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MINISTRY OF NATURAL RESOURCES & SURVEYS

Annual Report of the Department of ¢ F: &, Tsetse
Control for the vear

(a) Staff & Genergl

The staff position in the various sections was
virtually unchanged in 1962 except that Mr. C.M.Chisala
was formally appointed to the Division I gost of Fish

eeder on completion of his training, etails of Staff
State are at Appendix I,

2. Mr. K.T.Howard, Fish Ranger, returned from overseas
leave in March and took charge of the Fort Johnston station
in place of the Fisheries Officer, Dr.E.C.L, Birkenmeier,
who wWas on leave from April to mid-December. Mr,0.J.Carey,
Game Ranger, returned to the Northern Province Game Station
in July on conclusion of his leave and Mr.A.V.Gifkins,

Senior Ranger (Fish), was absent from the Domasi Fish Farm
on leave from April to September.

3. The absence of the Northern Province Game Ranger
during the first part of the year lhrew a considerable strain
on the Central Province Ranger, who had to manage both
stations for the time being. Periodic 111 health of the
langer in charge of Game matters in the Southern Province
also inhibited work to some extent. In these circumstances
1t was impossible to attempt any ambitious programme with
respect to game but there were some further minor improve-
ments in the observation camps in the Reserves and the
initiative of loeal authorities led to the proclamation of
three new Controlled Aress under the Game Ordinance, Planned
protective burning of the llyika grasslands was successfull
cai'ried out for the second year in succession and much wor
waS done on preparing a boundary descrigtion for a projected
National Park in this area, Control o marauding animels
proceeded normally, with an extra effort against the much
publicised man-eating hyaenas of Mlanje District,

L. Reports from the Fisheries Officer and Fish Ranger
which formed the basis for most of the Fishery Sention o%
this report showed that there was good progress in this
brench of the work,




5. The Fish Ranger, lLake Chilwa, working from the i
newly opened station at Kachulu, estgblished cood re}utlogﬂd
with the local fishermen and the Department is much indebte
to Mr. G.W.Kumtumanji, M.L.A., for his assistance in this 3
connection. The Fish Ranger's efforts materially improve
the position of the east side fishermen with respect to
firewood for fish curing and he also took charge of the
completion of a jetty at Kachulu after the Agricultural

Department's Mechanical S5oil Conservation Unit had built the
main earthwork.

6. The Fort Johnston station produced some very
interesting results from its experimental work with gill-
nets and successfully estublished a mobile unit for the
maintenance of engines of fishing craft in the small-scale
fishery. Boat building proceeded at an increased rate, 1N
response to a rv.ival of demand, and there were rencwed
efforts to train boat builders for lake Chilwa.

7. The Fishery Research Unit moved to its new base ab
Monkey Bay in July, though its buildings, started by the
Ministry of Works and Transport early in 1961, were still
not absolutely complete by the end of 1962,

8. Finally, in late December, the Fisheries Research
launch 'Ethelwynn Trewavas' was launched on Luke Nyasa,
having been purchased with the aid of a Research Urant from
Britain., Since its inception fifteen years ago the Depart-
ment has been without any launch for most of the time and
for the rest has had to make do with rather unreliable
launches, not designed for fisheries work. The arrival of
Ethelwynn Trewavas! properly designed and equipped for tha
task was therefore a most important event for the Iisheries
Branch of the Department.

9. Tsetse infestation continued to decline in almost
all areas and the work of t

he Tsetse Control Section mainly
consisted of patrols and surveys to keep in touch with the
Bituation .

10, There were a number of visits from e sent
by outside assistance agencies., Xperts se

11. At the re
Union for the C

ﬁ}k



brief survey of the wild life situation in the territory

and to advise on the potential for development. Their
vigit, which occupied three weeks, covered the Vipya
Plateau, Waza Marsh and the Kota-Kota Reserves. Their
interim report sugpested considerable, though naturally not
vast, possibilities and was much more encouraging than might
have been expected in this densely populated territory.

12. The Food & Agriculture Organization also responded
to a request from Government for advice on fish marketi
and related problems. Mr.J.Dibbs, F.A.0. Fisheries Econo-
mist working in Tanganyika, made a very valuable preliminary
visit in September and was followed by a team consisting of
Messrs, G.Valran (Fisheries Fconomist), M.Aref (Processing
Expert) and W.S5teen (Gear Technologists. The first two
arrived in Cectober and left in early December, while Mr,Steen
arrived in early December to stay till the end of February.
Unfortunately his work in the early part of his stay was
much inhibited by the fact that both the launches then
allocated for Fisheries use were out of commission.

13. Dr. C.M.Yonge, C.B.E., F.R.S,, (Chairman of the
Fisheries Advisory Panel for East & Central Africa to the
Department of Technical Co-operation) paid a visit to the
Fort Johnston and Monkey Bay stations during September,

14.  As part of the general plan for integrating the
Ministry, and in view of the impending retirement of the
Director, Game, Fish & Tsetse Control in 1963, it was decided
to effect a gradual winding up of the Department during 1962
and to re-allocate its functions. Tsetse Control, as being
primarily an ecological problem at present, was transferred
to the Department of Agriculture on lst July and Dr. Steele,
Tsetse Botanist, transferred at the same time, The other
two sections remained as they were until the dose of the
year, the Chief Conservator of Forests assuming the responsi-
bility for game and trout fishing during the first week of
December and the Director of Agriculture taking over
fisheries and the management of commercial crocodile hunting
at the end of the year.

15. Th 1962 Report thus becomes the last report of the
Department of (ame, Eish & Tsetse Control, which henceforth
ceases to exist., TFurther reports on game matters will
appear in the /“nnual Reports of the Department of Forestry
Game, as it now comes to be called, while those on
fisheries will be found in the Annual Reports of the Depart- -
ment of Agriculture & Fisheries.
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16. The retiring Director wishes all success to the
Directors and staffs of the new organizations.

(b) Game
Crop Protection

17. There is nothing particular tmals

TePOrt in connection with the control of marauding anima

of the larger species, Action proceeded much as usual o
ar, the absence of one of the thr

Rangers on leave and the oce

asional i1l health of one of
Proper superivsion diffi cult.,

ly outstanding to

wild pig, monkeys and babg 5
from 1st July, From the inception of the scheme in 1948 d
to 3lst December 1961 the African Development & Velfare F“?
had paid rewards op the destruction of some 123,900 head © .
vermin and Distriet Councils haq Provided finance for re@ﬁii
on another 83,200, 1s very considerable lead and aseis
ance having been given frop, Public funds it was considered
that the individua) cultivator coulq properly be expected
to continue by himself,  Sope 7,800 head were dealt witn
under A.D.W, bounties during the first half of 1962 before
the system was discontinyeq

System the i District Coqqil !
asked for asslstance in fin 4 theiﬁuﬁﬁn organiged efforve
teg Soncerted and directgg
) cxpected of separate, unco-ordi-
nated indi\uduala, the Council Was givenpa freé issue of
1,000 rounds of shot-gun cartridges, These were issued on
the understanding that Councij would be responsible for
organizing and directing the attgek f
used and unuseq rounds, ang ¢

for 2/« fee
in respect of each round jss the collection of a 2/

20, The Miin part of t he
period March Lo Jun

until the eng of . e
killed, with an expend head of wErmin wer
rounds’were a S, of 827 rou

nds, A further 69
rtridges returned or
’ fo t:at at the end of the year
: Outstanding, o doubt the
of these Will unted for in duie conrse
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and, considering the difficulties of keepln% control of au
effort of this sort, the comparatively small percentage
error in accounting reflects credit onm the Rumpi organiza-~
tion,

>3 2l. Similar requests for assistance were made by the
Nkata Bay and Karonga District Councils and issues of 1,500
rounds to Nkata Bay'and 1,000 to Karonga were accordingiy
made in May and November respectively. Up to the end of
1962 it had not been possioi® ¥+ obtain repor.e rom either
fmuncil.,

22, Thring the months of May, June and July organized
&ction was taken against hyaenas at the northern end of the
Mlanje Mountain range where, in the latter part of 1961,
there had been several cases of attacks on human beings,

A really organized effort could not then be made because of
the illness of the Senior Ranger but with his return to duty
and the onset of the dry season it was decided to take actiop,

23. After a preliminary reconnaissance by the Director
and Senjor Ranger, the latter moved into the area with 10
hunters in early May, A search for lairs was duly made and
& general attaclk by armed night patrols, gun traps and
polsoned baits was organized.

2l Operations went on until late July on these lines.
Some fourteen lairs were found and blocked, after prelimin-.
ary barhing of fires at the entrances to suffocate any
animals wiich might be within, In additon to an unknown
uunber of animals destroyed in this way a further 33 were
killed outright by gun-traps, activities of armed patrols,
BLC.y, and although no claim of complete eradication could
be made it é&ppeared, from the disappearance of spoor and

other hyaena traces in the area, that the population had been
materially reduced,

» No attacks on human beings were repu:ted during
the d.y season of 1962 so it would appear that the operation
Was reasonably suceessful, It must be emphasised, however,
that such relief as it may have afforded cannot but be short
1ived, On the other hand an operation of thuis sort,
involving the whole hunter force of the Southern Province
for nearly thres months, means leaving the rest of the
Province unprotected and can scarcely be mounted every year,

26. As in the vermin problem generally the long term
answer is patient and persistent attacks by those members of .
‘the general public who poesess firearms, coupled with the

erection of small stockades hy theas wha e of oo Troll Thee
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the open during hot weather,
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Game Conservation
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60 1961 1962
Rhinoceros ?.h < .5
Buffalo 21,1 8.4 10.3
Sable 37.0 22,6 19,6
Kudu 32.7 19.4 18.0
Impala 25.0 157 10,

33. Admittedly a produce extraction road designed to
put the villages on the watershed to the west in touch with
the Shire Vhlle{ cotton markets, was made through this
Reserve during 1962. Nevertheless though it was to be
expected that this would disturb the game in the vicinity
of the road line it could scarcely account for a general
decline; moreover figures for the other two Southern Pro-
vince Reserves have a rather similar appearance,

3k« In the Central Province Reserves of Kota Kota and
Kasungu there appéared, by contrast, to be a perceptible
rise in game population levels, despite the establishment
08 some human settlement and ecultivation in the latter,

35. For these Reserves the yearly averages per 10
days patrol are as follows:

1960 1961 1962

ota Kota

ephan 19.3
Buffalo 13
Sable L
Roan A
Kudu 1

E?sun&!
4].ephant 2
Buffalo 1
Sable 3
Roan 6
Kudu A

36. Although the general level of game populdions in
these Reserves showed this tendency to rise it was clear
from the extreme wariness of the game that there was still
4 considerable amount of poaching going on.

37. There was an apparent increase in some species
on the Nyika Plateau after the slight check in 1961, which,
as discussed in the report for that year, may have been
the initial, short-term, effect of the new burning policy.




Yearly averages of the

Quarterly figures per ten days
patrol are as follows:

' 60 1961 1962
Zebra %373 52.3 104.3
Roan 6lu 11-501 14.2.3
Eland 1371 81.8 151.2
Reedbuck 18,5 R1.4 37.7
Bushbuck 3.4 L.6 i |

38. Buffalo were seen rather more frequently than in
previous years, though in very small numbers, and thefirmed-
presence of cheetah and serval on the plateau was con 1ting
Much speculation wag caused by several reports of the s s
of sable by visitors tothe plateau, though the Game Rese L4
érvations., = The latter did, howeg '
see what they identified as impala in the eastern part o

ds, but the identification wus not a firm one
N were unfamiliar with impala,
which is not common in t ihatever it may have
been, it seemed that 80

mething not previously recorded on
the plateau had made its appearance,

there is not a very f&%l
but taking the averages of the second hilowf
of 1961 and 1965 the figure per 10 days patrol are as fo _

. 3.6
Buffalo 10,9 50.4
ble 3¢5 Ts7
Roan 32.2 61.1
40, Protectivye burning to an organized plan was
carried out on the Nyika in July for'ghe second year in
Suceession, in conjunction with the Department of Forestry
O provided the Sta y funds ang labour for the purpose,
and though some fires ye

au and myeh
8 practicable bounda

time was g
terrain,

TY, no easy tas

ent in trying to define
The combination of

in this complicated
& 2aMe! [conaariuati rn arag ON




the Nyika and a game utilization area in the nearby Vwaza
Marsh looks an ideal one and should make a considerable
contribution to the amenities of the eountry.

L2, This idea of complementary areas wis taken further
during the year by the declaration of a Controlled Area,
at the request of Chief Chikulamayembe, in his domains
fringing the WNyika. This area covers a section of the
migration route down to the Runyina-rfukuru Vailey and the
Vwaza Marsh and should help materially to perpstuate game
and hunting opportunities in this part of Nyasaland.

43, New Controlled Areas were also declared in the
Vincinity of Pirilongwe Mountain in Fort Jchnston District
and in Chief Liwonde's area in Kasuge District. The Piri-
longwe Area adjoins the Pirilongwe Forest Reserve and the
two together, though scarcely large enough to constitute a
self-contained unit in themselves, may possibly provide a
useful reservoir of game stocks for the Cape Maclear
Eeninsula in general, Chief Liwonde's area is rather

arger but is moderately well settled and a good deal of
restraint will have to be exercised by the actual residents,
in addition to preventing illegal hunting by intruders, if
theiggme population is to survive for any considerable
period,

o Some fifty-two people visited the Lifupa Game Cump
in Kasun%u Reserve during the year and nineteen visited
Chipata Camp in Kota-Kota. These figures do not include
official visitors,

45. The Game staff position did not permit any great
efforts at, propaganda in favour of wild life conservation
and, in ang case, no funds were voted for the purpose
dur{ng 1962, Nevertheless one party of schoolboys from
the Malosa School was taken for a week-end visit to Kasungu

me Reserve, They saw a satisfactory variety and quantity
of animals and were plainly very interested.

46. Judging by the overall figures of revenue from
Game and Wild Bird {icencea collected during 1962 thers was
little significant change from previous years. The copies
of licences sent in by the Treasury licensing staff are,
however, obviously incomplete and the overall revenue
returns are not sufficiently detailed to permit of analysis
by type of licence. Revenue from Game or Wild Bird
Licences totalled £2,970 against £2,911 in 1961.




Grocodile  Hunting
7. The number of licensed hunters varied from ten
to fifteen during the

ere registered companies gnd the
remainder were private individuals, Operating with very
varying degrees of Persistence,

L8. Returns submitted
a figure slightly

showed a kill of 1 383 reptiles,
of the

me 69 per cent
feet in length

imens were taken by the private
operators who probably Cropped in . orguniat style

(b) Fishegx
State of the p

R rom the ringenet fiaheg %nt;§°
3
stocks of theTgff-shore ya8a continued g indicate

sg?cieg wgrehin & sat%gfﬁ°t°§g cateh
. 4 rise in hot 1 ort a
Per unit effort, landings bein h39,10$°ggze: fish in 7,649
Pulls in 1962 54 against 306 7gg in 5,995 pulls in 1961, or
& L2% riga in aataeh for g 2?% rise in effort,

50+ The yield,

in fact tended 1o bear out the pre-
diction made by the Fisheries Off ogn the beaie of the
1961 figures that the . On the ba
of ring net efpg gtock coulq pr

e
obably stand an increas
. ' hout
Pringing the yielq Dgr puigproximat°1¥y7ig§? pulls wit

al "ith respect to 1962, that
indicateq gh {, measurenentq trom the r-fng net catches
dicated that thg Catch fromy January 1o April included &
(e it 4 s diteryte Bl el e
& or
n composition o thoa: ofrgaggiiggayaar catches wer%haﬂm
after the ring nets a

seemeq Lo nd of 1959, °r§;s.
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5%+ In general it appeared that the 1962 effort might
be in reasonable balance with the rate of recruitment to
these off shore Til 18 stocks eropped by the ring nets and
that if the number og ring nets and their rate of using
could be held at 1962 levels a satisfactory stable rate of
Production might be achieved. Attempts to put the fishing
rate above the 1962 level or lengthen the fishing time by
the removal of the two months close season would probably
result in catches declining again.

53. Data on the inshore E;lap;% stocks in lake Nyasa
and Lake Malombe are less precise and complete than those

on the offshore species, but Judging by the cateh per unit
offort of the seine nets they were generally less abundant
than in 1960 and 1961, The fall ma be, in part, a simple
reflection of an increase in the number of nets in use,

Such increase was not obvious, but unfortunately data from
previous {eara are not really complete enough to be definite
on the point, On the other hand the considerable rise in
lake level which took place during 1962 clearly affected

the situation at individual beaches, putting seine nets out
of use at some beaches and bringing them in at others.

she There was a distinet improvement in the Laggg
fishery during 1962, with increased total catches an
increased cateh per unit effort in the large scale fishery.
Data on the inshore fishery for this species showed increased
catches per unit effort at most places and the Fisheries
Officer's report makes it apparent that there was a real
increase in abundance in 1965, though not to the level of
1960 and previous years,

3 F und

55+ There were three organizations holding large scale
licences in 1962,

56. There was a rise in ring netting in the south east
4rm consequent upon all three organizations being in full
action again, whfch more than off-set a slight fall in gill
net activity,  Catch from the south east arm rose from
23654 short tons in 1961 to 3,686 in 1962,

57. During 1962 there was also some activity in the
South west arm on the part of one of the large scale organ-
izations, This was restricted to gill netting and the
catch, in terms of yield per unit effort, was g relatively
good one with respect to labeo, For this species the catch




. equivalent one,
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! ng was 15 fish as against 10 in the

pert%?O ggrgimff ni&g%oﬁgh the overall catch was not more

ﬁgun hgatons this was from quite a small effort and, as

the Fisheries Officer points out, the south west arm could
1e rly give a useful yield if a forthright effort were made.

c eal Yk of a good access road to facilitate marketing and

g?gtriﬁution is no doubt a powerful deterrent to such effort,

58. Figures relating to this section of the fishery
are at Appendix IV,

T1. B F biject to 1 €

59, Data for this section of the
Appendix V.  During 1962 the scope of
was widened somewhat and figures were collected from several
beaches in a given area instead of only one, so that the
observations are not campletely comparable, In Tgble II,
therefore, the 1961 figures, where 1list

ed, have a nearly
equivalent basis tothose for 1961, but not an exactly

fishery are shown at
the recording system

Malombe where, ted attacks from croco-
diles, gill nets used in the normal '
abandoned. Instead some 1

€ was no very
rate of progress of the small scale

- roduced a total cateh estimated
48 being of the order of 3:080 short tons, ’
62, This i5 myen as w

s timated for 1961 but the
1962 estimat as 8o
systematic data,  ~-°d Of Mich more comprehsnsive and




v 15 =

63. An idea of how intermittent was the average
activity in the subsistence section of the fishery may be |
obtained from Table I of Appendix V. This shows the
frequency of use of various types of gear relative to the
maximum possible frequency where maximum possible frequency
is taken as one set per day of each gill net available in
the area, two per day for large meshed seines and five per
day for small meshed seines and chilimila. This is really
below the maxima for seine nets and chilimila, but seems
good enough as a basis of compariscn from year to year.

6L, It is clear that a considerable proportion of the
individual net owners are really only using their nets very
infrequently indeed. lanagement of a fishery made up of
numbers of individuals working on these sporadic lines, and
the organisation of proper marketing systems for it, are
both extremely difficult,

65. If the industry and its marketing is to be proper-
ly organized and managed, what seems to be needed is a change
from casual, semi-subsistence fishing to regular commercial
fishing, and it is encouraging to note that this change is
beginning to occur. On the other hand the limits on total
catch imposed by the stock potentials make it plain that
only a finite number of subsistence fishermen can make the
change to rull time fishing vith profit to themselves and
without damage to the interests of those who have already
made it.

66, The above remarks apply more especially to fishing
in Lake-Nyasa, Upper Shire and Lake Malombe, Not enough
is {et known about Lake Chilwa to know whether they yet
apply there or what margin is betwesen total catch and over-
all potential but certainly the total catch appears to be
astonishingly large.  Thus recorded landings by fishermen
operating from Kachulu beach alone averaged some 4 short
tons per da%efor fourteen sample days spread over the months
of June to December. Variations from this mean were very
wide and the sample may well be a misleading one but should
it be a true sample it would indicate a cateh of the order
of 1,400 short tons e r annum at this beach, With Chisi
Island landings and those of the southern and eastern
beaches to be added it appsars that tht total landings might
be of the order of 4,500 short tons per annum. This seems
a great deal for some 400 square miles of water in terms of
a sustained yield,

- 67. In particular it is to be noted that a h
portion of fish caught, namely Tilaglg shirana, arégzeggon
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The Fish Trade

72. Approximately 68 tons of fresh fish, 65 tons of
smoked and 108 tons of salted fish were exported to the
Rhodesias by the large scale firms during the year, corres-
ponding to about 480 short tons in landed weight. The
corresponding figure in 1961 was 765 short tons and the
decline in export in spite of the considerably increased
production is a welcome sign of rising consumption within
the territory.

73, Some of the large scale firms re-commenced the
purchase of fish from the individual operators of the
inshore fishery but exact figures are not known.

74, Minor fish trading continued much as in previous
yvears but there were signs of a rather wider distribution
of fresh fish in the Central Province. The use of ice for
this purpose is gaining ground and sales of ice from the
Departmental plant at Fort Johnston amounted to 48,360 lbs,
as against 28,710 lbs. in 1961, with a revenue of %243,
The number of customers remained steady at 97 but 13
privately owned insulated boxes, of the pattern demonstrated
by the Department at the close of 1960, were in use by the
end of the year,

75, Price records on the beaches and at markets
suggested a very slight drop in average prices for the
various sizes of fish compared with 1961, Strictly com-
parable figures are, however, very difficult to obtain when
sales are of individual fish rather than by weight and the
drop, if it existed, was a very slight one. The price of
a large Tilapia, i.e. about eleven inches or a little above,
Was generally about 4d. on the lake Shore at Fort Johnston
and often rather higher in the Central Province, especially
at Kota-Kota, and about 103d. on Limbe market and up to 1/3
on Lilongwe market. Prices for other types of fish were,
“lze for size, generally lower.

76. Records at Kachulu beach compared with those on
the east side of the lake showed an expected higher level,
the east side prices being usually about two thirds of
those pertaining at Kachulu. The Kachulu figures also
illustrated the effect of seasons on the average price which
in March, when catches were good and buyers rather scarce
because of difficult road conditions, was about one third
of that ruling in November when buyers could reach the lake
in large numbers,
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how
77. The price figures from Chilwa also showed
sales by individual fish

hrow

nstead of by weight t?ngpggigens-
the emphasis on fighing fop the gmaller& {ouggeof less than
Thus, taking November price figures, a -JﬁgulJaound, sold
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type, to economise in fuel and avoid risk of rain damage

during curing, coupled with efforts topersuade one or two
people at each beach to set up as fish curers to t he
community. They would receive fish from the fishermen,
cure it and return it to its owners and be paid either in

cash or by retaining a proportion of the fish cured.

82, The idea of using kilns was not new to the Depart-
ment but the application of the method was. Previous
efforts to introduce kilns have been unsuccessful larcely
because the fishermen themsleves do not want to be involved
in fish curing, as a general rule, nor does the catch of one
man always justify the complication of using a kiln, while
the buyers, who could use a kiln with advantage, are usually
not lake shore residents and do not want to be involved with
Structures away from their own villages. The system pro-
posed would get over both these difficulties and would
permit fishing to proceed steadily, without the risk of
spoilage if no outside traders came to buy and cure the
catch, and would mean that when they did succeed in getting
to the beach they would not have to waste time waiting for
a payload,

83. Experiments were made forthwith by Fish Ranper
Fort Johnston, using a kiln constructed on the lines EUZZESEw-
ed by Mr., Dibbs, in order to work out the technical side of
the operation,

Development Work

8L . Probably the two most important aspects of devdope
mental work were the establishment of a mobile unit for the
maintenance of engines of fishing craft and the building of
a8 Jetty at Kachulu on lake Chilwa.

85, The Mobile Maintenance Unit, consisting of &

mechanic and his assistant travelling round the [ake with
a4 considerable range of replacement parts, went into action
in April. Its task was to do ordinary simple servicing and
minor repairs to the outboard engines which are coming in-
creasingly into use in the inshore fishery, and to advise
fishermen on ordinary runaing and maintenance procedure,
During 1962 this service was provided free but engine owners

d to purchase, at cost price, any spare parts supplied,

86. Fish Ranger, Fort Johnston, who established the
unit as a working organization, reported that it had been
welcomed everywhere by engine owners and obviously it filled
4 sorely felt want,
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: , o in 1962
- 87, ing the nine months it was in Operatlonsl arm,
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Departmental Workshops and this was nearing completion at
the end of this year.

93, Two carpenters from Lake Chilwa also visited Fort
Johnston to be trained in the simple boat building under-
taken at the station and returned home with plans to set
up their own businesses to serve Lake Chilwa fishermen.

Training and Propaganda

94. The Fish Ranger's absence from Nkata Bay to take
charge of the Fort Johnston station prevented use of the
small training school there but in June some staff and
equipment were transferred to Fort Johnston and the Fish
Ranger conducted three courses at that base.

95, Some twenty applications for places were received,
not all of whom could be accommodated at the make-shift
site and thirteen men completed the courses held. Most

of the applicants were from the south east arm and Lake
Malombe.

96. The Demonstration Unit, designed to give practical
demonstrations of new or imporved methods evolved in the
course of experimental work, was active during the year
and toured extensively in the southern part of Lake Nyasa
and in Lake Malombe. The main emphasis was on demon-
stration of proven improvements in gill net setting and
mounting, and on showing the advantages of the new platil
monofilament nets which were such a success experimentally
in 1960. Some successful demonstrations of Chilimila
fishing were also given at the southern end of the south
east arm, where the method is still largely unknown and
where its introduction might relieve the pressure of the
inshore 'utaka' seines on the immature Tilapia.

97. The chilimila method also formed part of the
training courses held and Fish Ranger reports that it was
enthusiastically received at Malindi, where there is a
moderate supply of 'utaka' and other Haplochromids avail-
able in the White Rock area not exploitable by the ordinary
methods in use in the locality.

98, The staff of the Demonstration Unit was also used
to demonstrate the kiln drying of fish, as suggested by
Mr. Dibbs. The Fish Ranger reports, after the trials
discussed in the Experimental section: "Products from the
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_ _ d that
kiln were given away to African buyers, who stated ti

the fish sgid a8 waXl as any other on the market. The
kiln was put into operation at a buysrs' samp and aent ‘o
competltion held behwaen the buyers and the aparzﬁ o
8ee who could cure the most fish in one hour and whe

the

of
roducts were the same, The kiln took one galion OF,
palmpnuts (for fuel) oomiared with two for the traditiona
method and cured sixty fish

compared with forty three.

: led
The buyers worked at bop speed to try to compete but fai
to match our rate,

; It was agreed that our product was &
good one, "

: o
9. It is not considered that the kiln methodlggg mu
raference to these non-resident buyers who, as earth
attempts have shown, do not want to be involved Wirtainly
structures on the Lake Shore, but the operation ce

cal ,
Soane to have been a telling demonstration of the techni
effectiveness of the kiln,

_ ton
100, The Fisherman's Information Room at Fort J°2§§1u-

was maintained ag usual and was visited by some 370f¥om

Only 59 of these were actually fishermen but visits

the non-fishing publie ar

]
8, of course, not unimpofﬁagg 5

t is clearly desirable that the general public shou ear=
also know what 1s being done, Afm

o8t all viaitorslapp on's
ed to be impressed by the variety of the Fisheries Sectd
aotivities ag advertised in the gnformation Room.

rimental Y
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101, Experimental work dealt with a variety of g%gn.

Connected with the fishery, Pigh Ranger, Fort JOhng

Waa responsible for most of the work in the abaenc; 9

tho Fisheres Officer on leave, though the latter dearting'

initiated many of the gill net exper%;enta before ;

. 1als
102¢ The Figh | or ston, made some tri

of & mobile fish anger, Fopt Johnston,

: SmOking kj_ln on the lines of a dGSign
Suggesteq by Mr, 7, Dibbs of b.A.O.

T
103, The ki1 frame five TeP .
high by three f ¢ °°“a§2“eﬂoﬁﬁridwiiﬂﬁnzinc Sheetlnge?ua
oPen top and bottom, t'was designed to be stood Ov1aid
shallow pit containing g g1ow fire and the fish were tacke
for Smoking ip shalloy trays with wire mesh bottoms gef
one above the Other insjqe the kiln, 1In use the or

these trays W48 rotateq évery fifteen minutes.




104. In essence the apparatus represented an elabora-
tion of, rather than a departure from, the traditional
method by which fish are laid flat on a single grill over
a slow fire. The covered frame and stack of trays really
represented no more than a stack of grills over the same
fire. The fish were thus half grilled in the traditional
way rather than smoked in the European way and in taste
and appearance should be more acceptable locally than
smoked fish as the European understands the term.

105. A kiln of this size and type was found to hold
60 fish of normal size and could deal with them in one hour.

106. The advantages claimed for the kiln were:-

(1) with the addition of some removable covering at
the top, e.g. thatch of palm leaves, it could be
used in rainy weather when the traditional method
is unusablej

(11) it achieved a 50% saving of fuel consumption,

The first advantage is obviously of general application
and the second would be an important one in places such as
Likoma Island, shores of Lake Chilwa, etc., where fuel for
curing has to be brought from a distance.

107. Similar, less documented, kiln trials were made
by Fish Ranger, lake Chilwa.

108, Bxperiments were continued with delayed release
buoys, as a safeguard against night thefts of gill nets.,
Using a method with carpenters' glue originally suggested
by the late Dr. V.D. van Someren, Director of the East
African Freshwater Fisheries Research Organization, the

Fish Ranger, Fort Johnston, evolved a satisfactory working
Procedure,

109, He reported that the marker buoy was fixed one
fathom below the surface by taking a bight of the buoy rope
through two holes bored in a slab of glue. During the
night the glue gradually dissolved and released the buoy
to the surface in the early morning, by which time the
rightful owner would be there to pick up his nets. Various
sizes of glue slabs gave the following results, using a
marker buoy with a buoyancy of 1,650 grams:-




Size of Glug Release Time
2" x 2" x 4" holes §" apart 9 hours 25 mins.
2|| x 2" x 1 1 1 1] 10 1 15 "
21! ¥ 2% "X 1" " 1 f 11 " J+5 "
zrl % 3n X %n n iﬂ n 12 " 0 i
AL 2%"3{ %u f 3/3“ " 14 " 0 1]

110, Gill net experiments induded further series on
comparison of catching ability of mended and unmended nets,
float spacing, mounting technique and shift setting.

111, The experiment with nylon nets mended mebticu-
lously and fished against nets which were merely 'cobbled!
was a repeat of similar experiments in 1959 and 1961.

The results in 1962 confirmed those of previous years in
which it was shown that the 'cobbled' net caught at least
as much and even rather more than the net mended meticu-
louslg mesh by mesh, The fi%'ures of all three series are
as follows, the 'ecobbled! or Yunmended' net being No.l

and the carefully mended net being No.2t=

Year No.df Hours Number of Pereenta%e
Sets  Me T F of tota
Each No. O, O O, catch in
et No.1
1959 59 15+ 51 260 308 L8%
1961 1 17+ 36 829 767 52%
1962 108 2} 5ud 190 14l 52%

308 5, 142 1,309 1,216

112, The 1959 series actually involved two successive
mended nets because the first of the two was lost after 4O
sets of the series, In this series therefore the unmended
net was, at the cbse, fishing against a net which was not
only being very carefully mended but was also half its age.
But for this it seems likely that the cobbled net would
have been superior, as in the luter series.

113,  The difference between the catches, taking all
the series together, is admittedly slight, though in favour
of the cobbled net. The big advantage wss the economy
in man hours spent on repair work,

114, Two trials, the first by the Fisheries Officer
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and the second by the Fish Ranger, were made to determine
the effect of varying float spacings in gill net fishing.
The first was carried out from 7th December 1961 to 20th
February 1962 and involved 67 sets while the second ran
gggg 7th November to 21st December 1962 and involved 33

115. The results of the first trial, made with 3} inch
mesh nylon nets, 26 meshes in depth,were as follows:-

Species Numbers caught in nets with various
float spacings, as indicated:
'l_g ft. lo ft! 8 ft- 6 ftt h’ ftt

Tilapia squamipinnis 85 60 78 63 23
Tilapia lidole 11 11 11 6 13
Other Tilapia 3 = b 1 -
Rhamphochromis spp. - 1 = : -
Haplochromis spp. 5 3 h 6 7
labeo mesops 153 134 123 96 ok
Barbus eurystomus 2 2 - - 5
Baril. s microlepis - = a - 5
Clarius spp. 16 12 12 £ =t
Bagrus meridionalis 14 8 11 9 1

Totals = 289 231 243 183 181

116. The first trial having suggested that the wide
spacing was more effective, the second was run with even
wider spacings. In this trial the nets were nylong L inch
mesh nets, 52 meshes deep, and results were as follows:-

Species Numbers caught in nets with various
float spacings, as indicated
18rt. 16ft. LfE. 12ft. 107k, 8ft.

Tilapia squamipinnis 320 309 257 248 30k 269

Tilapia lidole 205 201 310 302 269 224
Other Tilapia 9 b - 3 3 1
Labeo mesops 5 10 17 14 9 8
Eal‘bt:ls eurystomus 1 1 3 1 - -
larias spp, L b by 3 3 2

grus meridionalis 6 3 4 2 P L

Totals =550 532 595 573 590 508

1 117. The nets in each series were fished simultaneous-
f,j“ fleets, the order of the nets in the fleet being
changed at each set.

_
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118, A comparison of the two series showed a slight
anomaly in the case of the net with the 10 foot spacings
in the first series and with the 12 foot spacings in the
second. This may be due to some inferiority of the nets
themselves or their mountings. In general however, the
trials indicate that for the floats used, 2% inch Platex,
a 10 foot to 14 foot spacing is the best, results falling
off above and below these limits.

119. The usual spacing of floats in the small scale
inshore fishery is about 8 feet but the floats used are -by
no means standard and, generally speaking, have less
buoyancy than those used in the experiments,

120, The main result that emerged from the trialg wa s
that it appeared that it was possible to have too many
floats as well as too few. t would seem, in fact, thay
it would be sound practice for fishermen to standardise
on a particular tyge of float and work out the optimun
spacing for it. learly such a spacing exists,

121, An interesting point emerged from these g
that is that the size selectivity of a net of a givy
apparently varied perceptibly with float spacings.
Fisheries Officer reports:- "A 4 inch mesh net wity floats
spaved at 8 foot intervals catches mostly Tilapia of 27 om
with a rather steep decline of numbers of smaller gng )
bigger fish, The 18 foot spacing, however, shows g less
pronounced peak at 26 cm. and a relatively greater number
of a size above 26 cm."

ets and
€N mesh

122, Since the lighter vertical tension which pre.
sumably resulted from the wider float spacing apparent)
has increased efficiency it was decided to try the effect
of decreasing this tension still further by connecting
head and foot rope with a series of vertical ties bety
the two, each tie being sharter than the normal han
depth of the net.

Lween
ging

123, Accordingly five nets were set up and fisheqd -
Logether, one being used normally, and th? others with
cross ties between head and foot rope. lhe nets were
identical except as regards depth, which was 54 meshes in
three nets and 50 in the others. tme of the 54 mesh nets
was ser normally, as the standard, while one each of the
50 and 5h mesh nets had six foot cross ties and the other
had seven foot cross ties. There were 159 sets in the

. series,



124, Results were as tabulated below and did not
indicate any advantage from the fitting of corss ties,
except possibly in the case of Clarias.

Catches each net

54 5 54 50 50
meshes meshes meshes meshes meshes

Fish normal Oross Cross Cross Cross
S — set . tie 6' tie 7' tie 6' tie 7!
Tilapia spp. 1,323 1,260 1,300 1,037 955
Labeo 86 81 L1 121 120
Barbus spp. 3 5 - - L
Bagrus 41 19 32 36 32
Clarias 14 25 29 14 22

Totals = 1,467 1,390 1,402 1,205 1,133

125. The series of trials to determine the optimum
period of the night at which to set gill nets, which were
begun in November 1961, was continued at intervals during
1952. In these series the catch of a fleet of nets left
in place from dusk to dawn was compared with that of an
identical fleet set for shorter periods at intervals
during the same night, In one series the variable fleels
were set from dusk to midnight and midnight to dawn while
in the other the night was divided into four periods,

Vari ous phases of the moon were covered and various seasons

of the year.

125. Results are tabulated below, The figures in
brackets beside the totals express the catches of the
various short sets as a percentage of the full night catch.
A. Two shifts of net against one left all night.

(1) Five nights in period 3-9 March. New Moon 5 March.

Fish 1700-0600 1700-24 00 0000-~-0600
Tilapia 136 T4 90
Labeo 5 1 12
Others 12 9 5

totals 153 8L (567%) 107(66%)
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(2) Seven nights in period 16-25 March. Full moon 5 March .

Fish 1700-0600  1700-2400  0000-0600
Tilapia 307 260 228
Labeo L7 22 52
Others 3 14 27
Totals 357 297(83%) 307(85%)

B, Four ghifts of net against one left all night.

(1) Ten nights relating first quarters of moon.
L niﬁhts in Period Ma{ 10-15. First Quarter May 10.
A ' Ju

y 10-13. " " July 8.
) I Qectober 9. 0 " October 4
Lo W November 8. | " s November 3,
Fish 1700-0600 1700-2030 20 30-2400 0000-0300 0300-~0600
Tilapia 97 65 63 70 p11
Labeo - 8l 67 38 6 9
Others 12 L 8 16 18

Totals 193 136(70%) 109(56%) 92(k7%)  81(42%)

(2) Nineteen nights relating to full moons,
g nigﬂts in Reriod 16-23 May. Full moon 17 May

17-21 July 3 " 15 June

3 ki 1 10-12 Oct. 1 " 12 Ogtober
5 B " 9-15 Nov. " " 11 November.
%.%n ; 1700-0600 1700~2030 2030-2400 0000-0300 0300-0600

apia

SPP. 295 268 256 217 252
Labeo 1,6 38 Ry b 51
Others 23 23 19 13 22

Totals 364  329(90%) 299(827%) 234(6471) 325(89%)

(3) Eleven nights relating to last quarters of moon

5 nights in period 26 May to 1 June. Last quarter 25 Ma
i " 1 -28" July " " 24 JU¥Y‘
2 i " 17-18 October " " 20 Oct.
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Fish 17000600 1700-~2030 2030-2400 0000-=0300 0300-0600

spp. 218 228 106 115 13,
Labeo 152 14 3L 15 19
Others L2 19 22 13 15

Totals 412 261 (63%) 162(39%) 143(34%) 168(40%)

(4) Seven nights relating to new moons.

3 nights in period 3-6 July. New Moon 2 July.
' y Iy.

" 31 July to 4 Aug. 30 d
Fish  1700-0600 1700-2030 2030-2400 0000-0300 0300-0600
Tilapia

8pp. 50 11 2 5 6
Labeo - 2 7 - 1
Other 28 12 14 13 17

Totals 78 25(320)  23(294) 18(23%)  24(30%)

127. No very clear pattern of fish activity emerged
from the experiments. It appeared that, taking the year
as a whole, activity is fairly uniform throughout the night
and that variations from this pattern with moon phases are
scarcely large enough to make it worth while trying to
adjust the hour of setting to take advantage of them.

128, What the figures do suggest, however, is that
either fish actually escape from the net if it is left in
position for prolonged periods or that, for some reason,
the catching ability of a net during & single set declines
sharply with the passage of time, _Jhus in series dealing
with four shifts per night it will be seen that the differ-
ence between the catches of individual shifts ignot very
§reat, indicating a fairly uniform availability 'of fish.

et the catches of individual short sets were only below
25% of the catch of the whole night set for ome shift ix
one moon phase, although the length of the short sets vas
only 25% of that of the whole night. Usually the catches
of the individual short sets were above 30% of the full
night catch and were sometimes up to 804 or 90% of it.

129. Clearly if a fisherman had decided to stand by
his net all night it would be advantageous to haul and
shoot at intervals, rather than leave the same net undis-
turbed all night., It might also, in practice, be worth



setting for a portion of the night only, rather than either
sacrificing a whole night's sleep by standing by the nets
all night or performing a double journsy to and from the
fishing grounds to get the comparatively few extra fish
that a whole night set would produce,

Fisheries Research

130, In previous years the work of the fishery research
organization has been published in a separate report pro-
duced jointly by the Northern Fhodesian and Nyasaland
gsections of what used to be known as the Joint Fishery Re-
search Organization, The report of the Department of Game,
Fish & Tsetse Control, which administered the Nyasaland
section of the organization, has merely outlined the main
lines of work followed, '

131. During 1962, however, the Government of Northern
Rhodesia decided that as the two sections of the organiza~
tion were now administratively separated they could no
longer be regarded as part of a combined project even though
they were, at a scientific level, working in consultation
with one another. The Government of Northern Rhodesia
therefore ruled that the Joint Fiaherg Research Organization
must, a8 such, be regarded as having been dissolved and
that the Northern Rhodesian section must be considered as
simply a part of the Department of Game & Fisheries which,
as in Nyasaland, administered it, It was further ruled
that the publication of a joint report should be discon-
tinued after the report for 1961. The work of the Nyasa-
land section for 1962 is therefore published as Appendix
VIII herewith and there appears to ge no need to summarise
it, as has been the practice previously, Future reports
wiil, as mentioned in the introduction, form part of the
report of the Department of Agriculture & Fisheries,

Trout Fishing

132, Revenue for trout licences for the season ending
March 1962 amounted to £122,0.0,, rather mare than double
the uausal income from this source. Licences issued for
the Mlunguzi stream totalled 104 in number while 26 were
issued for Mlanje streams and 16§ for the North Rumpi and
Kagiwiziwi, A good proportion of fishing returns were
received,

133, The Mlunguzi stream yielded 310 {ish averaging
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10.3 inches in length in 163 rod days with a further 563
fish returned as undersized. This 4s an average of 1.9
fish of "keepable" size and 3.4 undersized fish per rod day.
Similar figures for the 1960/61 and 1959/60 seasons were .5
kee}ﬁble fish and 2.1 undersized fish respectively, s0
1961/62 appears to have shown an exceptionally good pro-
portion of sizeable fish., It must be admitted, however,
that there was probably greater emphasis on fishing the
reservoir proper, as distinct from the stream, and this may
have been the main factor in bringing about the rise in
proportion of keepable fish. Something, however, is also
attributable to the hand feeding of fingerling fish in
rearing ponds and subsequent release to the stream, which
has been practised for a year or sSoO.

134, Mlanje fishing produced 128 keepable fish and 124
undersized fish in 42 rod days, or an average of 3 fish per
rod day in both classes. This is slightly better than the
1959/60 figure in respect of keepable fish and not quite
30 good as those for 1960/61, so there appeared to be no

great change in this fishery. The average size of the fish
retained was 9.4 inches.

135. The North Rumpi and Kaziwiziwi produced 52 keep-
able fish and 4 undersized fish in 43 rod days, which is
approximately the same as in previous years. It should be
noted, however, that the North Rumpi catch inc luded fish of
7 inches and 8 inches which must have been spawned in the
stream. Similarly the 1959/60 catch included small fish,
8o that allegations that fish are not breeding in the
stream at all can scarcely be well founded. Game Ranger,
Rumpi, however, reports that hen fish are often caught with
developed ova, irrespective of season, and that these ova
often appear to be in process of re-absorption. It may be,
therefore, that spawning facilities, though not absent
altogether, are rather inadequate.

136, The Kaziwiziwl, moreover, ylelded a very small
proportion of the total catch from the two streams and an
inspection carried out by the Senior Ranger (Fish) in
September 1962 showed it apparently virtually bare of fish,
There would appear to be some inhibiting factor at work as
the stream was originally stocked no less heavily than the
North Rumpi and has had no more intense fishing.

137. Trout continued to flourish in the upper portion

of the Chelinda on the Nyika flat.aau, where, during 1962,
s over the uﬁper nine miles.
There was, however, little fishing other than test fishing






were stocked with T,shirana of the same size plus varying
numbers of T.melano r'a, The total number of fish was
the same in all three pondas,

143, The results of these trials are tabulated below:~

b Series 1 <eries 12.:
irteen Month Nine ugn.._%

FPond No, ET 'E?"“'n'Ejs' B A
Original Stock
ToahiranaNo 600 300 500 300 250 150

. Average lengthlems) 8,75 8.75 8,75 5.8 6.5 6.5
T.melanopleura No. - 300 100 - 0 150
: " Average length(ems) . 7:0 7.0 ' 6,086
Yield

Grown Fish

T shirana, No, 300 331 209 221 126

585
Average length (cms 1 : A
T.melanopleura No. ) _7 1303 1%3 10:9 lﬂég gsg
" Average length(cms) = 13,5 12,8 o 0.1 Bk

1alf Grown Fish

»shirana, Ko, 1,380

a A\rex’*age length(cms) ' .9 3{{ 36(5) jae rﬁcorded
T.melanopleura, No, - L83 504 "

" Average length(cms) Wy "

F§ah
WeTght T1b. ) 8 3 ;

Percentace of gprowth
incrament 1in original

T,shirana stock %% 103% 88% 874 s64 41

144, The results are obviously ineco
© suggests that there might have begn aoggl'il;ggitior?e griles
the growth of the original stock of 1, shirana resulting
from the admixture of T.melano leura“but thig is contra-
dicted by series 1 where the 6&t growth rate of the
T.shirana in the three ponds was i1 the pong with the
Bimalleat origingl stock of T,shirana ang largest proportyon
of T,melanopleura. As far as and %'Olms fish pro-
duction is concerned the production of T, ship, in ponds
B2 and £3 seems disproportionately low compared with that
in pond El consider the original stocka, particularly
in the case of E3, and this might be the result of compety.

tion from T;melanopleura.




and
last

" ™

g f ) Ly {
1.8hi ) -

1d
I OWI .
) o GIN J
il ] .5
l.38hl a ]
! ]
[.melanopleur . 2 :
L ver ] : 1]l .l Oe 3
{ | 1 - [ 4
I 11 - f41sh{lb) l Js 5 .

1] the addition ol
A A=

production qulve

1 be 1"33::@&11;&:2
adators,

he year a t
to be a mono-s

en made cn the basl
sexes at a hali-gr 1 stage.




w 12y

It was not possible to say for certain by the end of the
year that selection had been absolutely correct but no
signs of breeding had been observed and the trial looked
encouraging.

150, In addition to the experiments a great deal of
work was done in rearranging the inlet and outlet systems
to the various ponds so as to provide each with an inde-
pendent water supply. Also the two-acre pond started in
1961 was completed and stocked with a miscellany of local
fish, This pond is comparable with the average farm dam
in size and its progress should give useful information
about the mana%ement of this sort of water, where the
detailed techniques of intensive fish farming are scarcely
practicable.

151, During the year a total of 4,300 young {ish were
distribtuted to various farm dams, 500 going to Erivata
estates and 3,800 to dams erected by the Agricultural
Department. There was no extensive adoption of fish farm-
ing by small scale agriculturlsts in the Southern Province
put one or two began to make attempts in this diregtion
and the Covernment Fish Farm attracted much attention from
the Teacher Training Centre at Domasi.

152. The Nchenachena station, under the control of
the newly appointed Fish Breeder, continued to act as a
source of stock for the expanding private fish farming in
the Northern Province and as a base for demonstrations and

propaganda.

153, By the end of the year there were 141 ponds in
action in the Northern Province, 17 of which were construce
ted during 1962, and a further 3 were under construction,
Some 760 fish were issued to stock the new ponds, and 336
1bs. of fish from the Government ponds were sold as food
to local villagers as a demonstration and propaganda
measure.

154. It became clear during the course of the year
that cropping difficulties represent a significant obstacle
in the widespread adogtion of small scale fish farming.
Accordingly some trials were made with fish traps of the
traditional type baited with maize paste and results
puggest that, for this very small scale farming, they will
be a much more practical method than the draining and
seining normally practised in larger farming operations,
Following the trials at Nchenachena they are heing increas-
ingly adopted by local farmers.




(d) Tsetse Control

Surveza

155, There was little demand for survey work as an
aid o settlement or trypanosomiasis control. The only
area so dealt with was Toleza farm where regular observa-
tlons were instituted towards the end of the year as a
result of the sugeestion that cattle might eventually play
a more lmportant part in the economy of the farm, vhich is
on t he edge of an area of G.morsitans infestation.

156. Observations in Port Herald Distriet in relation
to the re<occurrence of trypanosomiasis were cortinued in
the esarly part of the year. The Department of Veterinary
Services decided, however, to try to control the outbreak
by prophylaxis and continued investigation of the source of
infection became unnecessary.

Karonga Reclamation Scheme

157+ No new work was undertaken on this scheme and fly
cabches continued to drop on the routine patrols, only nine
flles Leing captured during the year, The application of
dieldrin in 1961 was apparently successful in eliminating
these pockets of infestation and increased cultivation of
the former fly areas continued. The operation of routine
atrols was gradually wound up during the period October-
acember,

158. Full treatment, with drugs, of all cattle in the
area by the Department of Veterinary Services is reported
to have eliminated t-f'y;_i:11'1tj:3;‘):‘,’[1&513' at least tenporaril}r.
The intention 1s amin to prevent re-infection by prophylaxis,
so that no further information on fly challenge is likely
to become avallable,

Tsetse Control Posts

159, Four posts continued operation normally in Kota
Kota District, The Fort Johnston post was closed in
September as a result of the continued decline in catches
and a number of pickets and patrols are now carried out,
since these would be better able to detect the actual source
of any increase of fly in the area which the post covers.
In August the Kasupe post ceased to disinfest motor vehicles,
since these have been found to be a virtually negligible
pource of carried fly in this area. Pedestrians and
. gyelista continue to be examined since they are most likely
to show any revival of the fly population,
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160. Details of traffic and fly catches for all posts
in 1962 and a comparison of fly catches in recent years
are shown in Appendix VII, In the Southern Province
catches at Kasupe and Fort Johnston continue to be very .
low, fly populations in the latter area having shown a mos
remarkagle collapse since 1960. The Central Province
posts around Kota Kota continued catches at much the same,
or even a slightly higher, level than recent years for the
first six months, after which there was a sharp decline.

ﬂiacellangoga

161, last year's experiment of protecting a game camp
from G.morsitans was repeated in Aupust in the Mwabvi Game
Reserve, ee trunks were sprayegnto run off peoint to
a helght of 10 feet with 4 per cent. dieldrin to a distance

of 100 yards from the camp, nere was an immediate drop
in fly catches from an average of 10 per day to 5 per day.
Observations two months later showed an average of 8 per

%?¥ flies gggght éntthe camp area or attracted to scresns.
Lies are eved Lo reach the cam iage or
their own movement, that is, there LY crrd s

are riot 'resident’
tLaetse, so that this degree of req i 4

uction i rhaps not
disappointing, although it is not of very griﬁticﬁl value.

162, In April, the Tsetse section : ent
wag tran?fgzged to thgtbeaiitmant of Agiicggguggp;rgTsh_
eries anc ure reports 1 emanat . o
The officers of the tsetse section a:e rom t hat Departme

hgricultural Research Services, P.O.Boxhg;,wég;b;?e

H. J. H. Borley
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AP F X I1

Ve ¥ . d o
Lrop Protection

Animals killed & staff employed lst Jan, to 3lst Dec. 1962

Totals Northern Central Southern Totgla
1961  Province Province Province _19062_

Avera ge No,
huntars 26 5 16 ? 28

ANIMALS KILIED

Elephantsa

Hippo

Buffalo

41

47 |
28 :

38
2

wn Oh

~3 O
L ~J

Carnivora 22 L L8 57
Antelope 2 - 1 1
Baboon 75 | - - 2l {
Pig 5 ) - 1 10 :

lable 11
Revenus accuring from Crop Protection Activities
Value of Ivory (estimated) £739 _
Value of meat & skin sales £227 Total = 2966
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APPENDIX IIXX

Average number of Game seen per 10 Patrol Days

Type |__Table IA - MWABVI '*_ﬂ Tahlg_;ﬂl— LENGWE
L dek, | aa | aen. ] web, |[ o] ge. | des. | hED.

Elephant - - - - - - - 4
Rhinosceros A | 3 b1k - - - i
Hippopotamus - u - - - - - -
Zebra 2.2 - 9 - - o -
Lion - - - - - i -
Leopard - - - - seen| - -
Buffalo 5.6 112.3 | 6.5 |17.1 2.2 | 1.1 | 940
Sable 21.7 (16.2 |15.3 |25.5 - - | -
Roan - - - - - - -
Kudu 17,7 {15.1 |12.2 |27.1 “ 4.7 | 4.9 | 5.9
Eland - - - - - - -
Hartebeeste - - - - 3.0 | 4.0 | 2.5
Waterbuck - - - - ~ | seen| =~
Nyala ~ - - - 3] .9 o
Tmpala 17.6 [ 6.3 | 6.9 [11.2 2.5 | 3.5 | 1.1
Reedbuck L.3 ] - 8116 |l .94 1.3 ]1.2
Bushbuek 2.7 | 5.3 | 1,7 { 3.3 1,7 | 1.6 | Lok
Duiker o2 | 3.3 | 2.3 | 4.0 1.1 1 1.3 | 1.4
Klipapringer | 2.7 o7 o7 | 2.6 - - § -
Oribd - - - - - | = -
L, Suni v - - - seen| seen |seen
3, Sveinbuck od - ol ol seen| = - =
Plg 3,6 B8] 3.9 2,2 2.4 | 4,0 | 1.8 | 1.6
Varthog 12,7 13b.2 | 9.3 [12.2 1.2f 3,3 | 1] .5
Wild Dog - - - - - - - -
Rad Duiker . o2 o1 Al - | peen| 1| =

TOTAL ?si%gl._ 22h | 186 | 224 | 193 175 | 179 | 201 | 197

Tk siaay 52| s1] x| =m [r 53| 50| 61| 48
SR ——— T
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LII (contd)

e 8 g s i o T .

’ | ullu 1C - MAJETE || l‘able 1D - NYIKA r
Type —— PR EPOR e
| let 2nd 3rd | 4th || lst 2nd Jrd | 4th
l qtr. | qtr. L. ] qtr. ;tr‘ qtr. | qtr. | qtr.
B B S e et '
Elephant l 8.1 8l 6.3 2.l i > e A
thinoceros - - | - - I - 3 - -
Hippopetamus . J - - - -
Zebra 1159 | 4.3 | 1.0 | 2.6 E! 81.8 (82.5 [112.5[146.3 |
lion - .3 ) I %, R oy O [ |
Leopard aeen ol - ”’ - - 3 ol i
Cheetah “ | Il - - sesn
Buffalo : I 2 2 .5 | seen 1;
Jable }. 2 1ok l ]..8 2.5 f - - " - ;
3 Roan [ : ‘J; 3.5 [37.9 |34.8 |[55.1 :
fudu | 4.8 l 3.7 | e 1] ;'.' [ = = =
Eland : k.3 1.2 ] 1.] 2 " 158.6]101.8(90.8 |218.6
Hartebeesta [ 1.1 | E f ‘r ol - .2 | seen .
' ¥ ‘inii‘,i}rhuck | !I . 1 - - aden
| liyala 1 | | J‘? i f m ] ] s
Impala | ; : ! il! ‘:‘:'-.c::a'mlf - 7aeen (7seen
Reedbuaic | 1.2 | ' | ok (1249 j'zs.? L8.2 (6.8
Hushbuck i .8 5 ¢ 1 .9 f’ 1.8 | 1.5 | 2.6 | 3.0
Iiker ' ‘ | 1.6 [! 8,1 ] 9.5 |11.6 [14.8
Elipspringar P 19 : ; | 14! 3. 3 l - i - seen
Qribi ! | f- - - - -
L, Sani : i ! | - " " =
3. Sveinbuck : .3 E soon | - - . -
g 9.8 ! .9 | .0l .‘ 'r' 11.6 |11.8 |10.2 | 6.9
Warthog N ; 21 .7 ks || 5.6 3.8 | 8.3 1.0
Wild Pog ; | _.: : - - -
Rad Duikar },%,u : I - = @ S
i e = e -
e 1';;-,'*'.“1:*- 171 | 188 | 229 " 20 || 575 | 375 | wkh | k90
et S S— el ‘
loéﬁi”%{gnr ‘ 27 : 68 I’ |' | nil | nil | nil | nil
R - |- otk s

i R b T T T
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APPENDIX IIT (contd)

R e smimiad

Type

Tablae 1E - KOTA KOTA

Table 1F - KASUNGU

——

|

1st-°| 2nd
A EERIEERES
Elephant 35.6 |[3501 |31l 4 |34.2 58.9 [59.1 |52.4 [67+5
Rhinoceros 16 | 12 | 1.0 5 3.5 | 3.6 | 1.0 ; % 8
Hippopotamus - - - " - B . -
Zebra 12,0 [13.0 [10.2 |13.3 12,7 [14.1 [10.5 | 159
Lion Cagile R Gk 8l 9] .6 &
Leopard seen| - |seen |seen A 3 2 o
Buffalo 37.5 |27.4 | 26.4 |25.0 21.5 |40.6 {27.1 28,0
Sable 12.4 (10.9 | 8.6 | 7.3 |[ 10.4 |12.3 [12.5 | 97
Roan 10.6 | 7.8 | 6.4 5.9 9.4 |10.3 |11.8 G.h
Kudu 7.2 | b | 6.8 | 7.6 5.8 | 6.6 | 4.9 | &9
Eland 22.4 [17.5 [17.0 |17.9 || 23.3 |19.4 |17.2 |20.4
Hartebeests |[11.0 | 9.5 [10.4 |12.9 15.9 [13.3 |12.7 [12.7
Waterbuck 7.6 | 9.5 | 8.5 | 6.7 2.5 | 2.4 | 2.6 | 1.0
Nyda - - - - 3 _ - -
Tmpala 4 - - - - - - .
Reedbuck L.b L 1% 2.2 2.9 5.6 4.1 5.2 L.
Bushbuck 6.8 | 6.4 | 3.4 | 3.1 1.3 ] 1.3 | 1.0 o9
Duiker 5.2 | 6.0 | 1.9 | 2.3 1.1 | 1.4 | 1.5 ] L5
Klipspringer | 2.1 [ 3.0 | seen 1.5 " - - -
Oribi - - [Pseen |[?seen 2 3| w7 1.6
L, Sunt - - - = ” < . .
3. Steinbuck 9 91 1.1 .6 2 .5 .3 o7
“Pig 15.5 [11.2 [11.7 | 8.7 .l | 4ob | 4.3 ] 5:0
Varthog 11,6 [10.0 | 4.4 | 7.1 4.6 | 4.0 | 6.0 | 6.8
¥iig Dog S FLA B B w | = JIA] 43
TOTAL PATROL | ggo | 752 | &85 | 658 || 740 [ 750 | 760 | 643
'°Eiﬁh92§§u“° 128 | 108 | 191 | 93 “ 112 | 118 | 116 | 55
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APPENDIX III (contd)

Table 1G - VWAZA MARSH
Type =

1st 2nd | 3rd | 4Th

qtr.| qtr.| qtr.| qtr.
Elephant L.9 |30.7 |60.5 |33.1
Rhinocercs - - - -
Hippopotamus | 1.4 | 1.8 | 4.8 | 1.3
Zebra 1.8 - Sk | 18
Lion o o2 ok .3
Leopard - .2 | seen| -
Buffalo 16.5 |41.3 | 50.7 |50.2
Sable 2.4 | 4.7 110.4 | 5.0
Roan 34.9 |25.1 |63.2 |59.0
Kudu - 3.2 | 9.4 5:%
Eland 18.1 |33.7 |54.0 }55.6
Hartebeeate 4.1 | 5.8 |11.6 |12.9
Waterbuck ot 'R - -
Nyala o - - =
Impala 6 | 3.6 | 3.5 -
Reedbuck 11.1 [16.8 |15.5 ]19.0
Bushbuck 8.5 | 6.5 |11.5 [13.3
Duiker 12.0 | 9.0 |16.7 |R1.6
Klipspringer - - - -
Oribi - - - -~
L. Suni - - - -
S. Steinbuck | 4.4 | 3.6 | 5.5 | 8.9
Pig 6.1 | 5.9 |10.7 | 9.9
Warthog 4.3 [10.0 |19.1 |24.5
Wild Dog - - -t "
TOTAL PATRCL | 225 | 225 | 198 | 260
TR s Mo ay | e | ma | ead




APPENDIX IV

1
' Iype of Net 1958 1959 1960 1961
S.nE. AF 7,6“
® (Hauls) 9,325 12,412 9,607 5,993 1
G111l Net 8,000 1,477
(Yds. set) 3,271,760 3,040,220 3,792,400 1,78
sw
t Hauls) Not uaad in this area 24’5",ou
G411 Net (Yds.set) -

[ﬁ%%@!‘ 8 represent %028!18 i

Fish 1958 1959 1960 59 Z? \‘
No. 1 Ri Net Tilapi 2 36
No.2 3125 Net 111251: 2? 2 b3 i |
No.3 Ring Net Tilapia 38 L2 &3

ta. r more

(Num repreaen ozens, o8 in sho o |
Year Tilapia labso  Bagrus & Others _‘tif-
S.E, 331

479,675 41,22 0,6 1,226 >
1959 482,730 35 203 13 sg "659 3’932
R
1963 y 62 3 093 0
1962(We.) 35384 126,3 21,3 _;z,n-nj‘gg
i L,730 10,8 03 29;
36 0

1959 12,155 2,357 5’??% 121101 o
1960 L - 29
1961 - a3 9 "16 2

1962 2,111 3,345

176 i 5
1962(wWt )___16.4 30,1 11 Ll_n.—-—)g

King nets 690
G111 nets 138 £130
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APPENDIX IV (contd)

Table V.  Fish Exports

fonth  RelEM o Seekod _Salted
(1bs) Fish (1b)  F 1
January 6,04k 22,690 18,348
February 10,531 7,935 14,760
March 28,110 28,377 40,287
April 26,022 29,520 40,256
May 32,504 15,343 31,094
June - 7,082 28,716
July - 470 17,220
August - 1,189 10,496
September 14,331 10,268 5,935
October "11,740 2,115 b, 317
November - 5,718 3,087
December 6,806 - 1,553
Totals = 136,088 130,707 216,069
Estimated

landed weight
136,088 392,121 432,138

Combined landed weight = 480 short tons
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APPENDIX v

Sma cale fisherv not bi¢ct to licen

use
T Xs ntities of nets owned ang frequency of their use
Sistence fishery.

' free .
tual i(f*’
Area Average number of Average frequency of| Aver ageo?cuse Ofargﬁ
nets available for| actual use of nets q“"“cgnth in arinﬁ
use fer month on per month on regu- yer mle gnclud rded
|regularly recorded larly recorded beach} a who 1;rl y re 0
beaches €58 expressed as per- 1I‘mgubeache-‘3
centage of maximum
reasonable use

¢

\l
TM3 SMS 6N ¢ s sus on ¢ |us S 1520
lake Malombe | 27 . 357 - 2% - 7% = 125 " Ll
River Shire [111 ¢ R -~ | 6% 17% 72% - 374 183 1258 .,
SBAmEast [ 2 43 430 _ | 104 2% 4% - | 19 269 W

1528 ™,
S.E.Arm West | - 16 2 23 - 6% 7% 10% [ - 309 yas
S.W.Arm Rast | . 1 e 2k 11% 9% | - = 328"
S.W.Arm West™* 2 1, 199 100 2% 4% - 3. P b
Salima - 1493
Domira Bay::] = W 399 o . 5% .2 - - ii; 1315 °
Kota Kota 9 32 63 - 8t 4% 6% - | a4 29
Chia lagoon™™{ 5 4l -1100% 27% 8% - |535 53 ._2—~’?§
TOTALS 155 130 2573 o4 317 _we e

*LMS = large meshed seine
SMS « Small meshed seine
GN « Gi1)1 net

Cwm Chilimila

R

d
ri?
13 nets were available for 1 month during the recording p:ial
oo MS?“%R."%&F“&;E?“’ and available collected over latter !
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APPENDIX V (contd)

Table II, Average catch per single haul in various
r as ob tr ed he

(Figures represent actual numbers of fish)

A, large meshed seines
Year Tilapia Tilapia Labeo Bagrus Haplo-

Area
(adult) (imma- & chromids
__Clarias
2 be(W) 1961 892,33 - 1.53 2.05 -
lake Malombe(W) 1277 35,81 5  5.93 3.62 -
3) 1961 214.96 = 1.28 0,19 a
River Shire 1962 106.54 - 143 0.7 B
N) 1961 142.6 - 8.36 0. =
River Shire (N) 1295 %55+25 I 10.17 Tk
S.E. Arm (sw) 1961 57.73 - 1.81 8.05 .
1962 Not used during 1962 in this area
E. AT (E) 1961 Not used during 1961 i
el 193 18.06 o " 0.16  0.16 WIS ares
5.E. A (NwW) 1961 Not used during 1961 in thi
A o 25.3h o CUE3 1.3k 83.0
S.W. Arm (W) 1962 67.51 - L9.16  9.86 ~
yimas #1061 51.75 2 11.86 14,07 ;
Kkota-Kota  (N) 1962 30,66 133  8.66 5.26 100
Chia Lagoon 1962 3.81 - 0,04 0.28 -
Lake Chilwa 1962 19.61 47 - 1.33 -
B, Slel_Eﬁﬁﬁﬁﬂ_Eﬁiﬂzi
Shi (n) 1961 = - 0.66 et 630
River Shire 190 3962  1.25 - - 0.06 61
River Shire {\.-) 1961 8.02 - 0009 0.05 1'955
1962 2-35 - = - 58}+
S.E.Arm (E) 1961 0.1 . 75 0.01  0.04 452
1962 1.48 6 1?9 0.4 12,601
S.E.arm  (SW) 1961  8L.4O - L.55 0.16 109
1962 L. 5k - 15.72 1,81 1,002
S.E. Arm 1961 0,10 - 0.005 0.002 606
(Central W) 1962 0.70 - 0.003 0.15 15,579

*



- L -
; : s Haplo-
Tear Tilapis Tilapis Labeo Bagrue ids
. turg)__‘ Clarias _
S.E.arm  (NW) 1962 37.11 222  9.33 1.99 135
S.W.Arm (E) 1962 7.44 277 i - 1,427
S.W. Arm (W) 1962 13,27 367 12.07 3.35 330
Salima- * 1961 60.23 95  30.9  5.15 l’ggg
Domira Bay 1962  93.34 132 16.79 16.08
Kota-Kota (N) 1962  3.45 - 7.33  3.45 35k
" (Central) 1962 15.34 WS 892 565
" () 1962 4.32 5 0.26 0.37 36k
Chia Lagoon 1961 124,25 - 31.25 11.0 15
1962  29.5 s 5 5.7 3
lake Chilwa 1962 282.04 % - | 37,75 =
C, Chilimila
3. E Arm (Cemt.W)1961  0.01 & “ = 3»3%%
| 1362 0,01 - - - 5
S.E. Arm (NW) 1961 - - . e L%%
' 1962 - - 0.001 0.001
3.Y.Arm (E) 1962 - _ a = 333
Salima-Domira Bay 1962 - - . _ 1,028

i
D. Gill nets (Catch per 100 yds of netting per set)

Lake Malombe(E) 1962 90.82 - Y47 2.7
Lake Nhlombe(W; " 724L,.90 - 1.67 2,25
River Shire (N " 8.90 * 0.06 3.39
3.5, Arm (E) 7.7 E 2.87 0.35
S.E.Arm (Sw 11615 - 19.02 1.67
S.E.Arm (Cent.W n 6.55 - 6.04 1.67
S.E.Arm (NwW) " L.82 - 2.2, 3.47
i‘:'ﬂnﬂm iE; " 3-79 - ?-53 2°79
3.W.arm W " 1:22 - 6.02 1.90
Salima-Domira Bay " 1:16 - 15.30 2.91
rota-Kota (N) » 0.52 = 5.12 7.42

" (Central " 1,80 - L.88 2.17

n (s " 4.99 - 5.0 1.62
Chia Lagoon " 16.69 - 1.64 2.59
Nkata Bay " - - 01 2.28
Lake Chilwa " 21,21 - - 3.67

* 1961 figures represent average of what were listed a8
two stations,
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Table II3, Catches of more important species by
small scale cpmmercial operators in the various
of lake Nyasa

(Numbers represent dozens.

We, estimated in shord tons)

Area ©, Tilapia Tilapia labeo Bagrus Others Weight
(Adult) (Imma- &

— ture) . Clarias (St.tons)
lake Malombe 171,227 - 1,511 999 79, 899
River Shire
S. E. Arm 16,950 - 7,917 2,62k 1,873 3L0
S, Arm 1,913 - 3,466 688 W 59
Selima-Domira Bay 350 - 2,616 1,23 388 Ok
Kota Kota & Chia =~ 2,288 - 2,409 1,586 6,713 101
Totals (dozens) 192,729 - 17,919 7,140 9,982

" (short tons) 963 - 161 128 201 1,453

Table IV. Estimated catches of more important species
by small scale subsistence fishermen in the various
reco reas of lake Nyasa
(Figures represent weight in ibs., JTotals in short tons)
Area Tilapia Labeo Bagrus Haplo- Others Total
(AIE & chromids (St .vons)

- sizes) Clariag e i 9
lake Malombe 1,355,000 70,000 146,000 - 30,000 800
Rlver Suive 481,000 188,000 21,000 33,000 47,000 383
S.A.Arm 348,000 757,000 157,000 1,566,000 220,000 1,52k
S:W. Arm 31,000 86,000 60,000 34,000 17,000  1i4
S214ma-Domira

Bay 31,000 181,000 68,000 54,000 55,000 19k
Yota-Kota & N )
Chia 155,000 170,000 153,000 121,000 117,000 358
Totals (St.tond 1,200 726 302 904 243 3,375




APPENDIX VI

Lo -

Trout Fishing

Strean

No. Rod Days

No. Fish Killed

Average of sizes

No. of fish at 8"
8"
9I'l
93"
10"
104°¢
1"
113"
12"
124"
13®
133"
4"
144"
15"
153"
16"
164"
b g
173%
8"

No. fish returned
as undersgized

No. lisences
Revenue

39 ("

L7 5

13,8 14.7
9 1
2 -
7 1
5 -
3 &
6 -
5 -
I -
5 2
1 |
N nil

16
£3,15,0

N, Rumpi Kaziwizisd Munguzi

163
310
10.4

26
8
The
24
66
8
22
7
27

[ S |

563
104
£103

Mlanje
Streams

L2
128
Qols

19

18

329

6

31

b

I~ I

126
86
ﬁLOi.! 10‘
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APPENDIX VIIZ

Fishery Research Work:
STAFF_AND GENERAL

There were no changes in Senior Research Staff during
the year, the vacancy for a third Research Officer still
not being filled. The appointment of Mrs. Gange-Harris
as temporary Librarian cum Secretary was terminated at the
end of July. Her help in the classification of the
library has been most useful., Mrs, Williamson, after a

break from April to November, continued part time work on
the phytoplankton.

The year has seen the move of the headquarters of the
Research Unit from Nkata Bay to Monkey Bay at the south end
of the lake where a new laboratory and staff housing have
been built. The long awaited move took place in July and
August, the scheduled date for completion of the buildings,
and the fact that in the event they were not completed

till December disrupted much of the year's scientific work.
Both Research Officers and most of the ancilliary staff and
equipment moved to Monkey Bay. The Nkata Bay Labora: ory
is being maintained as a sub-station, at present unde. the
charge of a Senior Fisheries Assistant,
The new launch "Ethelwynn Trewavas" arrived from
England and was put on the lake in November, Her fitting
out was completed at the Railways Dockyard, Monkey Bay, in
December, Due to some minor snags she was not in com..
mission by the end of the year,

The "Edmund Rhoades" went in to the Launch Repair base
at the end of August for refit and engine overhaul and is
not yet back in commission,

In September the Laboratory at Monkey Bay was visited
by Professor C.M.Yonge, Chairman of the Fisheries Committee
of the Department of Technical Co-operation. In November
the Director of Game & Fisheries from Northern Rhodesia

and his Chief Fisheries Research Officer came for an infor-
mal Meeting, The annual meeting of Fisheries Scientists
from Northern Rhodesia and Nyasaland did not take place
during the year, two of the Rhodesian officers being on long
leave. It has been arranged that the meeting will take
place early in 1963 at Monkey Bay.
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RESEARCH LAKE NYASA
1. LABEO MESOFS

Breeding Misration

Due to local difficulties little work was done on the
spawning migration and breeding of Labeo in the 1961/67
rains, These difficulties were resolved, however, and a
small sample was taken from the fishing weirs on the
Iimpasa River at the beginning of Marech. This is the tail
end of the breeding season in the Northern Province and the
sample may well not be representative of the spawning run
48 a whole, The length frequency distribution of the
females had 2 mode at 37 cm. and that of the males at 33.5
¢he The sex ratio did not differ sipgnificantly from 1:1.

It was interesting to note in this sample the lack of
"dunning Ripe" females. Only two of the thirty two female
ceuld be so deseribed and both these were already dead
before being removed from the trap. In a species that
makes use of a single rise and fall of the river to move
upstycam and spawn, as does L.mesops, this would seem to
indic.te that Running Ripe is a very short stage in this
fish if indeed it exists at all, Tt may well be that the
females are only Running Ripe when they are actually
spawning, If this is so it would make more difficult any
attempt at artificial stripping and fertilization of CEES.
[he males, as is the case with many species of fish, are
funning Ripe over a long period and were found in this con-
dition in the lake in November.

Juvenile Growth

From the end of March through to November young fish
were caught at regular intervals with small meshed seine
nets in the lake at Nkata Bay. These are the youngest
stages of labeo mesops that have so far been found, the
riverine stage TeIng unknown.*  Altogether some 13,000
[ish were measured, During the period the fish apparently
crew from a length of 7.8 cm. in March to about 10.5 em. in
November. Tt is, however, extremely unlikely that this is
the true growth rate due partly to the selectivity of the
gear used and partly to the contirual recruitment of small
fish to the population resulting from the long breeding
Season in the North (November or December to March). An-
other factor influencing the apparent growth rate is the

* March 1963,
: The riverine stage from hatching to migration into the
lake 1s now known.
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movement of young fish off the shallow beaches as they
grow larger. This seems to occur from about 10 or 1l cm.
of length upwards, and probably starts in July. It is
hoped to get a better ides of juvenile growth from Monkey
Bay where the breeding season is shorter:

Adult Growth

From the gill net experiments of July and August 1939,
1960, 1961 (see J.F.R.Os reports 1960 and 1961} and a
similar experiment conducted in July and August this year,
growth curves for fish from 20 ¢m. upwards have been
derived, These differ slightly from the curves given in
J.F,R.0, Report for 1960, vhich curves were based on the
1959 results only. The curves closely approximate to the
von Bertalanffy equation of growth, a theoretical equatlon
which has been found to fit many fish populations. The
regular samples now being taken at Monﬁey Bay agree well
with the curves obtained. If these curves are extrapolated
to infinity they give values for the length of females of
about 46 cm. and for males of about 38 em. which values
correspond with the maximum size of the respective scies
caught in the lake, Due to the uncertainty over ju:nile
growth rate it is not possible to define the origin ol the
curves at present and therefore figures for length at any
particular age cannot be given with certainty.

Maturation

The length at which 507 of the fish are mature at
Monkey Bay in November was 34 cm. for females and 28 cm.
for males, If these figures are examined in conjunction
with the curves for growth that have been derived it would
appear that maturation of the gonads, and therefore spawn-
ing, is delayed by a year in many females as compared with
the males, That this is so was tentatively put forward
by Lowe * as an alternative explanation of the larger size
of breeding females, the other possibility being that the
sexes had differing growth rates, It would now aeem that
both these factors are involved,

Fecundity

The ovaries and egzs of a number of fish from Monkey
Bay have been examined. The number of egss varied with
e .
lowe, R.H. 1952 Report on Tilapia and other fish and
=TFlsher 5§T7

ie8 of Lake Nyasa 19 . Colonial Office
Fisheries Publicutions, Vblumé 1, No.2. 2 {

'l
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the size of fish being between about £5,000 (fish 35 cm.
long) and 140,000 (fish 40 cm. long). The size frequency
distribution of the eggs in any one fish follows a normal
unimodal curve as might be expected in species with a
single fairly well defined breeding season.

Food and Feeding

In the course of collection of data on the degree of
fullness of the gut it was noticed that there seemed to be
a correlation between degree of fullness and length of fish
especially among the females. The figures for November,
for example, show that the majority of females between 20
and 29,5 cm. had a full gut whereas in the maJjority of thwse
between 30 and 45 cm. the gut was empty. The latter group
of fish consists largely of mature or maturing individuals
and the comparative emptiness of the gut may be connected
with this, a prebreeding tendency to fast being found in
some other fish species. It must be emphasised that this
apparent correlation has not yet been rigorously examined
and any conclusions based on it must be regarded as
extremely tentative,

A start has been made on the analysis of the phytow
plankton and other elements of the gut contents of fish at
different stages,

2, HYDROLOGY

Routine observations at the deep staticn off Nkata Pay
were continued during 1962 in the months when a launch was
available (January to August). Temperature and Oxygen
readings were plotted and isotherms and oxygen isopleth
depths obtained graphically., The results are shown in

_Ta les 1 and 2.

3, PHYTOPLANKTON

Plankton samples were taken regularly from various
=

depths at the Deep Station, Nkata Bay, until the end of
March, Analysis of these samples has given some informe
ation on the vertical distribution 2f thedmoreiabunda?t
schia nyassensis, Oedogonium Sp.).
(Lyngbua pyassas, Bpee 8 s noted in early larch,

As

Regular sampling was started at Monkey Bay in Novemben
Gomﬁaraguwith Nkata Bay this is a shallow area of the lake
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and the phytoplankton is, as might be expected, present

in greater quantity. There are also considerable quali-
tative differences. Filaments of Melosira spp. have been
found in all samples from Monkey Bay whereas these were
rarely seen in the North and species of Peridionales not
noted at Nkata Bay have been found in abundance in samples
from Monkey Bay.

In this work much help has been received from
Dr. J.F.Talling of the Freshwater Biological Association
of United Kingdom, both with advice on technique and in
the analysis of a number of samples.
PUBLICATIONS
The following paper was published during the year:
ECCLES, D.H. 1962, An internal wave in lake Nyasa and

ts probable significance in the nutrient cycle.
Nature. V01-19ll—’ NO.4831, pp.332-833.



Table 1
Deep Station, Nkata Bay

Depth in metres of isotherms 1962

26,4 |5.6 |20,6 9.7

— N S

Date 113,1 [12,2]| 20,2 6.3 |14.3 19.3 |30.3| 4.4

Tempera-
ture °¢
28,80 |5 il v e s | o gl onths ['s | . | .
27.75 S - - - 1 12 o1| - & - - -
' 27450 | . = 3 - - 0 28 40| 38 " & - -
2T +25 .y 10 23 - 25 38 45 42 5 - - =
26,75 - 32| 30 44 31 | 44 49| 45 13 | - - =

26,50 | 21 [ 38 36 | 62 | 35 | 49 | s51[ 47
26,25 26 42| 41 | 68 38 51 53] 50 51 | - ~ -
26,00 28 47 | 45 75 45 54 56| 53 .

5,75 | 29 | 49| 46 | 75 | 46 [ 55 | s8[55,] 56| -

25,50 | 31| 51| 48 | 76 | 47| 56 | &0l 56 58 | - . .
25.29 [ .37 53| 50 77 48 57 61| 58 60 | - - =
62 | 0,5| 43 | -

25,00 41 54 | 60 78 49 59 63| 60
24,75 44 | 57| 64 | 78 | 50 60 | 65/ 62 | 4 | 7L | 53| -
47 61 | 68 79 53 62 67| 65 66 | 86 61 | 60

24,50
24,25 | 51 | 64| 71 | 80 | 55 | 65 | 68| 67 68 | 92 | 76 | 88
24,00 | 57 | 61| 76 | 8 [58 | 67 | 70[70 | 70| 95 | 87| %

19 7 | 97 95 | 106

23,75 | 62 | 72| 82 [ 90 | 60 [ 70 | 76
23,50 |/ 68 | 83| 90 | 95 [ 71| 78 | 84| 87
23,25 | 84 | 100|105 (103 | 80 [ 88 [ 98106
23,00 [.111 | 124 |129 |129 115 130 | 125|134
2.75 | 150 | 194 |187 [180 [190 [ 203 | 195 178
“22, 00 . 346 | - 268 - - 300 [300

90 1100 [ 104 |124
103 115 | 121 [138
129 [135 | 150 |146
210 1188 | 205 [190
- 300 300 | 275




Table 2
Deep Station, Nkaﬁa Bay

Depth in metres of oxygen igopleths 1962

Date 13,1112.2120.2 | 6.3| 14.3|19.3| 30.3| 4.4 | 56, | 20.6| 9.7| 9.8
Oxygen,
Parts per
million |
§ 28 i, - | 20 ¥ " - | 18 - | 28
| . 24 32

i 937 1 3%l 10 ] 23 | 30 1 - | s 33 | 40. | 80 | 60
3 22 ’
6 83 | 89 | 59 | 73 | 69 66 |53 |56 | 77 | 75 | 96 | 83
5 105 {114 |102 |105 | 84 88 | 81 |87 | 96 | 99 [120 |200
4 112 1135 1128 |126 | 113 [113 |14 (118 {130 [108 |139 (117
3 119 |154 146 (140 | 233 |138 [139 |ugn 137 | 154 {156 [150
|12 [167 Ja66 [168 [150 |162 e 162 160 174 | 176 |167
1 147 {175 185 [174 | 170 |192 |181 |18 |180 192 | 191 [189
O 1] 244 [300 | 225 |250 | 250 [250 |o25 300 ? o 2 | 275




