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Abstract

The results of an acoustic survey of the Fortune Bay and St. Mary's Bay - Placentia Bay
herring stock complexes, conducted during the winter of 1992, are presented. A 120 kHz
hydroacoustic system was used to calculate integrated density estimates along a series of
randomly selected parallel transects within each stock area. A target strength / fish length
relationship, calculated from a series of experiments on net enclosed herring in Newfoundland
waters, was used to convert acoustic backscatter to biomass. Results of the survey are
compared with results of a similar survey conducted in 1990.

Resume

Le present document expose les rasultats d'un releve acoustique des zones de
stock de hareng des baies de Fortune, St. Mary's et Placentia realise au cours de
I'hiver 1992. Les estimations de densite integrees ont ete etablies a ('aide d'un
systeme hydro-acoustique de 120 kHz le long de bandes paralleles choisies au hasard
dans chaque zone de stock. On s'est servi d'un rapport entre I'abondance-cible et Ia
longueur du poisson, calcule dans le cadre d'une serie d'experiences sur du hareng
pris au filet dans les eaux de Terre-Neuve, pour convertir Ia retrodiffusion en
biomasse. On compare les resultats du releve a ceux d'un releve acoustique effectua
en 1990.
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Introduction 

There are five herring stock complexes within the Newfoundland Region which are assessed 
by hydroacoustic surveys. The three northern areas (White Bay - Notre Dame Bay, Bonavista 
Bay - Trinity Bay, and Conception Bay - Southern Shore) are surveyed during the fall. The two 
southern stock areas (St. Mary's Bay - Placentia Bay and Fortune Bay) are surveyed during the 
winter when herring are aggregated in overwintering concentrations. Surveys of the three 
northern and two southern areas are conducted on an alternate fiscal year basis. 

This paper documents the results of an acoustic survey of Fortune Bay and St. Mary's Bay -
Placentia Bay conducted from January 13, 1992 to March 5, 1992. Prior to this, the last survey 
of these areas was conducted during the winter of 1990 (Wheeler 1990). 

Acoustic Survey Design 

The survey commenced at Pass Island, Fortune Bay and terminated at Holyrood, Conception 
Bay. The R.V. SHAMOOK served as the hydroacoustic platform from which a BioSonics 120 
kHz hydroacoustic system was deployed. The SHAMOOK was also equipped with an Engels 
400 midwater trawl for biological sampling. The R.V. MARINUS, equipped with a herring purse 
seine, was also attendant during part of the survey to collect biological samples. The surveys of 
Fortune Bay and St. Mary's Bay - Placentia Bay were completed. However, due to substantial 
ice cover in Conception Bay (Appendix 11), the survey of this area could not be completed and 
a biomass estimate could not be derived for the Conception Bay - Southern Shore stock 
complex. No herring were detected along transects in the Southern Shore portion of this stock 
complex. 

The acoustic survey design was the same as in the 1990 acoustic survey of these stocks 
(Wheeler 1990) with the exception of the designation of strata types. In 1990, the strata were 
divided into two types only (lOW and high); in 1992, four strata types (headland, low, medium, 
and high) were designated (Appendices 1-11), based upon distributional patterns observed 
during the 1990 survey. Sampling intensity (total transect length) was allocated. prior to the 
survey, on a 1 :2:6:11 ratio for low to high density strata. 

Biological Sampling 

Herring were caught in thirteen sets during the survey (Table 1). Sampling was good in all 
areas where large concentrations of herring were found except for Bar Haven, Placentia Bay, 
where only immature herring were sampled. Herring were detected in four strata in Fortune Bay 
and were sampled in three of those which accounted for 98% of the estimated biomass. In St. 
Mary' Bay - Placentia Bay, herring were detected in five strata and were sampled in three which 
accounted for 99% of the estimated biomass. 

For those strata where herring were both detected and sampled. samples from the stratum 
were used to calculate mean fish lengths and weights for the stratum (Table 2). For those strata 
where herring were detected but not sampled (and for stratum 8 in Placentia Bay where only 
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immature herring were caught), all samples from the stock area were combined to calculate 
mean lengths and weights. 

In both of the stock areas, spring spawners were dominant (Fig. 1) and percentages were 
similar to those observed during the 1990 acoustic survey. Immature fish, 1990 year-class in 
Fortune Bay and 1991 year-class in Placentia Bay, dominated the population estimates by 
number. The 1987, 1986, 1983, and 1982 year-classes were also evident, similar to that 
observed during the 1990 survey. 

Acoustic Data Analysis 

1) Hydroacoustic Calibration for the 1992 Survey 

The hydroacoustic system used during the 1992 survey was calibrated by BioSonics Inc. on 
December 11, 1991 immediately prior to the survey. During the survey, the initial transducer was 
flooded and was replaced with a leased unit obtained from BioSonics. The leased transducer 
was calibrated with the hydroacoustic system immediately subsequent to the survey on March 
17, 1992. Calibration parameters for the initial and leased configurations were as follows: 

Initial Leased 

Source Level (dB/uPa) 212.93 211.86 
Receive Sens. (dBv/uPa) -147.16 -146.68 
Fixed Receiver GAin (dB) -6 -6 
TVG Gain 2010gR 2010gR 
Pulse Length (msec) 0.4 0.4 
Beam Pattern Factor 0.00245 0.00347 
Sampling Thres. (v) @3-120m 0.05 0.05 

@120-150m 0.10 0.10 

In addition, the system was calibrated with a standard sphere on numerous occasions during 
the survey. During each of these catibrations, after soaking the transducer and standard target 
for approximately two hours, the target strength of the calibration ball stabilized at -40.8 dB. 
within 0.2 dB of the standard value. To overcome any potential problems caused by "soak 
time", the transducer was left in the water throughout the entire survey, except when the vessel 
was berthing and unberthing. 

2) Species Identification 

The same process described for previous acoustic surveys (Wheeler 1991) was used to 
identify herring concentrations along transects for inclusion in data analysis. Of the 53 traces 
detected during the survey I 26% were identified as herring. Of those eliminated from the 
analysis. most were identified either as cod (31%) or plankton (36%). 
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3) Target Strength - Fish Length Relationship 

The following relationship, derived by measuring the target strengths of different length 
ranges of herring at 120 kHz within a net enclosure, was used to convert backscatter to biomass 
in the 1992 survey results: 

T.S. = 50.28 log L - 107.9 

This is the same relationship used for the last survey of these stocks, the derivation of which is 
described in Wheeler (1991). It should also be noted that the mean lengths of fish sampled 
during the survey (Table 2) and used to calculate target strength, were within the bounds of the 
experimental target strength - fish length relationship. 

Although two research initiatives were undertaken in 1991 to measure herring target 
strengths experimentally and in situ, no further results were obtained. An experiment, using the 
net enclosure, conducted in September 1991 to examine target strength in relation to condition 
factor and maturation stage was unsuccessful due to an insufficient supply of live and healthy 
fish. A one week research cruise was also conducted in Bonavista Bay in October 1991 from the 
R.V. SHAMOOK. The purpose of this cruise was to measure herring target strengths in situ as a 
comparison with experimental results. Although herring concentrations were detected in several 
locations and five midwater sets were made, no biological samples were obtained as the fish 
schools were relatively small in size and were moving faster than the midwater trawl. 

In response to the research recommendation that the implications of a target strength - fish 
length relationship using observed rather than average target strengths be evaluated towards 
the long-term goal of incorporating target strength variance into acoustic biomass estimates, this 
has not yet been resolved. There is no direct way of relating observed fish target strength to fish 
length when the observed target strengths have been derived from a group of fish with a range 
of lengths. This will be further evaluated in target stength experiments planned for 1992 by 
attempting to measure target strengths of single fish or fish of the same length. 

Acoustic Survey Results 

Integrated density estimates were calculated for the 224 transects surveyed within both stock 
areas. Formulas used to calculate mean densities, variances, and biomass estimates remain 
unchanged from previous surveys and are given in Wheeler (1991). 

Density estimates, by transect and stratum, are presented in Tables 3 and 4 and are 
summarized by stock area in Table 5. Herring in stratas 9 and 11 in Fortune Bay were detected 
in the same location in both 1990 and 1992. Similarly, herring in stratas 11 and 12 in Placentia 
Bay were in the same geographical location in each of the last two surveys. 

Mean biomass (t) and population numbers (x10') by stock area from the 1992 acoustic 
survey are provided in the following text table. Estimates from the 1990 survey are provided for 
comparison: 
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1990 1992 
Biomass Pop'n Nos C.V. Biomass Pop'n Nos C.V. 

FB 7730 31.1 0.69 7330 28.0 0.85 

5MB-PB 18013 60.5 0.88 8665 46.4 0.46 


Both the biomass and population numbers estimate for Fortune Bay were very similar from both 
the 1990 and 1992 acoustic surveys. Although the 1992 biomass estimate for St. Mary's Bay -
Placentia Bay was reduced by approximately 50%, population numbers (Table 6) decreased by 
approximately 25%. 
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Tabl. 1. SHAMPO~ ~dvat.t trawl and ~NUS pur••••ine ••t detail. tor the 1992 herring acoUltic .urvey, 
Fortune lay, 5t. Mary'a lay-Plae.ntia Bay, and Conc.ption Say-South.rn Shot•. 

Set Surfac. BottOI!! 
no. Date Location telllp. t.lIIp. 

51 Jan. 13 1605 

S2 Jan. 13 1635 

53 Jan. 13 1800 

S4 Jan. 15 1235 

S5 Jan. 15 1325 

S6 Jan. 15 1415 

57 Jan. 15 1550 

sa Jan. 15 1725 

S9 Jan. 15 1830 

S10 Jan. 16 1725 

511 Jan. 20 1435 

512 Jan. 20 1505 

s13 Jan. 21 1450 

514 Jan. 21 1735 

SIS Jan. 21 1820 

516 Jan. 21 1900 

K1 Jan. 22 1615 

K2 Jan. 23 1205 

I'tl Jan. 23 1515 

517 Jan. 23 11135 

114 Jan. 28 1445 

H5 F.b. 10 1055 

S18 Feb. 11 1540 

K6 F.b. 17 1700 

519 F.b. 111 IUS 

520 F.b. 18 1500 

III F.b. 18 1615 

522 nb. 18 1810 

523 F.b. 18 UOO 

524 Feb. 24 1435 

Little Hr., Fortune eay 

Littl. Hr., Fortun. lay 

Littl. Hr., Fortun. eay 

North.a.t Ara, Fortun. Bay 

North.a.t Ara, Fortune Bay 

North.a.t Ani, Fortun. Bay 

Morth.a.t Ara, Fortune Say 

NOrth.a.t Ani, Fortun. Bay 

North.a.t Ani, Fortun. Bay 

North.a.t Ani, Fortun. Bay 

Bay L'Argent, Fortune Bay 

Bay L'Argent, Fortune Bay 

Long Hr., Fortune Bay 

Long Hr., Fortune Bay 

Long Hr., Fortune Bay 

Long Hr., Fortune Bay 

Bay L'Argent, Fortune Say 

Bay L'Argent, Fortune Bay 

Little Bay, Fortune Bay 

Bay L'Argent, Fortune Bay 

Big Conn., Fortune Bay 

Harbour BUffett, Placentia Say 

Bar Haven Ia., placentia Bay 

Bar Haven Ia., Plac.ntia lay 

BUrnt H.ad, placentia Bay 

BUrnt Head, Placentia Bay 

BUrnt Head, Placentia aay 

BUrnt Head, Placentia Bay 

BUrnt Head, PlacentiaBaY 

w..tern H.ad, Conception Bay 

1.9 

1.2 

0.4 

1.5 

0.1 

0.5 

0.6 

1.1 

-0.6 

-0.7 

-0.9 

-1.6 

1.1 

1.8 

1.6 

2.1 

1.8 

-O.l 

1.3 

0.2 

0.4 

-0.3 

-0.8 

-1.5 

No catch 

No catch 

Caught 14 b.rring (30-39 CIII) 

No catch 

No catch 

No catch 

No catch 

Caught 53 herring (29-40 CIII) 

and 2 redfhh 

caught 20 herring (30-39 ~l 
and 1 redfish 

Caught 61 herring (30-38 em) 

No catch 

No catch 

Caught 19 herring 112-31 CIII) 

and 1 cod 

Caught 75 kg herring 119-35 CIII) 

Caught 46 herring (20-27 CIIII 

No catch 

No catch 

caught -45,000 kg herring (9-23 em) 

Caught 450 kg herring (20-40 CIII) 

No catch 

No catch 

Caught 1350 kg cod (37-106 CIIII and 
grey.ole, flounder and haddock 

NO catch 

Caught 3 herring (23-32 em) 

No catch 

Caught 55 herring (17-38 CIII) 

Caught 65 kg herring 115-39 ~l 

Caught capel in 135-55 mnl and 
euphauaid. 

http:Say-South.rn
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Table 2. Biological .ample. u.ed to calculate ..an len~h., ..an w.ight. and population n~r. at age fro. the 1992 herring 
acoustic survey, rortune Bey and St. ~ry" Bay-Placentia Say. 

Stoek Survey Survey 'a!llple Sallph Sallpling • Ush ""'an ,....n 
area strata date. Sa~ling location .trata date. gear ""Phd 19t. Ie.' wgt. (911) 

rB 2 Jan. 14-15 Borth...t Arll 2 Jan. 1!)-16 Re•• HWr 149 35.3 353.3 

6 Jan. 17 Northeast Arm 2 J.n. 1!)-16 Re•. HW'I' 149 35.3 353.3 
Long Harbour 9 J.n. 21 R... I1WT 155 21.6 76.4 
Bay L' Argent 11 Jan. 23 Re•• HWr 100 31.6 238.1 

9 Jan. 19 Long Harbour 9 Jan. 21 Re•• HWr 155 21.6 76.4 

11 J.n. 28-29 B.y L'Argent 11 Jan. 23 Re•• I1WT 100 31.6 238.1 

Sl'IB-PB 5,8 r.b. 2-4 ear Hav.n 8 reb. 17 Re•• PS n 15.0 22.0 
Harbour Buffett 12 reb. 10 COM. PS 100 33.4 297.5 
rairhaven 11 r.b. 18 Res. 11m' 150 33.6 293.9 

11 r.b. 18-19 rairhaven 11 r.b. 18 Re•. 11m' 150 33.6 293.9 

12 r.b. 9-10 Harl:l¢ur Bufhtt 12 reb. 10 COII\III. PS 100 33.4 297.5 

18 reb. 19-20 8ar Haven 8 Feb. 17 R... PS 33 15.0 22.0 
Harl:l¢ur Buffett 12 reb. 10 COM. PS 100 33.4 297.5 
Fairhaven 11 hb. 18 Re•• 11m' 150 33.6 293.9 
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'able 3. Biolass and backscatter estimates, for rortune lay, from the 1992 acoustic surver. 


URGEt ,uls£cr tRUS£CT TRANS£CT WEIGanD TRANSEcr VnGRnD .DKB£R 
STOC~ STREIGTH ,uls£cr LEJGrH AREA BIOHASS DEKSITf TOTAL SCATTER SCATT, COErr. SET or FISH 
AREA STUTDH (dB/kg) JUHBER (II.Ii. ) (112) (t) (kg/1l2) (12/H) (fn) lUMBER SAMPLED 

Fa 1 -27.60 1 0.83 1. 423£+06 a 0.00000 0 0.0002+00 
2 3.18 5.454£+06 a 0.00000 a O. OOOE+OO 
3 5.62 9.638£+06 a 0.00000 0 0.000£+00 

3 5.505£+06 0.00000 o.oaouoo 
1. 65lE+07 

-25.55 4 1.00 1.715£+06 a 0.00000 a 0.000£+00 
5 1. 40 2.40lE+06 0 0.00000 a 0,000£+00 
6 2.04 3.499E+06 a 0.00000 a 0.000£+00 
7 0.88 1.5091+06 a 0.00000 0 a.ooO!+oo 
8 0.33 5.659E+05 0 0.00000 a O,OOQ!+OO 
9 1.18 2.024£+06 1127 0.59820 3138 1.6652-03 S8-10 l49 

10 0.86 L 4752+06 0 0.00000 0 0,0001+00 

1. 884£+0 6 0.08546 2.379£-04 
L319!+07 

3 -27. 60 11 1.41 2.4182+06 a 0.00000 0 0,000£+00 
12 2.04 3.499£+06 0 0.00000 a 0.000£+00 
13 2.37 4.064£+06 0 0.00000 a 0.000£+00 

3 3.327£+06 0.00000 0.000£+00 
9.981£+06 

5 -27.60 14 0.82 1.406E+06 a 0.00000 a 0.000£+00 
IS 1.91 3.276E+06 0 0.00000 0 0.000£+00 
16 1.68 2.881£+06 a 0.00000 0 a.oou+oo 
17 0.90 1.S43E+06 0 0.00000 a 0.0002+00 

2.277!+06 0.00000 O.OOQ!+OO 
9.10 6E+0 6 

-27.60 18 2.12 3.636E+06 0 0.00000 a 0.000£+00 
19 2.03 3.481£+06 a 0.00000 0 O. 000 £+00 
20 2.43 4.161£+06 0 0.00000 a 0.000£+00 
21 1.45 2.48W06 0 0.00000 a 0.000£+00 
22 0.64 1.0981+06 0 0.00000 a a.OOO!+OO 
23 2.97 5.093£+06 0 0.00000 a 0.000£+00 
24 2.19 4.801£+06 a 0.00000 a 0.000£+00 
25 1.06 1.818£+06 4& 0.01413 84 2.4S6HS 
34 2.48 4.253£+06 a 0.00000 a 0.000£+00 

, . 3.42 6£+06 0.00157 2.1291-06 
3.083£+01 
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fable 3 (cont.). Bio.ass IDd backscatter estiDates, for fortune 8aJ, froD'the 1992 acoustic .urveJ. 


tARGET !RAlSECr !RAlSECr !RAISECr WEIGHTED !HAlSEe! IEIGHTED IUKBn 
srOCK SfREKGTH UnSEC! LUGTD AREA BIOMASS BEISIn rOTAL SCAnER SCAT!. COEPF. SET OF FISH 
AREA StRATOK (dB/kg) IOKBER (D.li. ) (12) (t) (kg/12) (.2/n) (1st) lUMBER SAMPLED 

-27. 60 26 0.18 3. 087E+05 0 0.00000 a 0.000£+00 
27 0.41 7.031£+05 a 0.00000 0 O.OOOE+OO 
28 1.25 2.lH!+06 0 0.00000 0 O.OOOE+OO 
29 O.H 2.40 Ut05 0 0.00000 0 0.000£+00 
30 0.11 1.886£+05 0 0.00000 0 0.000£+00 
31 1.48 2.538£+06 0 0.00000 0 0.000£+00 
32 1. 26 2.161£+06 0 0.00000 a 0.000£+00 
33 0.83 1. 423£+06 0 0.00000 0 0.000£+00 

8 1. 213£+06 0.00000 0.000£+00 
9.707E+06 

8 -27.60 35 o.OS 1.371£+05 0 0.00000 0 0.000£+00 
36 0.26 4.459£+05 a 0.00000 0 0.000£+00 
37 0.41 1.031£+05 a 0.00000 0 0.000£+00 
38 0.42 7.203£+05 a 0.00000 0 0.000£+00 
39 0.20 3.430£+05 0 0.00000 0 0.000 £+00 
40 0.92 1.518£+06 0 0.00000 a 0.000£+00 
41 0.26 4.459£+05 0 0.00000 0 0.000£+00 
42 0.26 4.4591+05 0 0.00000 a 0.000£+00 
43 0.50 8.575£+05 a 0.00000 a 0.000£+00 
H 1.04 1.784£+06 0 0.00000 0 0.000£+00 
45 0.58 9.941£+05 0 0.00000 a 0.000£+00 
46 0.53 9.089£+05 0 0.00000 0 0.000£+00 
47 0.30 5.H5E+05 a 0.00000 0 0.000£+00 
4B 0.90 1. 543£+06 0 0.00000 a 0.000£+00 
49 0.85 1. 458£+06 a 0.00000 a 0.000&+00 
50 0.53 9.089£+05 0 0.00000 0 0.000£+00 
51 0.56 9.604£+05 a 0.00000 0 O.OOO£!OO 

11 8.616£+05 0.00000 0.000£+00 
1. 4151+07 

9 -29.63 52 1.20 2.058£+06 0 0.00000 0 0.000£+00 
53 1.30 2.229£+06 a 0.00000 0 0.000£+00 
54 1.05 1.80U+06 0 0.00000 a 0.000£+00 

. 55 0.58 9. Ha+05 0 0.00000 0 O.OOO£!OO 
56 0.92 1. 518£+06 0 0.00000 a 0.000£+00 
57 0.61 1.149!+06 14 0.00859 15 9.351£-06 
58 0.98 1. 68lE+06 235 0.14311 256 1.559£-04 SI4-16 165 

1.641£+06 0.02168 2.361£-05 
1.149£+07 
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Tlble 3 (coul.). Biolas5 Iud backscatter eslilates, for forlune Bar. trol'the 1992 lcouslic surier 

!ARGET TRAWSECT UAKSECT TRA~SECT WEIGHTED UAR'SECT nIGHTED .OKm 
STOCK STRnGTB TRAIs£er LUGTH AREA BIOMASS DENSITY TOTAL SCATTER SCATT. COErr. SET OF PI S8 
AREA STRlTUM (dB/kg) IO.HBER In.IIL) (12) (t) (kg/1I2) (.2/stl Usc) lUMBER SAHP~ED 

10 ·27. 60 59 0.63 1.080£+06 0 0.00000 0 0.000£+00 
60 0.50 8.575£+05 0 0.00000 0 0.000£+00 
51 0.58 9.947£+05 0 0.00000 a 0.000£+00 
62 0.60 1.029£+06 0 0.00000 a 0.000£+00 
63 
64 

0.18 
0.22 

3.081£+05 
3.113£+05 

a 
a 

0.00000 
0.00000 

0 
0 

0.000£+00 
O,ooouoo 

65 0.43 7.374£+05 0 0.00000 0 0.000£+00 
66 0.11 3. 601£+05 0 0.00000 0 0,000£+00 
n 
68 

" 
0.60 
0.35 
0.27 

1.029!t06 
6.002£+05 
4.630£+05 

° ° a 

0.00000 
0.00000 
0.00000 

0 
0 
a 

0.000£+00 
0.000£+00 
0.000£+00 

70 0.47 8.060£+05 a 0.00000 a 0.000£+00 
71 0.50 8.575£+05 0 0.00000 a 0.000£+00 
72 0.50 8.515£+05 0 0.00000 0 0.000£+00 
73 0.20 3.430£+05 0 0.00000 a 0.000£+00 
74 0.23 3.944£+05 a 0.00000 a 0.000£+00 
75 0.58 9.947E+05 0 0.00000 0 0.000£+00 
76 0.04 6.860Et04 a 0.00000 0 0.000£+00 
77 0.23 3.9441+05 0 0.00000 0 O.OOOE+OO 
78 0.18 3.087E+05 a 0.00000 0 0.000£+00 
79 0.43 7.374£+05 0 0.00000 a 0.000£+00 

21 6.476£+05 0.00000 0.000£+00 
1.360£+07 

11 ·26.25 80 0.28 4.802£+05 0 0.00000 0 0.000£+00 
81 0.47 8.060£+05 0 0.00000 0 0.000£+00 
82 0.38 6.517£+05 a 0.00000 a 0.000£+00 
83 0.40 6.860£+05 0 0.00000 a 0.00 OUOO 
84 0.11 1.886£+05 0 0.00000 a 0.000£+00 
85 0.10 1.715£+05 a 0.00000 a 0.000£+00 
86 0.11 3.087£+05 a 0.00000 0 0.000£+00 
n 0.11 1. 886£+05 0 0.00000 a O.OOOE+OO 
88 0.21 3.601£+05 0 0.00000 a 0.000£+00 
89 0.48 8.232£+05 a 0.00000 0 0.000£+00 
90 1. 80 3.087£+06 a 0.00000 0 0.000£+00 
91 1. 70 2.915£+06 198 0.18306 470 4. 340 £-04 S11 100 
92 0.97 1. 664£+06 a 0.00000 a 0.000£+00 
93 1. 22 2.0HUO' a 0.00000 a o. 0001+00 
94 1.24 2.1271+06 0 0.00000 a 0.000£+00 
95 1.00 1.715£+06 0 0.00000 a o. ooouoo 

" 0.38 6.5l7U05 0 0.00000 0 O. 000£+00 
97 0.34 5.831£+05 a 0.00000 0 0.000£+00 

18 1.0831+06 0.01017 2.411£-05 
1. 950£+07 
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flble 3 !COlt.). BiGII.s IDd back,cltter esti.ates, for Portune Blf, frol tbe 1992 acou.tic IBcvef. 

URGIf TRAlUC! fRlISBCT fRAlSEC! WEIGHflD !RUSBC! WEIGHflD Iulan 
StOCK STlIIGfB fRAiStC! LElGfB U£1 BIOHlSS OnSITY TOtAL SCnTER SCAT!. com. SET or rISH 
AREA SUlTOI (dB/l,) lUMBER (D.IL) (12) (t) (i,/12) (l2In) (lsr) JOHUR sum» 

12 -27.60 98 0,87 l.492U06 a 0,00000 0 0.0001+00 
99 O. '4 l.Om+06 a 0.00000 0 0.0001+00 

100 0.58 9.947£+05 a 0.00000 0 0.000£+00 

3 1.1951+06 0.00000 0.000!+00 
3.5841+06 

13 -27.60 101 2.19 3.7561+06 0 0.00000 0 O.OOU+OO 
102 2.23 3.8241+06 0 0.00000 0 a.OOOUOO 
103 1.37 2.3UE+06 a 0.00000 0 0.000£+00 
104 1.74 20984£+06 0 0.00000 0 0.000£+00 
105 2.83 4,8531+06 0 0.00000 a 0.0001+00 

3.553!·06 0.00000 0.0001+00 
1.777£+07 

14 -21.60 106 1.53 2. 6241+06 0 0.00000 a 0.0001+00 
107 1.13 L 938£+06 0 0.00000 0 0.0001+00 

2.281U06 0.00000 0.000£+00 
40562£+06 

101.80 
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Tlble 4. BiOla" lid Dlct.eltter e.tillte., for st. Ilr,'. II, - Plaee.til II" frol the 1992 Icol.tie 'Irfe,. 

TUGET TRAISICT !lAlSlCT fRAISECT nJGBTlD !lAUICT IIIGBTlD 101m 
STOCI STRUGTB TWSlCT LUGT. lIll BIOJIASS DElSlTY TOflL scnTla SClfT. cour. SIT or rlSl 
AlEA SUlTU. (dl/tg) 10lBli ( •. Ii.) (12) It) Itg/12l (l2/n) (fn) 101111 SUPUD 

SKI-n 18 -26.88 	 108 4.72 8.095B+0' a 0.00000 a 0.0001+00 
109 4.90 8.4031+06 a 0.00000 a 0.0001+00 

8.2491+06 0.00000 0,0001+00 
1.6501+07 

2 -26,88 	 110 5.08 8.7121+0. a 0,00000 0 o,000No 
III 4.58 7.8541+0. 0 0.00000 a 0,0001+00 
112 4.l4 7.1001t06 a 0.00000 a 0,0001+00 
113 4.99 8.5581+06 a 0.00000 0 0.0001+00 

8,05&!+06 0.00000 0.0001+00 
3.2221+07 

3 -26.1' 114 6.16 1.0561+07 a 0.00000 a 0.000£+00 

1.0561+07 0.00000 0.000£+00 
1.05"+01 

-26.88 	 115 5.34 9.l5U+06 a 0.00000 0 0.0001+00 
116 0.10 1.7151+05 0 0.00000 0 0.0001+00 
121 3,65 6.2601+06 a 0.00000 0 0.0001+00 
122 4,H 8.2151+06 a 0.00000 a 0.0001+00 

5,9511+0 6 0.00000 0.0001+00 
2.3801+07 

5 -26.88 	 117 0.98 U8U+06 4 0.00245 8 5.0151-06 
118 1.03 1.766£+06 a 0.00000 a 0.0008+00 
119 0.83 1.4231+06 a 0.00000 0 0.0001+00 
120 0.88 1.509£+06 a 0,00000 a 0,0001+00 

4 	 1. 5951+0. 0.00061 1.2541-06 
6,3801+0 6 

, -26.88 	 123 0.94 1.6121+0. a 0.00000 a o. OOO!+OO 
124 0.92 1.5781+06 a 0.00000 a 0.0001+00 

1.5951+06 0.00000 0.0001+00 
3.1901+06 
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Table 4 {~OQt.}. BiOia11 aa. ba~tlcltter estilltes, tor st. Ilrr'l Ilr . PII~e.til B17, frol the 1992 I~o~stic Ilffer. 


TARGET UAISICT TRlISICT UAlSICT IIIGSTED TlAlSleT 'lIGHTED IOMm 
nOCI STREIGTB nUnCT LUGTH AlIA BIOKlSS DUSnI TOTAL SCATTER SCATT. conr. SET OF rm 
Ull SUATU. ~.IIk91 JUIlIER {1I.ILl (12) (t) (if/12) (IZ/ar) (Jar) JOIlUR SAIIPLID 

7 -25.18 	 126 LlO 3.0871+06 a 0.00000 a 0.0001+00 
127 2.53 4.3391+06 a 0.00000 a O. ooouoo 

2 	 3.7131+06 0.00000 0.0001+00 
7.4261+06 

·30.24 	 131 0.99 1.6981+06 a 0.00000 0 o. 000 1+00 
134 0.26 4. (591+05 a 0.00000 a 0.0001+00 
135 1.76 3.0Ul+06 414 0.15396 m 1.4561-04 
136 2.14 3.6701+06 402 0.lm5 380 1.4121-04 .6 33 
137 2.n 4.613!+06 a 0.00000 a 0.000!+00 

5 	 2.6891+06 0.06066 5.7361-0S 
1. 345!+07 

9 -25.&8 	 138 l.O( S.213!+06 a 0.00000 a O.OOOltOO 
139 4.33 7.H6UOS a 0.00000 a 0.0001+00 
140 2.14 3. 670£+OS a 0.00000 0 a.oOOl+OO 
141 4.08 6.9971+06 a 0.00000 a 0.0001+00 
142 3.63 6.2251+06 0 0.00000 0 0.000£+00 
143 0.82 1. 4061+06 a 0.00000 0 O. 0001+00 
1H 0.58 9.9471+05 a 0.00000 a 0.000 !too 

4.5621+06 0.00000 a.0001+00 
3.193£+07 

10 -26,88 	 14S 1. 78 3.0531+06 a 0.00000 a 0.0001+00 
146 0.97 1."0+06 a 0.00000 a O.OOOEUO 
147 1. 70 2. 9151+06 a 0.00000 0 0.000£+00 
178 2. 92 5.0081+06 a 0.00000 a 0.0001+00 

3.160U06 0.00000 0.0001+00 
1.2541+07 

11 -25.87 	 179 1.03 1.76&I+OS a 0.00000 a a.000£+00 
180 LS6 2.615£+06 0 0.00000 a o. ooouoo 
181 3.03 5.1961+06 a 0.00000 0 0.0001+00 
182 2.83 4.8531+0 6 a 0.00000 0 0.0001t00 
183 }.I8 3.224£+06 0 0.00000 0 o.OOO!+OO 
114 1. 93 3.3101+06 717 0.20415 1157 5.303£-04 m523 150 
188 2.08 3.SUI+06 a 0.00000 0 0.0001+00 
In l.69 2.8981+06 a 0.00000 0 o.0001fOO 
190 2.35 4.0301+06 a 0.00000 0 0.0001+00 

, 3,5021+06 0.02275 5.8921-05 
3.1521+07 
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Table 4 (coat.). Biolass aad backscatter Istilates, for st. Mlrr's Blr . 'llceatil BI" frol the 1"2 Icoustic sur'er. 

TARGI! TRUSleT TlUSlCT TlUSlCT nIGBTED T!AISICT UrGlTlD J«ItBER 
STOCK STRlleta TillSECT LUGU lRll IIOIt!SS DllSITr TOTAL SCATTER SCATT. cOlrr. SET or PISH 
1111 STunl (dl/kgl IOIUR (II.ILI (12 ) (tl (kg/121 (12/sr) IIsr) IDIlIER SU.UD 

12 -26.01 	 151 0.17 2.9151+05 a 0.00000 a 0.0001+00 
158 0.30 5.1451+05 a 0.00000 0 0.0001+00 
159 0.20 3.430U05 a 0.00000 a 0.0001+00 
160 0.30 5.1451+05 a 0.00000 a 0.0001+00 
lU 0.47 8.0601+05 a 0.00000 0 0.0001+00 
162 0.5' 1.0121+06 0 0.00000 0 0.0001+00 
163 0.35 6.0021+05 0 0.00000 a a.0001t00 
164 0.15 2.5121+05 a 0.00000 a 0.0001+00 
165 1.03 1.1661+06 0 0.00000 0 0.0001+00 
l66 0.44 7.5461+05 a 0.00000 a O.ooouoo 
167 l.08 1.8521+06 a 0.00000 0 0.0001+00 
168 0.28 4.802U05 a 0.00000 0 0.000£+00 
169 0.89 1.5261+06 a 0.00000 a 0.0001+00 
110 LOS 1. aOU+06 a 0.00000 a 0.0001+00 
111 0.58 9. 941!+O5 a 0.00000 a O.OOOltOO 
172 0.91 1.561£+06 a 0.00000 a 0.0001+00 
113 U3 1. 0801t0 6 a 0.00000 a a.OOOE+OO 
114 0.75 1.2861+06 a 0.00000 a 0.0001+00 
175 l.45 2.4871+06 a 0.00000 a O.OOO!+OO 
177 0.98 1. 68U+06 300 0.27716 752 6.9631*04 (COIK. ) 100 

20 	 1.0801+06 0.01389 3.mE-05 
2.1'11+07 

13 -26.18 	 148 1.63 2.U5Et06 a 0.00000 a a.0001t00 
149 1.51 2.5901+06 a 0.00000 a 0.0001t00 
150 1.57 2.6921+06 a 0.00000 a 0.0001+00 
151 1.17 2.0061+06 a 0.00000 a 0.0001t00 
152 0.91 1. 561£+06 a 0.00000 a 0.0001+00 
153 0.41 1.03U+OS a 0.00000 0 0.0001+00 
154 0.94 1.6121+06 0 0.00000 a 0.0001+00 
155 1.71 3.0351+06 a 0.00000 a 0.000£+00 
156 3.19 5.471E+06 0 0.00000 0 0.0001+00 

9 	 2.4961+06 0.00000 0.000"00 
2.2411+07 

14 -26,88 	 130 1.12 2.9501+06 0 0.00000 0 0.0001+00 
132 2.33 3.9961+06 0 0.00000 a a.0001t00 
133 0.90 1.5431+06 0 0.00000 0 0.000!+00 

3 	 2.83U+06 0.00000 0.000£+00 
8.4891+06 
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flble 4 (coat.). BioiIS' laG blckscltter estilltes, for st. Iitr's Blr • Pllceatil Blr, frol tbe 1992 Icoustic sarfer. 


'UCIT fUIS!C! flIISIC' TRUSlC' UIGBflD 'UISIC' WEIGBfID rglBER 
S'OCl S'UIGn 'UISIC' ~!lGn ARIA BIOIASS DElSI" 'Ofl~ SCA"!. SCA". CO!". sn or PlSI 
ARIA stRAfDI (O/kg) JOlIER (a.li. ) (12) {tl (kg/12) (12/ar) {In} rOIBER SUP~ID 

15 -2Ua 	 125 0.13 2.229!+Os 0 0.00000 a G. 000 1+00 
128 2.53 4.3391+06 a 0.00000 a 0.000!+00 
129 1.92 3.2931+06 a 0.00000 a 0.0001+00 

3 	 UIU+06 0.00000 0.0001+00 
7.854U06 

16 -26.88 	 199 2.48 4.2531+06 a 0.00000 a 0.0001+00 
200 1.73 2.9671+0. a 0.00000 a 0.0001+00 
201 1.42 2.4351+06 a 0.00000 a 0.000£+00 

3 	 3.2181+06 0.00000 a.OOO!+OO 
9.655!+06 

17 -26,88 	 176 3.41 5. 848E+06 a 0.00000 a a . 000 £+00 
196 2.61 4.4761+06 0 0.00000 a 0,0001+00 
197 1.33 2.2811+06 a 0.00000 a 0.0001+00 
198 3.20 5.4881+06 a 0.00000 a 0.000£+00 

4.5231+06 0.00000 o.ooouoo 
1.809£+07 

18 -26.18 	 185 3.68 6.31U+06 0 0.00000 0 a.ooouoo 
186 US 6.0021+05 a 0.00000 a 0,000£+00 
187 4.07 6,980!+06 0 0.00000 0 O. 000£+00 
191 2.93 5.025£+06 0 0.00000 a O.ODOE+OO 
192 5.02 a.61lE+O' a 0.00000 a 0.000£+00 
m 2.29 3.9271+06 1 0.00018 2 3.757£-07 
194 4.77 8.1801+06 a 0.00000 a 0.0001+00 
195 5.08 8. 7121+06 a 0.00000 a 0.0001+00 
203 3.32 5.6941+06 a 0.00000 0 0.0001+00 , 6.0041+06 0.00002 4.1751-08 

5.4041+07 

19 -26,88 	 202 3.70 6.3451+06 0 0.00000 a 0.0008+00 
204 4.30 7.3741+06 a 0.00000 a 0.0001+00 

6.860£+06 0.00000 0.0001+00 
1.172!+07 
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!Ible 4 Icont.). Biollss Ind blckscltter estilates, for st. Klrr's Blr . Placentia Bar, frol tbe 1992 Icoustic sur,er. 

URGE! UnSEC! UAiSEC! UAlSlC! WEICHTED TRUSIC! IinGanD IOKIER 
S!OC~ 
ARIA S7RAJOI 

S!UIC!! 
(dB/t,) 

!RAlnC! 
lUllIII 

LIIC!! 
(n.li. ) 

AUA 
(12) 

BIOI15s 
(t) 

DllSm 
n,/12) 

fOUL SCAnER 
(12/n) 

sCA!!. conp. 
(fsr) 

51! 
InalR 

OP PISI 
SUPLID 

21 •26.88 205 1.12 1.9211+06 0 0.00000 a 0.0001+00 
206 1.21 2.0751+06 a 0.00000 a o.OOOUOO 
207 1.21 2. 0751+06 a 0.00000 0 0.0001+00 
211 0.85 1. 4581+0 6 0 0.00000 0 0.0001+00 
212 0.83 1. 4231+06 0 0.00000 0 0.0001+00 

5 1. 7901+0 6 0,00000 0.0001+00 
8.9521+06 

22 -26.88 20a 1.69 2.8981+06 a 0.00000 a 0.0001+00 
209 2.18 3.7391+06 0 0.00000 a 0.0001+00 
210 0.12 1.2351+06 a 0.00000 a 0.0001+00 
213 2.12 3.6361+06 0 0.00000 0 O. 0001+00 
214 1.83 3.1381+06 0 0.00000 0 O.OOOUOO 
215 0.58 9.Ha+05 a 0.00000 0 O. 0001+00 

2.60 7! +0 6 0.00000 o.000 !+OO 
1.5641+07 

23 -26.88 216 0.94 1.6121+06 a 0.00000 0 0.000£+00 
217 4.94 8.4721+06 0 0.00000 a 0.0001+00 
218 4.23 7.2541+06 a 0.00000 a 0.0001+00 
119 3.12 6.3801+0 6 0 0.00000 a 0.0001+00 

5.9291+06 0.00000 a.OOOUOO 
U72!+07 

24 -26.88 220 4.6' 7.9921+06 a 0.00000 0 0.0001+00 
221 4.76 8.l63EtO 6 a 0.00000 0 0.0001+00 
222 5.28 9.0551+06 a 0.00000 a 0.0001+00 

3 &.4031+06 0.00000 0.0001+00 
2.5211+07 

25 -26.88 223 5.22 8.9521+06 a 0.00000 0 0.000£+00 
2H 2.71 4. un+06 a 0.00000 a 0.000!+00 

6.8001+06 o.00000 O. 0001+00 
1.360 !t07 

252.29 
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T.bh 5. 8io.... and ba~ka~.tter e.timate., by atr.tu.. for Fortune B.y and St. Mary'. 8.y-Pl.~enti. Bay, fro. the 
1992 herring .~ou.tie lurvey. 

Stratu. Total ba~k.catter1ng 
T.rget stratWII bioma•• Total bioma•• It) Strat\1Jll .re. 1111' .r-I) 

stock Itrength .re. density .~att. coett. 
.re. StratWII (dB kg-I) (.') (kg .-') ....n S.E. lar- I ) ....n S.E • 

n 1 
2 
3 
4 
5 
6 

-25.55 

-27.60 

1.972 
'.170 
7.260 
3.1111 
9.240 
9.080 

8 
x la, 
x 107 x 108 x 10

7 x 10, 
x la, 

0.00000 
0.011546 
0.00000 

0.00000 
0.00157 

0 
6127 

0 

0 
143 

6154 

152 

0.000 
2.379 
0.000 

0.000 
2.729 

x 10-4 

x 10-6 

0 
17059 

a 

a 
2411 

17132 

264 
7 
8 
9 

10 
11 

-29.63 

-26.25 

3.390 x 1074.660 x 1072.920 x 1072.1140 x 107
4.1110 It 10, 

0.00000 
0.00000 
0.021611 
0.00000 
0.01017 

0 
a 

633 
0 

425 

595 

390 

0.000 
0.000 
2.361 
0.000 
2.411 

x 

" 

-5 
10 

105 

0 
0 

690 
a 

10011 

6411 

'25 
12 5.6110 It 10. 0.00000 a 0.000 0 
13 3.110 x 10. 0.00000 a 0.000 0 
14 1.847 x 10 0.00000 0 0.000 0 

Colllbined 1.575 x 109 
'328 6196 1'004 1'171 

SHB-PB 1 •6.149 x 1011 0.00000 a 0.000 0 
2 6.565 x 1011 0.00000 0 0.000 0 
3 3.773 x 1011 0.00000 0 0.000 0 
4 
5 -26.811 

4.057 x 10, 
4.340 x 10, 

0.00000 
0.00061 

0 
27 26 

0.000 
10-61.254 x 

0 
54 53 

6 
7 

6.950 " 
9.390 It 

107
10, 

0.00000 
0.00000 

0 
0 

0.000 
0.000 -5 

0 
0 

a -30.24 '.630 II lOa 0.06066 5842 3350 5.736 II 10 5524 316' 
9 

10 
11 
12 
13 

-25." 
-26.01 

1. 4114 x 
9.000 II 

',240 II: 

4.970 x 
7.420 x 

107
10, 
.to, 
107la, 

0.00000 
0.00000 
0.02275 
0.01389 
0.00000 

0 
0 

2102 
690 

a 

0 
212' 
676 

0.000 
0.000 
5.1192 
3.482 
0.000 

It 

It 

-510_5.to 

0 
0 

5444 
1730 

0 

5510 
1694 

14 
15 

8.370 x 
6 • .,0 x 

107
10, 

0.00000 
0.00000 

a 
0 

0.000 
0.000 

0 
0 

16 '.790 It lOa 0.00000 a 0.000 a 
17 1.287 x 1011 0.00000 a 0.000 _II a 
18 -26.811 2.234 II: 10. 0.00002 5 5 4.175 x 10 9 10 
19 5.241 x 1011 0.00000 a 0.000 a 
20 6.000 x 1011 0.00000 0 0.000 0 
21 
22 

1.247 x 107
7.030 x 1011 

0.00000 
0.00000 

a 
a 

0.000 
0.000 

0 
0 

23 2.384 x 1011 0.00000 0 0.000 a 
24 5.154 x 10e 0.00000 a 0.000 a 
25 6.433 x 10 0.00000 a 0.000 a 

Colllbined 6.031 II 109 8665 4026 12762 6577 
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Table 6. Population numbers at age (x106), as estimated from the 1990 and 1992 
vinter acoustic surveys for Fortune Bay and St. Hary's Bay-Placentia Bay. 

Fortune Bay 5t. Mary's Bay-Placentia Bay 

1990 1992 1990 1992 

Year-class AS SS AS SS AS 55 AS S5 

1991 0.0 0.2 0.0 18.7 
1990 0.0 7.6 0.0 0.8 
1989 0.0 0.0 0.0 0.2 0.0 0.8 0.0 0.6 
1988 0.0 0.0 0.0 0.3 0.0 1.4 0.3 0.3 
1987 0.1 12.8 0.0 4.1 1.1 7.9 1.2 5.5 
1986 0.0 1.1 <0.1 0.3 0.9 6.0 0.9 3.6 
1985 0.0 0.1 0.0 0.0 0.1 1.1 0.3 0.9 
1984 0.1 0.1 0.0 0.2 0.7 0.4 0.3 0.3 
1983 0.3 3.6 0.0 2.1 0.3 2.0 0.5 1.0 
1982 0.3 9.8 0.0 8.3 0.2 22.7 0.0 5.3 
~981 0.7 1.9 0.2 4.7 6.6 7.3 1.8 4.2 

1.6 29.5 0.2 27.8 10.8 49.7 5.2 41.2 
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Fig. 1. Stock age distribution of herring from the 1990 and 1992 acoustic surveys, 
for Fortune Bay (FB) and St. Mary's Bay. Placentia Bay (SMB-PB). 
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Appendix 5. Transects and set locations during the' 992 acoustic survey 
for the inner portion of Placentia Bay. 
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Appendix 6. Transects and set locations during the 1992 acoustic survey 
for the east side of Placentia Bay. 



27 

"0' 40' 53' 30' 


20'...._-----...:.1:;--------,..--------,------,20' 


SOUTH COAST 
ACOUSTIC SURVEY 

JANUARY. MARCH 1992 

• SHAMOOK MWT SETS AND TRANseCTS 
• MARINUS PS seTS 

FISH CONCENTRATIONS 

HHH • HERRING 

10' xxx - CAPELIN 
000 • OTHER 
~w; - ICE COVER 

47' 
00' 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 50'50' I 
I 

I 
I 

I 
~-- ................... -

I 
I 
I· 'J...'tI ~f'llJ

,I 
50' 

Appendix 7. Transects and set locations during the '992 acoustic survey 
for St. Mary's Bay. 



SOUTH COAST 
I» -' 

30' 20' 10' 53-00'-»Q"O
-f"O 
... (1) 
(1) :J
"Oa. 

ACOUSTIC SURVEY (J) >< 
(J) CD JANUARY, MARCH 1992 (1)' 

~ ~ 50' 50'• SHAMOOK MWT seTS AND TRANSECTS 
'< :J 
I» I» 

• MARINUS PS SETS 
• (J) 

FISH CONCENTRATIONS (1) 

n 
(J) HHH .. HERRING 

xxx ~ CAPE'lINI» 
:J 000 - OTHERa. ~~;$;~:i;{i - ICE COVER 
(J) 

~ 
o 45'C .1.:10 A , 

g 

.us,. " .... 
, 

N 
CD

" 
I 

o· 
:J I 
(J) fa. 
c .:l:lIA 
~. ~ 
:J ">co 40' 

,
40'.....::r I l(1) 

..,v...... 
(0 .... ,~,.
(0 
I'\) ¢f. ........ 

I» .... ,j(") 
o 1 ' ...... ....c 
{J) .....I STAA"'UPl '-5 46
~. 46-~ ..... lU II 35'(") 35' J .... 

,I 
....{J) I .tlIjR ...c 

<(1) l'< 
40' 20' 10' 53-00' 



--- - -

50' 

• 
• MARINUS PS SETS 

FISH CONCENTRATIONS 

HHH 
XXX 
000 • 

. 29 A~ 

2o·..----...:5~3·~OO~-------.,-----::----r-----,20· 

10' 

, 

t\ 
¥ 

10' ;:,~ 
J.:. 

$ 
~ 

SOUTH COAST 

ACOUSTIC SURVEY 


JANUARY· MARCH 1992 


SHAMOOK MWT SETS AND TRANSECTS 

= HEARING 
.. CAPEUN 

OTHEA 
• ICE COVER 

50' 50' 

40' 

Appendix 9. Transects and set locations during the 1992 acoustic survey 
for the Southern Shore. 
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Appendix 10. Transects and set locations during the 1992 acoustic survey 
for the outer portion of Conception Bay. 
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