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PART 1 - CUNENE to TOMBUA and TOMBUA to BENGUELA, 
23-30 April 1989 

 
 

1. Introduction 
 
Objectives for the survey 
 
The objectives for the 1989 surveys were discussed with the director and other representatives of the Centro 
de Investigaçào Pesqueira at a meeting in Luanda on 23 January 1989. The main purpose of the programme 
will be the same as that of the 1985/86 surveys, to provide as much information as possible about the 
composition, distribution and abundance of the components of the resources covered by the survey 
methodology. There is a special interest in obtaining new assessments of the stock biomasses of the 
important pelagic resources, described separately for the two groups: sardinellas and horse mackerels. The 
extent to which the southern pelagic stocks, sardine Sardinops ocellata and cape horse mackerel Trachurus 
capensis are shared between Angola and Namibia is of special interest and makes biomass estimates of 
these species in the southern region an important task. The main demersal species should be investigated 
by depth strata. Data on the component of juveniles of commercial species in bottom trawl catches are 
required for possible mesh regulations of the increasing Angolan fisheries for consume fishes. As regards 
work on the deep slope some fishing experiments should be made in important shrimping areas to test catch 
rates for rose shrimp Parapenaeus longirostris, striped red shrimp Aristeus varidens and hake Merluccius 
polli for comparison with similar data from the 1985/86 surveys. The hydrographic programme comprising 
surface temperature distribution and profiles in standard positions should be worked as before. 
 
A first servey of the continental shelf of Angola was made in February-March this year and the results 
showed a marked decline in the stock biomasses of the sardinellas and the Cunene horse mackerel as 
compared to the 1985/86 servey results. Repeated assessments of these stocks represent therefore a task 
of high priority in the second survey. A detailed coverage of the Cunene-Tombua shelf to assess the joint 
stocks with Namibia will be repeated and extended to cover the shelf between Tombua and Namibe. 
 
Participation 
 
The scientific staff from CIP, Luanda was: 
 

Francisca Alberta Delgado, Lutuba N'silulu, Geraldina De Assuncao, 
Monica Do Ceu Ramos Da Cruz and Abilio Jornal. 

 
The scientific staff from IMR was: 
 

J. Hamre, T. Haugland, K. Strømsnes, A. Totland and H. Ullebust. 
 
From FAO: 
 

W. Schneider. 
 
Narrative 
 
The vessel left Luanda 21 April and work commenced off Santa Marta 23 April. Seven days were spent to 
cover the shelf from Rio Cunene to Benguela, with an acoustic cum trawl survey and including an 
hydrographical profile off Baia dos Tigres and calibration of the acoustic instruments in the bay on 26 April. 
1200 n.m. were steemed and 43 trawl stations worked. The weather conditions were favourable. Some few 
fishing vessels were observed, mostly in the area Cunene-Tombua. The shelf from Tombua to Benguela was 
passed from 28 to 30 April. Most parts of this coast has steep or rough bottom, inaccessible to bottom 
trawling. The acoustic observations indicated relatively high availability of horse mackerel along the edge 
from about Namibe southwards, but sampling is difficult because the fish avoid the midwater trawl even by 
night, and the use of bottom trawl is very restricted. 
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Figure 1 shows the course tracks with fishing stations and the hydrographic profiles. 
 
ANNEX III gives a description of the acoustic instruments and the fishing gear used. 
 
 

2. Hydrography 
 
Figure 2 shows the distribution of surface temperature observed with the thermograph at 4 m of depth and 
the distribution of temperature, salinity and oxygen in the profile off Baia dos Tigres. Comparison with earlier 
cruises at about the same time in 1985 and 1986 shows that the inshore surface water temperature is similar 
to that observed in 1986 but some 2°C colder than that found in 1985. The vertical section off Baia dos 
Tigres shows upwelling of subsurface water in the shelf area from about 75 m depth towards the surface. 
 
 

3. Fish distribution and abundance from the acoustic system 
 
The units of acoustic reflection is 0.1 x m2/nm2 reflecting surface. An arbitrary scale has been used to 
illustrate different levels of concentration. The integrator values were allocated to the following groups on the 
basis of trawl sampling and characteristic behaviour: 
 

Pelagic fish type 1, Clupeids and anchovies; 
Pelagic fish type 2, Carangids, scombrids, barracudas etc.; 
Demersal fish in mid water. 

 
Cunene to Tombua 
 
Figure 3 illustrates the distribution of fish as observed with the acoustic integration system. The pelagic type 
2 species are nearly exclusively horse mackerels with a little hairtails in some areas. The Cape horse 
mackerel Trachurus capensis dominated on the outer shelf south of 16°30' S, wheras the Cucune horse 
mackerel is found in the shallow waters of Baia dos Tigres and on the northern shelf. The densest 
concentrations of horse mackerels are found on the shelf edge, and the distribution usually extended only 
one mile or less off the shelf during daytime. The horse mackerels were observed to feed on Euphaucides. 
The size composition of the cape horse mackerel on the outer shelf ranged up to about 33 cm with a 
prominent mode in the low 20 cm's, wheras the fish caught on the inner shelf were juveniles ranging from 5 
cm to 11 cm, see ANNEX I. The lenght distribution of the Cunene horse mackerel has modes at 8 cm, 15 
cm, and 21 cm at the inner shelf, wheras the fish caught at the outer shelf ranged from 17 cm to 30 cm. An 
estimate of total biomass of horse mackerel based on the acoustic integration data is 138 000 tonnes. The 
similar estimates for the same period of the year in 1985 and 1986 were 100 000 t and 37 000 t respectively. 
The similar estimate of the servey in February this year was 140 000 tonnes. 
 
Pelagic type 1 species were only found close inshore in the Baia dos Tigres and up towards Tombua. 
Sampling with the bottom trawl in midwater by the use of floats on the headline gave a mixture of the sardine 
Sardinops ocellata, Cunene horse mackerels and some few specimens of Sardinella maderensis. Judging 
from the observed schooling behaviour it is thought that the sardine formed the main contributor to the 
biomass inside the bay, but the sardinella may be underestimated by these samples due to possible 
differences in the catchability of the pelagic species. The total biomass of this inshore aggregation of Pelagic 
1 species is estimated at 22 000 tonnes, compared to 90 000 t in the previous servey. The sardine ranged 
from 23 cm to 27 cm. 
 
The distribution of demersal fish recorded in midwater is shown in Figure 3. This is thought mainly to show 
fish that lifts off the bottom, particularly during night time. 
 
Tombua to Benguela 
 
As shown in Figure 3, significant recordings of fish were made between Tombua and Namibe and in the bay 
of Cuio. The fish distributions in the first part seem to represent an extension of those on the shelf further 
south. The pelagic 2 group in the Tombua-Namibe area had an estimated biomass of 22 000 t, whereas the 
biomass of the pelagic 2 fish on the Namibe-Benguela shelf was estimated at 2 000 t. 
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Pelagic type 1 species were found in dense schools in the inner part of the bay of Cuio (Fig. 3). Sampling 
with midwater trawl gave a mixture of Sardinella aurita, Sardinella maderensis, horse mackerel and some 
anchovies. Judging from the schooling behaviour observed during the sampling, it is assumed that the 
sardinella forms the main part of the fish biomass recorded as pelagic 1 type fish in this area. This biomass 
is estimated at 20 000 t. The sardinella ranged from 23 cm to 43 cm. 
 
As in previous surveys extensive and dense recording were made of mesopelagic fish, myctophids over the 
slope along this coast (not shown in fish distribution map). They are usually found in a layer at about 200 m 
depth during the day, but rise towards the surface at night. 
 

4. Results of the fishing experiments, catch compositions and swept 
area biomass estimates 
 
The fishing forms part of a programme for "swept area" biomass estimation, and for this purpose the trawl 
stations are positioned in advance more or less randomly and with no intention of obtaining high catch rates. 
The catch rates thus do not simulate those of a commercial fishery. 
 
All catches were sampled for composition in weight and numbers by species and size sampling was made of 
important species, using total length. The complete records of fishing stations are shown in ANNEX II. 
 
Cunene to Tombua 
 
There is some change of composition by depth and there is in addition a tendency for a size diversity by 
depth with smaller sized fish in shallow water. The trawl data are therefore, as in previouse cruise, analysed 
for the inner- and outer shelf separately using the depth ranges 0-70 m and 70-150 m respectively. 
 
Table 1 shows the catch rates standardized to kg/hour for the main groups of resources on the two parts of 
the shelf. Hauls with the pelagic trawl are not included. The highest catch rates for both demersal and 
pelagic fish including sharks were obtained on the outer shelf. 
 
Table 1. Cunene to Tombua. Catch rates by main groups in bottom trawl hauls, standardized to kg/hour. 
 
INNER SHELF 
 
ST. NO. PEP. Pelagic Demersal Sharks Cephalopod Other 

196 55 58.29 188.58 72.00
200 70 835.00 875.00 60.00 5.00 27.40
207 70 112.20 951.90 16.80 42.00 151.20
211 37 66.40 102.00 10.00 400.00 30.00
215 37 5.00 33.00 11.00 45.00 43.54
216 51 71.40 239.40 8.54 8.40

MEAN  191.38 398.31 16.30 83.42 55.42
 
OUTER SHELF 
 
ST. NO. DEP. Pelagic Demersal Sharks Cephalopod Other 

192 96 8.00 56.40 5.60 196.80 37.60 
193 114 194.20 560.80 6.80 52.00 121.40 
195 84  88.00 24.00 258.00 
197 108 263.40 1734.80 2685.00 101.32 212.60 
198 125 1616.91 1601.74 33.00 13.20 196.83 
201 101 1233.60 2212.40 86.00 41.40 62.00 
202 136 50.00 309.00 4.00 9.00 134.00 
203 100 3.00 622.50 22.50 40.50 76.50 
204 76 43.20 1800.00 288.00 54.00 234.00 
205 120 64.80 2511.00 75.60 75.60 405.00 
206 137 8.40 618.80 30.80 204.40 



 6

212 74 31.60 2377.20 4.80 39.60 
213 82  105.80 5.20 15.80 99.80 
214 71 11.40 69.60 3.00 53.20 34.50 
217 97 82.97 2254.97 15.43 217.38 

MEAN  240.77 1128.20 216.23 46.94 155.57 
 
The african cuttlefish Sepia bertheloti represented some 60 % of the cephalopod catches, while some 30% 
of the catches was the squid Loligo vulgaris. The size compositions of samples of these species are shown 
in ANNEX I. The pink cuttlefish Sepia orbignyana occurred in small amounts in the offshore catches. Some 
90 % of the shark catches consisted of the bigeyed spurdog Squalus megalops. 
 
Table 2 shows the catch rates of the pelagic species by families from the two parts of the shelf by bottom 
trawl. These data are not very meaningful as indices of abundance of these types of fish, but they give an 
indication of the availability of the various forms. Pelagic 1 type fish does not occur in the bottom hauls, while 
the horse mackerel are occasionally very abundant. Both species Cape- and Cunene horse mackerels 
occurred over the whole shelf, but while the Cape species dominated on the outer part and to the south, the 
Cunene species appeared to be most common inshore and in the northern part (Table 3). As mention 
previously there was a distinct difference in size composition for both of these species between the outer and 
inner shelf with small sizes juveniles dominating on the inner shelf, see ANNEX I. 
 
Table 2. Cunene to Tombua. Catch rates by families of pelagic fish in pelagic and bottom trawl hauls, 
standardized to kg/hour. 
 
INNER SHELF 
 
ST. NO. DEP. Clupeids Anchovies Carangids Hairtails Scombrids Other 

191 62  201.94  6.86 
194 36   47.13 
196 55  58.29  260.58 
200 70  830.00 5.00  967.40 
207 70  8.40 100.80 3.00 1161.90 
208 19  10.15  83.08 
209 15 103.15 0.23 86.77  40.50 
210 17 3288.60 610.68  300.72 
211 37  64.00 2.40 542.00 
215 37  5.00  132.54 
216 51  15.40 56.00  256.34 
218 26  13.85  434.77 

MEAN  282.65 0.02 158.71 13.48 0.45 352.82 
 
OUTER SHELF 
 
ST. NO. DEP. Clupeids Anchovies Carangids Hairtails Scombrids Other 

192 96  8.00  296.40 
193 114  192.00 2.20  741.00 
195 84   370.00 
197 108  263.40  4733.72 
198 125  1616.91  1844.77 
199 170  17.76  12.11 
201 101  1233.60  2401.80 
202 136  35.00 15.00  456.00 
203 100  3.00  762.00 
204 76  43.20  2376.00 
205 120  64.80  3067.20 
206 137  8.40  854.00 
212 74  31.60  2421.60 
213 82   226.60 
214 71  8.40 3.00 165.30 
217 97  82.97  2487.78 

MEAN   225.04 1.60 0.19 1451.02 
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Table 3. Cunene to Tombua. Catch rates of Cape horse mackerel and Cunene horse mackerel in pelagic 
and bottom trawl hauls, standardized to kg/hour. 
 
ST. NO. DEP. Cape h. mac Cunene h. m Other 

191 62 201.94 6.86
192 96 8.00 296.40
193 114 176.00 10.00 743.20
194 36  47.13
195 84  370.00
196 55 58.29 260.58
197 108 263.40 4733.72
198 125 1550.91 66.00 1844.77
199 170 17.76 12.11
200 70 830.00 972.40
201 101 1233.60 2401.80
202 136 35.00 471.00
203 100 3.00 762.00
204 76 43.20 2376.00
205 120 64.80 3067.20
206 137  862.40
207 70 8.40 1265.70
208 19 10.15 83.08
209 15  86.77 143.88
210 17  610.68 3589.32
211 37  64.00 544.40
212 74  31.60 2421.60
213 82  226.60
214 71  8.40 168.30
215 37  5.00 132.54
216 51  15.40 312.34
217 97  82.97 2487.78
218 26  13.85 434.77

MEAN  160.87 35.74 1108.50
 
Table 4 shows the catch rates of demersal fish in the successful bottom hauls by families. The large-eye 
dentex Dentex macropthalmus dominate completely the catches of seabreams in both areas. Also for this 
species the size compositions from the two parts differ with a predominance of small sized and juvenile fish 
on the inner shelf. 
 
Table 4. Cunene to Tombua. Catch rates by families of demersal fish in bottom trawl hauls, standardized to 
kg/hour. 
 
INNER SHELF 
 
ST. NO. DEP. Seabreams Croakers Hakes Other 

200 70 10.00 10.00 1782.40
207 70 794.10 36.00 444.00
211 37 102.00 506.40
215 37 25.50 112.04
216 51 236.60 91.14

MEAN  233.64 9.20 587.20
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OUTER SHELF 
 
ST. NO. DEP. Seabreams Croakers Hakes Other 

192 96 8.00 8.00 288.40
193 114 427.20 76.80 4.00 427.20
197 108 1175.20 81.00 3740.92
198 125 969.00 73.54 4.46 2414.68
201 101 1240.60 792.60 17.20 1585.00
202 136 137.00 3.00 5.00 361.00
203 100 469.50 7.50 7.50 280.50
204 76 3.60 32.40 3.60 2379.60
205 120 1350.00 324.00 1458.00
206 137 168.00 126.00 18.20 550.20
212 74 2189.00 37.80 226.40
213 82 47.80 178.80
214 71 29.40 147.30
217 97 2177.31 20.74 372.70

MEAN  742.26 88.47 28.91 1029.34
 
Croakers were common in many catches of the outer shelf and consist of 95 % African weakfish Atractoscion 
aequidens of large size and 5 % of Canary drum Umbrina canariensis. 
 
Hakes appeared in small amounts in the southern parts of the outer shelf. The Cape hake Merluccius 
capensis contributed with 20 % and the Beguela hake M. polli with 80 % of the catches. 
 
Table 5 shows the swept area estimates of mean densities by species and depth strata based on the 19 
successful bottom trawl hauls made. The large-eye dentex has the highest density at all depths above 50 m. 
For most species the densities are highest in deeper waters. One should note that these calculations 
assume a value of the catchability quotient equal to 1. 
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Table 5. Cunene to Tombua. Swept area estimates of fish densities by species and depth ranges. 
Tonnes/nm2. 
 

 
 
Table 6 shows the estimates of aereal extention of the depth strata and the resulting biomasses for all 
demersal species (excluding sharks), and separately for the large-eye dentex and the two croaker species 
caught in some quantities, African weakfish Atractoscion aequidens and Canary drum Umbrina canariensis. 
All demersals are estimated at 66 400 tonnes compared to 26 800 tonnes for the same area in February. 
The croakers are also more abundant this time, 4 370 t against 1 570 t last time. 
 
Table 6. Cunene to Tombua. Biomass estimates of groups of demersal fish by depth strata. Tonnes. 
 

Shelf area Total 
1 670 nm2 

0 - 50 m 
420 nm2 

50 - 100 m 
620 nm2 

100 - 200 m 
630 nm2 

Dentex mac. 35 400 400 15 000 20 000
Croakers 4 370 70 300 4 000
All demers. 66 400 1 400 27 000 38 000
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Tombua - Benguela 
 
Table 7 shows the catches of the main groups from Tombua to Namibe (St. no. 188-221) and from Namibe 
to Benguela. The demersals dominate in the catches. Some 60 % of the demersals were seabreams and 10 
% croakers, the croakers being most aboundent in the Tombua-Namibe area. One extraordinary large 
catch(St. No. 221) consisted of Dentex macropthalmus mainly. Canary drum dominated the croakers. The 
thinlip split-fin Synagrops microlepis is dominating in the deeper water of the northern part. Most of the 
pelagic catch was horse mackerel and of the Cunene type only. The size composition of the horse mackerel 
has two modes, one at 14 cm another at 32 cm. 
 
Table 7. Tombua to Benguela. Catch rates by main groups in bottom trawl, standardized to kg/hour. 
 
ST. NO. DEP. Pelagic Demersal Sharks Cephalopod Other 

188 33  299.10 9.78
189 81  602.40 94.20
190 107  504.40 2.60 76.60
221 97 388.74 5555.40 56.52
222 102 3.00 204.40 20.00 3.00 135.00
223 115  210.96 104.40
224 114 7.20 248.40 94.80
225 96 455.00 1461.60 14.40 124.40
226 48 655.00 462.50 60.00
227 73 93.60 419.40 3.60 100.98
228 101  2672.00 84.00
229 95 40.00 1376.00 155.00

MEAN  136.88 1168.05 1.67 1.97 91.31
 
ST. NO. DEP. Seabreams Crokers Grunts Hakes Splitfin Other 

180 33 207.20 77.00 7.70   16.98 
189 81 446.40 132.00 24.00   94.20 
190 107 265.20 239.20    79.20 
221 97 5194.95 360.45    445.26 
222 102 141.40 45.00   18.00 161.00 
223 115 174.96 36.00    104.40 
224 114 174.00 74.40    102.00 
225 96 133.00 26.60   1281.00 614.80 
226 48 27.50 15.00 420.00   715.00 
227 73 21.60 25.20 12.60  360.00 198.18 
228 101 352.00    2320.00 84.00 
229 95 110.00 8.00  4.00 1204.00 245.00 

MEAN   604.02 86.57 38.69 0.33 431.92 238.34 
 
The shelf between Tombua and Namibe is partly inaccessible for bottom trawling and few successful bottom 
hauls were made. Based on three hauls the stock biomass of demersal species was estimated at an order of 
magnitude of 30 000 t, mostly seabreams. In the Namibe-Benguela part 7 successful hauls were made at 
depth 50-200 m. Based on these the biomass of demersal fish was estimated at 6 000 tonnes. The thinlip 
splitfin contributed to the stock by some 60 %, the seabreams by 20 %. 
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Figure 1. Course tracks, fishing stations and hydrographical profiles, Cunene to Tombua and Tombua to 
Benguela. 
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Figure 2. Temperature at sea surface and hydrographic profile Baia dos Tigres - west. 
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BAIA DOS TIGRES 25.4 1989 
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Figure 3. Distribution of pelagic type 1, pelagic fish type 2 and demersal fish, Cunene to Tombua and 
Tombua to Benguela 
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ANNEX I. CUNENE - BENGUELA. LENGTH DISTRIBUTIONS OF MAIN 
SPECIES 
 
 
Sardinops ocellata, Cunene to Tombua 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 25.34 cm N = 107 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 305 AND 306. 
SAMPLES SEARCHED BETWEEN ST. NO. 287 AND 314. 
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Trachurus trecae, Cunene to Tombua < 70 m 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 18.86 cm N = 103 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 305 AND 310. 
SAMPLES SEARCHED BETWEEN ST. NO. 313 AND 313. 

 
Trachurus trecae, Cunene to Tombua > 70 m 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 11.32 cm N = 157 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 307 AND 312. 
SAMPLES SEARCHED BETWEEN ST. NO. 314 AND 314. 
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Trachurus capensis, Cunene to Tombua < 70 m 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 22.82 cm N = 33 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 295 AND 295. 
SAMPLES SEARCHED BETWEEN ST. NO. 313 AND 313. 

 
Trachurus capensis, Cunene to Tombua > 70 m 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 15.85 cm N = 474 
NUMBER OF SUBSAMPLES: 7 
SAMPLES FOUND BETWEEN ST. NO. 289 AND 300. 
SAMPLES SEARCHED BETWEEN ST. NO. 314 AND 314. 
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Lithognathus mormyrus, Cunene to Tombua 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 20.14 cm N = 134 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 304 AND 304. 
SAMPLES SEARCHED BETWEEN ST. NO. 287 AND 314. 

 
Dentex macrophthalmus, Cunene to Tombua < 70 m 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 13.57 cm N = 209 
NUMBER OF SUBSAMPLES: 3 
SAMPLES FOUND BETWEEN ST. NO. 302 AND 313. 
SAMPLES SEARCHED BETWEEN ST. NO. 313 AND 313. 
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Dentex macrophthalmus, Cunene to Tombua > 70 m 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 13.95 cm N = 872 
NUMBER OF SUBSAMPLES: 10 
SAMPLES FOUND BETWEEN ST. NO. 289 AND 308. 
SAMPLES SEARCHED BETWEEN ST. NO. 314 AND 314. 

 
Atractoscion aequidens, Cunene to Tombua 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 49.96 cm N = 54 
NUMBER OF SUBSAMPLES: 3 
SAMPLES FOUND BETWEEN ST. NO. 294 AND 308. 
SAMPLES SEARCHED BETWEEN ST. NO. 287 AND 314. 
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Dentex canariensis, Cunene to Tombua 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 28.46 cm N = 41 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 309 AND 309. 
SAMPLES SEARCHED BETWEEN ST. NO. 287 AND 314. 

 
Pagellus bellottii, Cunene to Tombua 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 23.36 cm N = 28 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 309 AND 309. 
SAMPLES SEARCHED BETWEEN ST. NO. 287 AND 314. 



 23

Dicolocoglossa cuneata, Cunene to Tombua 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 25.32 cm N = 19 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 309 AND 309. 
SAMPLES SEARCHED BETWEEN ST. NO. 287 AND 314. 

 
Synagrops microlepis, Cunene to Tombua 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 7.81 cm N = 118 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 296 AND 296. 
SAMPLES SEARCHED BETWEEN ST. NO. 287 AND 314. 
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Trigla lyra, Cunene to Tombua 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 25.22 cm N = 36 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 294 AND 294. 
SAMPLES SEARCHED BETWEEN ST. NO. 287 AND 314. 

 
Squalus megalops, Cunene to Tombua 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 45.47 cm N = 14 
NUMBER SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 293 AND 293. 
SAMPLES SEARCHED BETWEEN ST. NO. 287 AND 314. 
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Loligo vulgaris, Cunene to Tombua 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 8.23 cm N = 77 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 288 AND 288. 
SAMPLES SEARCHED BETWEEN ST. NO. 287 AND 314. 

 
Dentex macrophthalmus, Tombua to Namibe 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 19.74 cm N = 145 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 286 AND 317. 
SAMPLES SEARCHED BETWEEN ST. NO. 284 AND 286. 
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Dentex barnardi, Tombua to Namibe 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 26.30 cm N = 69 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 284 AND 284. 
SAMPLES SEARCHED BETWEEN ST. NO. 315 AND 317. 

 
Pagellus bellottii, Tombua to Namibe 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 21.71 cm. N = 28 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 284 AND 284. 
SAMPLES SEARCHED BETWEEN ST. NO. 284 AND 286. 
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Trachurus trecae, Tombua to Namibe 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 27.00 cm N = 25 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 317 AND 317. 
SAMPLES SEARCHED BETWEEN ST. NO. 284 AND 286. 

 
Umbrina canariensis, Tombua to Namibe 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 27.36 cm N = 134 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 284 AND 286. 
SAMPLES SEARCHED BETWEEN ST. NO. 284 AND 286. 
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Sardinella maderensis, Namibe to Benguela 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 33.58 cm N = 107 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 326 AND 326. 
SAMPLES SEARCHED BETWEEN ST. NO. 318 AND 326. 

 
Sardinella aurita, Namibe to Benguela 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 35.02 cm N = 94 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 326 AND 326. 
SAMPLES SEARCHED BETWEEN ST. NO. 318 AND 326. 
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Trachurus trecae, Namibe to Benguela 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 13.59 cm N = 266 
NUMBER OF SUBSAMPLES: 3 
SAMPLES FOUND BETWEEN ST. NO. 321 AND 323. 
SAMPLES SEARCHED BETWEEN ST. NO. 318 AND 326. 

 
Dentex macrophthalmus, Namibe to Benguela 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 12.42 cm N = 130 
NUMBER OF SUBSAMPLES: 3 
SAMPLES FOUND BETWEEN ST. NO. 318 AND 325. 
SAMPLES SEARCHED BETWEEN ST. NO. 318 AND 326. 
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Pagellus bellottii, Namibe to Benguela 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 19.01 cm N = 73 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 318 AND 318. 
SAMPLES SEARCHED BETWEEN ST. NO. 318 AND 326. 

 
Brachydeuterus auritus, Namibe to Benguela 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 12.87 cm N = 63 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 322 AND 322. 
SAMPLES SEARCHED BETWEEN ST. NO. 318 AND 326. 
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Brotula barbata, Namibe to Benguela 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 47.47 cm N = 15 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 321 AND 321. 
SAMPLES SEARCHED BETWEEN ST. NO. 318 AND 326. 

 
Synagrops microlepis, Namibe to Benguela 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 8.45 cm N = 184 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 321 AND 325. 
SAMPLES SEARCHED BETWEEN ST. NO. 318 AND 326. 
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ANNEX II. CUNENE - BENGUELA. RECORDS OF FISHING STATIONS 
 
PROJECT STATION 188 
 

 
 
PROJECT STATION 189 
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PROJECT STATION 190 
 

 
 
PROJECT STATION 191 
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PROJECT STATION 192 
 

 

DATir24/ 4/89 OCAa TYPZr BT Nor1 POSITIOH•~t S 1629 
acart atoo 4urauon 1.onc 1 UlO 

TIMI :06;2St00 06:55r00 30 lain) Purpoae ooder 2 
LOO :&627.30 6628.80 i.SO Aree code ' a 
;ozP~w, 97 94 G•arC:ond.cOd•• 
t~OfPT!:, 97 9• Validity cod•: 

towtnc dirr 26' Wira outr soo • lpeedr 3 kn•to 

!JP&CIU 

Lollco •ulcaria 
5ePia orbl&nyana 
SCOrpaena ancol.nala 
Oc:topua vulcarla 
~o1dotr181a c~ni 
Tr18la lyra 
traohYrua u,.nale 
Atractoacton aequlden. 
Squalua blalnv1lle1 
Dent•• -.croPttUial•ua 
Pacellua bellott11 
ClthArua llncuatula 
Pepaa lu~rs. 
Zeu.a label' 
CbelidonichthYa capenaia 

Total catchr U2.20 CATC:H/HOUIIb 

CATCH/HOUR 
welabt nu•~r• 
uo.oo sua 
54.40 452 
28.00 .. 
22.40 16 
.ae.ao 1?6 
1e.ao aa 
•• 00 64 
8.00 8 
5.60 • 
4.00 72 
4.00 32 
4.00 40 
3.20 24 
%.40 16 
a.oo 16 

~04.40 

"01' TOT. C 

39.41 
17.87 

~··· '7.36 
6.31 
6.31 
2,63 
a.u 
1.84 
1. 31 
1.:11 
l.:U 
1.01 
o. ?t 
0.66 

lijO,Oij 

304,40 

SMP.HO. 

' 
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PROJECT STATION 193 
 

 
 
PROJECT STATION 194 
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PROJECT STATION 195 
 

 
 
PROJECT STATION 196 
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PROJECT STATION 197 
 

 

DAT&l24/ 4/89 QU.R TYP&: BT reo: 1 P'OSlTIOth Lat s 1649 
a tart atoP duration Lone • a.ue 

TIHI :15:30t00 16100:00 30 (llin) Purpoa• code1 3 
LOO :6687.20 6688.20 1.00 Area code 2 
P'OIPTH1 107 108 oaarcond, cod et 
SOIPTHr 107 lOB Validity code1 1 

Towina dJr: 345• Wire out: 400. ...... 3 kn•10 

SOrted 1 eO ICC 3498,50 CATC:H/HOUih 4907'. 00 

SPIC:U:S CATCH/HOUR • or 'TOT • c SAHP,KO, 
weiPt nuabera 

Squalua •ecalQpa 2685.00 5538 53,73 12 
Dentex maorophthal•u• U75,20 15354 23.52 11 
f>terothriaBua bol1QC1 278.60 306 .... 
Trachurua ~ponata 263.40 ... 5.27 10 
TrJ•la lyra 177.20 246 3.5S 
Atractoacion aequtdena 81.00 30 1.62 
Scorpaena nor•an1 60.80 336 1.22 
septa bertheloU 60.80 454 1.22 
Zeua taber 50.60 202 1.01 
RaJa 1tlralet.u11 '<5.60 56 0.91 
l.ol1Cc; vulcar1a 40.52 380 0.81 
t-ecuaa laacar1a 25.20 ••• o.so 
Cltharua l1ncuatul• 35.20 606 0.50 
ChelJdonlchthya capenaJa 22.80 126 0.46 
Arnocloaaua capenaia 5,00 2024 0.10 
PerulJbatr•chua roaaianoll 0.20 2 

---------- -Ioo:oo Total 4997,12 
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PROJECT STATION 198 
 

 
 
PROJECT STATION 199 
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PROJECT STATION 200 
 

 
 
PROJECT STATION 201 
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PROJECT STATION 202 
 

 

OAT&t251 4/89 DIAR TYPIJ BT Ho•' POSitlON 1 Let 
l.on• •t.art 

TIH& 111122,00 
LOG •6828.50 
FDt:P'fH 1 137 
BDKPTH1 13? 

atOI' du!"&tion 
11,J3•00 30 t•inJ 
6830.10 1.60 

134 ... 
tow1na dir1 • Wire o1o1tt 

sorted' 51 tee Total oat~;hr 

Pr.~rpo•• ood•• • Area ooda ~ .;,& 
aearCond.COOet 
YalicUty Oodll1 

550 e Speed, 3 

2:S3. 00 CATCHIHOU"' 

• • 

506,00 

SP&CIKS CATCH/HOUR ... TOr. c SAMP,HO, 
..... aht nuabtl'ra 

Dent•• •~rophthal•u• uo.oo 1550 :2$.69 24 
tricla lyra 80.00 710 15.81 
Pterothriaar.~• ~1loc1 80.00 720 U.8t 
SOor.,aana nor•an1 60.00 570 u .•• 
z.no,.1a ooncntrar 38.00 70 7.51 
traeburua capenaia 35.00 440 6.91 .. 
Z.Ue Caber 25.00 50 .... 
Lepido~ caudatua u.oo •• I.U 22 
hpla orbtcnvana 9.00 80 1, 71 
Pecuaa laacaria 9.00 70 1.78 
Dent•• ancolenata 7.00 10 1.38 
"-rlucoiua CAP8ft81a 5.00 10 0,91 
Chalidontohthya capenaia 4.00 20 0.79 
iSqualu• ... alop., 4.00 10 0,79 
Uabrlna canar1enata 3.00 10 0.59 
Arnocloaays capen.ia 2.00 so 0.40 
Pythonichthya atcrophthal•u• o.oo 10 

Tot.al -roi:oo 100.00 
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PROJECT STATION 203 
 

 

DATI~25/ 4/89 GEAR TYPE• 8T Notl POSITIOH~Lat S 1705 
atart atop durat.S.on Lone I U3l 

TlHE o13•35J00 13•45,00 10 Cain) Purpoae coG•• 3 
LOO •68~3.80 6843.90 0.10 Area cod• 2 
rDEPTH 1 100 U)O Oeai'Cond • code 1 5 
SDIPTH1 100 100 VaUdiC)' ood•l 1 

rovtna d1~• to• Wire ouc, 400 • Speed• 3 kn•1o 

sorc.ed • 51 Kc 127.50 CATCH/HOUR 1 765, 00 

SPICIES CATCH/HOUR • or TOT. c SAI'IP.NO, 
walcht nuat-ra 

Dentax aacroPhthalaua 450,00 4500 58.82 •• Ptarothria•~• bal10Q1 67.50 552 1,82 
Tri&la l)'ra 37,$0 300 4.90 
OCtopua v"'laarla 22.50 12 2.94 
Parulibatrachua elalnen•i• u.so 72 2,94 
Squalua aecaloP8 22.50 72 2.'i~ 
Chelidonichthya capenaia 22.$0 60 2.94 
Zeua latter :u .oo 102 2,75 
SpondylJoaoaa cantharua 10,50 •• 2.55 
Pe~cuaa laacar1a 19.50 402 2.,$5 
sepia orbilnYana 18.00 150 2,35 
Serranu• cabrtlla 10,$0 72 1.37 
Oaleichthya fel1ceP8 7.50 12 o.u 
Herlucclua polll 7.50 .,. 0.98 
Uabr1n. canarlcnala 7.50 .. 0.98 
COSIIOAI ~.so 1362 0.59 
Traehurua capenala 3.00 30 0.39 
Brotul.a barb.ata 1.50 12 0.20 
Hlcroohiru• bo.canion 0.00 72 
PYt.hon1cAt.hv• aicroph~halaua 0.00 30 

Tocal ~iS:OO ~i:"ii 



 42

 
PROJECT STATION 204 
 

 
 
PROJECT STATION 205 
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PROJECT STATION 206 
 

 

DATI;2S/ 4/89 OIAa TYPI1 8T H011 POSITIQN,Lat S 1707 
atart atop dura~ion Lona 1 ''as 

TIHI r18J00r00 18r30rOO 30 Ca1nJ Pur~ 00de1 3 
1.00 16871.90 687l,SO 1.60 Area ooct. 1 2 
FDIPI'H: 139 134 OearConcl.code1 • 
BDIPTH: 139 134 YaUd1t,- code1 

Towlnc dlr• 3$0• Wire out: 600 • s~, 3 kn•to 

SOrtH• 62 Ka 431.20 CA TCHIHOU. 1 

SPICJII.S 

P~aro~hr1aaua bollocl 
cent•• aacroPhthalaua 
scor,.ena norun1 
AtractoaGlon aequSden. 
Trlcla lYra 
Pe&uaa Laacar1a 
sepia orbl&nyana 
RaJa atraletua 
Zaua hber 
Herlucclua: poll1 
L4P1dopua cauoatua 
Lollco vulcarla 
lterl~o~cclua copena1a 
OPKIDIIOAI 
Todoro~t• ablanae 
ZenOP81• conchltar 
Lophlodee lt•api 
Arnocloaaua tapertalla 

Total 

CATCU/'UOUR 
.... .nt nuabera 

%56.20 2176 
168.00 .... 
1£0.00 1140 
126,00 •• SO.IoO 812 
28.00 , .. 
3:1.00 210 
14.00 •• llo.OO 28 
12.60 •• 8,1oC 42 
7.00 28 
5.60 .. 
'· 20 140 
2.80 •• :1.80 se 
1.40 .. 
o.oo u 

--ei2.40 

• or TOT. c 

29.71 
19.40 
16.23 
16,61 
5.84 
3.25 
2.44 
1 'o:z 
1.62 
l,lo6 
0.97 
0.81 
0.65 
0.49 
0.32 
0,32 
0.16 

--ii:'ii 

862.40 

SNIP, 140. 

30 
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PROJECT STATION 207 
 

 
 
PROJECT STATION 208 
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PROJECT STATION 209 
 

 
 
PROJECT STATION 210 
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PROJECT STATION 211 
 

 
 
PROJECT STATION 212 
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PROJECT STATION 213 
 

 
 
PROJECT STATION 214 
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PROJECT STATION 215 
 

 
 
PROJECT STATION 216 
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PROJECT STATION 217 
 

 
 
PROJECT STATION 218 
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PROJECT STATION 219 
 

 
 
PROJECT STATION 220 
 

 
 
PROJECT STATION 221 
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PROJECT STATION 222 
 

 

0A'I"E':2S/ 4/69 GEAR TYPE: 81" No:l POSlTION:Lat S U23 
start stop duration Lone ~ 1216 

TIME :21:38:00 22:08:00 30 (Jiln) Purpose code: 3 
LOC :7393.40 7400.00 1.60 Area code 2 
FDEPTH: 99 104 Gaarcond.code: 
BDiPTH: 99 104 Validity code: 

!owinc dir: 200• Wire out: 400 a Spe&O: 3 kn•lo 

Sorted: ./.o4 Ktt Total catch: 182.70 CATCH/HOUR: 365.40 

SP~CIES CATCH/HOUR I OF TOT. C SAnP.NO. 

Paaellus bellottil 
Chelldonichthys cabonenais 
Hoplunnis punctata 
Atractosc1on aequldena 
Dentex aacrophthal•ua 
Zeus faber 
Oentex aacrophthal•u• 
Squatlna oculo11ta 
Synacrops aierolepia 
U~brin<ll can.J~rlensls 

Drotuloll barbata 
Boops boops 
Citharus llnguatula 
Oentex ancolena1a 
SpondYlio&olla cantharua 
Chelidoniehthys eapenala 
Splcara alta 
Perulibatracnua roaalanoli 
Sepia bertheloti 
Tro11churus trecae 
GOBIIOAE 
Arnoclossus capensis 
Arno&loaaus laperlalla 
Callapa pelll 
Parapenaeua lonclroatrla 
M'I'CTOPH!OAE 

Total 

WeiCht OUIIbeJ"S 
66.00 730 
40.00 280 
34.00 2184 
30.00 10 
27.00 ,., 
25.00 JO 
25.00 3850 
2.0.00 10 
18.00 2S20 
15.00 " 13.00 22 
10.00 ;so 
9.00 140 
8.00 " 5.40 6 
4.00 20 
4.00 • 3.00 lO 
.3.00 30 
3.00 140 
1.00 720 
1. 00 120 
1.00 110 
0.00 lO 
0.00 lO 
Cl. 00 lO 

-~---~--365.40 

1.8.06 
l0.9S 

9 . .30 
a. 21 
7.39 
6.84 
6.84 
5.47 
4.93 
4.11 
.3.56 
Z.74 
2.46 
2.19 
1.48 
l. 09 
1.09 
0.82 
0.82 
0.82 
0.27 
0.27 
0.27 

S2 

53 
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PROJECT STATION 223 
 

 
 
PROJECT STATION 224 
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PROJECT STATION 225 
 

 
 
PROJECT STATION 226 
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PROJECT STATION 227 
 

 
 
PROJECT STATION 228 
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PROJECT STATION 229 
 

 
 
PROJECT STATION 230 
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ANNEX III. INSTRUMENTS AND FISHING GEAR USED 
 
Acoustic instruments 
 
Two SIMRAD scientific echo sounders, EK 400/38 kHz and EK 400/120 kHz were used during the survey for 
estimation of fish density. The EK 400/38 was coupled to a digital integrator QD as well as to an analog 
integrator QM. The details of the instrument settings used are as follows: 
 
 EK 400/38 EK 400/120 
Range 0-100 m or 0-250 m 0-100 m 
Transmitter High (5000 W Nom) High (1250 W Nom) 
Bandwith 3.3 kHz 3.3 kHz 
Pulselength 1.0 ms 1.0 ms 
TVG 20 log R 20 log R 
Attenuator 20 dB 0 
Rec. gain 8 or 9 5 
Transducer split beam (ES) Ceramic 10 cm 
 
QD settings: Threshold 10 to 24 mv. Gain: -35.7 dB 
 
QM settings: Gain 20 dB x 10. Threshold 7 
 
A calibration experiment using standard copper spheres performened in Baia dos Tigres 26/4/89 gave the 
following results: 30x30 transducer, SL+VR: 141.46 dB, instr. constants 1 ms: 1.18, 0.5 ms: 2.30. ES 
transducer: SL+VR: 135.47 dB, instr. constant: 3.69. The result of the calibration showed that the 30x30 
transducer was in-stable and hence the split beam transducer was used for integration. 
 
Hydrography 
 
Temperature, salinity and oxygen were sampled at standard depths with Nansen bottles. Oxygen was 
measured with the Winkler method and salinity determined with an inductive salinometer. Surface 
temperature was recorded at 4 m depth with a thermograph. 
 
Fishing gear 
 
Bottom trawl: High opening shrimp and fish trawl with net headline 31m (floatline), footrope 47m, gear with 
12 cm diameter roller disks, 40 m sweeps, estimated headline hight 6 m and distance between wings during 
towing 18-20 m. 
 
Pelagic trawl: Type "Harstadtrawl", width about 30 m, vertical opening 10-15m. 
 
Cod ends of trawls with fine meshed inner lining. 
 
Figures giving details of the trawls are attached. 
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PART 2 - BENGUELA to LUANDA and LUANDA to CABINDA, 30 
April-29 May 1989 

 

1. Introduction 
 
For reference to previous surveys, objectives of the 1989 surveys and participation see part 1 of Preliminary 
Report Cruise No II, 1989. 
 
Participation 
 
The scientific staff from CIP, Luanda was: 
 

from 30 April to 15 May: 
 

Francisca Alberta Delgado, Lutuba N'silulu, Geraldina De Assuncao, Monica Do Ceu Ramos Da Cruz, 
and Abilio Jornal. 

 
From 18 May to 28 May: 
 

Antonio Buco, Pedro Afonso Kingombo, Pedro Panzo, Florentina Pina, David Quissungo. 
 
The scientific staff from IMR was: 
 

Johannes Hamre (unto 15 May), Olle Hagstrøm (from 22 May), Terje Haugland, Kjell Strømsnes, Atle 
Totland and Helge Ullebust. 

 
From Fao: 
 

Wolfgang Schneider. 
 
Narrative 
 
Work was started off Benguela on 30 April. Sampling of pelagic fish with midwater trawl were made during 
nighttime, wheras attempts were made to cover important aggregations of small pelagic fish acoustically both 
by day and by night. The prepositioned bottom trawl hauls on the shelf were all made during daylight hours 
and distributed at intervals over the total accessible depth range. Most of the hauls in the deeper range of 
the slope were only made during nighthours. South of Luanda two hydrographic profiles were worked, one 
off Lobito and another off Ponta Das Palmeirinhas. North of Luanda three profiles were carried out at Ponta 
da Moita Seca, at the northern boundery of Congo River Trench and at Cabinda. Three days stop was made 
in Luanda for change of Angolan scientists, and one day for change of cruiseleader. The survey ended on 28 
May at Cabinda where Angolan scientist diembarked. The vessel steamed 7100 nm, and 187 trawlstations 
were worked. 
 
Figure 1 and 2 show the course track with fishing stations and the hydrographic profiles. 
 

2. Hydrography 
 
Benguela - Pta Palmeirinhas 
 
Figure 3 shows the distribution of surface temperature observed with the thermograph at 4 m of depth and 
the distribution of temperature, salinity and oxygen in the profiles. The surface temperature distribution is 
characterized by an increase oceanwards, from about 25°C close to the shore increasing to 28°C off the 
shelf. In the two sections worked in the region there is a strong thermocline well demonstrated at 25-50 m 
depth followed by a gradual decrease of temperature towards deeper layers. A characteristic of the sections 
is the low salinity content of the surface waters, advected from the Congo river runoff by the southward 
flowing Angola current. The oxygen content over the shelf is relatively high, presenting values which are not 
likely to limit the distribution of fish on the shelf. 
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Pta. Palmeirinhas - Cabinda 
 
Figure 4 shows the distribution of surface temperature observed with the thermograph at 4 m depth and the 
distribution of temperature, salinity and oxygen in the profiles. The surface temperature at the Pta da Moita 
Seca are about the same from the coast on to the slope area. The temperature decrease gradually with 
increasing depth and a thermocline is not developed. A strong halocline is developed at 10 m and the salinity 
is increasing offshore. The lower salinity close to the coast could indicate influence of the Congo River. The 
temperature profile at Cabinda is similar to the previously mentioned profile and a themocline is not 
developed. The influence of the River Congo is demonstrated in the low salinity water at surface over the 
hole section and a strong halocline is shown at about 10 m. In the horizontal temperature chart a core of 
water with 25°C is observed all along the coast and the temperature increase to 27°C off the shelf. 
 
The hydrografic profiles and current observation during trawling and steaming indicate that the dominating 
direction of the water movements are north to west. The southward flowing Angola current is not detected in 
the surveyed area. 
 
The oxygen content over the shelf is relatively high and the values are not likely to limit the distribution of 
fish. 
 
 

3. Fish distribution and abundance from the acoustic system 
 
The units of acoustic reflection is 0.1 x m2/nm2 reflecting surface. An arbitrary scale has been used to 
illustrate different levels of concentration. The integrator values were allocated to the following groups on the 
basis of trawl sampling and characteristic behaviour: 
 

Pelagic fish type 1, Clupeids and anchovies; 
Pelagic fish type 2, Carangids, scombrids, barracudas etc.; 
Demersal fish in mid water. 

 
Distribution Benguela to Luanda 
 
Figure 5 shows the distribution of the two categories of pelagic fish as observed with the acoustic 
integrations system. Very little demersal fish is found in mid water in this region. The pelagic type 1 species, 
mainly sardinellas with small amounts of anchovies and ilisha were found in rather limited areas and with low 
density on the inner shelf. In the pelagic trawl catches worked at nighttime the sardinellas were often mixed 
with barracudas and hairtails. The pelagic 1 type schools were however identified through school 
characteristics recorded on the echointegrator. Both the round- and flat sardinella were of mixed sizes, see 
ANNEX I. In most of the previous surveys a schooling area of pelagic fish has been found off Pta. das 
Palmeirinhas which has consisted of both sardinellas and horse mackerels. No such aggregation of pelagic 
fish were recorded during this cruice. A fleet of large purse seiners was operating in the area. 
 
The pelagic 2 types of fish were found to be distributed over wider parts of the shelf but also with low 
densities except for a small location south of Pta. do Morro. On the inner shelf the pelagic 2 types consisted 
of various carangids, lookdowns Selene dorsalis, bumpers Chloroscombrus chrysurus and a small amount of 
false scad Decapterus rhoncus in addition to barracudas and hairtails. Offshore the by far most common 
form was the Cunene horse mackerel Trachurus trecae. The horse mackerel was mostly of small size, with 
mode at 13 cm of length. 
 
Fish Distribution Luanda to Cabinda 
 
The distribution of the two categories of pelagic species detected by the acoustic system is given in Figure 6. 
In previous surveys the Pelagic 1 group have been very poorly represented in the area north of Luanda and 
when present mainly represented by Ilisha. The observation of sardinella have been very scare and only in 
small patches mainly in the area of Luanda and Punta Palmeirinhas. The pelagic registration have been 
dominated by Pelagic 2 species as bumpers and lockdown (Chloroscomberus chrysurus, Selene dorsalis) in 
shallow waters and mainly Cunene horse mackrel (Trachurus trecae) in mid-shelf. The demersal species 
normally contributes very little to the acoustic registrations in this area. 
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The distribution of pelagic 2 species in this survey shows large similarities with previous findings and the 
species composition is the same with bumpers and lookdown in shallow waters and Cunene horse mackerel 
extensively distributed in mid-shelf from Luanda to the boarder of Congo. The mean length of the horse 
mackerel is about 15 cm or the same as obtained in previous survey. See APPENDIX I on pooled length 
frequency distributions. The contribution of demersal species are very limited and when present as scattered 
concentrations of bigeye grunt (Brachydeuterus auritus). 
 
In contrast to survey I sardinella occured in two areas: from Luanda to Ambrizete and Pta. da Moita Seca to 
the boarder of Congo. In the sourthern area the sardinella were distributed mostly near to the coast where as 
in the northern area the distribution extended over the shelf to about 120 m depth. At Cabinda sardinella 
shoals were observed at surface in very shallow waters less than 20 m. This shallow waters have not been 
adequately surveyed due to navigational reasons. In the area off Luanda round sardinella (Sardinella aurita) 
was most common where as in the northern area madeiran sardinella (Sardinella maderensis) dominated. 
The sardinella found in both areas were mature fish. Mean length of round and madeiran sardinella were 24 
cm and 26 cm respectively. 
 
Estimates of biomass 
 
An estimate of the total biomass of the pelagic type 1 fish based on the acoustic integration technique is by 
regions: 
 
 Benguela - Pta. Palmeirinhas Pta. Palmeirinhas-Cabinda 
Total pelagic 1 39 000 131 000 
 
The corresponding estimates from previous surveys are: 
 
First half 1985 200 000 205 000 
First half 1986 135 000 120 000 
February 1989 170 000 55 000 
 
The biomass estimates of the pelagic 2 group are by regions: 
 
 Benguela - Pta. 

Palmeirinhas 
Pta. Palmeirinhas-Cabinda 

Total pelagic 2 43 000 202 000 
Februar 1989 100 000 80 000 
 
The mean of the estimates of biomass of pelagic 2 fish from the six surveys in 1985/86 was 140 000 tonnes 
for the Benguela-Luanda region and 65 000 tonnes for Luanda-Cabinda. 
 
The present acoustic estimates indicate a significant decline in the pelagic fish stock abundance of the 
Benguela-Luanda region, compared to the pelagic fish recordings in 1985/86 and in the February cruise this 
year as well. The new estimate of the stock of sardinella north of Pta Palmeirinhas is well above the 
February estimate and the result indicate northward displacement of the stock. The total estimate of 
sardinella 170 000 tonnes is lower than the February estimate and significantly lower than the 1985/86 level. 
The result strongly indicate that the stock are heavely exploited and the fishing mortality could be well above 
a level that will secure sustainable catches. 
 
The estimate of pelagic 2 species north of Pta. Palmeirinhas are much higher than in February and at the 
same level as the 1985/86 estimates. The present estimate is, however, largely dependent of a small and 
very dense patch of false scad which gave 130 000 tonnes or about 75 % of the total estimate. 
 

4. Results of the fishing experiments, catch compositions and swept 
area biomass estimates 
 
The results of the fishing experiments are summarized in Table 1 to 4. One should note that most of the 
fishing forms part of a programme for "swept area" biomass estimation, and for this purpose the trawl 
stations are positioned in advance more or less randomly with the intention to estimate fish density in each 
depth strata and not to obtain high catch rates. The catch rates thus do not simulate those of a commercial 
fishery. 
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All catches were sampled for composition in weight and numbers by species and size sampling was made of 
important species, using total length. The complete records of fishing stations are shown in ANNEX II. 
 
The composition of the fish fauna on the shelf north of Benguela changes by depth and a partition in an inner 
shelf down to 70 m depth and an outer shelf 70-200 m has been used as basis for the analyses. The 
chatches in the slope from 200 m downward are characterized by the occurance of the deepwater shrimps 
and have been grouped separately. 
 
Benguela-Palmeirinhas 
 
Table 1 shows the catch rates of successful bottom hauls standardized to kg/hour for the main groups of 
resources on the two parts of the shelf. Both for the inner- and the outer shelf the highest catch rates were 
obtained for the demersal species. Sharks and shrimps are scarce. The squids are most abundant on the 
outer shelf, where the common cuttlefish Sepia officinalis is dominating by some 50 % of the squid chatches. 
The flying squid Todarodes sagitttus is contributing by some 25 %. 
 
Table 2 shows the catch rates of the pelagic species by families from the two parts of the shelf. The Table 
include both pelagic and botten hauls. These data are not very meaningful as indices of abundance of these 
types of fish, but they give an indication of the availability of the various forms. Clupeids were caught in small 
amount by pelagic trawl on the inner shelf, and 70 % where Sardinella maderensis. The carangids dominate 
the catches on the whole shelfs, the catches from the inner shelf consisted of some 15 % lookdown, Selene 
dorsalis, 15 % bumper Chloroscrombrus chrysurus, and the remainder was mainly Cunene horse mackerel. 
Nearly 100 % of the carangid catches from the outer shelf was Cunene horse mackerel dominated by small 
sized fish. The hairtails are abundant at some stations (231,237,275, 321) where as scombrides are scare. 
Most of the barracudas were caught on the inner shelf and consisted of the guachanche species Sphyraena 
guachancho, and some S. spyraena. 
 
Table 3 shows the catch rates of demersal fish in 63 successful bottom hauls by families and zones. The 
grunts dominate the catches on the whole shelf and consisted mainly of the bigeye grunt Brachydeuterus 
auritus. Among the seabreams the red pandora Pagellus bellottii was most abundant and contributed with 60 
%, the Angola dentex Dentex angolensis with 20 % of the sparids. The pooled size compositions of the 
species are shown in ANNEX I. 
 
Table 1. Benguela to Pta. das Palmeirinhas. Catch rates by main groups in bottom trawl hauls, standartized 
to kg/hour. 
 
INNER SHELF 
 
ST. NO. DEP. Pelagic Demersal Sharks Cephalopod Shrimp Other 

232 38 223.40  3.00 
235 40 315.00 1456.00  109.40 
239 25 90.72 1197.00 2.52 206.32 
244 28 87.60 235.20 3.60  34.80 
245 60 70.00 2620.00 2.50 5.00 95.00 
250 66  72.00 66.00  81.00 
252 25 99.20 73.60 3.20 3.20 50.40 
253 60 1641.60 664.60 48.00  163.20 
263 62 225.00 309.00 9.00  235.50 
264 26 154.80 114.00  91.20 
265 33 2.16 62.40 13.20  25.20 
269 22 131.20 429.60 2.00 4.80 1.20 63.80 
270 38 7.89 122.22 0.32  19.74 
272 50 1.50 20.00 6.00  36.80 
273 24 9.80 8.20 6.00  11.00 
275 49 342.10 1387.06 12.44  55.98 
281 37 91.80 414.00 3.60  63.00 
284 30 55.60 130.40 6.40 8.00  34.40 
288 69 1.40 76.00 17.60  28.60 
289 27 27.50 7.20 11.00 3.20  4.40 
290 23 1.10 2.40 2.00 8.00  4.40 
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291 60 9.00 51.60 8.10  20.26 
298 50 10.40 0.20 0.30  97.60 
299 22 3.60 2.40 7.20  10.60 
300 18 0.20 20.40 2.40  36.60 
301 66 2113.62 13885.80   
305 32 6.40 20.80 3.40  33.00 
306 24 91.80 11.20  17.80 
311 65 24.20 29.80 9.00  12.80 
312 31 6.60 125.00  5.00 
315 43  2.60 2.20  3.20 
318 28 46.80 2.20  21.20 
319 39 14.80 78.00 12.00  31.20 

MEAN  178.99 716.09 0.65 7.88 0.36 51.71 
 
OUTER SHELF 
 
ST. NO. DEP. Pelagic Demersal Sharks Cephalopod Shrimps Other 

231 86 2063.27 1296.17  291.08 
233 100  262.56 18.00  61.60 
234 91 0.50 180.50 15.00  51.50 
236 93  467.10 5.40  22.50 
240 85 9.60 152.80 18.40  39.20 
241 98  105.20 24.80  15.70 
242 102 0.26 213.88 23.08  35.76 
243 72 9.66 92.46 46.80  49.20 
248 189  631.20 46.70 46.70  171.20 
249 98 739.00 264.40 64.70  131.00 
254 97 2.70 189.80 18.90  27.90 
262 105 7.20 296.40 12.00  73.20 
271 87 354.00 187.00 4.00  56.00 
274 111 299.00 1090.20 23.00  167.90 
276 197 20.00 47.50 25.50 6.00  26.00 
279 110 150.40 265.80 14.40  41.00 
280 78 241.92 3661.02 16.12  80.62 
282 73 255.20 1038.40  114.40 
283 96 627.90 150.60 18.20  85.80 
287 122 1018.78 2185.24 96.50  134.94 
292 96 53.90 88.00 15.40  50.60 
293 151 4.88 749.82 2.88 40.36  106.38 
296 199 1.71 822.00 8.57 2.57  48.87 
297 90 12.80 216.00 3.80  9.00 
304 80 96.00 60.00 4.00  10.00 
307 78 11.44 1080.46  7.62 
310 102 765.00 685.00 10.00  32.50 
313 79 109.80 444.60 7.20  3.60 
314 95 76.80 329.60 4.80  124.00 
316 72 146.00 81.00  6.50 
317 96 372.80 46.40 9.60  8.00 

MEAN  240.34 560.68 3.50 17.57  67.21 
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Table 2. Benguela to Pta. das Palmeirinhas. Catch rates of main pelagic families in bottom trawl hauls, 
standardized to kg/hour. 
 
INNER SHELF 
 
ST. NO. DEP. Clupeids carangids Hairtails Barracudas Scombrids Other 

232 38 2.40 100.00 116.00 5.00 3.00 
235 40  238.00 77.00  1565.40 
237 10 52.50 16.50 645.00 51.00  55.50 
238 10 40.05 82.80 85.50 36.90  22.05 
239 25  63.00 25.20  1408.36 
244 28 1.20 8.40 15.60 12.00  324.00 
245 60  45.00 25.00  2722.50 
250 66   219.00 
251 24  12.92  149.53 
252 25  3.20  226.40 
253 60  1632.00 9.60  875.80 
263 62  225.00  553.50 
264 26 7.20 94.80 1.20 48.00  208.80 
265 33 0.24 0.72 1.20  100.80 
266 15 15.60 50.40 2.00 10.40  67.40 
267  14.80 12.40 6.40  28.40 
268 23 24.00 627.60 12.00  36.00 
269 22 14.20 36.00 26.40 51.60 3.00 501.40 
270 38  3.47 4.42 142.28 
272 50  1.50  62.80 
273 24  6.80 3.00 25.20 
275 49  37.32 304.78  1455.48 
281 37 10.80 27.00 36.00 18.00  480.60 
284 30 3.60 20.00 4.00 28.00  179.20 
288 69 0.20 1.20  122.20 
289 27  21.50 4.00 2.00 25.80 
290 23  1.10  16.80 
291 60  0.90 3.30 1.50 3.30 79.96 
298 50  10.40  98.10 
299 22  2.40 1.20  20.20 
300 18  0.20  59.40 
301 66 26.74 2086.88  13885.8

0 
305 32  1.00 4.00 1.40 57.20 
306 24  72.00 10.20 9.60  29.00 
308 7 88.60 14.80 4.80  13.20 
311 65  4.60 10.00 2.60 7.00 51.60 
312 31  0.60 4.00 2.00  130.00 
315 43   8.00 
318 28  6.80 40.00  23.40 
319 39  6.00 0.80 8.00  121.20 
320 15 13.20 14.80 4.40 31.60  52.40 
321 10  360.00   

MEAN  7.51 132.46 39.70 12. 14 0.69 623.99 
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OUTER SHELF 
 
ST. NO. DEP. Clupeids carangids Hairtails Barracudas Scombrids Other 

231 86  1588.36 474.91  1587.25 
233 100   342.16 
234 91  0.50  247.00 
236 93   495.00 
240 85  9.60  210.40 
241 98   145.70 
242 102  0.26  272.72 
243 72  0.06 3.60 6.00  188.46 
248 189   895.80 
249 98  739.00  460.10 
254 97  2.70  236.60 
262 105  2.40 1.20 3.60 381.60 
271 87  340.00 8.00 6.00 247.00 
274 111  299.00  1281.10 
276 197  20.00  105.00 
279 110  150.40  321.20 
280 78  241.92  3757.76 
282 73  162.80 92.40  1152.80 
283 96 1.30 624.00 2.60  254.60 
287 122  1018.78  2416.68 
292 96 1.10 52.80  154.00 
293 151  2.88 2.00 899.44 
296 199  1.71  882.01 
297 90  9.80 3.00  228.80 
302 96  86.40  55.20 
304 80  94.00 2.00 74.00 
307 78  11.44  1088.08 
310 102  750.00 15.00  727.50 
313 79  55.80 28.80 25.20  455.40 
314 95  60.80 16.00  458.40 
316 72  140.00 4.00 2.00  87.50 
317 96  368.00 4.80 64.00 

MEAN  0.08 212.78 20.51 1.59 0.58 630.41 
 
Table 3. Benguela to Pta. das Palmeirinhas. Catch rates of main demersal families in bottom trawl hauls, 
standardized to kg/hour. 
 
INNER SHELF 
 
ST. NO. DEP. Seabreams Grunts Croakers Groupers Hake Other 

232 38   226.40 
235 40 84.00 1274.00 63.00 35.00  424.40 
239 25 113.40 1076.04 7.56  299.56 
244 28  222.00 13.20  126.00 
245 60 85.00 2520.00 15.00  172.50 
250 66 52.80 0.60  165.60 
252 25 1.60 72.00  156.00 
253 60 134.40 480.00 2.20  1900.80 
263 62 39.00 255.00 1.50  483.00 
264 26  91.20 22.80  246.00 
265 33 36.24 2.40 2.16  62.16 
269 22 1.00 370.60 58.00  203.00 
270 38 62.85 44.53  42.79 
272 50 0.40 9.00  54.90 
273 24  6.00  29.00 
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275 49 24.88 1244.00 118.18  410.52 
281 37  324.00 90.00  158.40 
284 30 5.60 120.00 4.80  104.40 
288 69 66.00 0.80  56.80 
290 23 0.20 2.20  15.50 
291 60 11.10 19.50 1.20  57.16 
298 50 0.20  108.30 
299 22 1.60 0.80  21.40 
300 18 8.40 12.00  39.20 
301 66 882.88 12842.40 160.52  2113.62 
305 32 20.80  42.80 
306 24 10.00 1.20  109.60 
311 65 28.60 1.20  46.00 
312 31 105.00 20.00  11.60 
315 43 2.20  5.80 
318 28 0.80 1.40  68.00 
319 39 26.00 51.20  58.80 

MEAN  56.40 656.29 17.13 3.42  250.63 
 
OUTER SHELF 
 
ST. NO. DEP. Seabreams Grunts Croakers Groupers Hake Other 

231 86 289.63 272.73 655.45 8.73  2423.98 
233 100 174.00 3.00  165.16 
234 91 55.50  192.00 
236 93 259.20 180.00  55.80 
240 85 96.80  123.20 
241 98 85.60 0.20  59.90 
242 102 174.28  98.70 
243 72 36.06  162.06 
248 189 248.22 93.42 554.16 
249 98 156.00 1.80 1041.30 
254 97 117.00 2.70  119.60 
262 105 30.00 3.60 355.20 
271 87 14.00 160.00  427.00 
274 111 59.80 9.20  1511.10 
276 197  26.00 99.00 
279 110 221.80 19.20 12.00  218.60 
280 78 88.68 3548.16 24.18  338.66 
282 73 96.80 880.00 35.20  396.00 
283 96 62.40 13.00 44.00  763.10 
287 122 19.00  3416.46 
292 96 30.80  177.10 
293 151 14.42  889.90 
296 199 18.85 651.43 42.86 170.58 
297 90 95.00 8.00 107,00 3.80  27.80 
304 80 58.00  110.00 
307 78 1072.84 7.62 2.00  19.06 
310 102 20.00 650.00  822.50 
313 79 36.00 360.00 46.80  122.40 
314 95  320.00  215.20 
316 72 81.00  152.50 
317 96 41.60  395.20 

MEAN  121.07 201.55 35.31 22.00 5.41 503.97 
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SLOPE 200-600 M 
 
ST. NO. DEP. Hake Seabreams Shrimps Sharks Cephalopod Other 

246 296 13.80 6.90 29.90 6.90 595.70 
247 299 16.10 2.30 2.30  570.40 
255 200 68.00 56.00 2.40 8.00 82.40 
256 301  6.00 1.60 105.20 
257 351 404.30 109.60 11.50  274.00 
258 447 384.00 230.40 9.60  45.60 
259 351 100.00 119.90 11.40 8.50 559.60 
260 300 16.60 20.80 12.50 1249.50 
261 200 96.00 7.20 19.20 38.64 556.00 
277 396 54.60 159.60 9.60  69.60 
278 304 14.54 14.54 18.18 10.90 341.76 
285 302 14.80 38.30  995.30 
286 448 4.00 23.20 1.00 1.60 16.80 
294 451 545.30 17.39 1.55  45.14 
295 500 42.00 21.60 1.80  80.40 
303 542 18.00 8.40 0.80 1.20 63.60 

MEAN  112.00 1.36 53.61 5.12 5.62 353.19 
 
Croakers and groupers made more occasional contributions to the catches. The Canary drum Umbrina 
canariensis was mainly caught on the outer shelf and contributed with 50 % of the croakers. Some small 
catches of groupers were obtained both on the inner-and the outer shelf consisting most frequently of the 
white grouper Epinephelus aeneus, whereas the large catch of this group taken at station number 296 was 
the dungat grouper Epinephelus goreensis. 
 
Table 3 shows the chatch rates of 16 bottom hauls in the slope. The hake Merluccius polli was caught in the 
slope with the highest catch rates below 350 m depth. Most of the haules were made by nighttime, but st. 
nos. 259 and 260 were worked in dayhours. The good catch of shrimps at st. no. 259 consisted mainly of 
spider shrimp Nematocarcinus africanus and narwal shrimp Parapandalus narval. The deepwater rose 
shrimp Parapenaeus longirostris was caught in small quanteties in the dayhours. Good catches of the rose 
shrimp were obtained at st. nos. 257, 258 and 277. The red shrimps of the Aristeidae family were caught at 
rates up to 38 kg/hour at 450 m depth. The pooled size composition of the samples is shown in ANNEX I. 
 
Table 4 shows the swept area estimates of mean densities by species and depth strata, based on 85 
successful random bottom trawl hauls made. The bigeye grunts dominates both the 0-50 and 50-100 m 
bottom depth zone followed by the red pandora Pagellus bellotti and Dentex angolensis in the 50-100 m 
zone. The deeper waters (100-200 m) are dominated by the splitfin thinlip Synagrops microlepis. The 
catchability coefficient applied in the estimation is 1.0. 
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Table 4. Benguela to Pta. das Palmeirinhas. Swept area estimates of demersal fish densities by species and 
depth ranges. 
 

 
 
Table 5 shows the estimated area of the shelf and the resulting biomasses for all demersal species and 
separately for the dominating species in each zone. 

SPECIES HAll£ CAICII D!SIRIBUTIOII·8Y KC/1/lt GROOPS I !ne!· He&n Mean densities by bottoa deptb strata t/M1 

IIQ 10-30 30-l~O !00-3CO 30~-lCOO llCCO dcr.ca ~eru. • lOo 10·1001 100·2001 20o-800 
t/na' 

8racllydeuterus auritus 12 ' 4 7 39 10.76 1.63 24.46 1.89 
Syn&~rops aicrolepis 6 ' s ' 24 2.54 0.02 13.71 3.41 
Pacellus ll<llottll 29 16 2 I 56 1.29 0.48 3.17 0.09 
ChloropbthaJ•us athnticus 10 ' 2 3 22 0.89 0.24 4.83 
llerluccius poll! 10 ' 4 3 21 0.81 0.91 3.84 
Dentex angoJensis 17 11 4 38 0.50 0.85 1.45 
Parapenaeus loneirostris 19 3 3 29 0.31 0.04 0.44 1.31 
Citharus lincu~tulo 31 7 46 0.30 0.04 0.72 0.24 
Epinephelus coreensis 2 4 0.26 1.84 
Uabrina canariensis 3 3 2 9 0.24 0.69 
Chelidonichthys g&bonensis 19 2 29 0.22 0.01 0. 54 0.17 
sepia officinalis hien\Wda 33 " 0.20 0.08 0.37 0.)4 
Chlorosooabrus chrysurus 5 ' I 12 0.20 0.61 
Salbtes capriscus 22 2 2 31 0.19 0.15 0.40 
Cbelidonichthys capensi!! 22 5 32 0.18 0.03 0.44 0.10 
Dentex ucropbtbaltus 11 2 16 0.18 0.34 0.35 0.03 
Pentheroscion 1bizi l 0.17 0.48 
Pterothrissus belloci 19 26 0.16 0.06 0.58 0.33 
Spbyraena guach3ncbo " 21 0.15 0.39 0.04 0.04 
Stroaato.us fiatola 6 11 0.14 0.21 0.22 
Polidasys jubelini 2 0.13 0.05 0.31 
Oaleoid,es decadactylus 6 12 0.13 0.38 
S.iurida brasiliensb 27 35 0.12 0.15 0.50 
Poaadasys incisus ' 1 7 0.12 0.33 o.v~ 
todarodes sacittatus 23 3 31 0.11 0.01 0.06 0.50 0.08 
Lae.oneu sp 6 5 I) o.u 0.64 
Kalacocephalus occidentalis 6 l 9 0.09 0.05 0.44 
Lazocepbalus laevicatus 22 l 21 0.08 0.16 0.06 0.04 
Dentex canarien!is 14 2 19 0.08 0.02 0.16 0.10 
Dentex barnardi 8 2 12 0.07 0.01 0.17 0.04 
Brotula barblta s 2 8 0.07 0.08 0.32 
Lepldlon sp. 2 0.07 0.37 
Zeu1 laber 23 27 0.06 0.01 0.13 0.05 
Spbyraena spbyraena s 7 0.06 0.17 0.01 
Pteroscion peli 5 a 0.06 0.18 
ArCYt'OSOOUS retiUS 0,06 0.18 
Sparus pacrus afrlcanus 6 0.05 0.01 0.06 0.11 
RaJa uiraletua 16 19 0.05 0.02 0.10 0.03 
Aristeus varidens 10 12 0.03 0.16 
Penaeus notialis 3 5 0.02 0.07 
Parapandalus narval 0.02 0.12 
lfeaatocarcinus africanus 0.02 0.12 
Plesiopenaeus edwardsianus 6 0.01 0.07 
Other fish l.lS 1.46 0. 78 1.27 1.34 

SUI all speetes 22.46 10.51 35.12 25.43 17.12 

SUI snapper. 0.01 0.02 
SUI Croupers 0.31 0.13 0.03 1.84 
SUI tlrwns 11.04 6.09 24.81 1.89 
Sui Croakers 0,68 0.46 1.47 
sua Seabrew 2.25 0.61 4.88 2.29 0.03 
sua Sharks O.Ol 0.02 O,Ol 0,16 
SUI Rays 0.13 0.21 0.10 0.10 0.03 sua Squids 0.37 0.14 0.54 0.89 0.10 sua 
SUI shriaps texcl. SHRAAOll 0.41 0.07 0.04 0.44 1.78 

li\ltber of stations tn.:-luded in analysis, total and by <lcptb strata BS 28 30 12 IS 
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Table 5. Benguela to Palmeirinhas. Biomass estimates of groups of demersal fish by depth strata. Tonnes. 
 

 Total 0-50 m 50-100 m 100-200 m 
Shelf area nm2 4 700 1 750 1 680 1 280 
Brachydeuterus auritus 53 000 10 000 41 000 2 000 
Synagrops microlepis 17 500   17 500 
Pagellus bellottii 6 300  1 400 1 900 
All demersal 126 000 19 000 7 000 38 000 
 
The total estimate of demersals amounted to 126 000 tonnes compared to 61000 tonnes obtained in the 
previous survey in February. In the surveys in 1985-86 the estimated demersal biomass varied between 50 
and 100 thousand tonnes with a mean value from six surveys of 70 thousand tonnes. 
 
In the 200-600 m bottom depth zone 15 successful hauls were made. Dominating species were splitfin thinlip 
Synagrops microlepis, greeneyes Chloropthalmus atlanticus and hake. The areal extension of this zone has 
been estimated to 1 300 nm2. The following biomass figures were obtained: 
 
Splitfin thinlip 4 400 

tonnes 
Greeneyes 6 300 

tonnes 
Hake 5 000 

tonnes 
 
These estimates are close to the corresponding estimates obtained in the previous survey. 
 
Palmeirinhas - Cabinda 
 
Table 6 shows the catch rates by main groups for the successful hauls in the region, and divided by inner 
shelf, outer shelf and the slope, as above. The mean catch rate in both inner and outer shelf of the pelagic 
species are reduced to about half of the values found south of Luanda. For demersal species the mean 
catch rates are reduced to one third. The catch rates of both pelagic and demersal species are however 
higher than those obtained in survey I. Sharks and shrimp are indicated to be more abundant on the inner 
shelf where as squid is more often caught on the outer shelf. The catch rates for all these groups are 
considerably lower than for the demersal and pelagic groups. 
 
The pelagic group broken down to families are given in Table 7 for the inner and outer shelf. On the outer 
shelf the main pelagic family is the horsemackerel, with a modal length of 15 cm. See ANNEX I on length 
frequency distributions. The catch rates of the clupeids on the outer shelf are neglible. It should however be 
kept in mind that the bottom trawl catches reflects accessibility of pelagic species rather than abundance. For 
the abundance of pelagic species see section on acoustic estimates. 
 
Table 6. Pta. das Palmeirinhas to Cabinda. Catch rates by main demersal families in bottom trawl hauls, 
standardized to kg/hour. 
 
INNER SHELF 
 
ST. NO. DEP. Pelagic Demersal Sharks Squids Shrimp Other 

323 60 211.14 594.58 7.20  97.92 
324 32 273.60 337.00 16.00 9.60 
325 30 60.00 149.60 5.80 12.00 
326 59 265.60 824.80  3.20 
331 27 166.80 111.60 2.00 2.40 16.60 16.80 
332 53 52.00 494.60  10.60 
335 65 264.00 1476.00   
336 23 32.00 66.40 2.60 47.80 
337 32 74.00 172.00 17.80 19.00 
340 57 60.00 139.20 2.40  8.40 
341 50 60.27 89.72  0.55 
344 23 35.70 247.20 3.00 23.60 
345 25 534.60 370.60  75.60 
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346 67 42.60 29.80 12.00 5.20  5.60 
349 55 17.60 197.60 2.00 13.20  6.80 
550 58 1.80 18.20 14.00  7.80 
357 66 257.04 1030.08 4.80  25.20 
358 24 259.20 230.40 48.00 9.00 43.20 
359 23 371.20 63.40 54.40  9.20 
360 65 105.30 367.20  10.80 
368 66 44.80 144.00 21.60 29.60 
374 41 87.60 171.60 6.00 21.20 
382 70 27.00 19.20 11.40  3.60 
383 35 17.20 15.60 2.20  5.80 
388 18 10.40 21.60 2.40  9.60 
389 26 6.20 71.20 16.00  19.00 
390 66 14.00 92.50 19.50  7.00 
393 82 36.40 168.40 0.20 1.40 
394 68 9.00 88.50  3.50 
403 63 10.40 91.20 0.40 4.80 
404 30 43.20 180.80 0.80 10.40 16.60 
409 54 1.80 40.60 9.80 1.00  4.80 
410 38 58.40 136.80 8.00 1.20 3.20 
411 31 16.00 206.80 35.20 53.10 
412 34 7.80 121.80 13.80 50.40 
413 13 45.00 179.00 6.00 10.00 
416 52 28.00 148.40 0.70 4.00 8.40 

MEAN  97.50 240.76 4.11 2.36 4.58 13.53 
 
OUTER SHELF 
 
ST. NO. DEP. Pelagic Demersal Sharks Squid Shrimp&Lob Other 

322 90 564.98 834.74   
327 102 429.00 134.20 4.40  6.60 
333 91 232.00 302.00  2.00 
334 92 162.40 32.90  14.70 
342 103 34.00 96.60 4.00 11.00  6.30 
343 94 389.20 28.00 15.40  7.00 
348 89 7.50 148.40 11.20  4.50 
351 91 25.80 55.68 15.00  89.40 
356 100 111.60 40.80 0.60  30.00 
361 99 594.00 59.40 4.40   
366 87 118.40 360.00 3.20  20.80 
367 90 63.00 206.50 8.00  6.00 
369 71 67.00 123.50 9.00 42.00 
373 200 10.40 47.20 0.80 14.40 155.20 
375 95 222.00 68.40 2:40 33.60 
381 95 10.50 119.50 4.50  3.50 
386 99 384.00 86.40 4.80  6.80 
387 73 6.60 125.20 2.40  13.40 
391 82 403.20 25.90 6.00  8.40 
395 100 2.40 40.00 0.80  2.50 
396 114 114.10 37.10 24.30 2.80  9.10 
399 91 57.00 79.60 0.90 17.40 
400 186 32.61 346.44 1.30  16.94 
401 119 1.00 136.00  13.50 
402 85 3.20 66.60 5.20  4.60 
407 112 131.20 284.80  27.20 
408 96 33.60 99.60 2.40 0.60 13.80 
415 128 75.00 62.70 2.40 0.90 8.10 

MEAN  153.06 144.58 1.01 3.81 1.01 20.12 
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Table 7. Pta. das Palmeirinhas to Cabinda. Catch rates by main pelagic families in bottom trawl hauls, 
standardized to kg/hour. 
 
INNER SHELF 
 
ST. NO. DEP. Clupeids Barracudas Carangids Hairtails Scombrids Other 

323 60  27.54 183.60 61.20 638.50
324 32 112.80 45.60 19.20 96.00  362.60
325 30 31.20 8.00 11.26 9.60  167.40
326 59  108.80 54.40 102.40  828.00
331 27 43.20 42.00 69.60 12.00  149.40
332 53  15.00 17.00 20.00  505.20
335 65  108.00 156.00  1476.00
336 23 24.40 4.80 2.80  116.80
337 32 36.00 10.00 8.00 20.00  208.80
340 57 1.20 24.00 34.80  150.00
341 50 0.27 40.91 16.36 2.73  90.27
344 23 17.70 1.80 1.20 15.00  273.80
345 25 86.40 414.00 16.20 18.00  446.20
346 67 1.00 5.00 35.20 1.40  52.60
349 55  16.00 1.60  219.60
350 58  0.60 1.20  40.00
357 66  32.64 118.32 106.08 4.80 1055.28
358 24 131.20 32.00 67.20 28.80  330.60
359 23 36.80 6.40 324.80 3.20 8.40 118.60
360 65 0.90 52.20 32.40 19.80  378.00
368 66 1.60 3.20 40.00  195.20
374 41 21.60 1.20 10.80 54.00  198.80
382 70  16.00 6.40 4.60  34.20
383 35  11.00 6.20  23.60
388 18  10.40 1.00 32.60
389 26  3.60 2.60 2.00 104.20
390 66  11.00 3.00  119.00
393 32 1.40 22.00 9.00 4.00 1.40 168.60
394 68  1.00 8.00  92.00
403 63  2.40 8.00  96.40
404 30 8.80 10.40 24.00  208.60
409 54  1.20 0.60  56.20
410 38 8.00 24.00 26.40  149.20
411 31 10.00 1.00 5.00  295.10
412 34 1.20 0.60 6.00  186.00
416 52 1.40 4.20 1.40 21.00  161.50

MEAN  16.03 29.54 30.95 22.45 2.19 270.25
 
OUTER SHELF 
 
ST. NO. DEP. Clupeids Barracudas Carangids Hairtails Scombrids Other 

322 90  35.62 122.16 407.20  834.74
327 102  418.00 11.00  145.20
333 91  232.00  304.00
334 92  154.00 8.40  47.60
342 103  34.00  117.90
343 94  389.20  50.40
348 89 1.50 6.00  164.10
351 91 3.00 22.80  160.08
356 100  96.00 15.60  71.40
361 99  550.00 44.00  63.80
366 87 4.80 16.00 83.20 14.40  384.00
367 90 1.00 60.00 2.00  220.50
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369 71 1.00 4.00 62.00  174.50
373 200  10.40  217.60
375 95  6.00 216.00  104.40
391 95  10.50  127.50
386 99  384.00 1.60 96.40
387 73  2.40 4.20 4.20 136.80
391 82 39.20 364.00  40.30
395 100  2.40  43.30
396 114  112.00 2.10  73.30
399 91  10.80 46.20  97.90
400 186  32.61  364.68
401 119  1.00 3.50 146.00
402 85  1.80 1.40  76.40
407 112  28.80 102.40  312.00
408 96  31.80 1.80  116.40
415 128  75.00  74.10

MEAN  1.30 1.93 111.74 37.59 0.33 170.19
 
The catch rates of the main demersal families are shown in Table 8. The dominating group is the grunts, 
mainly the bigeye grunt, Brachydeuterus auritus. The bigeye grunt was distributed in two main areas one 
from Luanda to Ambriz and a northern area from Pta. da Moita Seca to the boarder and was most common 
in the depth range 50-200 m. Seabreams and croakers hold about equal shares in the total catch of 
demersal fish. Among the seabreams Dentex species and red pandora (Pagellus bellottii) were most 
abundant. The commercially importent longneck croaker (Pseudotolithus typus) was most common among 
the coakers. The catch rates of southern pink shrimp (Penaeus notalis) did not exceed 25 kg/hour and the 
highest catch rates were obtained at about 35 m. The pink shrimp was also caugth at 200 and 400 m. 
 
On the outer shelf the seabreams and the grunts are the dominating groups followed by croakers. Different 
species of Dentex were most abundant among the seabreams. Only one catch of Benguela hake (Merluccius 
polli) was made at the outer shelf. 
 
A total of 22 hauls were made at the slope area. The benguela hake dominated the catches in this area. 
Good catches in the range of 100-400 kg/hour were made at depth of 400-500 m from Pta. das Palmeirinhas 
to about 7°30' S. Particularly good catch were obtained at st. nos. 354, 376 and 377. Further north the catch 
rate of hake decreased to 5-15 kg/hour. 
 
Table 8. Pta. das Palmeirinhas to Cabinda. Catch rates by main demersal families in bottom trawl hauls, 
standardized to kg/hour. 
 
INNER SHELF 
 
ST. NO. DEP. Seabreams Grunts Croakers Groupers Hake Other 

323 60 21.42 493.60 61.20  334.62 
324 32  212.20 110.80  313.20 
325 30  66.40 60.00  101.00 
326 59 9.60 736.00 47.20  300.80 
331 27  12.00 74.60  229.60 
332 53 67.20 102.40 43.80 9.40  334.40 
335 65 30.00 1440.00  270.00 
336 23  36.80 16.80  95.20 
337 32  72.00 70.00  140.80 
340 57 27.60 111.60  70.80 
341 50 0.82 81.81 6.00  61.91 
344 23  98.60 29.20 60.00  121.70 
345 25 27.00 145.30 26.40 22.00  759.60 
346 67 28.60 1.20  65.40 
349 55 161.60 36.00  39.60 
350 58 17.80 0.40  23.60 
357 66 101.52 890.16 23.28 2.16  300.00 
358 24  112.00 81.60  396.20 
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359 23  44.80 6.40  447.00 
360 65 153.00 172.80 7.20  150.30 
368 66 26.40 31.60 30.40  101.60 
374 41  57.60 104.40  124.40 
382 70 19.20  42.00 
383 35 3.80 2.60  34.40 
388 18 17.00 4.00  23.00 
389 26 67.60 1.60  43.20 
390 66 90.00 2.50  40.50 
393 32 4.40 1.00 134.00  67.00 
394 68 83.50 5.00  12.50 
403 63 28.40 60.00 2.80  15.60 
404 30  75.20 58.40  118.20 
409 54 18.40 2.20 20.00  17.40 
410 38 11.20 54.40 21.60  120.40 
411 31  113.00 44.00  154.10 
416 52  105.00 43.40  41.10 

MEAN  29.03 153.88 31.72 4.39  157.46 
 
OUTER SHELF 
 
ST. NO. DEP. Seabreams Grunts Croakers Groupers Hake Other 

322 90  788.94 45.80  564.98 
327 102 6.60 114.40  453.20 
333 91 26.00 270.00 2.00  238.00 
334 92 32.90  177.10 
342 103 76.00 0.40 20.00  55.50 
343 94 28.00  411.60 
348 89 124.40 24.00  23.20 
351 91 34.80 20.88  130.20 
356 100 28.20 5.40 7.20  142.20 
361 99 59.40  598.40 
366 87 321.60 17.60 20.80  142.40 
367 90 113.50 87.00 6.00  77.00 
369 71 6.00 70.00 32.00  133.50 
373 200  23.20 204.80 
375 95  58.80 2.40  265.20 
381 95 119.50  18.50 
396 99 75.20  406.80 
387 73 93.20 32.00  22.40 
391 82 16.10  427.40 
395 100 40.00  5.70 
396 114 35.00  152.40 
399 91 12.00 55.80 4.00  83.10 
400 186 24.26 7.83 14.35  350.85 
401 119 125.00 10.00  15.50 
402 85 66.60  13.00 
407 112 8.00 268.80  166.40 
408 96 14.40 11.40 63.60  60.60 
415 128 7.80 39.00  102.30 

MEAN  53.37 50.86 19.69 4.47 0.83 194.37 
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SLOPE 200-600 M 
 
ST. NO. DEP. Hake Seabreams Shrimps Sharks Cephalopod Other 

352 252 21.00 7.00 9.80  431.20 
353 349 162.00 118.80 45.90  479.25 
354 451 349.92 297.43  52.47 
355 550 60.00  62.00 
362 500 12.00 96.90 1.20  47.40 
363 401 126.00 252.00 0.90  43.20 
364 300 154.00 47.60 2.80  187.60 
365 201 33.00 3.00  121.80 
370 500 90.00 59.00 2.40  16.50 
371 401 192.00 78.60 20.40  43.80 
372 303 84.00 2.80 2.10  324.80 
376 203 276.00 41.40 6.90 476.10 
377 452 396.00 20.30 7.20  88.20 
378 350 208.00 19.20  216.80 
379 594 7.80 113.28 9.00 6.00 37.26 
380 205 1200.00 15.00 1461.50 
384 591 7.50 14.00 3.25 1.00 44.87 
385 225 30.00 8.00 13.00  220.00 
392 599 12.80 5.60 0.80  91.20 
397 212 28.86 23.08 1647.86 
406 371 120.00 19.30  287.25 
414 338 22.00 85.80  204.60 

MEAN  104.73 53.23 63.03 4.36 2.36 299.35 
 
Table 9 shows the swept area estimates of mean densities by species and depth strata, based on 85 
successful random bottom trawl hauls made. The bigeye grunts dominates both the 0-50 and 50-100 m 
bottom depth zone followed by Sphyraena guachancho in the shallow waters and by Dentex angolensis in 
the 50-100 m zone. The deeper waters are dominated by thinlip splitfin Synagrops microlepis, but also 
relatively high densities of hake, Dentex angolensis and Pteroscion peli and spider shrimp (Nematocarcinus 
africanus). The catch rates of striped red shrimp (Aristeus varidens) ranged from 2 to 18 kg/hour when 
present. 
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Table 9. Pta. das Palmeirinhas to Cabinda. Swept area estimates of demersal fish densities by species and 
depth ranges. 
 

 
 
The catchability coefficient applied in the estimation is 1.0. 
 
Table 10 shows the estimated area of the shelf and the resulting biomasses for all demersal species and 
separately for the dominating species in each zone. 
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Table 10. Palmeirinhas to Cabinda. Biomass estimates of groups of demersal fish by depth strata. Tonnes. 
 

 Total 0-50 m 50-100 m 100-200 m 
Shelf area nm2 6 400 2 500 2 100 1 800
Brachydeuterus auritus 11 700 2 900 200 600
Dentex angolensis 1 440 520 920
Pagellus bellottii 1 790 50 1 700 40
Pseudotolithus typus 1 800 1 670 130 90
Stomateus fiatola 800 440 440
All demersal 47 800 15 800 15 000 7 400
 
The total estimate is comparable to the estimate of 59 000 tonnes in February. 
 
In the 200-800 m bottom depth zone 22 successful hauls were carried out. Dominating species were thinlip 
splitfin (Synagrops), hake and greeneyes (Chloropthalmus). The areal extension of this zone has been 
estimated to 2 100 nm2, and the following biomass figures are indicated: 
 
Thinlip splitfin 5 700 tonnes 
Hake 4 500 tonnes 
Greeneyes 1 500 tonnes 
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Figure 1. Course tracks, fishing stations and hydrographical profiles, Benguela to Pta. das Parleirinhas. 
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Figure 2. Course tracks, fishing stations and hydrographical profiles, Pta. das Parleirinhas to Cabinda. 
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Figure 3. Temperature at sea surface and hydrographic profiles, Benguela to Pta. das Palmeirinhas. 
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PONTA DAS PALMEIRINHAS 9-10.5 1989 
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Figure 4. Temperature at sea surface and hydrographic profiles, Pta. das Palmeirinhas to Cabinda. 
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Figure 4. Temperature at sea surface and hydrographic profiles, Pta. das Palmeirinhas to Cabinda. 
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Figure 5. Distribution of pelagic fish type 1 and pelagic fish type 2, Benguela to Pta. das Palmeirinhas. 
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Figure 6. Distribution of pelagic fish type 1 and pelagic fish type 2, Pta. das Palmeirinhas to Cabinda. 
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ANNEX I. BENGUELA - CABINDA. LENGTH DISTRIBUTION OF MAIN 
SPECIES 
 
 
Sardinella aurita, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 19.50 cm N = 48 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 333 AND 362. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 
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Sardinella maderensis, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 17.31 cm N = 340 
NUMBER Of SUBSAMPLES: 5 
SAMPLES FOUND BETWEEN ST. NO. 334 AND 404. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Selene dorsalis, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 24.51 cm N = 51 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 327 AND 327. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 
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Engraulis encrasicolus, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 8.52 cm N = 160 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 340 AND 340. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Trachurus trecae, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 13.31 cm N = 2128 
NUMBER OF SUBSAMPLES: 22 
SAMPLES FOUND BETWEEN ST. NO. 334 AND 413. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 
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Chloroscombrus chrysurus, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 18.44 cm N = 405 
NUMBER OF SUBSAMPLES: 6 
SAMPLES FOUND BETWEEN ST. NO. 328 AND 402. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Dentex angolensis, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 23.21 cm N = 399 
NUMBER OF SUBSAMPLES: 11 
SAMPLES FOUND BETWEEN ST. NO. 329 AND 413. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 



 90

Dentex canariensis, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 14.79 cm N = 140 
NUMBER OF SUBSAMPLES: 3 
SAMPLES FOUND BETWEEN ST. NO. 361 AND 381. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Dentex barnardi, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 14.75 cm N = 44 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 346 AND 346. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AM 417. 
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Dentex macrophthalmus, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 12.79 cm N = 138 
NUMBER OF SUBSAMPLES: 3 
SAMPLES FOUND BETWEEN ST. NO. 336 AND 345. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Sparus pagrus africanus, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 39.72 cm N = 18 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 393 AND 393. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 
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Umbrina canariensis, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 31.40 cm N = 101 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 332 AND 393. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Umbrina canariensis, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 31.40 cm N = 101 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 332 AND 393. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 
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Pentheroscion mbizi, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 27.41 cm N = 49 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 327 AND 327. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Stromateus fiatola, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 43.14 cm N = 57 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 327 AND 394. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 
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Sphyraena sphyraena, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 54.32 cm N = 31 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 328 AND 328. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Sphyraena guachancho, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 47.15 cm N = 147 
NUMBER OF SUBSAMPLES: 4 
SAMPLES FOUND BETWEEN ST. NO. 334 AND 414. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 
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Synagrops microlepis, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 9.40 cm N = 1130 
NUMBER OF SUBSAMPLES: 12 
SAMPLES FOUND BETWEEN ST. N0. 342 AND 392. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Merluccius polli, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 25.90 cm N = 441 
NUMBER OF SUBSAMPLES: 9 
SAMPLES FOUND BETWEEN ST. NO. 351 AND 405. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 
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Chlorophthalmus atlanticus, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 16.38 cm N = 191 
NUMBER OF SUBSAMPLES: 3 
SAMPLES FOUND BETWEEN ST. NO. 342 AND 381. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Sepia officinalis hierredda, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 7.67 cm N = 129 
NUMBER OF SUBSAMPLES: 4 
SAMPLES FOUND BETWEEN ST. NO. 336 AND 346. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 
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Illex coindetii, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 8.07 cm N = 29 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 336 AND 336. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Todarodes sagittatus, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 10.76 cm N = 21 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 389 AND 389. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 



 98

Aristeus varidens, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 15.98 cm N = 403 
NUMBER OF SUBSAMPLES: 4 
SAMPLES FOUND BETWEEN ST. NO. 382 AND 405. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Parapenaeus longirostris, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 10.00 cm N = 498 
NUMBER OF SUBSAMPLES: 5 
SAMPLES FOUND BETWEEN ST. NO. 344 AND 391. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 
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Penaeus notialis, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 16.53 cm N = 32 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 347 AND 347. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 

 
Plesiopenaeus edwardsianus, Benguela - Palmeirinhas 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 19.17 cm N = 6 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 382 AND 382. 
SAMPLES SEARCHED BETWEEN ST. NO. 327 AND 417. 
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Sardinella maderensis, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 24.11 cm N = 404 
NUMBER OF SUBSAMPLES: 6 
SAMPLES FOUND BETWEEN ST. NO. 426 AND 513. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Sardinella aurita, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 26.31 cm N = 261 
NUMBER OF SUBSAMPLES: 6 
SAMPLES FOUND BETWEEN ST. NO. 426 AND 513. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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Ilisha africana, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 12.61 cm N = 1077 
NUMBER OF SUBSAMPLES: 10 
SAMPLES FOUND BETWEEN ST. NO. 421 AND 500. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Trachurus trecae, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 14.69 cm N = 1830 
NUMBER OF SUBSAMPLES: 26 
SAMPLES FOUND BETWEEN ST. NO. 418 AND 506. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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Dacapterus rhonchus, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 42.66 cm N = 194 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 425 AND 443. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Chloroscombrus chrysurus, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 18.98 cm N = 339 
NUMBER OF SUBSAMPLES: 6 
SAMPLES FOUND BETWEEN ST. NO. 426 AND 513. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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Selene dorsalis, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 19.76 cm N = 191 
NUMBER OF SUBSAMPLES: 4 
SAMPLES FOUND BETWEEN ST. NO. 435 AND 494. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Sphyraena guachancho, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 41.30 cm N = 20 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 489 AND 489. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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Brachydeuterus auritus, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 12.43 cm N = 1572 
NUMBER OF SUBSAMPLES: 19 
SAMPLES FOUND BETWEEN ST. NO. 418 AND 512. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Pomadasys jubelini, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 35.57 cm N = 30 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 453 AND 453. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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Pomadasys peroteti, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 36.39 cm N = 94 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 420 AND 440. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Dentex macrophthalmus, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 13.01 cm N = 117 
NUMBER OF SUBSAMPLES: 2 
SAMPLES FOUND BETWEEN ST. NO. 442 AND 444. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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Dentex angolensis, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 22.88 cm N = 480 
NUMBER OF SUBSAMPLES: 13 
SAMPLES FOUND BETWEEN ST. NO. 430 AND 505. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Dentex barnardi, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 26.91 cm N = 79 
NUMBER OF SUBSAMPLES: 3 
SAMPLES FOUND BETWEEN ST. NO. 438 AND 464. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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Pagellus bellottii, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 18.56 cm N = 620 
NUMBER OF SUBSAMPLES: 12 
SAMPLES FOUND BETWEEN ST. NO. 444 AND 499. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Dentex congoensis, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 15.42 cm N = 394 
NUMBER OF SUBSAMPLES: 7 
SAMPLES FOUND BETWEEN ST. NO. 463 AND 498. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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Pteroscion peli, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 13.22 cm N = 448 
NUMBER OF SUBSAMPLES: 5 
SAMPLES FOUND BETWEEN ST. NO. 433 AND 511. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Pseudotolithus typus, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 32.22 cm N = 279 
NUMBER OF SUBSAMPLES: 6 
SAMPLES FOUND BETWEEN ST. NO. 420 AND 501. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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Merluccius polli, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 28.10 cm N = 579 
NUMBER OF SUBSAMPLES: 13 
SAMPLES FOUND BETWEEN ST. NO. 449 AND 502. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Synagrops microlepis, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 10.84 cm N = 283 
NUMBER OF SUBSAMPLES: 3 
SAMPLES FOUND BETWEEN ST. NO. 476 AND 496. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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Chlorophthalmus agassizi, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 11.40 cm N = 47 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 472 AND 472. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Parapenaeus longirostris, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 10.15 cm N = 351 
NUMBER OF SUBSAMPLES: 5 
SAMPLES FOUND BETWEEN ST. NO. 427 AND 510. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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Aristeus varidens, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 14.39 cm N = 543 
NUMBER OF SUBSAMPLES: 6 
SAMPLES FOUND BETWEEN ST. NO. 458 AND 488. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 

 
Nematocarcinus africanus, Luanda to Cabinda 
 

 
 

Pooled sample (simple adding) 
MEAN LENGTH = 8.97 cm N = 60 
NUMBER OF SUBSAMPLES: 1 
SAMPLES FOUND BETWEEN ST. NO. 475 AND 475. 
SAMPLES SEARCHED BETWEEN ST. NO. 418 AND 513. 
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ANNEX II. BENGUELA - CABINDA. RECORDS OF FISHING STATIONS 
 
PROJECT STATION 231 
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PROJECT STATION 232 
 

 
 
PROJECT STATION 233 
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PROJECT STATION 234 
 

 
 
PROJECT STATION 235 
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PROJECT STATION 236 
 

 
 
PROJECT STATION 237 
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PROJECT STATION 238 
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PROJECT STATION 239 
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PROJECT STATION 240 
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PROJECT STATION 241 
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PROJECT STATION 242 
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~.&~&·i.:ta ~ruUi•n•1• 
.::-iti~Ju•ur. linr.u~111l,;, 
IHi ... ~"'"'~l.l.u ,.,·, . .;. .. ~.r • .:. 
Ui'~ll(.l'i.I.Vlll Uli:Ufil SC:IIIil' .;.:se J.a tUII 
~haoto).J.,;.r, hY•a'Lo~~a·i 
S<!OI'PAoiri\A l'o.:OI'MO.Iii 

~'·'"''; 1·,,,,.m· 
IJi'.lo!iC.SO:O~U8 (>Vlli 
'fl'b...-I\UI'Iol8 , .... .:ilL• 
2p1.:-.ar.!L al Ut. 

Tc.~al 

1.36.$6 CAT\."HJHOUI t 

CATCH/HOUR • OF TOT. c 
weJ.cM. n~•a..r• 

S6.64 ~S4 20.74 
34.04 4 12.68 
'30.2lo 12i. 11.07 
28.60 SlO 10.47 
24o . '"' 31 ... 06 
a9.24o :lb 7.04 
14.84 22 !. . 4,3 
13.74 •• '!1 • .:13 
ll.CIC:. 70 o4.1l3 
8.24 104 :J-.~2 
~.(1.; •• :2.21 
4.91, i20 1. &l 
'•. 4U '" 1. t-1 
.LU4 I ._,,, I , "'l 
;,.1111, 4 .1.41 
2.20 10 O.IU 
2.20 4 (1.41 

t . "'" ~.ua 
Lfl4 "' (1.60 
0.26 • CLlO 
0.06 4 o.lla 

----;:;:;~~~& ---~~-:-~G 

2:73.12 

SAMP.NO. 

•• 
•• 
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PROJECT STATION 243 
 

 

OATI: 1/ ~/&oil CIAI TYPI: IT NO:l fGI5lTICIIhLas .S 12D& 
,.. u 1"1 111 ""P ..,,,u•u c JG,n L•n• I & :~~• 

'rJMi: :1:3: 10:(11) 13:40:(11\i )" le 1nl PWI'f#Oft C'W<I1 3 
1.~ ,"?a<;l.;..uo '"::s'·'" a.l\) A•·•• .:w. :a: 
FDEJITH: 7ft '0 \lear<::onct.e""'•* 
80£PTH: 71. '0 V~HdiCy c.:>~e1 

To:;.••i.na CI:L&·• :t:o• W:L•·• o~o.u.r .:;oQ • a~, l kn•:a.o 

cn.lidonichchv• Gapenai• 
P~,.11ua ~ll~tcii 
S.pia ~Uic1n&U• ll.i•r•••acta 
Ci thilrw• UnC\UIICUla 
Allc.cewct.ia Al'ricana 
O.nce• barnaNi 
Sphyra•n• aphva·a•n• 
Chelidc.nlcnct.y• 1abonenei• 
L&•oc.~nalus la•v&,atua 
I]•J.i•~~:•a .:;:.pa•.L•o:u• 
RaJa •t.ralecu• 
Z.ws (I!C..r 
Ta·i.::Aiurua l.aptwrus 
·r,;,oii~roQIJ-aa llill~duacua 
Uctopue wul~•r1• 
Pa•u~upoaneu11 IH'.weneia 
~ur!da b~asil.ionsia 
V1atular1a ~ci•~• 
Ct • .a.ec.od"n A.;.a&"lea·J 
Tt'AC:hurws tra-~a~ 
iloope t~oc.~a 
1\rno&lc.tflult illlf.o<tl'hU• 
AI'HV8.1.""'111Yfll i,;ii>j:..itfllli• 

!5i-J.C61'A a1 Ut 
Microel.irua t.Gacanicn 

CA1'CHtHOYft1 

CAfCHINIOHJfl 
we1ent nw•cer• 

ll. QO 416~ 

)0.00 1224 
)0,00 1.02 
25.80 960 
12,(10 $U. 

6.0W 72 
D.OO 16 
S.4C. 'iCI 
5.4W 12 
••. ~.:, ~4 

~o.eo 12 
~.liO 1& 
~.00 c. 
~.loCI t:.D 
~.4U • 
2.4\1 •• l. 2:0 ,. 
o.eo •• 0.6(1 • 0.06 • I). cu:. • w.wu lO 

"'. "" •• 0.00 .. 
C..OCi .. 

--~-aii7r2 

I 01' TOT. C 

:u,,. 
J.J.u 
u.u 
1~.01 
6.06 
3.0) 
3.03 
:a.7:» 
2.73. 
2 •• a 
2.41 
1..12 
1.a~ 
I, :U 
l.2& 
l. 21. 
o.e.1 
0.)1;1 
0.30 
O.O:i 
(1,(13; 

UIJ,U 

SAMP,NO. 
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PROJECT STATION 244 
 

 
 
PROJECT STATION 245 
 

 



 123

 
PROJECT STATION 246 
 

 
 
PROJECT STATION 247 
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PROJECT STATION 248 
 

 

Cm'rE-:: "::.J S./liCio .:iiA~ TYI"£: tl'r lie.: l ~JTI<IN~L;u 11'S'J 
IJCArt. .tlt.;.p ~UI'AtiC.A L.;..IOC l:l'll 

'tll'l€ :U7:(14:(10 07:34:0\.1 J(l l•.l.n) foUI'PGGo!. c.:...s•~ 3 
l..~..;; :7'iS'- • .1oU 7!ii5S..i1W l.$0 IU'oi'• ~~o!r 2 
~"L<KPTil: ~.;)c\ ~0/;o C.:.arC.:.ro.J.c:Dd•: 
ULiE1'1'H: '"$ ~l)il Vali..:lity COo>-2e: 

T~wln& .Jlr: )l?• wtr• out: 7~.;, • 5~; 3 Kn•ao 

SPECIES 

Sy~6Cr~~· •icrolefi• 
~ntex anc~A•n.ia 
Oii!:r.t•x ~aac:r.c"ncbal•..,• 
I'ICI"l'-I.;..;J.ua PColli 
Par•~naeu• lonc1roatrl• 
Zan~p•ia C~AChit•r 
Spic:6t"A al ta 
T~a•roaae ••atccacua 
ct.l.JJ""'P" ct.al•u• ac.lan 1. u:u• 
~abr.:.p• arey i 
Pcerotr.r1aaua wllocl 
.;;.pia. •odii.:i,,.-.lia t.i•rr~.-.. 
Malac~c:6~n~lua ~.:~1a•ntalta 
r ... nd.n ... a r .... hLU 
,.,•n.:.cl.:.a•u• C.!o~••••• 
'i'Li,Jl:.. !).'l'.l. 

r~.-ri~te..a~o,c;,,·, c;.tz.;or.rillr:t..,~ 

.;ATCH/HOU& 
woicrot. mo~•&.•·• 

204 . 6e ljiaO 
U6. 78 404 
121.44 OM 
'il'l.4~ 1432 
46.tu "'"'a 
46. 70 $71) 
43. s• t£4 
37.36 ua 
34.24 lU4 
2.t.. QO 2..,6 
1:1.7$ 1~4 

9.:;;... 2ht 
"- 34 342 
.;. . ~l 3oJ 
IL22 116 
:..l(o lC. 
'"'.we. ;,~ 

_ ...... ;~i:i~ 

~ CJI roT. c 
2io. u 
l.t..U 

·~·56 
JO • .t.l 

:1..21 
5.21 .... 
.. ·" l.i2 
;;!.78 
:l.4:a 
I '~4 

' . ~" 
.:...,.;~ 

.,;,.c.io 
.:.. j£ 

c\95.10 

5.\IIP."O. 

••• ••• ••• 
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PROJECT STATION 249 
 

 

OnTI: '41 !o/Ciil \)~Aft TYfi: BT Ho:l f(.ISlTION:L~t .S HS4 
st•rc st.:.p. oi~otrac1c:.n .Lc.n.a I ll).to 

1'11-Ji :C.O••Ii=~~ Cl<..:l!.:C.W ll) 1a1n1 fur~•• ~we: ~ 
1.~ ;1i62.1CI 7iP.to.4W J..50 At'ea coa• 2 
F'D£PTH: ~i .;..; Ce&l"\!ond.cW•: 
&OE'PTH; <Jtl io6 vaUo.lcy ""•• 

l'.:OW.injjl: dlr: ~4° Wll'e OUt: loS(I. Spa..S: l IU\'1'-' 

CATCH/HOUR: UH.OO 

'f&'Q.CiolU'"'~ U'VC.1>* 

..::t.al1.:1~r.l.:r.chya eADo-.onen••• 
U••~c•x aa..:ropnct.al•~ro~• 
Ci cha&"Y• 1 ineuacu.l• 
~~i.;. c.ii1.:'ir.ali• l.i••·,·.x.~o.~"" 
L;.:.o".-x ;;.r~..;.L .. n•t• 
.Sa.~.>1' iol.!. c.r .1a1 Uensi• 
foec•lluA ~ll~tcii 
Z.::u:o: i ... IOCr I 
TW.a1·w.d•• a.._itcatu• 
Splc.:.ra o)leil 
.:h6li.:Jwr.i.:r.tnva ca~n•.~o• 
v.•tU&.J tur.~..: 
Pcerctnrtssua ~l.lo.:1 
l·lerh • .;~iw• "c.lli 
~&lllt:M.&: 
;\l'r,.;.c.l.:.lll•"'• .i ~~~~•r i a.ll• 

CATQUHOUA 
wala~c nua~r• 

739. 1)0 :!0'-70 
'i>S.:l(l 2142 
67. '" 27""' 
4S.6.;. ! .. \18 
.:.t.~(l s.:.::: 
"'' .ii(i ~4.4: 
:,.~.Y\.1 .:..:..o 
.i6 .QG Ji" 
::.~.llC, 

22. lnl 
lio. \)" 

7.,j,(o 
:..dll 
Jo.c)(, 
l.iO 
I , c)l) 
(LOO 

1 ••• --iSZ ... 
lO ,. ,. 
l6 

••• ,. 

~OfTOT.C 

., .Ol 
1.Q> .. 
7.31 
3.81) 
~.41io 
:J.4io 
l; .11 
~.22 
1.-io{o 
1. 91) .... .,_,, 
~.32 

"-)2 
o.u 
0. a5 

... 
111 

112 
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PROJECT STATION 250 
 

 

UAl'£: V S/IJ~ CEAA TYP(: UT N(;:l PCdiTlcti:L•c S Ull 
atarc acgp GwJ"acion Lone E 1))1 

'o'lrlli: :lO:ll:(,o\1 l'-:4);W.V )t) talnJ P~o~r~• ~ooe: 3 
t.C..O :-il·no.2G 9t7l.40 &.SO Ar•a cc.a. 2 
l~DEPTH: ,j1 C.!. ...,.arCond.cY<U: 
tiUiM'H: ""7 0~ YaUdhy GO<M: 

'l',..,u.Lo~t'( air: 1!.' Wira c;ut: ~06 • S~: 2 kn'J" 

:SP£'.:"l&:S ..:ATCHJJ~UA ~ OF T"OT, C 

Se.S'i~ cif1.::1n:.liu h1ou-reaG:. 
.:ict•iai'U!II .lilllfi.IAtl.liA 
Paaellu• ba11Qc~li 
RAJA tdnlecua 
Ch6lia.:..r.i~r,-.;nya c.apenaia 
o.tnc•x oar:.to.t"lli 
BAlisC6t ~apr1•cua 
O.ncex ~naolenals 
All.:..taut~1a •fri~an6 
Z.a-u!! a'.aWr 
~t.•li~o~1~hchya •a~r~na1a 
WI'IC6olf C.1DDOSU8 
~nt.<llt ••;:r;c.,..r.tt.alawa 
~nnt ... ~.:.n n.:..a:i .t•,·.i. 
.s.ra·3nua .::•t.ril.la 
T~~~ro~~• ••c1ttacua 
Z•M•·;O.::Ie IIO'•·••U.i.ane&a 
s"a"'"'" p•e•·w• •iric:anus 
r.rt:..:-l).l.::·••r.~~• c_.~nai• 
F"iacui:aoria r..;!t.t•~• 
Art~.:.t.I..:Oli"ti".!il UoJi'O!ri"'i .. i.i.S 

TGotal 

t.Moi&r.t c.w.wra 
6-0.C.I) 1Soi. 
4~.6(1 iGII 
2a.ao 044 
2L00 30 
15.60 llo4o 
12.60 2C.4 
9.60 ... 
7.81) 06 
S.ot.O U62 
l.l)\) 12 
l.OO 120 
2.40 • 
&.2U .. 2 
~-~" ,;. 
V.60 6 
\).00 J2 
Wo • •-w l .0.0 
.:. . 00 0 
0.00 12 
.J.OO 12 
" '-''-' 1 ::::. 

-·-·-······-
~-J;.,\,IV 

2.7.40 
2:0,12 
13.11 

9.S9 

'. J.2 S.1S .... 
3.56 
2.d 
1.)7 
l. J1 
1.11) 
o.ss 
0.55 
0.27 
~.a? 
~.27 

219.00 

SAid'.HO. ... ... 
U3 



 127

 
PROJECT STATION 251 
 

 
 
PROJECT STATION 252 
 

 



 128

 
PROJECT STATION 253 
 

 
 
PROJECT STATION 254 
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PROJECT STATION 255 
 

 

!J,,·r~t: ~~ ~/8'lil CEAft TV PIE: llT No: I f'OSITlt:IN 1 L,u; 
::tat•t Htor• .:Juriltion 

·:·1111:: .oi:.J~:WV Jts:.,.il:o.~v ~" tollinJ 
t,:;,,;o ·;VI":O.Uil ~IJl~-!,:0 .1:.50 
I~ Ui:PTH : .:! I) 0 1 V .. 
La)~PTH: -;lOU l ~· 

icw.i.n.t 4ir·, 3~7· 1-lire OUC: 

~.rcw: :27 KC T~cal caceh: 

S:P£C1E:S 

~rJ.uo;.;j.~o~a ~lli. 
i~&l'~P-'IiJ.<!rua t.:.n•1roat:rJ.a 
Syna,ro~• ai•rvl•p1a 
.::t, l Ql',;.~, c r.ala~.~• a c. lan t .t.e1.1!1 
Hala~~·~halus ~ccid•ntal.t.a 
Too:aaroae• .. ,,,, .. ,~.~. 
Z,;,no"'a 4 a .: .:.r..:: r.i t' .,. 
se 'I 1 i<)rl,in~.ta s.:.;,llo.ria 
I·Lc.pluntoi• Fi'WI"IC:Iolot• 
Pca,·c.ca-..· 1 aao.~a wU.:.ci 
01111101'0P8 IJ'et'ii 
rari•t~i.,;.n cataPhr•etu• 
Ponl:1lU.LA AwnU i 
Sot ph. oi i i..:inaJ. h h1•rredda 
ArRQil~••~• ~a~nsia 
COHCiUCAI 
Squill~ aanth 
MJ'to::TOPHIQA& 
saurida ~r&a1l16na1• 

1°UI' ... ,:.,h.: (.(.,,j,..: 

Area o:-oo:ao!' 
COtei'Cona.~c.d•r 
VaUd.l. t.v .:ode: 

900 • S.:o~q, 3 

, 
., 

kn•lO 

CATCH/ttOUA 1 

CATCH/HOUR "OF TOT. c 
w•ilht nuawre 

6$.00 11~ 31 .14 
S6.00 4S64.0 Z5.~4 
38.40 3421 11 .sa 
23.20 2$$2 10.62 
8.00 ••• 3.66 
7.20 ... 3.30 
0.40 •• 2.t3 
2.40 •• l.U 
1.60 .. (1, 73 

1 'Q\1 l6 0.13 
o.eo •• 0.37 
0.80 •• 0.37 
1).80 • 0.)7 
1,),60 •• 0.)7 
o.eo ., 1).37 
0.00 
0.01) • o.oo •• o.oo • 

T_,<ta.l ---216:-'iO ---~i72i 

• • 

:ru.tUt , NO , 

••• ••• 
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PROJECT STATION 256 
 

 
 
PROJECT STATION 257 
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PROJECT STATION 258 
 

 
 
PROJECT STATION 259 
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PROJECT STATION 260 
 

 
 
PROJECT STATION 261 
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PROJECT STATION 262 
 

 

UAf&:: Jj/ S/8il G£AR TYPE: QT Ho;l 
a care 

Tl""i :12::Sih00 
LOO :6117.10 

•~cp ~wra~1on 
13;26,00 30 la1nJ 
eus.6o 1.50 

FDiPTH: l"5 
80iPTH: lOS 

Towin• Q1r: 

SPICUS 

svnaaropa a1"rolap1a 
~rida Draa111an.1a 
CJcharwa lincvac~o~la 
oencex an1o1ana1a 
Bro~ula t~li.rbau, 

••• ••• • 
Toca1 oaccru 

cnalidon1chchya 1Abonana1a 
Pac•llwa ~ell~t~11 
CMl1dc-nieMtl)'a C6p6nah 
UecoFwa vwlca.r1a 
PonUnua lt~o~r.lU 
z. .. u. (AWr 
T~darodea ••aicc~tua 
Awxia chazArCI 
Denc•x aac,·o~n'l:hal•w• 
"•rlw~ciua poll1 
Pcarocnriaau• DAllQCi 
Tracnwrua cracaa 
TrJ.chiwrua lepcurwa 

pyrpllaa ewe, 
ANA CIOQ8 ; 2 
O.arCoft4 • "oo. : 
vaua.L tv CQfiM: 

~$0 a SFa.d1 3 

~TCHJHOUR1 

CATCH/HOUR • or T01'. c 
weJ.&hC n~U~bera 
240.00 ..... 61.73 
;u. •o 30?2 7.10 
24.00 ••• 6.&7 
16.80 uo 1o.U 
12.00 12 3.09 
10.80 ••• 2.71 
9.,0 .. 2.47 
-,),61) •• 2.47 
7.20 " 1. 8$ 
".60 ,. l.23 
4.80 l6 l.23 
4.0\.1 "' 1.23 
3.60 .. 0.03 
3.80 •• 0.93 
3.61i1 •• o.n 
2.40 12 0.62 
2.40 ,. 0.62 
1.20 12 o.:u 

Touol ---'""Jii:iO --ioo:or 

• U4l 
1332 

le6.ao 

.S.vti'.HO. 

••• 
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PROJECT STATION 263 
 

 

.:•A'l"IL' ~I !./O'i IJEAR TYPii: B'I HO: 1 NSITION:L.u 
L.on& 3to~rc. 

'(II'fi : J .. ; ll; vu 
1....:..~ :O~:l1.Uii 

r-cr.fTH: Cl4 

sc.c.p aur•tion 
1S;~l:~U 30 t•1nl 
~l::!$.1\J 1.!0 

t.V 
loU.!i:PTH: Glo C.U 

·r ... ~linl .:tir: ~su• 

~•'O..OI'o)"(Oioll\lo,,;,a·l&lf in•ri (YIIII 
Tt'.lO:I"o\ii'US U'otCM 
O&list~a ~•~riaeua 
~.loM• \J'"'I'SAJia 
\,,' 1 Uo61'ol8 1.i.to.YA'-UJol 
··~t~l!~~ ~~!!:~:!1 

iHoj.io •••·.al.-hui 
Oolnte.w; ,;~n•~•utJ• 

L•awce~nal"a Jaov11atua 
C'(,aJ1o1..:.ni.,;t,H.V8 C2apo!'naia 
O•nut~ Olo\t:W.Ivn.la 
V~t~pw~ YYlC~t'18 

·rw.:u.r.;.oJas •.~o•iu ... to.ul 
Elr•o\O:f,,..,s c.•&wa •••i i aac i ill C.Y8 
s~url~& ~rltaillenaia 
~r.•li.~.;.n i.:r,,r,ya 16tNnana ia 
!•rr.u.oo~a c.~owri.lla 
Fisc~l~ri~ ~ciae& 

Al'8lt .:"0\lo!!' 
~a.a.J'CQnQ. ~o.:lo: 
llalJ.Qi~y coca.: 

2$(1 111 £!'~= ::. l{r,•J.U 

CAT.:ti/tiOUR r 

(.'A'I'O..'Ii/II~UU '· UF 'I'Vl'. c 
;o.;!4hc liu&oo~rs 

2~§.U~ lG.S.V l2. 7(, 

J'iS.OI.l 10114 25.05 
liO.UCI uu 2.:l.1a 

JO.Oiol ,.. 3.8$ 
22. !.'-' !.i• 2 ..... 
~ 1 ':.:''.) .~ 1 ~ :!.7~ 

ll.S'-' ,. 1.7:) 
a:z.o~ ... 1. 54 
u.CrQ ,. l. $4 
10.50 ,. 1. 3! 

6.01J 270 0.17 
4.!oU .. \).sa 
4.50 GV 0.!.~ 
4.50 •• o.sa 
l.OO ... 0.31 
~.00 

,, l).lQ 
1.£0 14 ~ .li 
~.00 " 

----;;j~~~ --i~~:~i 

s • 
U41 
lllQ 

71&. so 

!:':AHI~, N(,. 

,.~ ... 
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PROJECT STATION 264 
 

 

.~.-··": ).' !0/io~ 

-olJo .. [ 
·;• ; l'li:: ::oo:.:.~:VV 
:.. _;,_;; :71.iQ.YO 
l'~:oi:/'~'11: 

.,.;..~v'i'U: 

·~-~"" 
10:~$;(1.,;. 

?tld.U~ 

.:. .... ,~, ;;w Ka 

S:f"IClU 

.,:;l';l.;.r,:.e,.-.ltC.I'U.,jl cnl')l8urw• 
lJr.a..:1•11~•u t•l·we 61.11'1 tlol8 

Ariu• r.•wwal.:.ti 
;;;~oyra.:.nli .:w~~n•~no 
oJAloi-~HJ.t8 aa.:AG.a.ct)llu• 
fSol!u~.;. ~~ 1 i CIOu.!l '"""'. li.I',U\WC.Cio,VII C.lGC~A60:UJ.•tll8 
.:>;;.r,y,·: • ..,i'l~ ltf•foYiA6f16 
r.;. ... A'OI.:liiY.t .i.r • ..:i•~o~• 
lJJ.UII~C· .;.:>t'l'i.ll.:us 
;; 11r.~t l'o)U:~,os .::an&rlflnei• 
SOi'.lineUJr. .o.wrJ.t& 
C:r.t,·:.ull.s .l-r • .; r .as 1..;: .::.1 us 
:O.a:!•r.v .;~.;,,·selis 

~o.r.:Ji&\6l.i..a oio~OI6j'~li81M 
tr3o.:t.>u•us tr4.::&• 
rr~;t.i ... ru• 4apCUI'I.o. 

T :. t .:.I 

l:li;.R TYP£: ... No: 1 PO.SlTlOMt L6t 
.Juratiwn LOA& 

~~ 1111o.l.nl f1.U'"C:.IIC .:~·= ; 
,,;..;, ,., .... .:~· 

\fo161'C,:m4. ~ ~·: 
11~.1.1.:11tV .:~: 

~~~ • S~: l 

, 
t<.r. • 1 c-

Co\TCH/~1 

C.ATCH/Hl)UA • or =· c 
~•1ata nu..O.re 

'illo).UU ::2641 2,,00 
62.6(1 :t;l60 ::!3.00 
7s6.U{.t 4;4, LO.CIO 
)j. 0(1 •• JO.\h) 
::S(i.OCI ... 0.3) 
Z2 .• Q t! O.l:t 
12.1)\i l~ l.3lo 
l'l.~C lli'f 3.33 
.... v •• 2.)~ 
7.2:0 ,. z.oo 
Q.V\.1 •• 1.67 
'.60 ,. l.ll 
J.i..W 312 L~O 
1: ... ~ l~a 1),(,.7 

1:.4D •• O.lio7 
1:.4CI ll2 0.67 
l. 2(1 120 0.)). 

---------- ---~~:·~ :ltiO .1)0 

• U4o2 

• UloS 

)61).00 

S.VW.NO. 

,, 
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PROJECT STATION 265 
 

 

IJAT/i: )/ S/iW .,.,., 
TJiolli :J1:lS:OY 
LW :0142.50 
f'tEPTH: J:'$ 
UD.&:PTH: 33 

OEAA TYPEr &T H~:l 
aco"' o:~ur•,1on 
11:~~~~0 2& (ainJ 
at4l. so •· as 

33 
33 

Purpo•• coae: 
Ar•a C'OCM 
l)earcond. coo., 
vaUdUy ewe: 

Towina dir: lSO a S~: l 

•• TI)'Cal caccb: .:ATai/HOURt 

SfoiCU:S CATCH/t...:.ull • OF TOT. c 
ualaht nuac.er• 

ra.c•llw.:~ r.ullouii 21i. 10 .,~ 26.~0 
.:r.61 i.Jo;~ni.•r.c:nya .:a.,.n.h ;U •• O t:-.7 20.9& 
L~o~ttp.Ml"s lWvilat~o~• 8.40 12 i. ,, 
S.ph ~uJ.clnaU• r.tar,-.,a~~o 7.20 ,. 6.99 
D;..lJ.st~• .:.o.JOJ"i.•.;u• 6.~ .. " ,.;.oo 
n.Uc;.uwtnie airi..:ao~ ,.00 1440 s.a3 
D•n~aw .:a.n•r1en.1• 5.04 •• .... 
P l.a.; Co)rr.yncr.us aotdic:arranaua 2.40 2 2.31 
P••o.~.lo.~~er..-wa ~ra.venai• 2.40 22 2.3) 
is-1r.apnalws uru~"• 1-92: 2 1.t6 
5))&1'~· ~r.•rul.o•cicc.~o~a 1.44 2 1.40 
~va..:iwa. ~&i.:run"'• 1.20 10 1.11 
f~o£t .. J.a.r·.i.~o ~ci.ac."' 1 • :t" •• 1.17 
Trz..:t.lm .. s . , .... ,"". LZO .. 1.17 
~~··v,-•.::r . ., ~.-r.wi'.M:-A• 1.20 2 l.H 
~r.wc.:..::~vo\ lo....ail..tl'i ll.% 10 l).'l)il 

Cyn:.cl.-.tl•u• .:anar1•n.1• v.w 2 O.'il 
:t.riv.h C6i"f...tAC6l'L "' 72 2 0.70 
TETFI.A~.C.:.HTID.\1 1).72 .. 0.70 
.:Oa"Aat.Gt)J. i c.u &ruv•J.i 1).72 7 0.10 
Du: olw.:.:.-81¥••• .:wna•~• o .... 2 Cl.47 
ii:!''f, ..... ,. .. ~..,. Jol.WAfWl'' ftt.t• \). 24 z 0.2) 
!>.:..:.1·pa.•n• anCGolan•i• (,r,24 z ~-23 
.;;;.r.H.r • ..-llio ii .. oil.t'Ontli• \.1,24 2 ~-2l 
nr;,y,-: 1 ,;;.ssu• .:a.p.an.,. e.21o " 0.23 
A.rno11h1a•u• i~~opariaUa J.2lo 10 0.23 

---------- --"ioz:~t ·;-~t:.l 1V2.VC. 

• • 

1Cr2.H 

SMP.HO. 

1>2 

133 
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PROJECT STATION 266 
 

 
 
PROJECT STATION 267 
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PROJECT STATION 268 
 

 

DATE: 4o/ ~/69 OEAa 1YPE• PT 111012 fOSU'lCM•La' S UU 
.,art atop aura,lQn Lona 1 ~343 

Tilt£ :04o:l(I:OO 04:4oO:OC.O l(l ~ain~ pyr~• cO<a•: 1 
1..00 :621l2.4Q &20l.9Q LSO Area ewe 2 
IDI"Hl 2.;. '"' oearCOM.eoo•~ 
BDEPTH: &i 66 YaUditV coGal 

7ow1na Oir: 29• Wire ou': 100 a S~: 3 kn•&O 

SPECIES 

TrachYrua l:recae 
S..t'•H~lla. ·~~··•n•i. • 
hpla ottlclna~la to1arr.ocaa 
Cbloroaeo.Drwa chr~aurua 
Brach~~wl:erwa awr1,wa 
Tricblurua l•pturua 
.. lane caoraaUa 
Kaaira~~· braalli•neia 

Total 

)41.10 CATCHIHOUft1 

CATCH/IiOUil ' OF T-QT, c 
wtoi.&hC n~Dera 

6110.(10 saoa 8-$.76 
24.00 ••• l.4o) 
ru. ,6Q .. ).Oil 
21.60 ... :a.ot 
12.00 ••• 1. 72 
12.00 144 1. 72 
1.00 ,. .... 
2.40 .. o.:a• 

---------- --------'00.10 100.01 

JMP.HO. 

Ui ,,. 
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PROJECT STATION 269 
 

 

DATII:: ..... ,., 
Tl"E :U7:)6:Vii 
LCoQ :6231.70 

alo~ ..l~r•t~.;.n 
\16:06:\.11) lO lllli.OJ 
0233.20 l.£0 

ft.l[f'Tfl: 10 
BOEf'TH: 10 

T.:.win& dir: ~ire o~on: 

:;f~~I£t 

UI"&•C to)'d.,U tlll"~o<:i GUI"l t .,._. 
?t~rt••ci.-.r-. ..,..u. 
Sphva·aena ,~.~.a.,;nan.:t.o 
~~l~o1~•• ~~~G•c:~vlw• 
Tl•icniwrll• l.r.pturwa 
S.J.6M ooraalJ,a 
F'ae~.roo1otol.tthwa ty~a 
Str..,.at•u• fiuola 
Sphyra•n• a~o~aehanct~ 
S.l•n• donua 
ct.t.oroacoabrwa c:nrvawrw.a 
tUana africaAa 
c~noalo••w• can.rianaia 
~pia officinalia ni•rr.G~a 
Sardinella •~renal• 
8a11at•• c:apriacwa 
Poaaauva .tnciaua 
S:o•Wroaor~o~a tritor 
twcinoatoawa ••lanop~ru• 
Ariua parau 
carcnarninua aunau• 
,.na.wa Moth Us 
Po•ad .. ~a ~roteti 
Ll,hQCAatfiwl •orayru• 
~.·.:U~ll.io a.iod•a•••••1• 
Peaw•• .l.ioil, ...... 

fl.ll'f'OI6 C0461 
Area C:OCI6 
aaarCono.cOda: 
\lalidit)' cod•: 

200 • S~: 3 

l • 

.:~ot~H/kOUR: 

CATCKIHCIUR • or TOT • c 
wol&ht nw~r• 

306.0<1 !.l37lo 5>1.67 
4o2.00 7920 D.62 
oloO.IO ,, i.olo3 
34 •• .,) '" S.4S. 
:26.olo0 ... ...16 
16.eo ••• 2.6~ 
16.00 22 2.52 
u.oo .. :2.CIS 
10.80 "' 1.70 
~oo.ao li52 1. 70 
8.40 ... 1.32 
•• 40 U2 l.l2 
7.20 ,. 1..13 .... 12 0.76 
o~o.ao ... 0.76 
3.60 12 0.17 
3.60 .. 0.57 
3.00 2 0.47 
2.40 12 .... 
2.40 • 0.31 
2.00 ' 0.212 
1.20 12 0.10 
1.00 z Q.l6 
1.00 2 0.16 
1.00 ' 0.16 
!J. "'a ' 0.06 

---------- ---ii7ii T,Hal. 032.60 

• • 

SN'IP.HO. 

140 
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PROJECT STATION 270 
 

 

DAtia ~/ ~~8~ ~EAR TYP~: QT H~rl P~SJTJOHrLal S IIlO 
ac.arc scop Q~r•c.!on L$A8 i l~~7 

TIME :Oi:S3:00 09:12:~0 19 (ain) furpcee cod•• 3 
L.'-0 :82~.50 11).2:38.30 1.00 ....... Code 2 
FDUTH: 38 38 O.&I'Cond.cocie: 
BOIPTH: 38 38 \laU.dHV coQa: 

Towinl Girl ~· UiTe OYCI 200 a 5~• 3 kn"10 

•• 
SPEC US 

P•l•llwa O.llott11 
ipin6PtAlw• auaaa 
LY~J•~• aor .. n.ie 
ipinePh*lwe aenewa 
O.nc•x WrMorG1 
iPArwe paarwe africanwe 
£f•i n6phelua a.lexar..;lrl nu a 
U.aol..fl• .; .:.r;.u· i.:.1Ur iw 
!;t:o•t'YI llul'i&a 
~Wxia ~t.a&Al'o3 
t.ua t.atoar 
~ha•c04on hv.tleri 
Ta·icnlur~a l•,.cw&·ua 
~iaaue a~io•~• 
Balletee capr1ecue 
P••uauponeua ,.ravenaia 
~1atular1a ~ti•~• 
TETRA~TJCA.Ii: 
cneliaonicnthre capenele 
·r,·acninua areac.~~oe 

All~t6Ythie alricana 
~on4~ll~eoea canc.haru• 

47.55 CATCH/HOUR! 

CATCH/MOUR 
wei1ht nuac.ra 

'33.16 .347 
25.26 3 
13.6i 16 
12.9$ 6 
10.11 16 
i.47 10 
O.l2 C. 
S.J7 .;,c. 
4.)4 ::; 
4.io~ D 
3. 79 3 
3.79 ::!2 
l.lo7 j 
3.16 i 
3.16 il 
2.21 19 
1.sa o 
1.sa "l 
0.15 3 
0.41 3 
Cl.32 101 
0. 00 3 

----iiO:i; 

lOFTOT.C 

22.08 
l6.i2 
(1.25 
1.62 
6.73 
D .ll 
"-21 
l ... 
l.l6 .... 
::!.52 
2.$2 
2.31 
2.10 
2.10 1."' 
LOS 
1.0$ 
o .• , 
O.ll 
0.21 

~50.~ i 

SMP.HO. ... 
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PROJECT STATION 271 
 

 
 
PROJECT STATION 272 
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PROJECT STATION 273 
 

 
 
PROJECT STATION 274 
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PROJECT STATION 275 
 

 
 
PROJECT STATION 276 
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PROJECT STATION 277 
 

 
 
PROJECT STATION 278 
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PROJECT STATION 279 
 

 
 
PROJECT STATION 280 
 

 



 146

 
PROJECT STATION 281 
 

 
 
PROJECT STATION 282 
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PROJECT STATION 283 
 

 

LiAl'll:: SI !ol&'il OIAR T'C'Pf: BT N01& POSlTlOJ'II:.&.ac S lOtio) 
a.:arc 81:QP <lurac.un L.•na I 1330 

'111'1[ :1:0:05:..;\1 1!.:35:0(1 JCI tai.A) f"'r~•• cOde: ~ 
L.~ :;.43&.!.\1 84ol:l.60 1.s..;, A,.eacwe 2 
iDI"PTH: ;s Y7 a .. reoft4.code: 
&elfnH: \oS ._, VaUcUt)' C:Ci14e: 

T~lofi.r.c .:il.r: ~hi· I.Jire out: c.Oil a $HaC~: l kn•'o 

~ort.W: 32 KC 

Tr•cr ... u·ua trac:a• 
a.·ocula oaro•t• 
Dencea anao••~t• 
.V&)'1',)80.W. •&-
Pio .. llU8 oell~ttii 
kor"aena nor••ni 
sa,_t.a otfJc:tr.all• M.erreaaa 
.;r•l i~Wilicr.t I\V8 ca""to8 ia 
.:t.-l.i .:IO:.Ioi .. •• Uo VZ C,i11L.9tl.(rt..S i 8 
Br~o~r.:t.a.w\:..<c&'WII o~~wr i tw& 
~ltn•rwa l1r.cwa~w!a 
L.Woli.cw v"'14•f'i·• 
~aurJGa Oraal11•naia 
Z.w• i01Wr 
ftarvtnrlaaua c.l~cc~ 
1r1c:r.iurus l~~turu• 
s•r~i,;eUa 6\H' J.t A 

TGot.al 

441 .2S CATCH/HOUih 

CA'fCHJHOUA 
weianc nuabet'a 
•a ... oo U1016 
s2.oo 2.6 
46.&0 "'". 
44.CIO 2 
15.60 41Cio 
13.00 1U4 
u.oo 23tlo 
13.~0 18 
a:,. en.:. ..::ui 
13.1)0 ISV. 
10.40 1!.\.o 

~-~" ~-
~.:t:Q ~""' 
$.20 S2 
s.. 20 ~· 
2.0C, ::1:6 
1.31) 26 

----;:;;J;i';'i;O 

r. or t'01' • c: 
70.?1. •••• . ... .... 

).77 
1.47 
1.47 
i-47 
1.4? 
&.47 
LU 
0.19 
0.$0 
o.st 
o.st 
o.2t 
0,11 

182.10 

SArtP .NO. 

,., 
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PROJECT STATION 284 
 

 

Dt\TE1 S/ ~lii CiAft TYPE: 81' NCo: 4 f'CoiSITJOH1.L.U ! 10l6 
atart •cop Q~o~racion a.•na a &:)40 

T1HE :~7:0~:~V 17:3S:~~ 3V \~1nl fu~poa• ~00•1 l 
1-~ : & .. 4o. 3(1 6"48. :ocv 1 . se Ara.a c~• :;c 
6D£PTH: lO .i:W Q•aNor.G.cOd.•: 
BD&PTHr JQ lW Yal1Qicy code: 

Towina air: Jjs• Wire out• 125 a £pee4: l kn'lC 

T~ca.l cacc:h: U7.40 CATQt/liOURr 234.80 

3PiCIE$ CATCH/HOUR • or TOT. c SAAP.NO. 
wailht nwa!H:r• 

Sr.IICf•YO.wtanll •·u·icwa 120.00 1l128 Sl.U lSO 
S&ii:I.WOI"MA.II IWACft.IIUCtoQ 21).00 •• 11. "'~ 
Cal•o&Qaa a•c.a•ccylua 13.60 200 S.?CI 
Ar1va parkU J,2.00 • s.u 
Chlc;.roacoaorwa cr.ryaur"• 1 l. 20 .,, 4.17 
Sepia olficin.li• hiarreoaa a.oo • 3.41 
~pcochari&a aaithii &.40 • 2.1~ 
S.laM doreaua 6.40 l?O 2.13 
CJoollOaau. canarienaia 5.60 l6 a.:ae 
raa•llW8 O.lloctii 5.60 •• 2.39 
lpine,helu• tan.ua 4.80 • 2.04 
Trlcr.iurua lapturw• 4.00 l20 1.70 
s~aclua aic:rurua 1.60 • .... 
Uiau alrJ.can. 1.60 l6 0.61 
Tr.cru.rua tree M 1.20 •• o.sa 
a.c .. carwa r~nwa 1.20 •• O.Sl 
S&NiMll.ll u4elrana.l.a 1.20 .. o,s, 
Dicol~oaloaaa cwnaaca .... • . ... 
ar~p1it•• aruvali .... l6 .... 
s.roinell• awri~• o.ao • 0.24 

---------- ------Tot•! a:)4.eo 11)0.01. 
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PROJECT STATION 285 
 

 
 
PROJECT STATION 286 
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PROJECT STATION 287 
 

 

DAT£1 6/ S/S9 GiAR TYPE: 8T H~11 POSITIOH:Lac S 1040 
u .r.rc. i!l top durn ion L.onl e 1320 

TIM£ :~6145:00 07:3$:00 30 (ain• furpo .. cOG•l ~ 
t."ll :&540.40 itS4W.Illl 1.50 Area .;9Qe 2 
FDEPTH: 121 122 Qearcond.coda: 
BDiPTH: 121 1~2 Yal1a1cr coOe: 

Towtn1 dir: 31S• Wtr• OUt: 550 • Spee4: 3 kn•10 

Total cat~br 171?. 71 CATCH/HOUR: 3435.10 

£f'€CI£:S ~ATI::U/HVUR • or T"T. c ~.HO. 
w•laht. n~o~•Wr• 

Syr.aarcpa aicrol•pb 2144.80 :iU3S6 62.43 '"" Tracl\tu•u• U'KH lOJ$, i'S 4Sll6 2i.tiS 163 
Sauri~a ~raai11•n•1• as.n 10402 .... 
;So;-"i~J o;,fH;:.i.r.:.li• t.i~t·roaaaa Sl.£2 :.:.6 LS.6 
Toll.!U'.:.068 S"lit:t: ...... :: 42.1t8 ... , . 2S 
P•rilt6di~n cacapbraccu• 21.44 21< 0.62 
fcar.:.cl\ri••u• ballo~i 21.44 ••• 0.62 
o.nc•• a~colenaia 1ti.OO •• 0.$5 ••• Orc.tuh, barona 17.00 •• 0.4il 
CL ct.arua Hncuatula 10.?2 320 o.:u 
Dil"·raneJ\u.a .~t.Uancicl.la o.oo ... 

---543S74; ------·rccal t!V.ii 
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PROJECT STATION 288 
 

 

OAT£: 0/ S/Biil GEAR TYPE: IT "0:1 POSJTlOH:I.•c S 1034 
!IC&n se:.:." .t~rac:J.on Lone E 1327 

Tll'li' :Vi:\:1\1:00 ~i:l<I:OO 30 fD1nl f~rpo86 ~Odd: ') 
LV~ :a55~.90 i!Ol.SO l.SO Ar•a c04e' :l 
f. DEPTH: 0~ 09 CearCC.M. code: 
001iPtH: 0~ 0'1) VaU41c.y cocie: 

T~~ina air: llS' wta·• ouc:: :J.(II) • S~llil: l kn•a(l 

Tcca1 catch: ~ATCH/HOUR: 123.60 

.SP&: •• ar.s CATCN/UOUR • OF TOT • c SAfUI' .NO. 
w:•ishc: nuabara 

tl.:::oH:CsY. .\c·.,e,;.J.ansill l2.(.10 ••• ~S.dojo 100 
r•o~~t~:.:rilws ""'u~cr.u '~ .oo 1308 l.to.Sti 1 .. 
,,:J. ti<AI'US J.ic.,t~.o.31 t~.&la 16.00 l72 12.94 16~ 
.$al)ito .:.l'ii=1n;lli8 hi•i'l'i:dda llo.OO 10 11.33 
O.:.ot.ax .;".lol"oJol' i•M1• 14.(10 272 11 .33 10? 
i,.":t.•l i<Joni.;c,tt.y• .:a.~nsi:& 'il.~\) •• '·"" Z&ijlff (At4r 6.00 •• 4 •• 6 
S~h.,:..e,'·"ia- •• 2.40 '''" .. i.to 
S.pia ~;,t'U,;i,,•l18 t'oi<!l'rcd.w• 2. en:. ~4 1.0::: 
~nc•x •acropnr.hal•u• :1 .1)0 4 1.62 
AllGteutr.i• al'r1cana 1. 60 1676 1.2~ 
llid.111 Alil' .. l.:irC:\.18 L :10 4 ". "'' f'•ar.w•a. , ... .,; • .-1. ~-~" 4 "··' ara~nv~•u.c•r~ aur1~ua o.eo ,. \1.61 
.Sal an• aor••U• o.ao .. 0.65 
6.t.Uues Co\pl'iiO:~a 0.$0 .. 0.0£ 
Chao& E c.:t.::•r• r.wai le.-:1, o.ao • o.c.s 
~rtiii111W.:011c.u l&'YIIal.L 1).40 • O.l:.'l 
l'rtu:r.ur~o~a EI'OO:H o.•o 16 0.32 
.:S;;.r<lln•ll• a~o~rita. 0.20 • 0.16 
Fi!!t~d .. .ri• ~t1mba (1.00 .. 
llooprt I)Qo)pa 0.00 12 

TOt6l ----r2l:io ---;i:ii 
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PROJECT STATION 289 
 

 
 
PROJECT STATION 290 
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PROJECT STATION 291 
 

 

O~T&: 0/ ~~~~ QiAI TY~i1 iT H~11 ~SlTIOH1~at £ 1024 
st~rt at~p Quration ~~n• i 1l24 

TI"i :l~:os,~o l~tl$1~0 30 (a~nJ Pwrpoae eoGe1 • 
1..~ : ~5.;3. 40 tiS96. oo 1. so ,. .... coae , 2 
~'lJilPTJ I : VGI '" Ce•I"C~. c-oca•: 
JliJif"lll: ,;.~ li.V Y~li<Jh.y .:.v.a•• 

Towin• a1r1 lJ~· Wire owe: ~so • &peeot 3 ~n 1 l0 

SracnvO.ut•rwa auricua 
Chalid4nicbthya capenaia 
S.pia orbianvana 
~ltharua lincu•tul~ 
P•1ellue ~llo~cil 
aaliataa caprlacua 
Laaocepnalua laeviaatua 
Dane•• c-anarl•naia 
Tricbiurua l•ptwrua 
Sco.beroaorua tritor 
Spftwr .. na auacftancho 
er.ncex anco.L•ilaJ.a 
Cynoal'-laaua canari•naJ.a 
SaurJ.Qa crAailienaia 
Sarranua eacrilla 
S.l•ne Qoraalla 
ArnG&loaaua iaperl•lia 
SphgeroiO.a ap 
Chelidonich,hya aabo~n.ia 
Olcoloeoalo••• eunea~• 
Craaaoplltal 1ruveli 
Flltularia pa~iaDa 

""' .. , CATCH/HOUR.1 

CATCH/KOUR 
weilht ftY•C.r• 

Hl.$0 3~Eo6 

19.51) 212 
i.lO 170 
0.60 162 
eo. oo ~sc.o 
4.SO ui 
4.50 i 
3.60 ~l· 
l.JO 6 
3.l0 ~ 
'.50 2 
1.50 l2.C. 
1.$0 6 
1.20 i4 
1.20 24 
o.io a 
0.60 14 
0.60 42 
0.30 12 
0.30 2 
O.lO 6 
0. 16 ~4 

---...... ia:;;, 

' Or TOT. C 

21.92 
21. i2 
'il.ll 
7. 42 
~.75 
S,Oi 
!.OC. 
4,05 
3.7lo 
l.n 
1.6i 
1.69 
1 . Eo'-' 
1.35 
1.35 
• • 'ol I 
0.67 
0.67 
0.34 
0.34 
0."" o.u 

--i00'7i)l 

6&.94 

"' 
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PROJECT STATION 292 
 

 
 
PROJECT STATION 293 
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PROJECT STATION 294 
 

 
 
PROJECT STATION 295 
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PROJECT STATION 296 
 

 

1;•1'o'f: 1t ~~b~ ..;&Aft TYfli: U'r ~0:1 PVSIThJU:L.&t :S 1GI2:! 
':IUor' .,.;.p 01wrecion L..;~nc ll ~~\ll 

Tltl£ :C.:>:)!:OO 04:~CI:UO :)5 <•lnJ f"U''po8e .:.xae: :t 
1...:...:; :;:i~.;,.7Q ~K-71.UU 1.7$ Araa c~e 2 
1-'I.>A::f•nl: :;:yg .1.~7 ..:0e .. ~Ond.C....0.1 !. 
~':.~il"Th: ZUV l'io7 V6U.1.ltv Cc.do!l: 1 

·;;.w1na .Hr: .HJ• Wir• c.u~: (l;liQ • SHe4: l •r•'lO 

CATCH/HOUA I 

$1·£..:" I 11::: O:ATCtiiMOUR • 01 NT . c SAMP.NO. 
loldCr\C r.uac.ra 

i"J.n•~r • ..,lwa i,;.rnnaia ~!l. 43 ,. 73.72 
svnacrvps a1~rcla~is 1Vl.eO 0171 u.64 ••• Nerl~o~.:.;iwl .:.c.ll i 4J.86 ... 4.iS ••• Dane•• .1or.cc.J.enaia 17. u •• l . 'i4 
U!·anca.:or-us po1l1 I :L~O ... I. O:,llio 
Pria~•n,nua arenatul .... 4l • 1. \)' 
Parap•n••l.la lonairc.aula 6.57 1680 ~.97 
lllir•Drwpa ar•yi •. 57 ••• ..,,,., 
T.:.rpeao to)ra:-a4o 0.00 • ~.M 
£"1c.ara 6lU1 .;.ai 17 ~.48 
Pcarocnr1aaw1 oelloci loo.:ilit "" Q.4t 
T.:.Jarv~•• ••lltcacua :2.57 .. 0.29 
~t.lc.rwpr.u.ial•w• 6tl•&n.IC:YS :l:.£7 ... Q.2 .. 
SC:IIt.I'C.!'-1 l'l*'erur~o~s 2.57 • 0.21 
u.nc6• a6crcpncna1Mw• l. 71 • 0.18 
.:nal i.l1.,nicr.t.r..v• aabonen•1111 1. ?1 • ol.lt 
Trlc;~111rwa lePt>~Jrwe l.7. .. o,,; 
MA.lac~epna.lwa occ1Gonca11a 0.86 " ~.10 

tlit.r.anc;.r.wa ..chnU~Y· ,, .. •• 0.10 
~nopal• e"ncn1 tar O.lo3 • 0.05 
:5corpa•na. r.c.raan1 0.43 • o,g, 

-Total -ea3:-;: 100.02 
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PROJECT STATION 297 
 

 

OAfi: 7/ S/•t CIAA TYPC: PT KQ:~ fOIITlON:L•' S 10~t 
ec.a~t •'op dwrac.iOA LOAI i ~)~2 

TU'l.E :OW:l2dhl ~it;lt2:<10 :)~ tainJ fvrr-o.• C~J ) 
I-V~ : iON. 30 8U87 . ea 1 . 10 Ana c.OCI• 2 
Fti&:PTH: c:.o 9(1 .:.areono.cocae: 
SOif'TH: ~0 '¥1) Villld&cy COCie: 

T.:.UliOt di~·: l:lCI• Wioa c.t..C.: 4!1i • ,!;~; l kl'•"l" 

•• Tocu cac.crt.: 21.&.60 

SPECl i£: CATCKJHOUJI • ~ TOT. C ~.HO. 

Atr.ct4•~l~ ~Kl~•na 
U.brlr~ c&Aari ... J• 
~~rw. ~•arw• •lrJcanua 
Paa•llw• oalloc.cJi 
k:.~ '-,;.~p 
~~.~~.,.u ... s:oi=lloccu 
.t;.enc•x uc.;.c.•w• 
$arlol~ ~~r~c•ri 
i~!~~r.al~• aeaewe 
Trl.:t.i~or~ l<i'~C\I&"YS 
£rytn~o~~ .. ~n~i 
Torpaa.:. t~r;.ed., 

Sapla vUi.: in:t.l h n&•rr..s~a 
0.AC.6S ~A~rl•n•l• 
TO~lr,~•• ••clctacua 
Z.wa i.:."r 
cnol&~or.1cMr.ya ••w.n.nal• 
Flscwlar'• ~~tieD~ 
Ct',. 1 i .;.;.nJ,,;.toV•Y• '6Hfollill 
O.ncaa ~nlo.t•ASil 
Ancn&u ancnla• 
~awrl~• oraailienala 
Tra~r .... , ..... c.a·Ct.:.."l6 
..::J.char .. • lhi~w.c.cula. 
Cr.a•c~cwn ••r~•llae 
011ranc r."'• •c S•luic.,.• 

well~' n~•~,. 
.7.00 >0 
40.00 02 
)4.00 )6 
;l:.;l.OO ... 
14.00 700 
, ... . 00 •• 
JV.~ • .... • ) .. , l 

) . .:10 • 2.2:0 4 
2-.00 • 2.00 •• "l. \h) 4 

"t" 'toO 

"·'\) • 
1.20 •• I , 00 4 

L CtiO 4 
1.1)0 •• a. oa •• •••• ... 
O.ill •• 0.:<1) 2 
".JO 2 
.o~.oo • 

·-··ill:•:s 

27.73 
16.56 lU 
14.07 Ul2 .... • •• 5.79 ... 
'·'' • •• 4.14 
3.73 
1.$) 
1.24 
o.e& 
0.83 
O.d) 
1),83 
0.1!. 
o .•• 
Q,SO 
0.41 

~-"' o.u 
0.4& 
o.:u 
0.33 
0.01 
0.01 

--.. -···-w.u 
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PROJECT STATION 298 
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PROJECT STATION 300 
 

 
 
PROJECT STATION 301 
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PROJECT STATION 302 
 

 
 
PROJECT STATION 303 
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PROJECT STATION 304 
 

 
 
PROJECT STATION 305 
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PROJECT STATION 306 
 

 
 
PROJECT STATION 307 
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PROJECT STATION 308 
 

 
 
PROJECT STATION 309 
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PROJECT STATION 310 
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PROJECT STATION 312 
 

 
 
PROJECT STATION 313 
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PROJECT STATION 314 
 

 
 
PROJECT STATION 315 
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PROJECT STATION 316 
 

 
 
PROJECT STATION 317 
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PROJECT STATION 318 
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PROJECT STATION 320 
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PROJECT STATION 322 
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PROJECT STATION 324 
 

 

OA't£; 11/ $/0~ <JEAR TYPE: ST t~o: l f'OSIT%0N: Lat 
... t6t't 

TII'I~ :ll:t.i'il:VV 
LCQ :>;JSS.S~ 
FDiPTH: 'H 

s-c..;.p auratloft 
~1:~9:00 lO \mini 
'iiJ~0.90 l.SO 

" 7.;:..•1··~ cur: 

81' .. f.:fi)I46UC.<ti'US 61.11' it U$ 
111 sh.:. "'i l'lo:c:m"' 
Yrictd.~o~ruil lc~'u' u" 
ftotr-..9.;i~n peU 
Sphyra•n• tua~h•nchQ 
r~.6loi.:IOCCtli UoU8 C.'/i>U:t 
P~••.:l~aya ~ro,•ti 
P•naeua notia11• 
Chl(oor.:.ac:.::a•brus et.ry•urus 
Sar~in•lla •~•r•~•i• 
llal•o1.:1~• dec:ad•ctylue 
iuctnvsto.ua .. l~nopcerua 
So&l~r,. Qcwaa.U• 
$tro.ateua CiatQla 
Oicl:oloc:oalossa cun••c.a 
Uu.tn·inoJ ca.no\riensis 

Pwrposc c"d~: 
Area c~.1• 
lleat'Cond. cOd•: 
V41id1t)' 4;0d•: 

150 ID SF'86d: :, 

CATCH/HOUR 
w.1ar'l'c. nuawrs 

187,20 7410 
103.20 6240 
90.~0 £2~ 
67.20 2180 
45.60 192 
41.60 02 
as. oo .s2 
16.00 814 
u:.oo 168 
9.60 6W 
9.00 u 
~.20 Jo8 
7.20 192 
s.oo • 
2.40 24 
2. 00 2 

----;3·~ 

:r. o .. ~ TOT. C 

2:il. 1,2 
16.22 
1.!..09 
1.0.56 

7.11 
6.54 
3.93 
a.sa 
1.80 
1.51 
J.41 
l.ll 
1.12 
0.111 
0.)8 
0.31 -----'119. 91 

• • 828 
1317 

••• 

••• 227 
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PROJECT STATION 325 
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PROJECT STATION 327 
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PROJECT STATION 329 
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PROJECT STATION 331 
 

 

:· .. ·:.,:: !";,:./ ~/0~ 

' ..... ~ 
.-.r· .•.. ~·,:u::y..., 
•. ..:..; : ;.~..:.:.;. :::v 

w11.,...., .;~,u·e~i~n 

,;.,.,,.::,:t.~U ;;v (llinl 
.:o~u ... c..) , . su 

?OSlTION::L.at 
LOf\4 

f'o.~r""'a6 "Wo1H 
.~.,.. ... ,;o.;a. 
(;a,.an::on,j.Code: 

,;.,.,,•,'11: .::. ;:.;, ~a.i..&..Ji.t)l C-'de: 
:,,.,,.;,~ .1~.: :,.:;;• ••ire ,;w~: a2s a .s~"' 3 .... n~ICI 

i·~wrw.o .. owr. , ........ 
..::Jol.:.l'.,.,r .. ;...M~'ooit .;: Od'l.'"l'w:o' 
lll:!'o .. • :.1, ,l.:.O.t:.lo 

Z$- 1~)' ,. •·-==t.• .... .;.,;t..:.a·~r • .w. 
,:O,c;,·....,l\.c:lul.il ii::o,;.l~ 

~ '-· , • .:.,:-~: • .!.,.~¥ • .: :.,:. l ··.::.~ .. 1'1 ~ 
Ta·i.:,,;~ .. , ... ,. ;;..,.,, .. ,., .. 
I.JI' : •• : /. :l•l.'!o..t [""l'ol a ::01. :• ~ t:' :.~a 
£-!-11!:1 ,.;: OJ.:.i":t,;,.:. .1..!. 
•~Al.;.;;.;;_.O.:.!o .;.;,~;..;&.1..:,-ty.l.lo. 

l·a~ ..... ..:.L;..o.iu .... .: ,,.,:.us 
r:~ni;.;..'-.:.•":. .c:unltot&' 
fVoli••L•• t • .;..U;.U• 
1.1 :,' ••~uo''"' .to i.: I'"''). 
1:. .. ~ .... -·~•=·•w• s;.;,.i.:.o;"f•'al'\l;t 
.. ·;.,- .... ,. :o''jd.:O:.. 

£.:-Fool~ .•l&'.!.:,.r.:.l.l.Y lo.&OI'&-.;:dd.O 

~·.,,·.;,,_ololloW"; ii.lt:h·•""" 
UJ .. .,.;..;,.;;-.&.~6,:·::, .;~.ol~.::r.tlo 

.,J.::t:. ~:.,.~ ••. ~.- ........ 

~ATCH/HOUR: 

C'4TCH/tt0UR • o• TOT. c 
wa:lcr.t nu~r• 

ili..W'W :le .a ao.e7 
!.4 . .;V 702 17.08 
:,~_:,,:, ~~!.8 13.06 
.. :a . ..:.v 144 1l.2a 

'"·'"''"' 24 "'. AiJ 
ll: . .:.(l ~~20 3.80 
~;! . .:.;. ~74: ),.lW . . -- so .. l.i\i a••¥" 
1~ . .:.o U2 3.80 
u . .;v ..;;. :), 40 
i.i.;. .l.l. :2.72 
il . .:.u 12 2.11hi 
4.&-W 104 1.45 
l.tll 12 1.14 
).t.U >4 1.1 .. 

~-~" ,;;: 1. lio 
~ ... oJ .:.".; o.u, 
2 . ..:>J o.U) 
l . ::.;. I> ~.la 
.;. .\,h) .. 

.. ___ :ili:-'l~ --100~02 

s 
• ••• 1313 

:u6.20 

s.u.P.HO. 

242 
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PROJECT STATION 332 
 

 

;,.,;([:1~/ :;.:;JY GEAR TYP£: BT ""'' POaJTI<Ifill~ali i 
·tC:.1't. iil:-"'"' \oi•U".;,U.C.Ii. L.)AC i 

• .o· ••• :.;.:.: ~):YV llio:l~:\)(1 ~0 \od&U f'ur~..,•• ""..1.0:: ~ 
:...;...- :i.'$,.;.,.,,.~ Y~t2.21) a.~ Aa·ea.:c.o1• :: 
f~t.rTtl: ~~ s~ ..;:aarevto.a.~w•: 
;:~·~=•''o'rl: ;') S:) YJ!li,Ut')l' .;"W<o): 

(.;..,,r,,s :Hr: l .. ". Wtr• e"c: 2!.1) • ~~•lil: ::. l!.n'l(# 

-~~u· ...... :.till'ol& , •• ..,\.:.1:. 
ilea.,; f1i .J"'"' ;il, ... ,.. .... t· i tus 
n~'illfl'.:.~.;.•ua: .-.w.i..:.l.a-"i.~.;;.'"'" 
l".l~~tLua :;.:..t.l.;ct6t. 
'i;•.o..:-t.~ .. ,·o~• l.e;.t;ui'I.IM 
i..o' J.z.t~ .... :. ... , ••••• 
;:;,;.r,,. .-.:.'"'.~.. '"':J..;r,:.;~.o:r.v 

;:;~ • .;,o·w,. .: ~"''"l.a.:.• ci.: t"* 
!i-':.::Jo;:., ... .- ... ~ ,., •• ,;..:r • .o.r 
;:;...,,,, ... ~ ..... , ... , .... ~:~~!.~ 
r-..: ...... .;.: •. ~,i' l •• ..: lilol£: 
..i:~:.a• ... • .:.~ooo'i.olJ. 

:::l'-if.4i-•·,).,.,f. lllU&'••r•••• 
..::;~:..•· .. ~ ;;;a.:r ... :!t •••·i:o.nw• 
r,.:.J:. ... u·It.O.~h.lll 
.-.:-•• -.. ~.:. t.;.;•p. ... .:. 
.!.:.~.:. •. ,.; ... .,, .... u. 
l.·.::r.t..,.l. L...Ul'l'····~.i. 
,-,..;. •• ·,. ·. ,~ r•"'• .:.c.:.t i 
;<,.:..;t ..•.•• .,,;.: .... ., ..... ,·.;.lot~),· 
ll .. o-1.-... :~a"o~ir ... t: .;~t'., .. ,,w• 
·~;..~;.j. . .w._: ,J~;;,,J,;,,;.tt.LYII 

•• t ••• ~·;t..:~.:.:. : . .:::."'~-·~·· .. 
•• J·.:.-.. .. ~--··.:i I. 
.:::,.:..~va:.r ... ,w:a- .~~~r.il-..• 

p.,-.;.~,.l ... ,~.!•,~•·l:' p&·~v•n•ia 

TGota.L 

;;At.:H/HOU&: 

o,;:~ar~HIHOU~ • OF TOT • 0 
~o~•i.cr., uo.a•Wa'.tl 
1:$~.(1Ct .. 711 4 ... 07 

i!.C,i;i 44::02 15.2$ 
-a .2r:; • 7.)S 
22.~~ 130 J.~5 
:ZCI.V~ ~.LV 3.~ .. 
.Lci. 0" , l.U~ 
IS • .;.(I .., 

2. ""' 13.\iO •• 2.3) 
1~. cc ••• 2.U 
,.;,,;.~ ,. 1.79 
l~.(l,j "" 1.7" 
O.O.l • 1. ~~ 

'-~" ; 1. S4 
s.v" l U. iW 
5.1)0 •• 0.90 
s.oo •• 0.9Q ... __ ,.., • • o.eo 
s.vo •• 0.90 

"-"~ • 0.7"' 
~-"" • 0 .• 1 
).4\1 • 0.61 
3.01) •• 0.$4o 
:2.Ui 2 0.47 
:!.;)" •• o.u 
o.aa 2 0.1.4 
tl.i,) • o. u 

---------- ------·-SS7.:t~ .Lt)li .I)V 

••• ll06 

:SMIP.HO. ... 
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PROJECT STATION 333 
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PROJECT STATION 335 
 

 
 
PROJECT STATION 336 
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PROJECT STATION 337 
 

 
 
PROJECT STATION 338 
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PROJECT STATION 339 
 

 
 
PROJECT STATION 340 
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PROJECT STATION 341 
 

 

O·•"I'IO':l)/ ~~~-- ~li:AA 'rYPS': &'t li~:l. POSITIOH:.LA' S 7!2 
:.iCAa'' st:.6' ~~rac1on .Lone £' L259 

'o't:•llt :.:."l:.l!:t:.l(l 07l4i':C.O 2~ (llin) Pul'PO•e c~OI•: 3 
l.~•..J . :>.:.:,.:/. :::u V.:O'!..;. :.tQ l. 1-> M·.,u, .:o~ 2 
a:~o>a::l~"''il: ~~ .. ;. (.;.a.IU'C"'IW.,-:4.: 
nu~I~'I'H: :.a :.9 vali<'1ty .:.:...s•: 

T.:,.,,.;.au Oil': :'J:"• WlN (o\ltl 2.00 • Sf'*•"' 3 t'.n•lO 

"• ~5.20 CATCH/HOUR: lf.O .• SS 

.... ,~~·Jj...'' .;.·Al'~'H/I&UUI\ f. u .. ~ TOT. c 
SAitP. ""· w..:,..:h&. II .. IIIWI'" 

6a'::lo.:.lo.14(r\l L~a·us .:..u· .1. tu!: C.S.4S 13$$ 43. "' 261 
;-';r·hY •·.:.~.,, ... O!uJ..:.Io.:-.t:.-.•n~;o ...~."91 ?4 27.17 
.~ ...... .:: ..... '1\.0I'=:I.ol.i .. .&4. '·~ :::JU 'it.~i.;J ~'-2 
t'VIII.M:I .. MV8 .i&U:i:IU:f &.16 ~2 s.u 
t~•,..:UolfYiil J\&w.Un.t. •. u. •• S.43 
•\I' lVI' ;,,..,).,l,ul l'.:!:~iut. 4.04 , 3.oe 
Tl't.:.rol.lol.t"a :J.o6p[UI'Iol. 2.7~ ... l .•• l 
'I' I' !ii.:"I"•"I'Uiif u•.::.; .,.,; 1. ~" ~7 LOO 
Ullt.-.i'l~o.:. C. :.ro.lol' i .!ui.ll .as l. 36 3 0.90. 
.:a,J.•:. i .:ioUt ~G .. • •.:a.o..;. (' Y i Wli' l.Oi • o,).72 
Pa~.e.J.1~A wi.~ .. at:U "· i2 

, 'ol.!lo 
.:r,a.,r.:...~.:.,~ I',~•U' i.CI~J. 0 . .55 3 0.:)) 
:.:::. ,.~ .i. ~~ • ., ll.t. 11 !i~o~OC::' '•':UN it~ 1,),:2:7 , 

"· "" l)o!:.: ~ t"• ~ ... 1''-1 (I I'I,Wt..OI',I.IM lj,~7 • Cl' lS 

TGotal --·------- ---~i79; UO. SJo 
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PROJECT STATION 342 
 

 
 
PROJECT STATION 343 
 

 



 183

 
PROJECT STATION 344 
 

 

Dl\1'&:1:;,/ :)fj._, CIAA TY~Et 8T "Otl PCISITIOih L.n ..... • • 
,., 

l2U !lt.art 
'fll'l'" :l:!I:50:0CI 
WGI :'il:i'03.3(j 
F'Di:f'TH: :0:3 
eo•nH: :l.J 

ltt<.fo a~r.at.ion 
14:~~:00 30 (a!nJ 
97~4.50 l.SO 

•• 22 
,.,.wine •Hr: 

Sf'iCU'S 

fcwaa~wv• ~r~t•ti 
li:~"."iat6PI\61~o~• .a.eneua 
F-a6uQ,:.~c1i -u,~o~a ~~~u• 
C.al~i4Y8 ~~~~~~tylus 

Srr~••~•u•-iiet~l• 
IU•n• airl~•n• 
Td.$h.i.wrwa :L•ptwrw• 
Pttn t~M•u• .:aw .i.r.qwa •· 1 u 1t 
Dr~F-•r•• atrlc:AnA 
Cyn~aloaawa ~t•naaal•n•i• 
T~r~~·•.ar•~rat.a 
r~ .. ,•ap.er.a.•us l,;.nt):i&'..:.Jit&'i~ 
~anu~ru• ~ea1u8 
Cyi'IQG1Col8ua ~anaa·i•n•.i.• 
S,:.toYI'iiiUI•il cua..;oro~~ncl-1" 
I'Hu·c.•.:ic.r. p~li. 
Tr.!actfi.II'U8 ~re.:.a• 

U.r .a-= t• ~o••·n•&·u• au r 1 ~us 
S<.ordir.sJ.l.:. lii~.:ICI'41lRiB 
Ctol.:.i'~.,'f.; o)lllt.fU S .; hi' V Si Ul'llS 

fwrpo•• ~0Qe1 3 
ANA eOO. I 2 

o••~~. c"o•: 
va.U~.iey 1:1)~: 

100 • s~ee.:&: 3 

lSio. 75 CATCM/tiOUA I :i09.50 

CATCH/HOUA I OP TOT, C IAMP.nO. 
wellh' nu.O.rl 

N.OQ Ui ::n.w. ••• 60.00 • l.'i.JI 
21.00 30 9.06 ... 
25.80 ,. a ... 
19.80 ,. 6,40 
17.40 1152 s.ea ••• l$.00 .,. •••• U.IO ••• '"·"' •.• o .. 2.U 
o.o~ • .... 
6.00 • .... 
).00 ... 0.97 
2.60 ' .... 
2.40 • 0.71 a .eo • o ... 
1.20 •• 0.~9 
o . .-o • 0.21 
o.,o • o.u 
6.30 .. ",J,O 
I,),)Q 12 ILHI 

-----·--- -------30~.$\) 100.02 
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PROJECT STATION 345 
 

 

lh\'l'~tl':s/ t/IW O:EAR 'l"tf'Cj r.T Nc..:l f'<ISl'J'lON:Litl $ )3l 
,:~;.,re IH~•I) IJWI-.UC:.•l Llollftl 11: 12$1. 

T~Hii !l!.:20i\l\l ''-;l.l:tiC'ICt "' ••4rd f'~o~rpoa• C"G.I 3 
I.VC' ;'i!H2.7Q \tUa..ciol) &.$Cl Al'•ia .:~• 2 
1~£/li:P'fU: ;;:.,. U .;;~u.rconc&. c-ode; 6 
QUii"'l'll: .;:~ 24 V•UdJ.cy UoM1 I 

~·,;.wi."" Gil'! l:J~• •U.ao• C.~CI J.2S a .li:JitrMz :J •n•JCJ 

Sf'ECIES c:AttH/H.OWl t. or 'I'Of. 0 .....,,NO. ... , .... , 1\uMra 
i...,.tYi"•••u• •v•~t.ar.cr • .:. 4,1(.,(111) .... 4.2.21 
U1•t.6. Aoia•icJ>Il<lo 6&.00 $62t 1.24; ... 
O•l•o1a,a a.c.a•ccvlw• 1&.00 .... ..,. 
PA.nwllrua roe1ua 7$.60 l:lll 7.71 
P~WU)'• 4t'IC' l.kW~ 7!..60 ... '·'' Eu-6..,.tarG•wt•ru8 <~~WI'i cwa 70,20 2340 7 .... 
'cro..c•wa t~~c~la "''·00 •• ... S.$ 
~r•~• ~~.~l·~~~·•,w• 27.00 •• 2.'1& 
A.rlu. p..-ttU .23.40 .. •·» 
ltr-tn.r.r••ld aolt•\4-"a aa.oo • %.24 
TriCI)iiU"u• lttpcwrwa ae.oo , .. .... 
P••~~~cwlicnua cypua &7.20 ••• &.71 .,. 
$Crlotn• GC~ra.ali.• t.oo .~, 0.02 
1°UIII'.;.a.: i.:.n ~~•.L 1 7,20 ... 0.7~ 
Slo1'" ;Lr,•ll6 llz...:I.Grer.a i a 1.4.0 40. . ... 
..:Jol.C.I'.)•.:oaono~• .;r.rv•urw• 5.4!1(1 ,. . ... u.c.,.s,,;• •f 2.t.to 2 0.20 
A1~~~· ~l••anGrlAY• J..IO 72 o.u 

-~-------- ---r.:.c~l 9ao.al) aoo.oo 
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PROJECT STATION 346 
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PROJECT STATION 348 
 

 

JhT~:J~/ ~/A9 CEAA TYPE~ BT No:l ~~ITION:Lat S 721 
•itilort stop ~t.arAtion L~na £ 1ZZ9 

TIM~ :W7:26:00 07:56:00 ~0 (ainJ PurPOe• ~00.: ~ 
LOO :.;,a"~. ::!:0 ;ttl!O. 50 1. 51) ANA e~ 2 
FDS:PTH: ':10 117 CearCond.code: 
OOiPTH: ioll 117 Validi~V ~oGe: 

T~wi~& Gir: ~25• Wlre out: •OO a Spe.d1 3 kn•lO 

can ~•• .,., ,--...:.r. c t.a.l•u• 
f&l~!lt.aa ~llott1L 
iplr•pnoJ.11a ... ne\la 
O.nt•x ll.DDOau.a 
Dento:::x uocc.l•ns:Ls 
S.5'ti6 .:.Cficlnalis lolerr.sa.a 
Spa'""• '••rwl.•~•tir:"Cwa 
Tr•.::r.ur~.s r.re.:~• 
s~ .. a·ua p.oa&rWI airir:Am.ta 
lW.JA •ll' .. liitWI 
Oer.'C6X c-•rr.ard1 
~Oio&"o3inall• aui"J.t:r. 
ct.ilut"~"''"' r.~&l•r i. 
f"iatul.t.&•i• p.at1•D• 
S"l...:.ar~ <oltio 

TOtil.l 

as.ao CATCH/HOUR: 

CATCH/HOUR 1. OF TOT. c 
we18hC nu.aDAra 

so.oo lOU :il:i.U 
27.50 ••• 16.0~ 
a4.00 • 13.99 
20.00 .. 11.16 
15.00 104 8. 74 
11.20 ,. 6.53 
?.80 • 4o.55 
.;.QO 114 3.10 
2.60 2 l.SZ 
;Z.QO • 1.11 
1. so 4 0.87 
1.!0 SJ 0.87 
1.00 • .;1.5$ 
).00 .... 
0.50 ,. 0.20 

----m:-io -106702 

171.60 

SAHP.HO. 

27S 
277 ... 
276 
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PROJECT STATION 349 
 

 
 
PROJECT STATION 350 
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PROJECT STATION 351 
 

 
 
PROJECT STATION 352 
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PROJECT STATION 353 
 

 
 
PROJECT STATION 354 
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PROJECT STATION 355 
 

 
 
PROJECT STATION 356 
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PROJECT STATION 357 
 

 

CATi:19/ S/8" cua TYP£: at Hco: 1 f'O!ilflOH:Lac 
$Cart -~l)p dura~iOol\ 

TlM&: :06:3$:\)1) V~:OOrOO •• l•in) 
L"'-1 ' 121. "/1) 12.2.70 l.20 
fDif''fU: C.£ 66 
SDIPTU: us •• TC>wir.l 41r: 330· Wire out.: 

T.:.~:al cateh: 

SP2CI i'S 

Dracnya~~•rua auricua 
1'r1c.hiurua l6pc.urua 
~~e~llua b6llo~ti1 
::•I•n• donaU.a 
Tr~chur~• cr~ae 
foaa4aava juDelini 
Sphyraena auacnancn~ 
Poe&Gaaya inciaua 
Psey~y~u• ~rayena1a 
o.nc•x an1ol•nata 
A~:r•~~oaclon a~uid•na 
O.r.cew c.arnardt 
~~apcerY& rhonchus 
a~lcoi~~· G•c•d~ct~lus 
U111brina c .. n•ri6naia 
~P16 ~(ticin~lia hierr~.1a 
~<arda 1u.rda 
~'r~u•c~u• iiatol~ 
Sparus '••rul•oacic~u• 
Ple~t~rnynchus ..atc~rranaua 
i::~=oin-i'"l'*lua .~r..:m~tua 

L~n& 
Purpos• c....::se : 3 
Area c~.:! 2 
..:; .. Nvr.a . .;~•: 
VaU.11ty CY4~: 

250 • Sp.HC: 3 kn•10 

54$.60 .: ,, TCH/HOUR 1 

QATailltOUic 
weiahc nwac.ea·• 
au . oo 2: uu • ., 
106.0. 3~6 
6$.28 0~4 
6&.20 104il 
d.H •::.: 
31.40 72 
32.64 :.1 
)2:.64 21)4 
20.40 122 
20.40 41 
u.u: 10 
12.24 :,J, 
1.16 S2 
8.16 41 
8.&6 O.l 
lo.AI) 2 
lo.8~ s 
4.80 s 
3.60 :2 
3.&2 2 
:1;.16 2 

a or tor. c 

••••• 1.01 .... 
4.65 
:.7a 
2.12 
2.48 a.•• 
l.SS 
1.11 
1.15 
0.93 
0.62 
0.62 
0.62 
\),)6 
Q,36 .... 
o.a1 
0.24 
0.16 

---ni'·•• 

s ••• • U05 

SMP,NO. ... 
••• 
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PROJECT STATION 358 
 

 

I:IA'tl: !'ill 5/0o;, CEAR TYPE: 8T' fto: 1 PVSI'fiOfh.La~ $ eoe 
~c~rt $COP d~racion Lon1 I 1313 

TIH£ :10:38:00 11:08:00 30 C•ln) Purpo•e ~OG•• 3 
L(oll : 133.20 13.(,.6\) l.50 Al'ba GOOO 2 
Fl;liPTH: 23 2$ Oeai'C:Oftd.CCKIOI 
EIDiPTH: U 25 YaUCIUy cOd•: 

Tow1n&·d1r: 325• Wlr• ou~: 125 • S~! 3 kh•lO 

I Uat.a •fr.l.c6n,. 
flra-:t.yaeute•·"• """'" 1~:us 
C r.l..:woac.:..bru• .:r.•·yllut·wa 
.:::~o,·.:r.•rr.lnua O•·•vipitUI~ 
r-~.~~~"~:oll~hua r,ypwa 
~~:•roac it:.r. peU 
Spby•·•aln.- iu•~no\tlcn" 
"fl~l.:toiiU'YI lttCUOYI'W:$ 
~~QAdASY• Ju~lini 
~ynop.or.ucus ietro.: 
scr~c•u• CiA~:"l• 
Al•iua: UrkU 
S.aler• G~rsaUt~: 
~naeu• n~~:,alla 
EP.blppi~n aucclt•r 
~~l•oiO.• oe~•~·~cy'u• 
Da'61)Ar.., alrleAM 
~Y~cl~•u• ~anarien•i• 
D~•~•~1• aareari~a 
:3.!. .. -:JLI..,UA IIW61'•n•i$ 
Penc•~•u• 4uinquar1u• 
~l.ccia al•••ne~ .. Lnu• 

·rocal 

.:!111'CH/tiOUA I 

CATCH/HOUR 
w•i&hlt I'IWII>i'U 

12&.00 1112\1 
96.00 ~S'111 
$6.00 OY(I 
4&.00 10 
lool.DO 472 
"0.00 1:.!~0 
32.00 112 
28.60 lL:I<I. 
,6.00 ~0 

16.00 10 
16. 0\t .)~ 
11.20 16 
u 'lf! 7~.tt 

'1.00 :2:~ 
1.00 16 
8. 00 lr~ 

U.VO Hlo 
6.400 16 
".eo 16 
3.2.0 04 
1.60 ,, 
D. 00 16 

----s.;:eo 

s or TOT. e 
2l. 70 
1,.211 
9.49 
1}.14 
7.05 
6.71 
$.43 
lo.88 
2.11 
2:.71 
2.71 
1.10 
;. • i>O 
1.53 .... 
1.3& 

'·"' 1.01 
0.81 
o.s.tO 
0.27 

SNIP.HO. 

292 

••• 
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PROJECT STATION 359 
 

 

DATR:l$/ £/&i CEAR TYP£: 8T No:l POSITION:La~ S 752 
start uop duruion Lone £ U04 

TIMI t1~:1S:OO ll:~S:OO 30 (atnJ Pwrpo•a coo•: 3 
~..!X: : 1S2.0Q 1:53.00 1.$0 ANa coQa : 2 
f'OEf''fH: 2~ 22 0earCond.COG6t 
BDIPTH: 24 22 ValiditY cOCM: 

Towina dir: 334" Wire out~ 12$ • Speed: 3 kn•to 

.:S:ot•t.W: JU K~ T""cal caccht 

et, l.:~or..:..s.:o.t.rus .: r.rys urua 
Carc:hAI'hinu• ba·•vipiona 
Dnoc h)'d•ut<trus O.UI'i t us 
llhr.a airi.:a.n• 
C6l6oia6a ddcaaactylus 
Spnyraana cuacnancho 
Sco•baro.orua triter 
Pa<tudocollthua typus 
~•u•anx t;.ic olor 
1'ri.:hiu1•u• l•pc.urus 
Su·~llla.t•u• Uat.c.la 
:'f6r.:IA M81"06 
£.r.l•n• .,c.rsalis 
FiaoGc.nopnia •••L~inctua 
S.&.i'Ciir.•lla. aed•r•nats 

..;.·,\l'CH/HOUR: 

CATCH!HOUfl 
~lane nu•~r• 
l20.oo g~~o 

54.40 16 
"'.eo ~2:ae 
36.80 2000 
e.1o :.a 
6.~0 32 
6.40 6 
6.40 32 
3.20 16 
3.20 C4 
2.60 6 
2.00 2 
1.60 ... 
0.10 2 
0.00 32 

'lo OJ' TOT, e 

64.33 
10.92 
a.te 
7.3e 
1.03 .... .... 
1.28 
0.14 
0.64 
0.$2 
(1. ~0 
0.32 
0,16 

---zta-:-zo 99.ti 

49S.20 

SAMP.IIO. ... 
••• 
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PROJECT STATION 360 
 

 
 
PROJECT STATION 361 
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PROJECT STATION 362 
 

 
 
PROJECT STATION 363 
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PROJECT STATION 364 
 

 
 
PROJECT STATION 365 
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PROJECT STATION 366 
 

 

0.\l'i.::; . .:u ~16io CUR TYPE: Bf Mo:l f<#SJTIO.:La\ S ?4i 
t{ten st.;>p -.lurat.ion LOAa I 12$0 

iiH£ :~7:5!.:~0 Odo2S:OV 30 talnJ f~r~ C~r 3 
LOO : ~.:, 7 ... ~ :!48, (IQ 1. SO Aru COde 2 
f'OitP'rrt: OS it GearConcl. Cc.le 1 

gDil~TH: ~5 i;i VtUOlty Code: 
T.;..,,J.nt~ "'1r: 3:lO• Wir• OU1: 1 400 & SPMCh ) kn•lO 

151.20 CAl\:'tt/HOUR: 

Pa46llus ~l~~ttli 
Tn.O:OttUI'U$ cr••.:u 
DuntotM c~naO*na&e 
r-1e~co t•r.yn.:r.u• ...,1 cerr aneu• 
Spr;yraon.t. &IIA~hatl~ho 
Uw"l'in~ .:Jon:u•iotM.l& 
·:·,·i.c.I • .lUI'"'~ .i.lii.,cwru:&; 
:!.:ua i.:;.t.to:>r 
il..:..:.~• e.c.~p• 
F'htul.:.1•i~ ~U&OA 

'" ~-~.: c.::.a.: i.;.r. ~~ui.-36M 
06.::~5'tVI"U• rr...;.ner.ua 
cr.~•t(IO,)n nwi l•a·i 
.S.:..I'•:Ii.t.wlL:.. :."''it"" 
Tva~r¥WOa •••iccacua 
OA-rot.6M .looi.,-:.:O.l.,)fllli• 
O.~a~t•r~• ~un~cacua 
AriC.&IIoll l)o);Wi 

S•uri.~a ~~••lli~r.•i• 
P6a•tac~.l~n .;:aca;lotol·eccua 

TO:.Uol 

CATCH/HOUR 
w•taht ......... 

23$.30 2700 
70.10 .... 
75.20 1616 
17.60 •• 16.00 .. 
14. 41) •• 14.40 •• •. oo •• 
~t.oo 368 
a.oo •• 0.40 •• 4.ao •• .... •• 
4.a~ ... 
3.20 ... 
3.20 ,. 
1.60 32 
0.00 •• 0.00 •• o.oo •• -------S02.40 

~ or TOT. c 
...... 2 
U.2t 
14.87 
~.10 
3.11 
2.87 
2.87 
1.59 
1.$1 
1.59 
1.27 
il.96 .... . ... . ... .... 
0.:>2 

lOo:ii 

SAMP.H<t. 

302 , .. 
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PROJECT STATION 367 
 

 

DAT£:20/ !./99 ORAl nPI: •t N01l f'Otlfl0fi1LaC 
scar~ ·~QP GuraU.Qft .. ..,. 

TlHi : 10 n)4: 00 14:34:00 30 (ainl Pl.lrpo .. coa.t 3 
l.o.l ' 263.20 264.60 1.40 --·- 2 
FUS:PTH: •• •• o-rcoM.cocaer 
(IDI:PTH: •• •• vaUdU.-.r coda: 

Tc.win& dlr: 33-s• Wire OUt I 400 • ·-· 3 ltr\•10 

Total caccAt 141.75 CATCH/MOUI: 

.S:PECI£5 

Br•.:-r.yJ<i\ol~va·u• 4lua·i tua 
·r,·.;..;nu,•us t•·~o.• 

fo,allu• ~lloctil 
Oan~•x ~oneoene1a 
TC..:l.!>.t'.:Oo:ll..t• *4Ci tcatu« 
IX:nL'"'" .li1C:Wl.:ul4111 
£Aur1~• ~r••111•na1• 
Acracto•~lc.n ·~y1Q•~ 
Trtch1vrua l•~turua 
~n~•x <:~ftArl•n•1• 
Saa·.;~.r.o.l.la •uri 'I: .a 
e.:.opa cooop• 

CATCIVHOUR 
w•ilht n-...Mr• 

1)7.00 lll2 
60.00 34140 
se.oo 1276 
4$.00 710 
e.oo 21:1eo 
6.QIJ GO 
6.00 180 
G.t)O 20 

2.00 "" 
2.00 10 
1. 00 30 
o. so 20 

---li3To 

~ or. TOT. c 

30.19 
21.16 
20.46 
15.17 
2.82 
:2:.82 
2.12 
:1.12 
0.'13. 
0.71 
0.35 
0.11~ 

• , .. 
r 125:1 

283.50 

&Mf',NO. 

, .. 
>OS 
306 
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PROJECT STATION 368 
 

 

L:··n'£::ll>/ :!./.39 CiAA TYPE: OT "o: l ~~JTJOH1 &.61t 
,u:arc stop duratlOA LQnt 

T ff'li !l~:~~:Ci\1 U:SS:OO 
L...N ' .~rjj). uo :!U~.Sil 
I-'VEf'1"H: •• •• aotnH: •• •• r.:.w1n11 , .. 103• 

Bl·~ctoy.:J.•uteru• Aol.ol' : .. a 
Trlchiu.r~• l4pc~1·u' 
P<~or.aeus r.oci.,lis 
P•4ud.u~;..:.11th~o~s cy1: .. 
u~nt•~ anc~lcnsl£ 
l:itn.t'irue lir~uiot\:! 
Ulilt.,•J.r,::;, O::.tl'oArio}'AB~' 
O .. nc.:.J: borAAI'•li 
f"ac-..s.e. l.e.~&caria 
Cal<!Vi..:Jots 11.:.-::..la•:r· lu• 
Bl'l;.tUl.11 l:o.:ol'b,u• 
P&I'.SPolona.ua l.:.n•u· .Ht'la 
~a&otllus ~•ll~c'i 
Pu,ros.:iotl P•H 
Cr~~~»~"li"e• t:l uv. 
Po•~••Y• inc~•u~ 
Uhb~ alri~an~ 
Tl·~.;t,,u·w• u•..:;y.,. 
So)l.•l·~ .:So;.t••ol.li• 
L..;;.pl1i~•• kotsp1 
f,jl'~a.:.l.:. '~~·poo,,J<) 

T~~oal 

30 
l. so 

Wire 

(aiM f'urlio}S6 .... , , 
Ar .. ..... ' Cht"COM.~c;Ki6: 

VaUcUC)' code: 
OUCI 275 • Speoeca: > r.n•10 

12:0.00 CATCK/HOUR1 

CATCH/HOUR • OF TOT • 0 
1.e:Lpr. n~.~ao.r• 

iO.OO 2:932 33.)3 
40.00 672 16 . ., 
17.60 ... 7.33 
Uil-00 ,, 0.67 
ll.60 '. -· 1.6? 
1~.00 241i 5.00 
J(l.4<.t ... 4.J) 
e.ao 176 3.67 
6.40 <6 2.67 
~.60 D.;, 2.33 
!..£0 , 2.33 
4.00 761 1.67 
4.00 •O 1.67 
4.00 ... 1.67 
4.00 •• 1.67 
1.60 •• 0.97 
1.60 •• 0.6'1 
1. 60 40 0.67 
1.60 .. 0.67 
IJ.80 • 0.33 
~.80 • 0.33 

----:i,~-:"0(; ·------· 100.02 

• • •• • l;t07 

2.t.O.OO 

SMP.HO. 

308 

301 

307 
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PROJECT STATION 369 
 

 

LiftTI:~f// StOW .;liAR T'l',.l: UT Ho: 1 fQSJ'I'l"": LAC s 823 
•care uop ca~o~rauon Lona I uo• 

TI"" :16:00r00 16:)~:(.10 ,. (•1Ai tl.ir110•• c~• • l 
LOG ' lOi.U llO.Gil l. SGI Ar•a COQtl ' • FOIPTH: 11 70 aearcona . coo• 1 

801"": 7l 70 VaUdic~ COCIIat 
l'""'ina <Ur: l.~oO• WlN AWC: lOO a ·-· , Y.n•ao 

:t.crc.s, 24 Ka Total catch, 1.20.71 CATCH/HOUA1 a.u .ao 

SPIClU CATQt/ltOUR '- or TOT. c SAMP.HO. 
we1anc nr.&aMre 

8racbvoewcarwa •~ricwa 70.00 6922 ae.•• '" 'fr1Cb1YY'UII lepc"rw• u.oo 480 25.67 
Brocula Nr~au 24..00 30 9.84 
Peeudocollt.t.tu ..... o.s . .;..:~ 20 6.21 
~lt.n.rua 11AC~at.ula 10,.00 ••• ... u. 
CaleoiO.. oec~a~t.vlw• .... ... ~.12 
Arcyroloeu8 hGlol•pldocya 6.00 30 2.41 
St.roa.At.aw. Ciat.ola 6.00 .. a.•• 
,..auaa luc&rh .... 40 2.41 
Ua~rl~ canartenaia 5.1)0 60 2.07 
Pena.u• nAt.lalJa s."o ... 2.07 , . 
At.r~t.~ClWA • .,..t.ti..Joi'n• 4,.1)0 ,. , ... 
Pac•llua ~llwtt.ll .... •• 1.66 
Para~a.u. l~nairoat.r~• 4.00 400 1.66 
OOAUOAI 2.00 120 0.83 
T&'achuNa tree. M l.OO 30 0.8~ 
Pt.aroac.ien 54-li 2.00 10 0.82 
.:S.len. dorsalia 2.00 20 0.1:) 
Dane•• toarroaTG1 2.00 30 0.13 
Iliat,• a&rica~ J,I)Q 10 0.41 
Pt.•r~~hrl••u• ~ll~i O.SQ •• o.aa 
Ur•no•copu• ~l~aca O.QO •• 

l.t.J.750 -------Tot.~l lOO. 01 
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PROJECT STATION 370 
 

 

ltt V DA. f'RlOT' J.;of' HAHS&'N 
f'810i.IICT: A2 

DATE::lO/ Slit 
a~;ar~ 

Tr:"r :19:11:00 
LOO : 3;,9.2.:1 

~··· TTP&, IT NO:l 
•~'-a;t .:~.ar&cic.n-

20:1•:00 '0 t•inJ 
339.2:0 ) • .;.c, 

POSITION 1 Lat .... 
lo'DEPTH: SI)O 
uOI.:f)'h: i(l~ 

·:.;.win.i .:air: 
••• ' .. -·· IO.J• Wi.l'<t 

P~o~rpoae coda: 
Araa .:ode 
cearcona.co.:~•a 

Viit.li<:litv c.:...1•: 
.;.u~:: l.t.OO • .ipe...:~.- 3 

3 
2 

.t U4 
I 1252 

O.:ATCM/KOUR ~ ~F TOT. C SAMP.NO. 

Kerlucciua p~lll 
r....at~c.u·<:u;ua oi,•i.:-.nua 
Arl•c.•u• v•ria~..-.a 
~l•r~acc.•i~• M~. 
lla,I\.,.•W~• aalAhQCJ'Ari~ r.oo• 
Chaun.x ""i.:. uo~• 
va~lla bl~ckl~~i 
E~aopcerva ~111 
Hoplo•~•cbu• ..a1~rr•~• 
Scer.oeaat1• •culpta 
M&uala ~v.ua 
CO.loriachua co.lorhlncwa 
X.OOO.r•i~ntnva •~1•11• 
86ftt~aua tanu1• 
Pl .. lopaueu• edwaroaian.wa 
.t~oalu at t lnia 
PlaalonJ.r.a ••••tia 
Hal~•awrw• ~van1i 
HIIZUala al) 
Ne•&chthv~ ac~l~~•c•• 
Ditoa·anc:l\l.la • r l..nti,;old 

waiat.t 
iO.OO 
Sl.OO 
1.20 
).00 
3.00 
2.40 
2.40 
:&.40 
1.20 
1.20 
o.to 
0.90 
0.60 .... 
o:so 
0.30 
o.:oo 
0.00 
0.00 
o.oo 
0.00 

n~o~~aWra 
300 

91i0 

••• ,. 
l32 •• •• >O 

:16 
78 
12 
12 •• ,. 
1S 
12 

1 .. 

• • • • 

S.l.60 
:,o.la 
". 2t 
1. 7'i 
L7t 
l.4o~ 
1.4) 
L43 
o.7l 
0.71 
0.14 .... 
0.36 . .... 
0.30 
0.1 • 
0.11 

. ., 
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PROJECT STATION 371 
 

 
 
PROJECT STATION 372 
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PROJECT STATION 373 
 

 

U,\'fE:;·:li $//$~ ~&:Aft T¥P£: b'f Ng:l f'OSITlOlid.it.~ S ~:,lo 
'"uu·'t atc.p ot~ril.~ion Lon1 1 12!8 

Tit-lE: :U~:~S:CO 04.:SS:OO 00 (1111nJ P'u1•po•e COde, 3 
:.vc , .:.:n,.;..rl :.i79.'1i0 3.00 lu·•a c.xae 2 
f.'llf.f"Ttt, 1 ~9 2.0G IJo)&rCona. c~da: 
ill.Ei'TH: 1;-ii ~uo va.uduy .:oda: 

T..:.ldr.& cHr: ;;su• W:lr• out: liiOO 111 $pot6d: :;_ kn•Ht 

::!:HLOO CI\1'CH/HOUR: 

..:.·t,l.:.•·.:.,:.h t r,blilu.•• & t la.n cl.:us 
Pt&r.:..'tlll'il'liiUif bo111J.lc..:1 
N.;,l·lu.:;.::ius j:-.;.lU. 
f' !.US' i .:::.l;.~n:..au• tt..::lwa l'dll i Jr.nva 
'!'1·ict.1 urua l.:p~~ru• 
·.::l;o~~l iw..;.r. i<: t. thY 11 '""'~••1.• h1 
't..<!:J.!t i:.l•.;;l' 
:::.:au1·1J.1. ~:.r..,siJ.i.ensis 

:!l'Ot.ul•, 1:-Ai'C.-.ta 
Uw.allt.!l t l'.:f•li\:S !'C'"'I''•i'US 
!·Jys t•·1~·YI..il!: r.:.s tell Jl tU!: 

T~t=-l 

CATCH/HOUR 
w•ien~ r.vaOer• 

ll.oC:., I~. "'.!!~~ 

-' ... go :;:~~ 

'23.20 212 
llo • .t.O 2.1o00 
lO.o~,O 32 

2.41i 72 
2.t,O ,. 
1. c.o 1:J6 
J. bCI 32 
0.&0 •• 0. 8(,j ,. 

----22&:-oo 

1. OJ' TOT. c 

G.:..:h 
~ .... :~.s 
10.18 
6.32 

'·" l. 05 
1. 05 
o. 70 
0.70 
0 ,·35 
o.n 

--roo7oo 

22il.OQ 

SNlP.NO. 

jj,~ , .. 
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PROJECT STATION 374 
 

 

~EAR TYPE: ST NO:l f"SITION: La'C 
LOll I 

rt!1E 
:;c.o.rc 

:12:.:.5-:UO 
.... .::.1v 

'1 

<:t'"'F- dura~ion 

lJ:toS:OO 30 IUL1nl 
L~·.:O 
FJ!;PTII: 
<lV£!'Tt-1: "' r.:.11ini: 

l . sv 

Wjr.;: OUII;.: 

real >.:oHCh: 

"JrJ.-:r.lo~n•.!l l.a-~tUI'U.51 

f>.s.,;,u.J~I.:C~ J. ~~.U"' l;'f!"U• 
Ur.:.<.:.hy>~.o.U\eru• auL"1'-\IS 
<• c,;,rc.~.: i..: .. r, P-!:11 
::..b:!"',;, <dL"lCArl.!l. 
"··,J.~.:..J..-J.ss ae.::;..:l•.:·cylutr 
f~lll-"~ii!!YO': ;I.Jt.-.:ll.i..Lili 
O~syati! m~rmc.rara 
l'~l,a.<llu~ r.~t1;,.l~s 

[)i,:ul,;..:.:.·U.;.!Ua CUil&IH.l 

l).;.:y!t.Lio; :1;1' 
,\rgyt·u:c ... u:;; r . ..:,L.,;..L'"'~.i.J.,;.ciJs: 
:;;.:;lc.l·.~ "'"·>i·t.a11~ 
;; b 1..:·1'<;>,;> ~ >-a.l:-1· t,. a .,;:Jot•y Cfol I"' UJi 

V!"~WWWf.li rv;; i:ru11e-li 
·:·,·;....:t ... u· ... "' ~.·.-.::;;,..,. 

.St.t•v•·.:r..:.r.~ li\.l•.,;r, .. r,,;.r,;;, 

.' . .;yll.;.l''""'i:: o:-..:-.:!IC.?..L.i. 
,-,:• ·:•.:<:!:: ;~.l.o::J'.~Io,;,ll"ifOUI> 

,,·.~·L..,.JJ..;;" ..:.:a: ... j:-J·,,·:..::twu. 

f'urr.."ser Co)d~: 
tu·~&. .;.--:~.:1<!: 

CearCond. code: 
V:~lidi~;.y .:ed.e: 

l.51J Ill $~660: :3 

lloJ.ZO ~ATCH/HOUR: 

CATCH/H.:»Uft X OF TOT. c 
1./oUCtl't numbers 

s~.oo 1224 18.8$ 
~1.00 1C.d 1-6.02 
SO.Jo~ 11,0~ l7.60 
1,8 .. 00 2UIO 16,76 
21.6~ ... 7.5~ 

'il.OO ,. 3.35 
7 • .::i.O !2 2.SJ 
Q.OQ 2 2.10 
6.0U ~ ... ~~~ 2.!;1~ 

0.\JO ,,. Z.Otl 
5.00 2 1.75 
~o,SQ 12 1.68 
3.6Q •• \.26 
J.64J Ji:i 1. 26 
3.60 ,. 1.26 
J .EiQ :li, 1.26 
l-20 ,, O • .to2 
u .. uu 12 
0.00 '" O.I;J(J 12 

. ,_, , .. ;1 ---------
_____ ....... 

2S6.4U 1110.00 

• E 

266.40 

So\11P.no. 

'" 
>22 
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PROJECT STATION 375 
 

 
 
PROJECT STATION 376 
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PROJECT STATION 377 
 

 

OATii:~.l/ !d~'il .;;SAft TYPE: I:IT H~: I PilS1TlOlt1LU S it4~ 
sU11't •top Ch.aration LOni: I a al9 

.TJMi ,;20:26:UO 21•2€HQ0 60 (11.101 Pul"po .. ~od•• l 
L..:...:; : ,,.;.S,UI) "-'il7.20 J.OO Area c!AI.t 2 
FO£PTH: 4~2 4!.2 ~earcona.~od•• 
aOII:f'TH: 452 452. VUld1ty codea 

·rc·wine cUr: s· W1r6 out:ll!.O • .ipc~: 3 Kll"l0 

'l'ctal eaten: 

£PEC1£~ 

"*rlu,~1ua ~ol1L 
(;uoi~•P• sp 
Tripl.:.pM;s Sf-
;;:ht.UAoliiiC jlll>: tua 
La••~r.••• 1auroye1 
~c~arcinu• ~frL"a.nwa 
Cent~·oeeyanua cropL~at.llri' 

Halacoc•pnollllua ~~cLd•flt&lL• 
Plaai.,;.nU:a .. a.n.h 
Cibran~nua btl~nti~us 
BatiWIII~ua ~aelanwt.ra.r.ct,ua 
~o•loa·incr,~,~s .;odilOrhincl.llll 
~YilOI<Cint.Lc~o~s i~rux 
C!'.l.:.&"Yp·i'•U·"'l•ws •c&ssizi 
Plaaio~n~cus •~w .. rdaianu& 
Melanc.aco•1•¥ ap. 
BanttoO.Chl&IIUa t~r.uia 
it~~cerua polli 
Ariat.eua var.IQ~n• 
H .. ii)RAUf'loltil tlf-

511" 70 CATCH/HQUI\ 1 

CATCH/HOUR 
w•l&hl: IIUIIIte>r• 

3QO.Oii 1.350 
lb.I)O 11i1 
16.20 4060 

'"·"'" :l42 10.80 108 
10.10 2592 

$. 40 18 
s. 41) u 
!. .40 2CIOG 
5.40 360 
3.60 18 
3.60 S4 
3.60 36 
~.61) 54 
2.40 65 
~ .&o ~e 
1. 81i 36. 
1.80 18 
1.10 102 
1).01) Ul 

~ OF TOT. C 

77.39 
:.i. .S2 
3.17 
~-·1 
2.U 
2.U 
1.06 
.~o.OD 
l .06 
1.06 
0.?0 
O.)'Q 
0.70 
o. 70 
0.47 
IJ.lS 
o. 3~ 
0.3$ 
0.33 

----sri~7o 

~U.?O 

~AHP.NQ. 
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PROJECT STATION 378 
 

 

Llfl'fi::=:lt !../tl~ CAAft 'IYf'£: irf 1'10:1 PQSJTlON•I.U. S flSl 
.'H~a·\ :;-t.;.p .Juration '-.;.na ' 1:.2!4 

i'li-Ji: :.::j;:U3:0U UIJ:O):OY C.O (min) f'urP"-•• .:.C.Q'Ill; :21 
LOO svo::.. ~o ~.va. '" :l. oo "r•• cod• 1 
FO£f"J'H: 3.£.1 :J.;... UeAJ'CC.nd. (;.;.Cic- : 
uvavrH: 3!:-l 2-.~ "'"'1111Hv .:<Jallil: 

Tow1nc .:i11': 1!;• ~are- c.ut.: tCISO a St.4ad1 :, Kn•10 

;!'.f'iCZ liS 

11.,.,.llocclu~ s;..:.11.i. 
..:r,l .;.,·.;.. F-J• t t.t. hau11 .!l.g, os e i a 1 
f'tar.:.t.r.r-1ssu!: Wll.: .. .:i 
f<ot\111'-*li<h::uiil ,.,;.r,gir.,;,s t&'is 
.Syr.lo.ii'YP:I ao.i..:l''-l•FoiS 
NJ. lb.:.l~6Ph.llug .:-.: C i<Jch\f &11 F: 
i ..... ,.,.(.>r,..;:.., .. l~<ul'<-'1~-i 

;,.;r,.u,·,o.x ""'.: n.nt 
Oitor.r.r.~r.u£ atl~nt.icu& 
Hy•ofln.).:'apt.e.J.us i taJ.i.:us 
.:yn"J:..;.nt.i..:~o.~~:~ ic-1·.:..Y. 
M'iBto8\u!l v&ri.:.IOI'oll 
Coalc:.rir.ct.u: .:..:;.eol.:..rr,J.ncv!: 
N.,!!u•ia .~.~,iU.!Il.is 

T.:.t.bl 

CATCH/HOUI\z 

CATCHIH'-'Ua ' OF TOT. c 
waic.tl£ r,UIIIDoil'!l 

21:18.00 l'-QO 46.8S 
--lo-40 ,-.ao 21.26 
70.io0 ioiiiC. 15.6:6 
~D.OO l€.~2 3.60 
11.2.0 4&CI 2.!2 

9.6Q •• ::t .16 
\1.6(; 17t :;: . 16 
G.4U ll:j. 1,1,4 
6,4Q !W2 1. 44. 
3.20 144 0.~2 
3.2~ . .. , ·-:l. 20 170 r,). 7". 

l. '" " V.l6 
o.eo ~ " ~:. j e 

----444:0~ ·---~i:ii 

'-44,00 

£AMf.tlO. 

~:,l 

:J:j2 
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PROJECT STATION 379 
 

 

UATB:2~/ $/SW C'AR TYPE: 8T NO:l fOSITlOHtLa~ S 1~2 
sc:or.r"c .stop .. :hu'acion Lone £ 1:10~ 

TI"r :OS:4S,o~ 06:'£,00 60 tain) Purpoae eed•• ) 
LOO ; 014.80 677.~0 3.01) A ... a OQ~· 1 :1 
·f'Di'f'TH: !.il2 !.~(. C6arC-,nd. CCII:&4: 
OOEPTH: SOW:;! S% V~U.:Ut~ ,;;oa~: 

Tow1na dir: :1.35• Wire .:.ut11700 111 S~.o•d• ~ kn"lO 

T.:.uol cat~l\: 173.31o C'ATCH/HOUR: 

!411!:116 to;.c Ol'" tr. us :. l r ioe ar.u s 
Hya&no~a~h6lu~ it~li~us 
AristoHI.!l' Vb.J·id&IU' 
11-l'I'J.\I.;..:.i.u•s 10-o.;..J.l.i. 
Tanir.cia SF' 
B.!:iHI\~~a, .. u.!l tanuia 
HY-ll""lz..e~.~~ lli"· 
:i:CCI"oifo;.lll"'.:itiS !':.;u!pt~ 

1'dFlCoi7-tlVS sp 
~all.el.U aar&l.;:&i 
C'ync.~r.tio!•d' i.,,·c.x 
~tiiO>r>to)l'lo~ "y lli 
Daania ~rc.iuna"ru• 
N•zu•ia ~aqua!i• 
X•noG~rai~ntny• .~,ial1~ 
'/arella olacktordi 
fl .. ioP*n .. Ya ~waraaianua 
I.~Pl\iue Yllil l~liti 
oJeryon ••ric:aa 
~lanoe~OMiG3 sp. 
RaJa clavata 
8athyaaa~ ••l•nooranchu• 
Ha~rocar~• ariaal411 
D!Or&nchus ~tlantic~a 
"~~ichrhys sc~l~pa~•~ 
Hvplo•t•cnu• m~iterr~neua 

CATCH/H~UR 
U61Aht n~o~•'-••·a 

102.00 ~CI400 
10.20 ')i. 

'io.OO n.;.. 
7.~0 •• 0.011 .. 
1,.80 126 
4.20 • 3.00 :Jt)\) 

3.00 4SO 
2. 40 •o 
2.40 >0 
2.40 ' 2.1o0 •• 2. CoO 42 
LilO 40 
1.80 •• 1.80 40 
LSO • 1.SO , 
'. 20 12 
0.60 • 0.60 • 0.48 •• 
0.06 30 
o.oo 12 
0.00 • 

----r;;:J4 

~ rjf T<>T. c 
58.84 

5.66 
~.1~ 

4.$0 
3.1,6, 
2.)'7 
~.4~ 

L7l 
L13 
1.38 
1.38 
1.38 
1.38 
1.38 
1. 04 
l. 04 

1. """ O.a7 
0.81 
0.6i 
O.lS 
0.35 
0.21 
0.03 

---ii":'ii 

173.31. 

SAN .NO, 

,,. 
~3~ 
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PROJECT STATION 380 
 

 
 
PROJECT STATION 381 
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PROJECT STATION 382 
 

 

~AT£:23/ S/SQ CE.U TYPE: BT No:l .POSITIONt1.ac S 708 
start acop wuraU.on Lone £ 12.27 

TIME ;l.;.:CIO,C.O 14•30:00 '0 (•1nl Purpo•• ~od•1 3 
LV~ 727,,~ 720.,0 LSO Ar•a coc• 2 
a.~H·TK: 70 09 ce•t'Con4.c0d•• 
f:.)£~TH: N 09 Val.l.cli c.y c~•: 

~~~1n1 ~lr: ~so~ wtr• ouc: 300 • S~: 3 kn•10 

Kc 

:::pl;ya-oon1l ,.,.a.cr,6.i)Cfn~ 

,.;.J.l..;.c.cuu,J.a u·n:.;a.n• 
CJC/1 L.!:Y. 10 t L-1.-<,;.~\1-" 

Total catch: 

;;.::pia ,;.ff!.;iM~ll• r.i.l't"~.;i.Jo 

Trlcntun•• lcFtwr ... e 
Oc.ntex c.)n1lrt•n~1~ 
~ntcA anc~l~r.•t• 

Paallllus ~ll~tti1 
::>.::J.ur .. ;, aw1·1alia 
.~.:.n,:.J;, 1&1Joro<J1 
Sf<QI""'• C"'Ot'lofl6~alt1C'C ... 
t'latwl:u-la "•c.t•D• 
Ct.ali~_,.nlcnt.t.ya cayanaJ.a 
oe:c.apccwus v.,n.:cacwa 
T~w~rQ~a~ aa,~ttatua 

Tl".!ICtll..tr..,• tr•-=~• 

30.&0 CATCH/HOUR: 

C/\TCH/HCIUA 
'"'~ilht m••W;~•a 

16.00 28 
6.40 2132 
~- 40 10 
s.oo 4 

"'. 60 El 
3 .eo 22 
3.8" 16 
J.eo 2e 
3.60 10 
2.90 4 
2. 4CI 8 
:01.20 ~0 

1.40 ' 
0.20 4 
0. 00 :2 
o.oo 2 

:11. CIF TCIT. C 

26 -1"' 
11).46 

Lii1.82 
a,' 7 
7.!.2 
6. :u 
6.21 
, .. 21 
~-88 
4.25 
J.'i2 
J . .S9 
2.29 
0.33 

-----;i~20 

0~ .20 

SAKP.NO. 

J42 
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PROJECT STATION 383 
 

 

:Jnii::::•t ~,-o,_ OiAI TYPE: 8T H01l POSlTlO":L&C S 706 
•r;..;,,·: ~ t.:.~ dur•t.1on Lona I 1236 

;I~i :1~:~0:0~ ,0:~~:00 ~0 l•inJ PuTpOie Cod•l ~ 
LW ;'.;.1.30 742.30 l.SO Area code 2 
YOiPTH: 3S ~S OearcoD0.~0481 
BDEFTH: ~5 "lS V&l14i~~ ~~~ 

T~"'illl ~1r: JJO• Wh·• ouc: l.SO • S~1 3 kn•J.O 

•• Tccal cat..:n: 20.40 CATCH/HOUII.: 

£PICfE! 

::pt.yr.acola cl,jA.:-hancho 
~•l•ci~•s a~~6~•ct~1ua 
S.ler.• ~.,;;raaU• 
..;;r,•Uoloni~h tnY• ..:a~n11a 
.::.C.pl.& .;.iiic;1r.•11a hi•rredda 
2-eriol,at 1ah.ll41 
Pae•llu• ~1lotti1 
~p.a1·ua .;;;.•rul•c• t lc~ue 
UrO.r•'-•.:::~&-~o~a ,..;.Ul 
1-&IOC'•Pr,alul lOO'IIli:OtUII 
r~ ... ,;,.:~.;.!ly~ i.r,.; 1~"'• 
~~,;..,;;.~.;.~ye J-'l;.od'lin.i. 
t...:r.t-<:Y. .:~~:.c-. ..... 
IJ,e,;apr;..,,· ... a •·r • .:.r,c/lulll 
T ,·:,,; ~o_j. .-,,.,; o., ·..,.;, tLi&o 

CATeH/HOUR 
welah~> nuaoera 

11.00 '' t.:zo ,. 
3.60 l2 
2.60 .. 
2.20 2 
2.20 • l. 60 • l.DO • 1.4,0 • 1. 40 2 
1.4.0 • L:.I.Q 2 
0.60 ' U.4~ ' (/,ol,\) 2 

----------~1).1}0 

• or TOT. 0 

2.D.ti 
22. ss 

8.82 
6.)7 
S.lt 
S.lt 
>.02 
l.i2 
3. 4.3 
3.43 
;j.4,l 
2.94, 
1 • .1.7 
0.98 
o .... 

---~;~a 

40.80 

SNIP • ..O. 
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PROJECT STATION 384 
 

 

CS&R T~Pi: OT H~:l 
scop auracian 

POSlTION:LaE. ..... 
:~.:r.: .. cio:VV 

:H:.. Uii 
r<.:Ef'"(H: ~94: 
&Oi"fo'TH: :iW:i 

00:4~:0U 60 la1nJ 
cua.:;,;ll 3.\lo 

f-o;,r&-o•• .:-ode: 
A:·ea .:oa• 
c.u.reona. cOCMo: 

Te-wln&e dir: Wire 
VaJ.1d1ty Code: 

0Ut:16SO a Speed! l 

' 2 

kn•10 

70.02 CATCH/HOUR 1 

Sf'iL:IE~ CATCU/KOUA • ov TOT . c 
we.a.aht nu.o.re 

IJaonch~aswu• tuc.u1• 11.25 ,.. 15.93 
N6116t.;.c:lu'c t nu a a£r1c:a.nue lQ.OO 2000 14. Ut 
Tt•i pl.;.pl"l.:.ll •• e.so .1430 12,04 
f>l6r1 uc:.: 1 ua ""111 7.$0 30 10.62 
StoU'~\;IUo$ ti& scul~ta 7.!.0 750 UJ. 6.2 
Ne.!"'''.:.• cc.•1z.e •lol'. s.oo •• 7.08 
Hy ••noe • .-.t.~olua ic.6l1C:ull (,,00 ,. 5.66 
Etao"carus p;;ll i. 3.25 •7 (,,6t) 

Mala.:oc-~:;.r.r.lu.:l .:...:.;i~6RU1llll 2.75 S2 3.8" 
Ariace~o~• VArl.:len• 2.2$ l07 3.19 
Cut..L~o!I"S •• 1.$0 • 2.12 
Clypnu• a&rsu"i•li• L2! •• 1. 77 
Tan1n11:1a •" l. CoO 7 1.(,2 
...::r.a.wt.<ox "icc.u• 1 . 00 " 1. (,2 
IJG.plwst6tl'llolll ••<H toll'l'an&us l. 00 JO 1.42 
Y.:.rallill Dla.tKf.;.rdi 1.00 " 1.42 
Y.gnoaerel.:hc~v• scciall• 0.7S .7 1.06 
l"l••o~.~~"w"'• e.lw••·llsJ.•nu• .:!.50 2 0.71 
..... j .. .:la.v:u~ ILlS 2 0.3S 
Hollcsauru• •• ~-2.5 • 0.3$ 
010ran~:t.us •tlJont1c:us 0.12 ' 0.17 
(';:.r-ct,.;,l·n i lhU liaoocu:r .J.IJO 2 

T.:>;bl ----73~a2 --m-:-oo 

s 
• 

, .. 
U46 

70.62 

SNIP . ..O. 
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PROJECT STATION 385 
 

 
 
PROJECT STATION 386 
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PROJECT STATION 387 
 

 

OAT~:24/. !o/&9 CEAR T'rPI1 BT N011 POSITIONtLa' • .., 
.,.,.~ •~op aural.lon ..... • uu: 

TlHI :IIQ:OQ:OO 09::JO:Il0 lO (ainJ ....,rpoao c-00<21: , 
LOO ' ao~t. 20 809.50 LSO ,... coo. 2 
fDEPTH: ,. ,. o.arcono.eoelet 
BC.EM'H: " 

,, VIH4Uy COd•• 
Towtna a1rr llO" W1r• OYl.: lSO o SPHd: l kn•lO 

SorclloCir 27 Ka To~al eac~n: n.eo CAT'CHIHOURt 141.60 

SIICCIES CAtavHOUR -. or ror. c SAHf.HO. 
!IM.i&nt. n~beNI 

Pa .. llu. t.llGt~11 72.00 ••• 48.7i :s"'' ipi,nephelY• ~a~~ )2.00 •• 21.68 
C.ncex an,olena1• u.oo ,. 12.20 l46 
PriaGancnu• ar•n•c~• s.ao • 3.12 
Sat'da &arda 4.20 • a.aa 
cn .. r.oaon ~Clart 4.00 20 2. 71. 
O.nr.ex conaoenaie J.ao •• 2.11 
~~r .. na auacnancbo 2.40 .. &.n 
ToGarOdo• ••ctr.c~tua l.OO ... .... 
S.riola l•landi 2.00 2 .... 
Pa~apr.•rua rnon~nwa 1.20 ao 0.81 
Tracllouru• <tracae o.eo .. o.s. 
Allo~aur.h.l.a &.irtc:•r•&. 0.'-0 1~8 0.27 
pecap~et•ua puncr.atua 0.20 4 0.1.4 
Arl.o-• bc.nd.l. 11.00 ' Per1•t.&a1on ~ar.aphracr.ua 0.00 ' 
Total 

4

-141-:-6~ 
4 -i00:02 
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PROJECT STATION 388 
 

 

LIATi:~'-1 ~IU.;. C~ TYPi:o BT III01i PWSlTlOft1LU S 64$ 
•t~rc step a~ra~ion Lona i i226 

TJHi : 1:2:03:\IO 12::S~'"" lO (llit•J Purli'O•• coae: ~ 
L..X : ~io;l.SO Uil.t.O l.SO Area c:Ode l 
FOiPTii: o& 10 CearCono.c:~•= 
ti.06f'TH: 1fl l$ VaU41~';' e~' 

T~w1n1 o1r: 330' ~1re ~ut: 100 a $peeG: 3 ~n•10 

2.2.0~ CATCH/KOUit: .u •. oo 

Sfol:.:'tiS: CATCHIHGoUR . "' TOT. • l.utl'.r.o. 
., .... er;, n~r• 

Dent•• oa.rnarai e.oo •• a.e.u 
:l~rv.· eaer~o~loec.atic:tu.a 6.00 •• U.64 
Alvcera aer1Folt& 6.00 • U.k 

"""""' er,.aoa •. 00 • u.l6 
Al~'th aleaal\4r1nua s.oo • u.~ 
iplnept.el~o~a aeneua 4.00 2 9.0$ 

'-"" pacrua a(rieanua 3.00 2 .... 
Sepia ~ff!ein.lL• hierred4a 2.1,0 ' 5.41 
SAlt. tea puneta.tua 1.60 2 .... 
s.: .,.wro.orua tri~:or '.00 2 2.27 
RhypUc~o~a SA~n,l,C6UII 0.60 2 '·"' AlO...la YYlpea .... 2 .. ,. 
O.capc•ru• "ur • .:tat\.1• 0.40 30 0. 91 
f11tularla potieoa. ~-'0 2 0.91 
ic:Mnela naucratea o.oo 2 
06captoeorua rr.encr.~o~a 0.00 ' 
T!)tal --~4:0Q ~9:-ii 
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PROJECT STATION 389 
 

 
 
PROJECT STATION 390 
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PROJECT STATION 391 
 

 

::>;tr'",:.2:"-/ :,,a.;. CEAR TYPi: ST NO:l P0$1T10lill.il~ 
1.~1"11 ~ t.!.J't :HOF- ..lUl'&t.10n 

TlttE :17:2~:CJV 11:SS:VO ~0 {winj 
L~ : \il:.:!'il. 30 ~Jo . .,;,o;~ 
fli.Ef'1"H: ~~ 
UOEP1'H; 6l 

·r .-..11 na .a u· ' 

1"1'A.:hu.rus t.ru.:.a.~ 

.:iArain.)ll~ ""'~·ita 
Ari.:Ollu"~ t..;.n.:tl 
Wt"•""'~'~ .;.;.n<~·.::nt~i!>' 

fi:Hioll;.~·i.;. '-'\iti111t.~ 
P~cull~i t.alloctii 

-;:v. 

l.SO 

Wire o._.,, 

!C"'1"' .:..iii.:: inaliR t • .iel'l'ir.:I.:J6 
EIOYPII' '-.;..;.p• 
T.:...J.!.t'.:..:&.:o:~ .!!<.f:i.tt.&t.l.illl 

P ... rpo•• .:.:..:~e: 
Ar•• c~• 
~aar<:ond . ..:ode : 
V•J.J.<Ut.y CW<t: 

~$0 w ipiraG: l 

2:2.L. ?S 

CATCH/tiCtUR 
~101ri.411' m •• atN-t'lll 

3Ci4.00 1213~ 
3Q.20 "- i't. 
o.eo ... 
8.411 2h) 

8.4" ,. 
7.00 14 
6.00 •• 0.70 l4 
0.0" 14 

--·-zzi~so 

:<; ,,,. TOT. 

02.0i' 
6. &4 
2. Zl 
l.~i 
~. tl9 
1.58 
1.2S 
0.16 

-·-----Oi.WW 

c 

.,. 
1202 

SMP.NO. 

l$0 
lSl 
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PROJECT STATION 392 
 

 

GEAR TYPE: &T N~:l 
c>tOf't StOp dUI'At.iOn L.Qll& 

l'HIE ::Zl:V~:VO 22:US:U\) 60 tminl P'-lrpos• ~~de: :':1 
1,..:,,; 9-t·\l.'i!O ~DJ.'-0 3.00 Area <>:.:•.la 2 
!'O~FI'II: (.l)iJ f..;o7 ~oi:!iioi'O::.,;,,;,J • .,;.;...;1,;,: 

SVE1~1't1: OUU :$.;17 V.alidHY ~od•: 
1'.:.win" air: :':!~V· wi.r• out:160Ct 111 :ip.tc.d: :, kn~lO 
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