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FOREWORD

The presént one is¥‘a Report on a very interesting exploratory research
trip carried out by the Russian vessel "CHATYR-DAG" along the northern
Peruvian territorial waters, This document has been carefully prepared
by Ing,  Tadanobu Machii, who l;articipated in the above mentioned trip,
and contains data on some newly detected and potentially valuable species,
particularly of shrimps, localized off the northern coast of Pera.

The coritinuq.tion of this type of studies would be mist desirable and
I am sure that Ing. Machii, a very capable and dedicated professional
(appointed by O. T.C. A, from the Japanese Government, to assist the
Department of Fisheries of the Universidad Nacional Agraria, in the area
of fishing methods), ;vill give us in the future more of this type of information

to increase our rather scant data on this subject,

Héctor R. Pimentel,
Head Department of Fisheries

Universidad Nacional Agraria

La Molina, Mazrch 31, 1972
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INVESTIGATION'S REPORT ON THE FISHERIES RESOURCES OF
DEEP-SEAS SHRIMPS, PELAGIC FISHES AND SILVER HAKE AT
~THE NORTHERN SEA ZONE OF REPUBLIC OF PERU

By
Tadanobu MACHII *

Abstract

The exploratory investigations of fisheries resources at the northern
sea zone of Republic of Peru were realized by "CHATYR-DAG", fisheries ex-
ploratory ship of Soviet Union, from September ‘14 to October 23 1971,

The author had \}ery good opporiunity to get on board the ship from Septem-
ber 25 to October 4, 1971, in the 2nd. investigation's travel of above navigation's
plan.

Out field of the investigation extended from the northern territorial Waters
(lat. 3° 23’ 4 S.) to Punta Aguja (lat. 5° 53' 2 S.).

We have confirmed the existence of deep-seas shrimps at the southern zone
of Mancora Bank, having sea depth from 600 to 800 m.. Important species of it
were Nematocarcinus sp. and Hymenopenaeus d.. The fishing ground is, in this
moment, small and has very much rough bottom,

By the mid-water trawl, we encountered with the new pelagic fishes of Round
herring (Etrumeus teres {D.), and Striped bonito (Saxrda orientalis velox M. & H.),
but it remains unexplained whether these are seasonal or temporal going south
school from Ecuador region or no, also whether these always have a southern
school boundary as far as northern sea zone of Peru or no.

As for Silver hake (Merluccms gayi peruanus G.}, at the southern sea region
from Cabo Blanco (lat. 4% 16' 6 §.), the author found the existence of depth migra-
tion towards coastal shallow waters from deep-seas region or contrary direction
following isobath migration along the continental shelf edge. That may be very
locally and temporarily and relatively narrow school being influenced oceano-
graphical conditons. In our invesdgation, it can be observed date at Paita bay and
Sechura one in comparison with other investigation’s date.

* Tl:1e author work at Department of Fishefies, Peru Agrarian University,
Lima-Peru being based on the Japanese Technical Cooperation Program for
Peru
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I, General

The first and third travels mamly carried out Sllver hake resources lnvesrlga~
tion off "Lobos de Tierra" island (Iat 60 27 5., long. 80 52' W.) and off "Lobas de
Afuera” one {lat. 6° 56'S., tong. 80° 43' W. ). The forth one was realized mainly
oceanographical observation.

In the second navigation that the author could join in, main objects of this
surveys were to explorate and investigate deep-seas shrimps resources at the
southern region of Mancora Bank, pelagic fish ones around Mancora Bank and
demersal fish ones along the northern coast from Punta Aguja.

Here, the author would like to submit the report of results obtained that put
together from the piscatology point of view, Unfortunately, in our investigation, no
oceanographical observations closed together with each fisheries operations have
been done for the reason of méchanical brake trouble of winch.

As for deep-seas shrimps surveys, Dr. Del Solar * b says that in June 2,
1966, "ANTON BRUUN“ caught various specimens of Heterocarpus b. at lat.
5° 01' S., long. 81° 25' W. with the sea depth from 200 to 311 m., also in December
la, 1968, "I((JAIYO ~-MARU" got one specimen of Hymenopenaeus d at’lat. 3248 2
S., long. 81" 21" 5 W. with the sea depth of 518 m,. -

Under these established facts, Peruvian Sea Institute (I. MAR. PE.) carried
out, on Dr, Del Solar advice, the exploratory investigation by "SNP-1", fisheries
investigation ship, around at Mancora Bank and it's southern region with heam trawl
in January, 1971 % ). Andit got biologically valuable results,

" Up to now, the author can scarcely find any investigation on pelagic fish re-
sources in this region, but we can encoutner one investigation that in December 1969,
Dr. J. Scharfex2), chief of gear section of F, A.O,, realized with peruvian
scientists and the author X3) the experimental trials of mid-water trawl from
the gear technology point of view. In this moment, fisheries scale is somewhat
small, but coastal fisheries aimed at pelagic fish actually developping in this
region by purse-seine, driﬁ: net and dart...... etc, .

In Peru, it is said that Silver hake has a habitat on the continental shelf edge 4),
that it distributes to a northern region from Pisco (lat. 13° 40' s. ) as a southern
boundary, and that the more going north, the more large lengih we have. In fact, we
can encounter the commercial fishing ground at the north of Salaverry (lat. 8°
13" 7 5.). And this sea region makes the favorable fishing ground of Silver hake in
lat. 4° to 6° south which has a remarkable effect of upwelling.

From the investigation’s data obtained by 1.MAR.PE, the author is of the
opinion that there may have a fishing ground center of Silver hake at around "Lobos
de Tierra" island and "Lobos de Afuera™ one. This opinion may have a reason that
existences of upwelling and local oceanic front showing a predominance in this sea
zone, and of topographical complex make primary physical factor of favorable fish~
ing ground



Under present condition, it is very difficult for me to get a definite conclusions
that-will suit to the investigated region from limited data, so the author confined
oneself to synoptic observation only as a conclusion so as nol 1o lead a misjudge-
ment, In this report there may contain some erroneous observations, and may
have errours in the attached data tables, in this case please point it out me. Also,
the author would like to get general criticisms by fisheries scientists.
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11, Results and Discussion

The fishing investigation ranged from lat, 3° 27.5' to 5% 24.0" S. and from
long. 80° 49.0' to 81° 28.0' W., The range of hauling net depth was from 450 to -
1,100 m. in deep-seas shrimps and bottom trawl, from 15 to 182 m. in mid-water
one and from 40 to 200 m. in coastal bottom one, Hauling net speed had the range
from 2.4 to 4.3 knots in deep-seas shrimps and boltom trawl, from 2.9 to 4,8 knots
in mid-water one and from 3.0 to 4.5 knots in coastal bottom one.

In our investigation, we caught a total of 144,530 kg. by operating 31 times,
2,060 minutes and 118.1 nautical miles. This catch could give as 2,105 kg. per
30 minutes or as 1,224 kg. per mile. To be concrete, the author is able to give
approximate fishing intensities as follows using the units of kg./mile;

Deep-seas zone; deep-seas shrimps shows 22 and demersal fish 33.
Mancora Bank and around it; pelagic fish gives 1,200 and demersal one 100.
Coastal zone; pelagic fish denotes 280 and demersal one 2,700.

Species caught that could clearly classify were 62 ones in total, these were
51 fishes, 2 mollusks and 9 crustaceans. As for commercial aimed fishes and
crustaceans that we could relatively regard as good catch in investigation sence,
the author can adduce following species; Round herring (Etrumeus teres (D.} )"
Sardina japonesa", Chilean pilchard (Sardinops sagax sagax (J.) } "Sardina" and
Mackerel (Pneumatophorus japonicus peruanus J. & H.) "Caballa" to pelagic fish,
and Silver hake (Merluccius gayi pervanus G.) "Merluza" to demersal one, also
Nematocarcinus sp. and Hymenopenaeus d. to deep-seas shrimps. Although we did
not get good results, following fishes out of 62 species that we got will be important
for fisheries exploitation in the future; these are Dog fish (Mustelus sp.) "Tollo", Sea
bass (Alphestes multigutratus f.H.} "Mero", Split-tail bass (Hemianthias peruanus
(S.) ) "Doncella”, Drums (Polyclemus peruanus (S.) ) "Coco"”, Drums (Cynoscion
analis (J.) ) "Ayanque"”, Drums (Sciaena deliciosa (T.) ) "Lorna"” and Drums
(Larimus sp.) "Bereche" to demersal fish and Pacific jack (Trachurus symmetricus)
"Jurel”, Pacific bonito (Sarda sarda chilensis (C.) ) "Bonito” and Striped bonito
(Sarda orientalis velox M. & H.) "Bonito" to pelagic fish.

It is worth special mentdon that we got somewhat good catches of Round
herring and deep-seas shrimps and a catch of Striped bonito for the first time in
the fisheries investigation up to now.

Please refer to detailed data tables accompanied (Tables. 1-a, 1-b, 2-a,
2-b, 2-c and 2-d).

a, Deep-seas shrimps
This exploratory investigation had a object of supporting the LMAR.PE's

biological investigation results obtained to deep-seas shrimps x by surveys
with a full-sized fishing condition.



At the southern region from Mancora Bank, we caught a total of
2,400 kg. of deep-seas demersal fish by operating 10 times with 893 minutes
and 44, 2 nautical miles. Of the above catch, deep-seas shrimps occupied
948 kg., and out of the total shrimps catch, Nematocarcinus sp. and Hymenop-
enaeus d. holded 91%, that is the former took 51. 5%, the latter 39, 5%, but
Heterocarpus 4, 5%.

in the case of St, No. 5 that got the good catch, we obtained 44 kg. of
Nematocarcinus sp., 21 kg. of Hymenopenaeus d. and 4 kg, of Benthesicymus
sp. with the units of catch per mile. -

. Fig, 1-a to 1-e show the relation between catching depth of deep-seas
shrimps and it's catch per mile. From these Figs., all species got a good
catch at the sea depth from 600 to 800 m., and we could not have good
catch's expectations more than about 800 m,.* In this moment, our data
obtained are too poor to come to a definite conclusion, but it may be said
that in northern region of Peru deep-seas shrimps generally has a habitate
deeper than chilean region.

From the biological point of view, the author has to write it in addi-
tion for references that other deep-seas shrimps, Pacifaena magna, caught
3 kg. at the depth from 750 to 800 m. at St. No. 5, also two species of deep
seas crabs, Paralomis sp, and Lithodes panamensis caught each one speci-
men at the depth from 950 to 1,000 m. at St. No. 4.

b. Pelagic fishes

Investigation's field was on Mancora Bank and around it at the northern
region of lat, 3° 35' S, and offshore of Punta Sal (lat, 4° 00' S.).

We caught a total of 61,280 kg of pelagic fish by operating 10 times of
mid-water trawl with 685 minutes and 46.4 nautical miles. Of the pelagic
fish catch, Round herring occupied 48 %, Chile an pilchard 27 % and Mackerel
16 %. These three species took for the most part of catch.

We got good catches of pelagic fish at the depth from 60 to 110 m.,
which is net position from face, inclining towards the S-E of Mancora Bank
and the offshore of Punta Sal. But we could not get good catches on Mancora
Bank, though there was an exception of St. No. 8.

Fig. 2 has been made in order to find school's inclination in each
species, showing the relation between total pelagic fish catch and Round
herring, Chilean pilchard and Mackerel one respectively, with units per one
haul per mile, Then, the author wishes to discuss as follows on school's
inclination on Mancora Bank, at the S-E of it and offshore of Punta Sal, using
above mentioned units,

It is said that in Nov. 1971, "CHALLUA JAPIC" caught abundantly its at the
depth from 800 o 1,000 m, too. -



On Mancora Bank; Total pelagic fish catch has the direct correlation to
"Mackerel one, but the inverse correlation to Round herring one.
We had Mackerel caught together with Round herring by mid-water
trawl, and Mackerel occupied a major part (from 80 to 90 %) of the
total pelagic fish catch. However, St. No, 8 shows much the same
school's inclination as followmg region.

The S-E of Mancora Bank and Offshorc_a of Puuta'Sal; - Total ‘pelagic fish
catch has the direct correlation to Round herring and Mackerel one,
but has the inverse correlation to Chilean pilchard, It finds that we
got Round herring caught being mixed with Chilean pilchard about
the same proportion, herring caught being mixed with Mackerel about
the ratio of two to one respectinely, or encountered Round herring
only,

Fig. 3-a shows the weight-length relation of Round herring., The data
have much variations, but we can roughly estimate the chstnbutlon of length
having the range from 26 to 29 cm. of weight from 200 to 270 g..

Fig. 3-b shows the weight-length relation in case of Chilean pilchard,
the length is distributed from 29 to 34 cm and the weight from 200 to 300 g.
Here, we can generally understand that Chilean pilch axd has the more
length's distribution but the less fatess than Round herring. Also, we can
understand that the data obtained by "CHATYR-DAG" are large in length and
poor in fatness compared with L MAR,PE's data, which is distributed from
23 to 30 cm. in length and from 100 to 250 g. in weight, though sampling
region and season are unknown.

Striped bonito was caught 2 times in the course of our pelagic fish
investigation at the depth from 42 to 83 m. oa Mancora Bank, This species
is tropical bonito that can be found at the region from Mexico to Ecuador®,
so this deffers from Pacific bonito (Saxrda sarda chllensm {C. )) that is caUght
along the coast of Peru and Chile,

Fig, 3-c shows the we;ght ]ength relation of Striped bonito, which is
distributed from 50 to 75 cm. in length and from 1,500 to 4,000 g. in weight.
The author quoted the Pacific bonito's data from LLMAR.PE's literature in
this Fig. for reference. It does not unqualifiedly compare with both data,
but the fatness of Striped bonito may be something large than that of Pacific
bonito.

The author has to add that we caught Pacific cutlass-fish (Trichiurus
nitens G.) "Pez cinta"” only in the catching weight of 5,500 kg. at the east
boundary of Mancora Bank with the operation depth from 15 to 85 m..

by the opinion of Mrs. Aurora Chirinos de Vildoso, flsherles biolo glst of
LLMAR.PE,



From the biological point of view, also the author must point out
the catching fact of Anchovy (Engraulis ringens J,) "Anchoveta” at the
position of fat, 3% 47’ §., long. 81° 28' W., probably caught in the course of
hauling net up towards ship. It is said that the northern boundary of
Anchovy's habitat in Peru is about lat, 79 ., but in our case, we had it
caught much more north, This fact exceeds by far the record up to now,
which was at-lat, 5° 17' S,, long. 81° 14' W, ("BETTINA" in March, 1965).

c. Silver hake

At the northern coast from lat, 6° S,, we caught a total of 80,850 kg,
of demersal fish by operating L1 times of bottom trawl with 482 minutes and
27.5 nautical miles, OQut of the demersal fish catch, Silver hake occupied
79 % and Drums (Larimus sp.) "Bereche" about 7 %. Other demersal one
was a very little,

Along the northern coast from Cabo Blanco, Drums’' proportion a haul
was the greater than Silver hake's one, but at the southern region of Cabo
Blanco, specially at Paita and Sechura bays, Silver hake took for the most
part of catch.

Above mentioned region that we realized the investigation is so
important for Silver hake's resources that the author would like to discuss
about an inclination of catch and of it's migration by means of comparing
our data obtained with other ones that up to now - had got in this region.

The region from the northern territorial waters tw Lobitos (lat 4© 27' S.).

Absolute catches of demersal fish a haul were poor., Silver hake's
proportion a haul were nearly zero at the sea depth from 24 1o 145 m,
But the proportion was about 18 % at the depth from 145 to 205 nm. and was
about 96 % at the continenial shelf edge (in this case that is {rom 225 to
274 m). Namely, we are able to understand that over 145 m. depth, ab-
solute catch of Silver hake and the proportion a haul are on the increase
in proportion to depth.

data; St. No. 13-15, 24, 29 in Sept - Oct. 1971 "CHATYR-DAG™
St, No. 12, 13 in Nov. 1968 "RONCAL™
St. No. 11-14 in Oct. 1968 "RONCAL"
St. No, 2-5, 7 in Dec. 1969 "SMNP-1"

The region {rom Lobitos to Punta Aguja

As showing in Fig, 4, we can observe the correlation between Silver
hake’s catch and it's catching depth, that is, the more depth increase, the
more favorable catch we get at the depth from 40 to 170 m.. Furthermore,
Silver hake's proportion a haul is about 96 % (90-99 %) having nothing to
do with the depth.



In our investigation, there has an exampie that we got a good catch
(3,250 kg/mile) of Silver hake at the depth of 40 m. being close to coast.
On the other hand, according to other 'ships' data, there have the examples
of nearly zero catch of it within the same closing region, This may be
explained that is due to the short time's or day's variations and seasonal
or anual ones of marine environments brmgmg about nugrations

data; St, No, 30-36 in Oct, 1971 "CHATYR-DAG" '
St, No, 14, 15 in Oct, 1968 "RONCAL"
St. No, 1, 2 in Dec. 1970 "SNP-1"

We are able to find the short time's variation of Silver hake's -
catching proportion a haul at the same closing region in Sechura bay,
For example, in two cases with the same stations's starting day and time,
the proportion was on the one hand about 3 % on the other 100 %. Also we
can observe the short day's variation of it within the within the same
closing region in Sechura bay. For instance, the proportion a haul had
- been about 28 % (less than 50 %) in Oct. 19 to 20, but was about 5 % (less
than 8 %) in Oct. 31 to Nov. 2nd., similarly, it had been 100 % in Oct, 18,
but in Oct, 31, it was about 6 % (less than 8 %) in the same station and
depth of 77 m,, being based on RONCAL's data in Oct. -Nov., 1968,

data; St. No, 7, 9-11, 18 in Oct. 1968 "RONCAL"
St. No. 7, 9, 10, 16, 17, 19-21 in Oct.-Nov. 1968 "RONCAL"

In case of closing to operation's starting time at the same depth, it
has an inclination to great rate in south than in north, For example, it
was about 80 % at Punta Aguja and was about 2 % offshore of Punta Capitala
(at, 5° 08" 55.).

data; St. No. 5 in Dec, 1968 "KAIYO-MARU"
St. No. 6-2 in Dec. 1968 "KAIYO-MARU" ~

Fig. 5 shows what plotted Silver hake's proportion a hual with an
interval of sub-zone regarding investigated region, and what plotted, at
the same time, the datas obtained by other research ships for reference,
There is no unqualified comparison among sub-areas with different depth,
but from this Fig., it may roughly observe in Sept.-Oct., 1971 that Silver
hake school went up more. north to around offshore of Cabo Blanco than
ordinary years.

From the mentioned things, the author would like to divide following
two regions from the territorial water to lat, 6° S..

zone 1 - The north from Cabo Blanco; this region has the oceanographical
characteristics prevahng "El Nifio Current” with the tropical water
of high temperature and low salinity. So, within the continuntal shelf,
Silver hake is very poor in absolute catch and in catching proportion
a haul, but other demersal fishes of warm water abound in species.
Around continental shelf edge existing optimum water condition for
Silver hake, it shows good catch more depth than at the south of this
region. -



zone 2 - The south from Cabo Blanco; this region has the characteristics
of repetitions going north or south of local oceanic front between El
Nifio Current and Peru Current, of the rise and fall of S-E wind

"+ bringing about upwelling and of the existance of points with the com-

plex shoreline, For reason of the complex oceanographical con-
ditions, we can encounter the greater catch of Silver hake, but
generally does not get a steady catch of it like at the south of this
region. Therefore, there may have much irregularities of Silver
hake catch at the coast of this region by means of depth migration
owing to oceanographical variations, This depth migration is very
locally, temporarily and relatively narrow school towards the coast
from deep seas or contrary direction. Further, isobath migration
along the continental shelf edge exists together with the depth
migration. These may clearly encounter at this region, and spe-
cially, the depth migrations were able to observe at the bay of Paita
and of Sechura, Actually, Silver hake enter the fixed net installed
at Paita bay by feeding and depth migrations in early morning,
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I1I, . Conclusion /

At the south of Mancora Bank, we encountered deep-seas shrimps at the
- depth from 600 to 800 m. Abundant species of it are Nematocarcinus sp. and
Hymenopenaeus d.. This fishing glound is, in ths moment, small and has-
very much rough bottom St

We caught new species of pelagic fish, that is, Round hexring and Striped
bonito for the first time in these exploratory investigations. -Unfortunately, it
remains unexplained whether these species are seasonal or temparary going
south school from Ecuador region or no, also whether these always have
a' southern boundary as far as a northexrn region of Peru or no.

On Mancora Bank and around it, we caught Round herring, Chilean
pilchard and Mackerel at the' depth range from 60 to 110 m..” On Mancora
Bank, total pelagic fish catch has the direct correlation to Mackerel one, but
the inverse correlation to Round herring one, At the S-E of Mancora Bank and
offshore of Punta Sal, total pelagic fish catch has the direct correlation to Round
herring and Mackexel one, but has the inverse correlation to Chilean pilchard.

At the northern coast from Cabo Blanco there had poor catch of Silver
hake within the continental shelf, but had good catch of it at the continental
shelf edge. At the southern coast from Cabo Blanco to lat, 6° S. especially at
Paita bay, we can observe the correlation between Silver hake catch and it's
catching depth, increasing the catch accompanied with enlarging the sea depth
within the range from 40 to 170 m..

At Paita and Sechura bays we may find the existance of depth migration of
Silver hake towards shallow water from deep-seas region (or contrary direction),
that is very locally and relatively narrow school and is affected very much by
oceanographical conditions. Also, in our investigation (Sept.-Oct., 1971), it may
observe that Silver hake school, as isobath migration, went up more north than
oxdinary year, really went up north to around offshore of Cabo Blanco,

—10-



IV, Recomendations

Detailed vertical oceanographical observations up to fishing gears position
that are close together fishing operations are so importani to make a study of
" fisheries hydrography that we have at any cost to glve consideration to realize
these observations. ‘

In the case of pelagic fisheries resources at the northern region of Peru,
these are oceanographically related very much to fishing conditions in’ Ecuador
region, so we have to make common studles of fisheries hydrographical charac-
teristics with Ecuador.

It is very difficult thing for us to make resarches in fisheries dynamics
without cooperation of statistical catching data from commercial fishing boats
operating actually in sea.- Therefore, we have to consolidate a close cooperation
system for the furture.
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ChlI‘lChlgl‘lO N. 1970: Lista de Crusticeos del Peru Informe No. 35
Instituto del Mar. Callao, Pert. . .

Del Solar E., Blancas F. and Mayra R 1970; Catalogo de Crustaceos del
Perd, Lima, Perd. . .

Del Solar E. 1972: Addenda al Ca talogo de Crustﬂceos del Peru
Informe No. 38, Instituto del Mar, Callao, Perd,
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Fig.

Fig,

2-a;

2-b;

2-¢;

2-d;

Fig. 3-a;

Fig.
Fig.
Fig.

Fig.

3

_b;

3-c;

4;

TABLE

Main species catch statistics in general
Main species catch statistics depending on
ope}ation zone and type.

Catch inclination in general,

- Cateh inclination's datas table of deep-seas

shrimps and demersal fishes,
Catch inclination's datas table of pelagic
fishes.

Catech inclination's datas table of demersal

- fishes.

FIGURE

Relation between deep-seas shrimps catch and
it's catched depth.

Relation between total catch per one hauling
per unit ﬁile and catch of Round herring, Chi
lean pilchard and Mackerel per one hauling
per unit mile,

Relation between total length of fish and it's
weight, Round herring.

" " Chilean pilchard.

"o " Striped bonito

Relation between Silver hake catch and it's cat
ched depth.

Relation between Silver hake's composition per

one hauling net and it's catched sea zone.
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Catch

%

Species names (Kg)
Deep-seas sh;imbéz Némétocarcinuélsp.’ 488 51,5
Hymenopenaeus d. 374u 39.5
Heterocarpus.b. 43~ 4,56
Benthesicymus sp. 28 3.0
Others 15 - 1.0
Sub-total 948 100.
Pelagic fishes: Round herring 29,136 47.5
Chilean pilchard 16,650 27.1
- Mackerel 9,485 15.5
Paclific cutlass-fish 5,500 9.0
QOthers 555 0.9
Sub total 61,326 100.
Demersal fishes: Silver hake 64,945 79.0
Drums (Larimus sp.} 5,525 6.7
Searobin 2,060 2.5
Dogfish 1,910 2.3
Cusk-eel 1,410 1.7
Sea bass 1,040 1.3
Others 5,366 6.5
Sub-total 82,2586 100,
Total 144,530 Kg

Table l-a ;

—16—
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Catch of each species per
one hauling per unit mile

CiHATYR-DAG
(Kg./mile) Sept.8Oct., 1971
Bottom Trawl
On the Mancora Bank
St. No.8: 62 m, depth
4,000 | " 19: 80-90 m. A
Loy - | o' No.21
" 22: 42-83 m, No.8 @ No.2
Dif-seas of the Punta Sal ///
2,000 L. §t. No.l: 65-80 m, /
At the N-E of the Mancora Bank
St. No,J2: 33-182 m. o/ No.21
) " 21: 105 m.
" No.l1l2 ®
1,000 . \ ’
800 A\ 4
0 / \/
60 No.lf/;D //ﬂ\\
400 | V4 No.8
O No.22
No.20 ®
200 £ No.19 4 O Ne.l2 \ yo.o1
I
&
No.1ll o
100
80
60 L]
40 ® No.19 @ Round herring
[ ® Chilean pilchard
No.20 0 Mackerel
20
@ No.22
1Q \
\
100 200 400 600 8§D 1p00 2,000 4,000 60X 800 10,000

Total cateh per one
hauling per unit mi-
le (Kg./mile)
Fig. 2: Relation between total catch per one hauling per unit
mile and catch of Round herring, Chilean pilchard and
Mackerel per one hauling per unit mile.



Weigth

(g.)
300 - ;
R :,/’///’
“l/ .
]+ CHATYR-DAG
-l o
200 ! . St, NO 12

29, Sept., 1971
Lat, 3° 27.5 5., long, 81° 05,6 W,
Mid-water trawl

33 ~ 182 m. depth

100 Conditional factor:

W=0,0125 L’ ( 255L¢29)

0
24 26 B 30 Total length (cm.)
a: Round herring (Etrumeus teres) ,
"Sardina japonesa"
Welght
(g.)
9 L~
I :}:’c_\)-k'e
300 {98 ;
bﬁ seﬁ . » .
q&’aﬂ : -
<0 :
4 i
200 g -

Sampling conditions equal to
Round herring

100 Conditional factor:
¥=0.00120 L_** (2941¢35)

po: 30 32 34
Total length fcm.)

b: Chilean pilchard (Sardinops s. sagax)
"Sardina™ :



Weight
()

5,000

4,000

3,000

2,000

1,000

CHATYR-DAG
St. No 22
1 st. Oect., 1971

Lat. 39 33.0 S., Long. 819 16.0 W,

Mid-water Trawl
42 - 83 m, depth
Conditional factor:

W=0.0339 L*™(534L £ 73)

~

c:

. 50

Striped bonito (Sarda orientalis wvelox) "Bonito"

and it's weight

60

70

Figs. 3: Relation between total length of fish

{contain Fig. a to c.)

Total length (cm.)
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Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

Appendix

Appendix

Appendix

Appendix -

Appendix
Appendix
Appe;d;x
Appendix:
Appendix
Appendix
_ Appendix
Appendix

Appendix

Appendix

. Appendix.
Appendix

Appendix

" 5-b

6-a

6-b

APPENDIX

Navigation schiedule of "CHATYR-DAG" -
Fisheries scientis; 1ist of second nﬁvigation
Particulars of "CHATYR-DAG" -
General chart of operated sea zone
Detail chart of operated ztations
" ‘ it (14
List of scientific, English and Spanish names
of cached species in each haul
" I 0
Detail catch statistiles in each haul
Trawl fishing records
Horizontal distribution of sea surface water
temperature
Data sheet of deep—seés shrimp trawl net
Net design of deep-seas shrimp trawl
éetting lay-out of deep-seas shrimp trawl

Data sheet of pelagic trawl net

"

Net design of_pelagic\trawl (upper & lower part)
" R \" (side part)

Setting ldy-out of Rglagic trawl

Data sheet pf bottom trawl

<

e "

Net design of bottom trawl

Setting lay-out of bhottom trawl
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Appendix 1;-Navigation schedule of "CHATYR-DAG"

lst.,.

2nd.

3rd.

4th.

navigation; from Sept. 14 to 24, 1951.

Callac to Punta Aéuja.

navigation; k from Sept. 25 to Oct. 4.

Punta Aguja to Northern territorial

water line,

navigation; from Oct.4 to 15.

Punta Aguja to Callao.

navigation; from Oct.15 to 23,

Callao to San Juan.

Appendix 2; Fisheries scientist list of second navigation

1) U.S.S.R. scientist members

2) P

Karol Vladimir
Grechanov Vladimir
Anisinov Yuri
Marin Guennady
Shirokov Boris
Grunin Wyacheslav
Prijodko Anatoly
Tsalikov-Taymuraz
Buriachenko Anatoly
eruvian seientist members
a) Ministry of Fisheries
Enrique'dél Solar
Jaime Palacios
b) Peruvian Sea Institute
Manuel Samame

Juan Velez

Chief of fisheries investigation
Captain.

Agsistance of Captain.

Fish technology.

Fisheries bioclogy

Fishing methods (fish pump)
Fishing gears

Fisheries biology

Fisheries instruments (fish finder)

Chief of fisheries investigation

General fisheries.

Fisheries biology

Fisheries biology

—29—



c) Depertment. of Fisherieé, Peru Agrarian University
) . - o -

Aurﬁla Chirinos de Vildoso Fisheries biology

Norma Chirichigno

Wilfred Urquizo

Roéer Quiroz

Ichthyology
Oceanography

Fishing gear and methods

—

Overseas Technical Cooperation Agenéy, Japan

Appendix 3; Particulars of "CHATYR-DAG"

a) Hull

.

Tadanobu Machii

Starn trawl factory ship

Length (Q.a.)
Lengéh (b.p.p.)
Breadth (moulded)
Depth { » )
Draft ( » )
Gross tonnage
Net tonnage -
DisPIacement
Hold éapacity’
Frozen fish
" Fish meal
Fish oil -
Freezing“capacity

Fuel oil

‘Fresh water

Service»épeed
Radius of action

No. of crew

%

Fishing gear technology

82,00 m,
73.00 m.
13.60 m.
9,55 m.
5.00 m. -
3,345 t,
2,213 t.

3,124 m.

470-480 t.
96 t.
6 t. -
" 60 t./ day
595 t.
1237 t.

12-15 knot.

". 20,160 nautiecal miles,

70.



b) Power

Main power

rated output
Auxiliary power

rated output
Generator

Propeller

diameter
revolution

c) Winch

Trawl winch
power
pressure
warp

Auxiliary winch
power
wire rope

Auxiliary winch

power

Winch for net-sonde

power
captire code
d) Fish pump gear
Air compressor
max. pressure
Absurving tube

Right power

S.F.L, diesel power with

super-charger

x 2

1,160 p.s. X 375 r.p.m, each

Diesel power

200 p.s. X 450 r.p.m. each

330 kw, X 2, 250 kw. X 2

4 bladed aerofoil, single

X 4

Right turn, controlable pitch.

3.2 m.

175 r.p.m.

Hydraulic
6.3 t. X 100 m,/min.

170 kg./ min.

X2

26 mMm., X 2,200 m. each drums

Hydraulic

5t. X 60 m,/ min,

26 mm, X 70 m. each drums

Electric

5 t.

Electrice

0.5 t. X 120 m./ min.

12 mm. X 1,800 m.

180 m> / h.
12 kg./ cm.
15 cm, X 100 n.

110 V. X 750 W. X 2/ unit

—31-
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. auy

¢) Fish detectors
Sonar A R.F.T. sonar with 6scillo¥é§opé'

20 KC. X 4 channel -

depth range - - °© 250, 500, 750, 1,000 m:’

swing vertical;- 90°. ..
horizontal; 360 ©

in the case of using as Fish finder (vertical)
4 channel, 200, 400, 800, 1,600 m,

Fish finder R.F.,T. finder with oscllo-scope

30 KC. X 4 channel

depth range 100, 200, 400, BOO m, -~ -~

being able to use as Net sonde at 109 m. range
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hppendix-7

DEEP SEA ZONE

1) SHRIMP TRAWL NET

Detail Catch statistics in each haul, -

peruanus G. -

Kg.

N@ 3:
Hymenopenaeus
diomedeae (F.) : 18
Merluccius gayi
peruanus G, : 120
Scorpaena
histrico J. : 30
Nematonurus sp. : 15
Octopus sp. 10
Others : 307
500
N2 4:
Hymenopenaeus
diomedeae (F.) : 4
Nematocarcinus sp. : 3
Paralomis granulosa : 3
Hidrolagus sp. : 3
Nematonurus sp. : 3
Scorpaena
histrico J. H 2
Others : 2
20
Nes5:
Nematocarcinus sp, : 170
Hymenopenaeus -
diomedeae (F.) _ - : 81 .
Benthesicymus sp.: - .14
Heterocarpus .
bicarius - :7 5
Others =t 50,
320
NQg: ) - u
- NematocaréngSSp.w : 253
. Hymenopenaeus - - - o
.~ diomedeae {(F.) - -.: 133
Heterocarpus o7 .
bicarius - : 1
Benthesicymus sp.- . : - 2
- Merluccius gayi - 3
P

uScorpaené L
histrico J. : 20 .
Others R 36
S 500,
N9.7:~* .- .
Nematocarcins sp,: 20
Hymenopenaeus )
diomedeae (F,) : 13
Heterocapus, i -
‘bicarius 7

Merluccius gayi

peruanus G. - : 20
Others : 40
100 ‘Kg.



2) BOTTOM TRAWL MET

N? 16:
Hymenopenaeus
diomedeae (F,) ;81
Nematocarcinus sp. 42
Heterocarpus
bicarius r 14
Benthesicymus sp. : 12
Merluccius gay{
peruanus G. ¢ 130
Mustelus sp. r 25
Hemlanthias
peruanus (8,) : 20
Ord. Rajliformes : 20
Ord. Anguilliformes : 5
Others : 11
360
N2 17:
0
N2 2g: *
Hymenopenaeus
diomedeae (F.) 2
Heterocarpus
bicarius + 1
Mustelus sp. 40
Merluccius gayi
peruanus G. : 30
Menticirrhus
paitensis H. : 10
Scorpaena
histrico J. : 10
Others : 107
200
N2 27: *
__—ﬁ;;énOpenaeus
diomedeae (F.) : 28
Scorpaena
histrico J. ;220
Others i 52
300

Kg.

—39—

NO 28:

Hymenopenaeus
diomedeae (F,)

Mustelus sp,

Fam. Bochidae }

Ord. Rajiformes

Others

20

60

20

100 Kg.



.

BANK OF MANCORA

1) MID-WATER TRAWL NET

N2 8:
Etrumeus teres -(D,) .:~ 10,000
Sardinops s, - :
sagax (J.) : 900
Others- 100
11,000 Kg
N2 9: *
Etrumeus teres (D.) : 100
Sarda orientalis
velox : 10 ,
Others H 10
120
N2 10:
Trichiurus nitens G. : 5,500
Pneumatophorus japo

nicus peruanus J.

&H, : .20
Mustelus sp. 10
Ord. Rajiformes : 5
Others : 15

5,550
N2 12:
Etrumeus teres (D.) : 12,000
Sarda s. sagax (J.) : 12,000
Pneumatophorus japo

nicus peruanus J,

&H. 2,500
Xiphias ‘gladius L. 30
Sphyrna zigaena (L.) : 40
Alopias vulpinus (B) 30
Others -

26,600
N2 19:
Pneumatophorus japo.
nicus peruanus J.
EH, | :” 1,200

N2

23:

~40-

Etfumeus"teres (b, : "250
Others R .50
’ 1,500
20 . .
Pneumatophorus japo .
nicus peruanus J,
&H. . : 9800
Etrumeus teres (D.) :- 100
- Others : H -
1,000
21: ,
Etrumeus teres (D,) : 3;000
Pneumatophorus jape
nicus peruanus J.
&H, : 1,500
Sardinops s, sagax -
(7.) : 150
Others ) T 50
4,700
22: i
. Pneumatophorus. japo .
nicus peruanus J,. -, ..
-&H, | sl 1 2,500
" Sarda orientalis
velox - : 210
.Etrumeus_ teres (D.) : Bo
Others - : 10
- 2,800
*’ Mf Tl -
Pneumatopﬁo¥us jaagy
nicus peruanus J. -
&H, . : 5
- Etrumeus teres (D.) - 5
-.Others : -
10Kg.



COASTAL ZONE

2). BOTTOM TRAWL NET 1). MID-WATER TRAWL NET
N 18 % . N2 11:
Hemianthias Etrumeus teres (D,) : 3,600
peruanus (S,) : 900 Sardinops s. sagax
Pneumatophorus japo (J.) + 3,600
nicus peruanus J, Pneumatopnorus japo
&H. : 60 nicus peruanus J,
Caulolatilus p. RH, : 800
-princeps (J.) : 20 Others : -
Paralabrax humera
1is (V.) ;10 8,000 Kg
Merlucclius gayi
peruanus G, : S
Scorpaena
‘histrico J. 2
Etrumeus teres (D.) : 1
Muraena albigutta H, : 1
_ Qthers : 1
1,000 Kg.
NG 25:
Merluccius gay!
peruanus G, : 2,800
Mustelus sp. : 600
Brotula clarkae H. : 120
Genypterus sp, : 120
Hemianthias
peruanus (S.) : 120
Larimus sp. : 120
" Squatina armata (P.) : 80
Fam. Bochidae : 40
Others : 100
4,100

—41—



2)., BOTTOM TRAWL NET

N2 1:

Merluccius gayf

1,400

peruanus G, :
Others ) : - 100
1,500
NG 2: 4
Merluccius gayi
pearuanus G, : 19,000
Genypterus sp.
Mustelus sp. . 1,000
Scorpaena
histrico J.
Others : 500
20,500
N2 13:
Larimus sp. 3,500
Prionotus
stephanophrys L. 2,000
Paralabrax humera
lis (V.,) : 700
Merluccius gayj
peruanus G. 150
Mustelus sp. 120
Fam, Bochidae : 100
Muraena albigutta
H. : 10
Others : 220
6,800
N2 14:
Secartichthys.
gigas (S.) 200
Polyclemus
peruanus (S.) 150
Paralabrax humera
1lis (V.) : 50
Mustelus sp. : 50
Cynoscion analis
K (7.0 40
Squatina armata
) -(p.) 30
Brotula clarkae H, :

Caulolatilus .. )
p. princeps (J.) : .20
Diplectrum sp. * : 15
" Raja sp. - SR 15
Kg Hemianthias- - -
peruanus- (8.) :--10
Prionotus )
stephanophrys L,  : 10
Others B : 30
650
N2 15: #
Larimus sp, ¢ 400
Merluccius gay:
peruanus G. : 150
Squatina armata (P.) : 120
Mustelus sp. : 100
Genypterus sp. : 70
Cynoscion analis (J.) : 50
Scorpaena
histrico J. : 25
Hemilutjanus
macropithalmos (T.) : 5
Others : : 80
1,000
N 24:
Larimus sp. :1,300
Merlueccius gayi .’
peruanus G, : 500
Mustelus sp. . 150
Hemianthias
. peruanus (S,) : 100
Paralabrax humera
lis (V.) : 100
Genypterus sp. : 80
Prionotus
stephanophrys L, : 50
Brotula clarkae H. : 20
Raja sp. - ’ : 20
- Scorpaena histrico J. : 15
Peristedion sp. S T: 10
Fam. Bochidae H S
Others’ oo : 50
2,600Kg.

- 30 .

—42-



ﬁQ 29:

- Merluccius gayi
peruanus G, : 5,800
Ord. Rajiformes :

45
- Genypterus sp. : 40
Mustelus sp. : 35
Paralabrax humera
lis (v,) : 20
Rhinobatos
planiceps G. : 10
Muraena
albigutta. H. : 10
Seriolella
violacea G, : 10
Larimus sp, : 5
Stromateus
palometia J.&H. : 5
Others : 20
6,000 Kg.
N2 30:
Merluccius gayi
peruanus G. : 28,800
Genypters sp. : 600
Mustelus sp. : 450
Others : 150
30,000
N2 31:
Merluccius gayi
peruanus G. : 6,000
Polyclemus
peruanus (5,) : 400
Genypterus sp. : 100
Others : 200
6,700 Kg.

% 1 Operational or net's accident
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- . . L e L , et g.
Position Hauling g . H a
- &l - . - « |81 8
. s & . ; €« (29
: | 2 AT R
St. | Trawl pate | local g ¥ 4 Sea 9] g =z . & -g &
- B oW - P =1
tat, | tong. | 5| 3 $ ¢ Sl M R leaten | 8 [o] -
' M| IR~ A . s |2} &
| Type | w7 | time &3] & |8 |aepm |2 22 +? &g
¢4} (W) Kmin)|tdles)| (knotad | (©) (=) () (m) kg) | (%) -
1 B.T 28.8 13,254 7.10.0 | 8120,2 20 1.2 3.7 160 | 145-150 ! ~1,300 f16,00 3
* n “ " 11.45} 5,24,0 | 8L18.0 50 | 3.1 3.7 153 200 i e 20,500 " 2 N
3 5.T 7.9 2,351 3.57.0 | 8,20, 5 55 § 3.113.0-3,7| 143 | 600-750 . - app 22,041 "
4 i " 12,451 2.46.5 1 BL11.3 HS | 4.312.6-3,2] 10 | 9501000 TR wl sw
5 " » 17.30{ 3,45.0 | 8121.7 80 | 3.9 12.7-3.1{ 185 |750-800] - ~ Jzol el
8 " - 20.451 3,45.8 | 8L21,8] 150 | 7.5 |2,7-3.21 20 {€60-770 S00 {20 "*f
* -+ " 28,9 0,53 " " 2% 1.3 3.0 210 720 : ' 00 j22.0) "}
8 | M-W,T " 14,493} 3.31.0 } 8112.0 80 | 3.4'14.0-4.1 50 { 100-220 a2 20-23 11,000 jar,ej»f *
- 9 " " 17.55] 3.33.5 | 8111,0 13 L2} 4.8 10 | 2%0-200 - 20 120 |20.5¢ |
10 H " 21,05] 3.34.4 | 8L03.0] 110 | 8.4 { 4.5~4.8] 50 |130-260} 15~ 85| 18-22 s,580 21,0} |
11 m 20.9 8.1512,55.0 | 8L03.0] 91 a.113.7-4.2] 320 |100-110| 65~80 | 16-20 8,000 [z0.0] | »
12 ” " 11,151 3.27.5 | 8L05,64 140 |10,3 [ 4,2-4.9] 15 |104-220| 33-182{ 18-20 26,600 |21,5] " i
12 ] ».7T " 20.38) 3.4%.2 | 80%0,2; 60 | 3,3)3,1-3,4| 200 105 6,800 |21.0] | =
14 v lorso.e | 23,40l 3,47.0 | sass.0l 3s | 2.3)3,8-2.5] 40 a8 aso] » lol »
» 15 hd 30.9 1.151 3.30.0 | 8049,0 15 | 0.8 3.0 210 1150-1%0 1,000 " 1] "
18 " hd 8.10 - - €0 | 2.8 | 2.4-3.1 75 | L00=700 - ko0l 2 o
17 " " 10,304 3.30.0 | 8L058.0 82 1 2.4 |2.5-3,0] 100  450-020 | U B 1 "
= 18 hd " 18,101 3,37.2 | 8107,0 30 1.8 3.5 40 120 . - 1,000 j21.8¢ " "
18 | M-W, T bl 18,55t 3,33,0 | 8102.,0] 102 } 3,3 2.98-4,1 g0 [122-1401 80 90 | 20-21 1,500 |21.0] " had
20 " H 22.17} 3,.31.,9 | 8110.0 40 | 3,11, 4.8 70 240 - 20 1,000 | * o] =
21 ” 1.10 7.50| 3,30,0 | 8058,0 15 | 0.9 3.5 10 130 105 19 4,700 | 25.51 1 b+
22 " - 9,45 3,332,0 | 81L16,0) 107 | 8.8 |3,7-4.0 0|100-1201 42- 83 [ '17-20 2,800 | 25.0| " *
. 23 * ” 13,15 - 8123.6 1% | 0.9 3.5 230 - - T - 10 |24.0| | *
24 p.T 2.10 0.35] 3.46,0 | 5053.0 #3 | 4.2 }13,0-3,3] 210 {145-150 . 2,600 |19.0| " "
25 " s 3.35}(3,35.5 | 5103.0 65 1.3.3 3.0 215 135 4.100 20,0 ™ s
- 28 " " 7.251 3,52.0 | 8L26.0¢f 160 | V.7 |2.5-3.2| 170 { 7001000 00| 2| ssw
- 27 " hid 13,001 3,47.0_ | 8L 28,0F 158 ) 7,0 12,.5-4,3] 200 18001070 300 121,013 b
28 I 2.10 1,13 4.00.0 ] 8118.0 63 J 3.3 12,8-3.0] 130 | 9g0-1n0C 100 {18.00 2 5
29 had had 8,421 4.17.0 ] 8L24.0 i 4.0 3.6 160 71 6,000 {17.031 0 +
ki) hd s 10,521 4,58.0 | 5L21,0 26 | 1.5 3.4 170 160 B 30,000 ) " 1 s
ar * " 15,204 5.02.5 1 8L 12,5 a5 { 2.0 s @ | 40— 48 . 6,700 | - wl .
Remarks * St. 32 2: Tre Inferior part of right wing of net is broken : '
T: Right trawl =inch does not work smoathly - - )
i Hauld up the net for encounter the bottom peak T )
15: Hauld up the net by the accldent of right traw! winch -
18: The inferior part of left wing is Lroken -
1 Hatld up the net by the NET SUNDE accident -
26: Suffered the operation’s mccident of twisting net and otter boarda,
27: [

4te part of belly is broken

Appendix B
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Data SReet - . | e

MAME OF GEAR . Daep- reas svimpfnsl Matn species caughb: Ducpesess - Vesaels Faelory Lrawder

TIPE : Siter Lrowld ‘ . o adremps, Lood . 2 am

COUNTRY : Sovied Uncam Eieling comditions ’ Gross tonmage © 3,344 +
LOCALITY : Al cendifions. Hovie power 3 |60 Psl 2
REFERENCE o - .. .Cvew: . 7o

weese | A 1B | & | s | A | & a8 -l-¢c|¢|Dp |E®[5®
Maferial I Nyfon
Type v} hot | XF
Freservalien ]| R
Ccfau'f - ‘
: J1eze |- -,
Tome s2je | 3 A% ?
Breading ; o .
Sifhg!ﬂ. K . .
Stredd | 1o A 7o 2100 | 0 | 28
Uper edge. 10 > 9 .60 ] af | &5& | 17/
Lover ege | 10 60 | 2 A 0| oaf | 1 ~1—
Deptd 40 |——> 100 |—| s7 A 8 2| 50 2 | 354 36 | 875
Rabing e = at2 b A 5PEL Sl 1p2k |atip | 3pab | 3HP |—]
Tape up AT A4 710 AcAH 70 c:8'94 4:3 d:bH 1: 4 .o
d | d 324 ds 10.2 da . 192 |
Self edje * it Eed 50 14f | D% 1.9 190 |5 w14
2 | b i 30 aQ b ] 24 Cs € 2 [~ c 2 +
Hinging A'A7 {BEr ] Jo &4t BB 1 30 Fakd el ) o i o I i =2
5,00 o.80 100 . 0,50
LIvES Rofes| a b a, b, < c | d o 4 | e |f-£f] 3 A
Maferiad | Comb 3| Wylom 3| Coud. | Nydon | Comd, | =2 Myfon | Man. | Cond | SWR |—
Reservalion} © : - Gal |—
Cirtu.u{ﬂm -
Duwiler | 22 tr 22 7 22 |~—— 304§. 12 /8 22
Breatii Sk 5400 " - -
l{?ev!! Kg ﬁ"’;‘:‘f, b.eco 7 oo £,000 2500 | | #4300 | L0 /5,000 |23 300
Cowstruchon| 32 5| BT8LCH 32 1;:12;34 32 > fst}Z | ——
Lay : )
Ltk | 24 | g0 f——| 2 l——s 224| r00 | 2| 24| 2%} 85| 50
Floats, |Flests | Aeals ] Hingn Difer
SINKERS erd Drea| ced-ead Botbins {Leads | Leads cfa-':l Clain' | SWR | ~——|Din e B'H‘# board 3
Mumbey - g/ 250 s} iR 30 > 2 / 2
aferial | Steed A Jyam | Rublav] from > . | v |————] :?:_-:_‘ B
shavpe | Spler. 3 Dise |Cpfinder Dl
Diaweeler 0l 200 [/ 320 22 |—>| soo
Leagid T R VS 55,2
Statte
besyaegy K1 2.2 *
weigkl .
= air K3 oo 123 | 230 | 1555
We;agi
Suﬁuﬂ‘"’d i3 j~2
Bu.-,n-L] l“.‘r?q 55 Fenler wazg R& M 33‘9 #g

fo Unbvmowrn  Twine sige ., . buf 'auo‘*&q&' o, Jowat. um.ds 50-'..; _used a3 P33 aud 19-%

Appendix 10-a ; _ Data sheet ofadeepléeas shrimp trawl net..
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