Dove that the deteriaceis. “1 : ; i ary and
Laheo, where . terioration iy, the catch is mainly amongst Tilapia anc

as CJ{I L W=
These resylts s and 'E‘;F;m Catches are maintained with the unmended :1:11:1-
b-ply nets, rc, resent ISon is made between the mended and unmende
Although the }t}ot;{incla:t;}llat%rf:’tage of the same experiment referred to in para. 801:
seems likely that the sq\i)in IS IS now reduced to two-thirds by lack of mending, 'ln
cateh when the eXperiment is ¢ ense will outweigh the reduction 1

of time ang ex "
omplete an( the économic aspects are fully considered.
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84, Another gill-net series concerned a trial of a net on which the foot-rope
itself was made of specially heavy material, against an identical net weighted in the
normal way, with clay weights attached at intervals along a normal foot-rope.
Both were 4 inch nylon nets set in about 6 fathoms of water over the period 4th May
to 15th January, 1960, there being 94 sets in all.  Results were as follows:

Pereentage
Total total Huurs Nos. af fish by penera
Neét No. catoh repaiy | —— I e
fish by Nos. work | Filapia I.m‘u'ul Clarias |Bagrus| Other
Heavy foot-rope ;
(10 kg. per 100 m.) 610 569, 43 285 125 b2 faded 30
Normal foot-rope 5
(clay wts) . 512 | 469, 94 190 87 L3 ] 46
1,131 | 475 | 212 | 205 | 158 [ 81
|

85. The advantage of the heavy foot-rope is most obvious in the considerable
reduction in mending time which comes with its use. The normal weights set at
intervals along the foot-rope frequently tangle in the meshes and tears are caused in
handling and setting. Similarly setting is much easier and more rapid.

86. A conclusion as to whether the heavy foot-rope gives any increase in the
actual catching power must await the results of statistical analysis, but clearly it gives
no decrease. The overall economics of using the heavy foot-rope, taking into con-
sideration the costs of the special rope, etc., have still to be worked out.

FISHERIES RESEARCH ORGANIZATION

87. Work was severely hampered by the disturbances and also by the lack of a
launch for all but a few weeks of the year. This again was, in part, an ‘indirect result
of the disturbances.

88.  No second Research Officer could be found by the end of the year though an
offer of appointment had been made by the end of it.

89.  During the brief period in which a launch was available some most interesting
and informative work was done on the population dynamics of Labeo mesops, using
fleets of gill-nets with mesh varying by small increments.

90. The experiment is not yet complete but much interim information was
gathered on the selectivity of gill-nets for Laheo mesops, on the major aspects of its
life history and on feeding cycles, and the work also gave the basis for a tentative
estimate of growth and mortality rates.

91, Some progress was also made in the Engraulicypris investigation and while
this is far from complete the picture of its life history is beginning to emerge with
some approach to clarity.

92. A full report of the activities of the research unit is to be published by the
Joint Fisheries Research Organization.

TROUT FISHING

93.  Returns for the 1958/59 season show that a total of 42 licences were taken
out for the North Rumpi stream, net value being £22-10s, Most were daily or weekly
licences.  Some 73 fish were taken in 71 rod days, the sizes ranging from 12 inches to
17§ inches and 27 fish under 12 inches were returned, including one of only 4 inches,

13
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94. Opinions have been expressed on the basis of fishing c'lurmgbtljtdill?oﬂfbl{;
season which is not yet completed, that the fish in this stream are not rft.e' tl'lEE" ik
this is true there can be no fish younger than six years in the Rtx_feam, 01t foJr 4
stocking was in 1953. This seems rather unlikely, nor is it easy to "m':.(’}m_ 5
4 inch fish referred to above, for nothing as small as this was stocked {_{ng]mr: yc.;ul'fer

85. The neighbouring stream, the Kaziwiziwi, does, ]1mvm-m't seem. to sul
from this defect, no small fish having been recorded from it and fish in general bglrzg
scarce. The 1958/59 season showed 19 rod days and 6 fish only landed, at size
ranging from 12 to 17} inches. ,,‘

96.  Only seven licences, valued at £4-15s, were taken_ out for t_he IQSHI&)-i%caﬁgl
on Mlanje. A total of 54 fish were taken in 21 rod days at sizes varying from 8} inches

to 14 inches, the majority being in the 81 to 10 inch range. Some 198 fish under
8} inches were returned.

97.  Licences for the Zomba Mountain fishing in 1958/59 totalled 52 wi tha \f?:?lli
of £37-5s.  The rod days on this stream amounted to 141 with 169 fish taken s:tt)ﬂfich
varying from 84 inches to 17} inches. Most were in the 9 inch range, while 269 fis
of 84 inches and under were returned.

98. The stretch between t
Williams Falls, closed since the
for 195960, Returns of fishing
the stretch does not sugge
of the fish in it, as it wa

he upper limits of the Reservoir fishing an.'d the
end of the 1955/56 season, was reopened to i;slun%
for this season are not complete but inspuctlonlf:i
st that closure has led to much increase in the average size
s hoped it would do.

99.  The Reservoir fishing suffered a rather severe set- back during the latter part
of 1959 when the Reservoir

) was drained, without warning to the Department, 13
connection with electricity supply investigations. Some 19 dead trout were foun

: rearn
below the dam wall after the operation and many more must have gone downstrean
to unfavourable levels.

The Trout Guard, warned of the operation at the !flf'l_t
minute, nevertheless succeeded in rescuing some 40 fish from amongst those which
were floundering in the turbid water, and transferred them upstream. A good effort
under the circumstances,

100. ~ Wild fish were again collecteqd and artificially fed in the rearing pond during

the year and made good growth. Partly owing to doubts about the Reservoir, where
further draining operations were fore

: cast, and partly owing to lack of staff to sul’cr‘”sg
operations, they were not released by the end of the year, and no details of growth ar
yet known.

FISH FARMING

port under this head, in respect of 1959. By th.':
tension and onset of violence in the north made 1t
¢ Fish Ranger (Rivers) and his family to remain as
a, and they were evacuated. The Fish Ranger wa
o o ber of the ponds at the fish farm were drained an
their fish distributed, the farm Was put on a care and maintenance basis in the charge
of the African Supervisor and all d

evelopment work had to cease.
102, The Fish Ran

‘ 8er was released in April and, conditions being still unsettled
in the north, he was posted to Domas;,

Here, prior to his departure on leave in mld(;

o : n the construction of a new fish farm unit, which is to becom

: nd demonstration farm for the Protectorate. \
Flshgl(‘:;‘(-%‘;; A\Y?rtk Was continued on thig project after his departure by the Afrlcfiﬂ
o s, *335 ant under direction from Departmental Headquarters. By thc,eiln
el othy‘ A I}m? (uarter-acre ponds were ready for filling and work had been beg
difﬁculzr‘:’ : Ill(ortum‘tdy the long delay in the onset of the rains made it Vert—;:ll
e 0 make a start at filling the ponds and this was, in fact, not begun un
ST HIC turn of the year. Tt was not therefore possible do any actual stocking.
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(d) Tsetse Control
GENERAL

104, Establishment of a settled programme for the (setse section was again
disrupted by staff difficulties. Both the Tsetse Botanist and Tsetse Ranger were on
special duties for the period immediately after the Emergency and the services of the
Tsetse Ranger were again requisitioned from October until after the end of the year.

105.  No material progress was made duning the year in implementing the policy
of integration of the tsetse programme with agricultural expansion. Arrangements
for mapping the agricultural position in each District were approved early in the year
but no results were to hand by December.

106. Training of tsetse staff was continued with a course on vegetation arranged
by the Tstese Botanist in June. Three of the more senior Tsetse Scouts accompanied
the Tsetse Botanist and Tsetse Ranger on a tour of Southern and Northern Rhodesia
in August and September and shared the valuable opportunity kindly afforded by the
Northern Rhodesian Government to inspect a number of tsetse eradication schemes.
A small beginning was made in promoting tsetsc staff who have benefited from recent
training and one surveying team now operates independently with a Tsetse Scout in
charge.

107.  The Tsetse Botanist had the advantage of spending two weeks in the field
with a visiting Botanist, Dr. N. K. Robson from Kew, who is engaged on the Flora
Zambeziaca.

108. Considerable progress was made during the year in the recording of tsetse
observations on maps. This has so far been done as a part-time task but a tracer is
now engaged full-time in recording all observations as they are made.

SURVEY WORK (Glossina morsitans)

109.  Observations were made during the year in the following areas: Toleza,
Fort Johnston-Monkey Bay and Chiuzi (Fort Johnston District); Chapanganga,
Ndakwera and Nyanthana (Chikwawa District); Liwonde, Chipoka, Kota Kota and
Kasungu.

110. These surveys were aimed mainly at identifying changes in tsetse areas
since the time of the Tsctse Survey. At Liwonde and Chiuzi, however, more intensive
observations are being made with a view to identifying more exactly the source of
flies carried to the Kasupe and Fort Johnston fly posts respectively. It is now
apparent that the relatively small number of tsetse flies carried to Kasupe are collected
from a wide area and in the main are carried secondarily from Liwonde ferry which is a
focus for traffic of all kinds.

111. A number of the surveys revealed a‘(lcr:rease in tsetse infested areas or
diminished fly populations. In a brief visit no sign of the former pocket of fly in the
Kasungu Game Reserve could be [mm(l: 111_0. tsetse infested area has retreated
northward between Mua and Chipoka. 1 hgrc s a gc_neral decrease in the nnrthet:n
fly sector in Chikwawa District (Mwanz:-l—-h'lmn]he(lzl}. In gencr:}] it may be said
that at present the fly population in Nyasaland is static or decreasing.

DECONTAMINATION POSTS

112. The same posts were operated as in 1958 and were little affected by the

Emergency. Summaries of the post records are to be found in Appendix VI.  The
Fungo post continued to operate on an open-air temporary basis on_the road to
Malomo. Plans for the Mbobo post to cover traffic to Malomo as well as Visanza have
been made but not yet put into effect.
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113, Fly catches at decontamination posts were about _111{: same as li'nt 1'3:;8
except at Fort Johnston where the fly population failed to build up in the late dry

season as in previous years and the resultant total catch is only about half that in
1958,

114. The accumulated records of scasonal changes in numbers of flies caught
in the past few years are beginning to show very interesting features which may show
correlation with weather conditions. In most cases there is a very 111ay1(q(l drop 1‘11
catches during November after an increase during the previous months. 1 ll}f.i c?llapblff
of populations of G. morsitans with the onset of the rains is well known and is p‘zll'tilci
larly marked at lower altitudes in Nyasaland. It is hoped that the accumulated ¢ :_lt?
will soon permit a closer correlation of this and other seasonal changes wi l
meteorological information so as to give useful information on the (fcology of this
tsetse fly. It is evident, however, that the delayed onset of the rains in recent years

has affected the fly population at a critical period and is responsible for keeping the
fly population low.

115.  Offences by vehicles by-passing Kasupe decontamination post continued

to be numerous in spite of improved and very prominent sign-posting. Numbers of
offences at other posts are negligible.

KARONGA RECLAMATION SCHEME (Glossina brevipalpis)

116. The scheme suffered severely from effects
complete loss of field staff housing and tools stocks
Regular patrols were, however, maintained on
local staff, in spite of considerable hardship.

_ 1_1'7. No start could be made on the programme of minor clearings aimed uli
isolating the Mweningorongo area and attention had to be paid mainly to renewal 0
housing. This did, however, pr

ovide the opportunity to reorganize regular patrols
to exclude Ngerenge and Mweningorongo, which are now of little interest, but to
include the areas be

. tween Yembe and Mweni ngorongo which have not been regularly
patrolled in recent years.

of the Emergency, including
as well as loss of supervisory stafl.
all but a few days by the loyalty of the

118. At the beginning of the year the Provincial Natural Resources Board
approved the relaxation of th :

e restriction on cultivation in a further stretch of h‘illﬁldﬂ
between Yembe and Mweningorongo the object being to reinforce the isolation of
these two areas. There were further encouraging signs of occupation of areas which
have been partially cleared for fsetse purposes, notably in the Nkhavankande area
where flies have proved very persistent in the past few years.

19. Two small trials of insecticide were made, spraying the sides of patrol
paths with 4 per cent. dieldrin from 5 Motoblo " machine in sectors of persislg;’-Ht
fly catches. The result was disappointing in that there was little effect, either im-
mediate or 1011g-§er1r3, on the fly catches. This is in contrast to previous trials of
non-residual applications of sammexane with ““ Swingfog " machines, which PTOd“‘fed
at least a very 9bv10us short-term reduction in flies. The clue may lie in the location
of the resting sites of G. brevipaipis ot 4 higher level than was reached by the heavier
dieldrin spray. The unexpected result, however, emphasizes the empirical nature of
the work on this tsetse fly. !



Senior Staff as at 31st December, 1959

Director - o e .. H. J. H. BorLEY, M.A.

Tsetse Botanist . 7= «« DB. STEELE, B.5C., PH.D.
Fisheries Officer . o .. E.C. L. BIRKENMEIER, D.PHIL,
Senior Ranger - s .« E. T, LLEWELLYN

IFish Ranger K. T. Howarp

Fish Ranger (Rivers) A, V. GIFKINS
0. J. Carey
C. W. 5. Brown

C. H. E. RICKMAN

Game Rangers

Tsetse Ranger
FISHERY RESEARCH ORGANIZATION

(Nkata Bay Station)

Fishery Research Officer e <+ T. D. ILES, B.SC.

APPENDIX 11
Table I

Animals killed and Staff employed 1st January, 1959, to 31st December, 1959

Totals Naorthern Cenlral Sotthern Totals
1058 Province Province Province 1954
Average No, Hunters. . 24 .- 6 .. 14 .. 6 .. 26
Average No. Netters .. ! = - =
Average tolal men per month .. 25 .. T | < S T 26
ANIMALS KILLED!:
Elephant .. 6y 2 26 .. 22 50
Hippo G y S 22 .. 3 .. 04
Buffalo .. i 1 — — e=x o=
Carnivora @ 18 1 6 1 8
Antelope . .. 2 .. = e — 2
Baboon 1 .. 61 .. 2083 .. 20 .. 284
Pig 14| K 10 .. = v | 11
Vermin netted 75 o = —
Vermin killed under bounty
system:
A.D.W. Finance ..o 23,833 4,187 .. 85601 .. 1,500 .. 14,188
Local Treasury Finance 292 236 .- 7.09098 . 5,401 .. 7,169 .. 20,568

APPENDIX 1I

Table I
Revenue accruing from Crop Protection Activities
£ s d
Value of ivory .- .. .. B8G 16 9
149 3 6

Value of meat and skin sales
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APPENDIX III

Table I. Fauna Counts

KasuNcu GAME REeskrve, October, 1959

Lifupa dambo to Cifununu and return .,
Lingadzi dambo to Kakuyu and return
Lingadzi dambo to Kacence and return

Patrol Routes.

Game seen
Patrol voule

Patrol time (hours)

Llephant
Buffalo
Eland
Sable |,
Hartebeeste
Reedbuck
Waterbuck
Kudu
Klipspringer
Roan ..
Bushbuclk
Oribi
Steinbuck
Duiker . . |
Zebra

Lion

Mwasvr Gamge RESERVE
1.
2.
3.

Patrol Routes.

Game seen
Patvol voute

Patrol time (hours)

Sable
Kudu
Duiker
Suni
Rhinoceros
Reedbuck

SoEe

4,
i,

North banit Dwangwa River ..
South bank Dwangwa River ..
Lingadzi to Kachitandu and return

1 2
63 5}
= 67
56 =3
AL 17
8 1
= 8
— 2

Septemher, 1959

Southern edge Malemia thicket and middle T

Mwabvi ¢
Mwabvi

camp to western e
southern end Plyyy, dan

3

wow| | o] |ax

Sl

20

N

r i =

10-10-59
10-10-59
10-10-59
10-10-59
10-10-59
11-10-59

5 6 Totals

o 3% .. 45}
— .. — .. 67
sot — .. b6
— .. 42
T 1
—eian 40
— .. 34
—_ .. 34
.. 10

[ [ o] | =] | ]| |

LT LI LR

339

B

angadzi Valley 26— 9-59
amp to Mwabvi-Tangadzi confl uence and return 20 9-59
dge of Malemia thicket and

; tho i ) e 27- 9-59
Mwabvi camp and circle inside Malemia thicket v 27-9-59
Lower Dandi Valjey 2, Y 27 9-59

1 2 3 4 I Totals
ne <o 6} 64 G} 61 g 3 20}
“ - 14 — — B s o 17
% = = 8 iz 8 12
< 8 — L= — 3
-1 — — =] 2 g 1
W — = . 1 S 1
= = i — 1 1
35
——
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Table ITA.

APPENDIX III

Average Numbers Game seen per 10 Patrol Days
Mwapvi GAME REsSERVE

June | July ' Aug. Sc_p!..' Oct. | Nov. | Dee.

Type Jan.—~May
Elephant .. ot . | | e = —= — =
— E—
Rhinoceros .25 33 70 30 25
Hippopotamus — o i3 o =
Zebra ne | = = == _— 2.18
Lion —= = — —_ —
Leopard R i . a = =
Buffalo B 8.75| 4.00| 3.62| 2.80| —
Nl S (— =
Sable i 3.50 | 4.066] 6.21] 15.60 | 16.40
—" : iy e e e =
Roan 3 == = — .= =
Kuda .. RS 8.75 | 2.00| 6.36| 1170 | 27.00
Eland _. i . — e == = 12
S [ il (=
Hartebeeste : S = =t — =
Waterbuck i g ., ol N
e e _._-_-_. * '/ . ] (5 ¥
Nyala g ||z =1~ 250 2.00| .25
Impala P g ; .g?;’_ -_Fg; | L8 500 5.65 | 12.80 | 28.07
Reedbuck a A a 8, = i B0 —
Bushbuck N I 100 — | 280 60| .38
[ [R—
Duiker 1.50 60 8.02( 200 3.97
Klipspringer — | — | 480| 200 1.66
s (Rl | ST [
Oribi I s, . 5 i s
L Suigid .. 50| — 10| 1.50 ol
S. Steinbuck = " C - -
Pig = ['= | =1 1407 158
Warthog 3 i — 66| 160 1.00| 9.28
—_— ——— e -

Wild Dog .. 5 88 bW — ) =

Torar PatroL DAYs 40 30 69 68 78

— -

Do. No GaME SEEN I 20° | 49| 38| A4 12
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APPENDIX III

Table IIB. Average Numbers Game seen per 10 Patrol Days
LENGWE Game REeserve

Type Jan-May | June | July | Aug. | Sept. | Oct. | Nov. | Dee.
Elephant .. -— = = — i
Rhinoceros s == . Sl -
Hippopotamus == — — o o
Zebra o e - — - 123 —

P = | S
Lion e — i — —
Leopard F - — = ==
pe S | S |
Buffalo = 4.79 | — - i
Sable - — — — —
Roan = . = A z=c =1
Kudu & ook v —_ 59 4.40 :;}.4:'1 5.00
A R m_ el
LEland o e i% == i — s —
Hartebeeste . ——— - : 80| 1.77 ;EE
Waterbuck i — == . AL
—_— [ g T ol 1 oo
Nyala 2 ; i ;
y § i :JZ'_ __3:_ D00 547| 3.10| 2.8¢| 212
Impala 7 ? ,nﬁ? — | — | — | 3905| .37
—— Rl g b g [ " — =
Reedbuck g'. E- E = 44 — 82 62
—_— h ==
Bushbuck - s 266 1.42 68 — 75
Pt ————— | | | %68 1 cioc] Ml Il
Duiker .. o 233 119 80| 1.77] 1.2
Klipspringer e s ] i e — v
e e SIS PO (S —_
Oribi RYS Xis ; e — —
]__S—_______“——————-—_“—‘-*H — —————_ il
LIV, Suni ., i - s =4 - .20 25
_________‘__———————____ EEEERS | ST
S. Steinbuck e Wi = =
T it e O | N e Ll TS =" o
Pig e " 5 =
: 2.00 H9 1.34 41 25
Warthog ., 1
e i 3.33| 1.89| 1.34 89 1.74
-___-_‘_‘___——-—-.—________ ——
Wild Dog .. o -
ToraL Par D — — = — -
0
g 30 [ 42 | 87 | 81 | 80
Do. No Game Sgey o
19 12 31 5l 33

20



Table 11C.

Avera

APPENDIX III

ge Numbers Game seen per 10 Patrol Days
MajETE GAME RESERVE

Type Jan.~May
Elephant . T el
l(_lji-n:.a_t:r_:u:s_ o - i —
_(l-iﬁ]:np_: I.l-i:i'l‘.ll.lf-i . - L ; F =
Zl:l_:;il-_.. - _" | o e
|_.i(:1| - 5 iy l |
l.ur:;n;‘tl- _., = B i, _'_ e
Buftfalo _.. _ £ : i 4 A
Sal_a_!u_- i _ o B | [ |
R[HT_ T L ‘ P
Kudu s GEN ot
P Tl N
Il;n't‘ehces; e & ‘ - .
\\'ill';rrh:t;i o \ S
Nyala - _ B - _‘61___'-
[Ill[):l]ﬂ._ _ . E_ -

e — ===
Reedbuck . Qf._—

Bushbuck

Duiker ..

Kli};:s;ringcr o B
().l‘i_hi S

Liv. Suni , . -

S, g;uinlmck - -
I'ig_ y o - ‘
Warthog o

Torar Patror DAYS ..

- |

Wild Dog .. . i l
|

|

Do, No GAME SEEN

June | July | Aug. | Sept. | Oct. !i\'n\', Dec.
i :;u.nu':-—z:i.ﬂr 4.66| 7.00| —
| |
| | | —
ol == | — S ==
T | 2741 ea0|1n | 749 | 10.55
= | o = : \_ d : — — 55
—=1=1=1=
e | — v (R
| [1ss0| 196| 8.11| 845/ 4.81
— | | 705 T{Fl 488 | 4.23| 620
T | [ s050] 16.62 mI‘_}fs? 5.18
| |1500| 714 37| 288| 4.07
7 | = = = || = | =
__c_ c’ ] e e E— e | | c——
A M Ml Ml el M
T8 |8 | soz| s3] o9 134| 120
T | 129 s60| 199| 48| 574
— | | 37| .89, 155 .48 185
i — 6| .18
N I RSP S Mot e
[ ll | a7| 232| 1ee| — | 129
T | L | z67| 222 134 222
R EE ===
]___ T s | 56 | 45 ERE
T [ s | 12| 8 s




APPENDIX IiI

Table IID. Average Numbers Game seen per 10 Patrol Days
Kora Kora GaME RESERVE

]

Type I _]all.—May; June | July | Aug. | Sept. | Oct. | Nov. | Dec.
Elephant .. i o | | 13.78 | 14.56 | 22.50 | 15.91 | 15.46 | 15.10 | 14.02
Rhinoceros g 55 .17 03 .23 .33 .18 20 1.40
Hippopotamus pre s v — i — 14
Zebra . 3.58 | 3.02| 8.73| 3.72| 3.75| 8.66| 7.25
Lion i . — I Bgl — | s
Leopard . . o at — = —
Buffalo 14,26 | 14.43 | 9.64 | 11.50 | 14.09 | 11.99 | 11.70
Sable 4.30| 5.69| 6.47| 3.87| 5.04| 3.73| 471
Roan ® o 2.78| 2.25| 1.81| 1.99| 1.22| 280| 4.64
Kudu 1.12| 131 23| 20| 55| .20] 1.90
Eland 4.84| 533| 3.88| 7.15| 6.80| 6.23| 3.73
Hartebeeste 1.36 | 3.47| .80| 3.30| 412 3.30| 7.46
Waterbuck o 2.11| 205| .79 262| 312| 5.13| 1.16
Nyala . s

) =i - | =t -
Impala ? = = f i = - e
TR LR
Reedbuck ] o i, il ey e _ 3.16
Bushbucl iy =
Duiker ot
Klipspringer
Oribi .. T, [l MR
g — 1 0 T ol [ [ | i T | (L e
Liv. Suni .. R W e r—
S. Steinbuck - L D e —
Pig 34
o e | (R | | | e ey (i
Warthog .. Iy ———
. = == o = . . 2‘25
Wild Dog .. = i EE—
Torar Patror Davs - =y
S i O 204 | 312 | 252 | o711 | 269 | 202 | 142
Do. No GAME Skry e B[R R FE
131 | 149 | 144 | 130 | 131 | 152 41




APPENDIX 111

Table IIE. Average Numbers Game seen per 10 Patrol Days

[KasuNGU GAME RESERVE

I [ Jan,~May June | July | Aug. | Sept. | Oct. Nov. | Dec.
ype | J i 328 = e
2 = = 2 [ 15.93 | 15.20 | 10.82 | 17.61 | 19.68 2218 | 17.47
Elephant i == —
37 .00 1.09 31 62 | 47 ! 06
](]li|1:|rjr‘r.'|;,' - —_—
. = g .28 1 | | -o24] — —
Hippopotamus I | —
i - - - — | 3.36 5,00 5.37 | na0 | 3.10 | 2.66 4.46
Zl']!l'?l - . |
- T | 46| 06| .0 | 40
Lion | = | ~
Ll--n||;u':1 0 i . | } | ! |

| 6.16 1.80 | 7.10] 1.34 10.53 i 5.66 | 10.80
Bufialo

4.93

| | | 5 } = . Y
3 | 1:Bb | 3.10 30| 8 10 [ H.p6 | 5.32 :
= I — : | e T
i ax0!| 810 6.81| 3.00| 1.56| 1.68 | 2.86
Roan : _ 1| o | =
| 1.60 | L80! L90| 1.56| 2.60| 1.77 I —
Kudn | |

- - 2.50 :._1'.:.] 7.07| 270| 254 3.31 | 7.39
Eland iy s o [ | i | § | | -

i - = - ¥ b5 L3
- - | s60| 5.60| 537] 529 5211201} 520
Hartebeeste . i | = | ] | I ez
: = | 00| 70| 95| .72 | 1.00 | 3.40
Waterbuck . W] | — — |_
: = | B I T T
Nyala | | | = | l_

Impala

Reedbuck

T 1| 19| 1.88] 144

£ - |
SRS _ .
Bushbuck . L | j o | — |
Duiker i ; e o = | (T - | = |
e ' = | |
Klipspringer X = 8 i | gl
= om — ' [ — | = | -20]
Oribi .. : e Nl ey | - '| =
— = | — Bl ao! T
Liv. Suni , . ] 4 f— = | i | TR A
S. Steinbuck : s | ] | (PR _—| =
Pig .. ‘s o ] ey T TR T T
s e 80| 1.36| 1.36 82| 291 il
Warthog .. . L _! =4 —e—— i __ I_—'_-_I N
—————— e — — — | — 1 - - =1 -
Wild Dog . . . | I | . = =
_\’_”21_%____ . e [ e = | 211 | 176 | 178 193 161 | 169 | 150
Tot ATROL DAYS  -- | —— == -
.__lu_-[i”._l.ﬁ_”. : ‘- — l 00 40 52 76 73 88 | &9
Do. No GAME SEEN | | | | |
el i

23




Table IIF. Average Numbers Game seen per 10 Patrol Days

APPENDIX 111

Luwawa Area

Type

Elephant .,

Rhinoceros

Hippopotamus

Zebra

Lion o o
_— ]
eopard

Buffalo

Sable e sre
_—
Roan

Kudu
Eland

Hartebeeste v
S . TR

Waterbuck : o
—_— o SR
Nyala

——

Impala

Reedbuck

Bushbuck ~ win
— W
Duiker - =
—

Klipspringer : by
—_—
Oribi ; A

Liv, Suni ..

S. Steinbuck
Pig

Warthog ..
Wild Dog . .
ToraL PatroL Days

Do. No Game SEEN

Jan.-May June | July | Aug. | Sept. | Oct. | Nov. [ Dec.
= . - d )l .
S TR e e 1) Bl L e
= . < L
463 | 1.23] 3.00| 4.23| 2902 86
e | M|
86| 48| — = — -—
] |
— = = T
= Al ==
333 1L07| 3.06| 3.03| 238 4.43
=== - =
| = i = = = 5
14.64 | 2921 257 6.51|10.16] 4.68
el oo Lot e
= o R e 1S U (s = an el B
ee | === T
= (57 3 e o Emia S g pw—— =
e ho o o el [l i B
e EES :
= ao | 22.76 | 30.24 | 21.86 | 15.78 | 21.03 | 26.17
e ——— —_—— | o B
2795 69| 271 251 17| 1.74
R | O s’ ol B L
14.06 | 7.92 | 828 17.03] 3.60] 1.30
neste e S Rl SR
— o =} e .23 —
Bl L S e
B o ) [ il et et G Manite
I W 5, = e =
LOO| .38 — s — —
e e a0 B (R
= " Sl e = s
L59| 69| 1.85| 3.77| 123 226
=———TiT T v i Oy 388, i
——__________. — = ____' = — —___
156
69 | 130 | 140 | 135 | 130
0 0 0 0 0 0
o e | S




APPENDIX 111
Table 11G. Average Numbers Game seen per 10 Patrol Days

CHIKANGAWA

T Jan _y\lm.} June | July | Aug. | Sept. | Oct. | Nov. | Dec.
ype s el L
. | w| = | = | =

Elephant .. == !l_ e e
Rhinoceros o g | O [ ‘ e
Hippopotamus e ey | : | :__ —
Zebra . s iy ‘_' IS | ==
—_— e T A9 | 64| 64| — -21
Lion i o we [ [ S SE—— e

— - — 19 19 28 .18 09 21

Leopard

- . T ‘ | — 76 76 A8 | — 2.38

Buffalo

Sable ‘ (e (ST S, SN — _
— S - - 57 06| 3.46| 4.53| 6.77| 565
Roan it e EL) P x| Vet T

ILudn

e S S W | sl 7| 92| 95| &2
Eland i - | |

IHarteheeste 2 A J — I - {

Waterbuck

Nyala o s . x

|
|
e

Impala

Reedbuck

i SR ] o5 | 482| 146 4.26 4.901 3.80
Bushbuck .

456| Ba8| 277| 6.45 H.U?‘ 8.96

| prooayg o
|
I.
| p_m'_:mg oN
[
|
|

" 1 | 29| 38| — | 0o 88| =2
Duiker N e S e S e (= -
Bipsgiger. -0 = | o | L e
S~y N W 3 1 1 3
oy (N I Ml et Ml e e S
?Stulihl;l_mtk.- - = -

R - |_|..|.|. 6.056 :Z._’i'}' 3.14 2,3“[ 10.67
Ii—— S - \ s1| m3| 27| 67| 228
Warthog e e

Wild Dog ..

-------- el L _d_"_}[ﬁ'\_uﬁ' 130 | 108 | 104 | 2
Torar ParronL Davs .. ‘ e

= [ | ‘ ;m\ Il\ l‘r\ 1 4 8
Do. No GaME SEEN d ‘




APPENDIX III
Table IIH, Average Numbers Game seen per 10 Patrol Days

N¥IKa GrassLAND

Type Jan.-May | June | July | Aug. | Sept. | Oct. | Nov. ‘ Dec
Elephant . S I 18| — } 2.00
Rhinoceros . - s i =i

e & _Seatll — —
Hippopotamus “ i o = s g 1 AT
_____\___'-__'—————_ e ——— r2
Zebra = e 16.00 [ 13.51 | 17.56 | 34.35 | 31.85 | 38.62
‘*'—‘———-—-—«_____‘___.___‘____________ ._ = 4
— a8 5| 28| 5| as| 34
1122
Leopard - oy | e = -
—— | =] 11 e
Buffalo P .. = = = = = i}
_ — =
Sable i o o i i T iy i, "
e g Bt B e S
Roan it v 17.24 | 14.65 | 19.48 | 25.35 | 50.10 EE’
_____—___-—\—_________________ | e T
Kudu s % i — S === i e
Rliod' . 1333 | 1173 | 3423 | 67.48 119, sn_tlm.z-l
Hartebeeste = = = = — ;
Waterbuck " i — — = = =
e L B e = el Sl M| = S
Nyala » D i b = ¥ . —
= ~=a [ (AR || Y DS — |—
Impala EJ ';g}d — — = = = R
Reedbuck i 1Y 3 | 545 5.00| 5.00| 484| 591 7.80
Bushbuck o o a1 85 85 _l_i“
Duiker 333 60| 3.39| .oo| 131| 260
A S A o, W ) B [
Klipspringer sl = i e E Y
Oribi BN i e [ et
Liv. Suni .. i [FREnow N gy gl
8. Steinbuck 1 I, s = sl = = Rl
e U A =T
Pig ‘e .s i ' ey 61 .19 1.21
=" e By e e
Watthog: 2.92| 2.08| 25| 1.04| L97| 1.6
S S Mo | Mt —
Wild Dog .. ) 30| — i
56 | 115
ToraL Parror Days 189 | 144 | 156 | 168 | 156 | 116
P ; 5
Do. No GaME Seex 0 0 0 0 0

26



APPENDIX III

Table 111
Game Licences Issued During 1959
Ni.
I'ype Issued

tesidents
Resident

2,231

Protectorate Trull 100 o 500
Visitors Full 1 10
Elephant 22 220
Lemporary .. 11 31
Licences for saleand ¢ \leLH{ !mt mes L1 9 a7

£3,019
2 §

APPENDIX IV
Non-African Fishery

Table 1. Total hauls of each type Per annum in south-east arm

Iype of Net 1055 1056 1957 19568 19569
]{il\_L;-i'l-{'I_ . - L 1,215 3. 728 L. (3,803 ok 0,325 o l2.412
Gill-net .. Present: mnn method not comparable .. 3,271,760 3,040,220

yards yards

APPENDIX iv

Table IL. Average catch per single haul of net

(\quﬂm\hji:xmf dozens)

Fiym and Net Fish 1065 1056 1957 1958 1950
No. | Ring Net Pitapia -+ 988 e 121 .. 127(105)% .. 50(32)Y .. 42(23)*
No. 2 Ring Net riagla. | e B en. B8 e B8 e BR L ¥
No. 8 Ring Net Tilapis. - No fishing .. 4! LLBB2L)* L. 42(23)%
ole haul corrected to allow for alterations in net

sent catch per Sing

*Figures in brackets repre
sresent ac tual catch per single pull.

size since 1056, Figures without 1}

APPENDIX IV

Table 111.  Total Catches of more important species

(Numbers represent dozens. Weight estimated in shovl tons)

Tilapra L

S Arm Tilapia (ITnmature) Labeo Calfish Other Weight
987003 . _| 27658 .. 3,525 .. 5 .. 2,636

304660 .. = oo 23004 .. 6,192 .. - .. 2,680

70675 .. A 16,148 .. 6,742 .. 126 .. 3,984

482,730 41,220 .. 10,654 .. 1,226 .. 4,311

448,047 95207 .. 8,886 .. 5% .. 3,063

. Arm

- l,:',iil L = S 2508 .. 5,612 .. 322 . 135

1956 - 2802 .. : ot 0,07 .. 5,367 .. 012 .. 213
1957 3,725 s e bT 3,106 .. 421
1058 . 4.730 0175 .- 10,836 10,034 .. 297
1959 i 12,155 19,350 .. 2,357 2101 .. 145




APPENDIX IV

Table IV, Landings per month (short tons)

Jan Feb,  March April May June  July Aug.  Sept. Ocl. Nov. Dee,

807 342 377 551 455 404 209 248 247 364 330 166

APPENDIX 1V
Table V. Number of nets registered by non-African firms
Type of net
Ring net
Gill net

Number Fees paid

8 s £80
21,200 .. £106

APPENDIX 1V
Table VI, Fish Exports

Exports expressed as (1) percentage of

Weight Weight total catch of all species, by non-African
Month Jresh cured firms (2) pereentage of total Tilapia calch
fish fish by non-African firms
(éb.) (tb.) (1) (2)
January .. . 29,601 100,243 89, e 16%,
February .. i, 27,995 38,406 .. 99 N 109,
March . i 35,079 93,280 |7-r.*: s 1849
April . 28266 .. 147494 15%, s 169,
May . - 42,726 116,788 .. 179, i 189,
June . . 5,474 |, 100,024 . 139%, i 16%,
July . . == 52 78,031 .. 189/ x 649,
August o - 2,546 111,618 .. 236/ I 330/
September . s 11,202 104_'[;35 Rt 9290/ s 9407
October .. e 41113 150,507 .. 269/ 279%
November .. n B4, 186 156.801 . 970, - 319,
December ., i 28,267 131284 479, X 969,
300,755 1,323,292
—— _—

28
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Table 11,

A.  Large Meshed Seines

Period and

Station
Matewere

Mpemba

Shire River

Monkey Bay

Kota Kota

Salima

Domira Bay

Chia Lagoon

Mpamba

Lake Malombe

Mtundu

Malindi

Matewere

Shire River

Mpemba

Monkey Bay

Kota Kota
Salima

Domira Bay

1957
1958
1954
1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959

1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959
1957
1958
1959

APPENDIX V
Average catch per single haul at Recording Stations

(Figures vepresent actual nwmber of Jish)

Tilapia
(Adult)
33.54
114.32
45.64
33.60

. No hauls .

. No hauls

29.26
H0.46
62.41
11.87
35.00

10.17
70.50
80,13

81.40
54.43
59.89

123,07
70.63
116,37

No hauls
No hauls
117.88 |
141.81
14.83
65.60
20.27
123.60
86,19

No records

283.29
324.14
1.02
0.38
0.93
3.74
6.95
7.29

Tilapia

(Dmmature)

76
0.006
0.024

2.039
0.225
0.48

"3
100
0.018
936
21

Hi

95
100

30

Labeo
1.30
0.44
0.70

0.26

1.28
1.18
3.44
1.73
11.20

43.41
42.07
71.64
17.15
19.88
22.60
36,74
57.28

56,12

55.81
30.00
137.53
0.60
0.74
1.40

9.59
8.60
1.19
2.85
2.24
0.004
0.03
0.12

6.05
0.01
67.15
1.69

6.76
18.00
18.87
43.00
29.47

5.07
19.41
20.82
12,17

Calfish
0.55
1.96
0.67

1.39

0.65
1.09
0.17
2.46
1.00

20.28
18.14
21.51
6.03
4.16
4.99
4.17
4.31

4.52

9.97
31.96
19.50

5.66

0,60

1.946G

1.14

2.81
0.67
0.19
0.16
0.06

0.36
0.10
0.38

117
0.007
0.13
0.02

0.36
0.19

4.60
6.75
10.68
5.006
3.76
1.80
9.24
3.30

1.75

Haplo-
chromids

e
g
g



APPENDIX V—(Continned)

B. Swmall moshed seines

Pepiod and Tilupia Lilapia H”_Pf.;}.
Sration (Adulf) (Immature) Labeo Calfish chromids
Chia Lagoon 1057 .- o - : e —
19568 . - e 508 - e — . —
1059 .. 215 - & e 3.23 2k —
Mpamba 1057 . e = e . & =
1958 . v i - - e -
14954 __ 7.67 oL L. 178094 i 2.00 =3 -
Mtundu 1957 ‘i No records
1958 - 823 .. ; i 0.092
1958 I 47.18 iy 2.31 W 0.44
C. Chilimita Nets
Mpemba 1957 - e = - o cwAl e
U568 e 0.37 .- = e — o 0.07 - 825
1909 . 0.25 = “d - "o 0.14 a7 387
Monkey Bay 10567 " o i - e 5 - =
1968 e - ’ W o e 688
1059 . 0.02 0.06 1% 0.02 4,752
Clia i_'l:ll,“ a6 o - : .. . = m—
19568 o i aa v - al —
1059 18,62 .. : i 0.42 .. 0.91 &% —
Likoma sl 1957 ) —
[R1HT 3 -is . — - - Ayt P
1450 u " o002 .. o028 .. 300

APP ENDIX V

Table III. Summary of catches by all methods observed at Recording Stations 1959

(A ctual nunbers of fish)

Tilapiu

Tilapia !
Statiin (Adull) (Immatnre) Labeo Calfish Haplo-
chromids
Malindi .. 7300 .. 21T 0163 .. 2,698 .. 384450
Matewers 11,008 .- 6,750 .. 4,902 .. 714 .. 80,100
Shire River 102,066 .- - . 5,801 . 1,708 .. 12,150
Mpemba 3510 .. 450 .. 1,281 .. 533 .. 334,575
Monkey Bay 753 .. 1,200 .. 1,064 .. 1,137 .. 84,870
Salima 292,203 22,627 .. 4,368 .. 273,726
Domira Bay . 14,683 1800 .. 12,145 .. 5832 .. 102009
Chia Lagoon ) .. 38,405 .- — & 3357 .. 112 3,125
Lake Chilwa 27 863 .- — L4 L e 3,237 .. -—
Mpamba . = 1,081 .. - 8,096 .. 2.361 .. —
Lake Malombe . .. 25512 .. - i 1,378 .. 4,349 .. —
Kota Kota i It 8,042 .. g . 9,741 .. 8,354 .. 15,375
Mtundn . o . 42,858 .. — = 1,163 .. 99 .. 45,375
Likoma Island A1 i _ e 201 .. ]_743 2 1132,250
00 .. — " 268 .. 1,639 .. 61,000

Nkata Bay

31
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