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Introduction 

In the fall of 1978 the RV Ern8t Haeckel conducted a random survey in Stat. Area 0, and Div. 2G, 2H, 
2J and lK mainly to study the roundnose grenadier and Greenland halibut stocks. The program was coordin.,...·
ated with the staff of the St. John's Biological Station, from which two members stayed on board the Ernst 
Haeakel for 10 days. Work began in Div. 2J on 23 September 1978. Following the completion of work there, 
the ship steamed northward to Stat. Area 0 and worked southward to Div. 3K (except 2J), finishing on 29 
October. The original log records were loaned to the St. John's Biological Station for copying. 

Methods 

Stratification and Selection of Stations 

The survey was planned and carried out as a stratified random survey, as this method ensures efficien
cy of sampling and allows the calculation of sample variance. In Stat. Area 0 and Div. 2G and 2H, a 
stratification scheme following that of Messtorff (1974, 1975) was used. The overall depth range was 
divided into two strata (301-500 m and 501-1000 m) only. In Div. 2J and 3K, the Canadian stratification 
scheme in the depth range of 300-1000 m (divided 8S 301-400 m, 401-500 m, 501-750 m, and 751-1000 m) was 
adopted. It was estimated that a total of 160 stations could be occupied in the time available. This 
initial estimate was divided among the divisions in rough proportion to the area of each and further sub
divided by strata in each division, with the requirement that at least two stations per stratum be fished. 
Four additional stations were added to meet the minimum requirement, making a total of 164 stations in the 
planned coverage, as follows: 

Number of Area of Number Stratum area 
-Area strata stratal of tows per towl 

0 13 20,078 35 574 
2G 8 4,914 22 223 
2H 5 4,381 15 292 
2J 18 6,666 42 159 
3K 18 16,308 50 326 

Total 62 52,347 164 319 

Square nautical miles 

The actual geographical positions of the stations in Statistical Area 0 and Div. 2G and 
domly selected for each stratum which was subdivided into la' x 10' unit areas and numbered. 
and 3K, the actual sUbunits of the Canadian stratification scheme were used as the basis for 
selection of stations within each stratum. 

Fishing operations 

2H were ran
In Div. 2J 

the random 

In general, the tows were of 30 min duration and made at a speed of 3.5-4.0 knots. In the deepest 
strata (751-1000 m), the warps were too short to fish in depths near 1000 m, and, depending on local con-
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ditions, BOO-850 m were the maximum fishable depths. Premature discontinuation of a tow sometimes occurred 
due to rough bottom, but tows lasting more than 15 min were defined as valuable if gear damage did not 
occur. In some cases, the towing speed had to he reduced below 3.5 knots (due to strong currents) in 
order to keep the net close to the bottoln, and such tows were a1eo considered as villuable. Fishing was 
carried out around the clock, and a tow was made if suitable bottom was found within a 5-mile radius of 
the pre-selection station. Positions were determined by satellite navigation and the towing speed was 
measured by a Doppler log. 

Fishing Gear 

The bottom trawl (RG 470) had the following specifications: 
25.00 tn, vertical height 5.00 tn, and distance between wings 18.00 
covered with a modified Polish-type chafer. 

headrope length 32.80 m, footrope length 
m. The codend (mesh size 11 mm) was 

Biological Sampling 

Greenland halibut, redfish, roundnose and roughhead grenadiers and a few cod were sampled for length, 
weight and stomach contents, and both otoliths and scales were taken for ageing. For some commercially 
less- or non-important species, only length measurements and total weight of samples were recorded. Sex 
was also recorded, if required, in accordance with the ICNAF sampling program. The fish were measured as 
total length to the centimeter below with the tail fin brought into the natura! position. Large catches 
were subsampled to a reasonable number. Total weight of catches by species and individual weights were 
determined by using two coupled dynamometers (50 kg max. each, accuracy 5 kg) or steelyards of max. 20 kg 
and 5 kg respectively. 

Hydrography 

Each tow was followed by a hydrographic station at which temperature and salinity measurements (sur
face to_ bottom) were made using Nansen bottles and reversing thermometers. The ICNAF standard sections at 
Cumberland, Ryans Bay and Seal Island were worked at standard depths within the depth range fished. 

Comment on Random Surveys 

The method of random surveys is in our experience a useful way to get low biased quantitative infor
mation on groundfish stocks. Its goodness depends on: 

a) The number of evaluable stations per unit area; 

b) The constancy of (and knowledge on) catchability of the gear-vessel system with respect to 
different conditions (weather, currents) and fish species; 

c) The knowledge on changes in availability of different species. 

There are two ways to maximize (within the cost frame) the number of valuable stations. The first is 
shown by an analyses of sampling effectiveness (values for this cruise are in parentheses): 

number of planned stations (164) 
,t, 

worked 

1 
(157) 

L 
fishable (133) 

1 

remained 7 
(shortage of time) 

non fishable (24) 
(rough bottom) 
(sought depth range not found) L ____ --:... 

evaluable (121) ..., non evaluable (12) 
(net not hard on bottom) 
(break off) 
(net damaged) 

Evidently 15% of the worked stations could not be fished because of lacking information on bottom 
conditions during the planning process. Therefore, it is important that an up-to-date catalogue of all 
available information on non-fishable stations be maintained, in order to avoid repetition of searching for 
suitable bottom on subsequent cruises. 

The second way to maximize the usefulness of the survey is to pre-select randomly some replacement 
stations in each stratum to avoid the loss of one or more primary stations due to unsuitable bottom. In 
this way, the minimum number of evaluable stations would be ensured. The additional time necessary to fish 
the additional stations (if required) may be taken from a planned buffer period. 
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The problem of constancy in catchability of the gear-ship system with respect to hydrometeorological 
conditions, as well as the different avoidance capabilities of the fish species is very hard to quantify 
and should not be further discussed here. 

It is evident that fluctuations in availability occur for diurnal migrating species (e.g. see redfish 
in Fig. 13 below). Such changes may result in under-estimation of the biomass. 

Results 

Sampling Effort and Success 

Tables 1-4 give the distribution of fishing effort as well as of the quality and quantity of biologi
cal and hydrographical material collected. The length distributions of the main species by divisions (Fig, 
1-5) roughly characterize the composition of the stocks in the areas fished. Tables 5-7 show the fishing 
success and catch composition by area and species with respect to the main species. The quantitative and 
qualitative distributions within areas are shown in Fig. 6-10. More detailed information on distribution 
of catches of the three main species by environmental factors (depth, bottom temperature, and diurnal 
phase) are given in Tables 8-10, and plotted in Fig. 11-13. 

Mean Trawlable Biomass 

A mean trawlable biomass (MTB) of red fish and Greenland halibut for the fished strata was calculated 
using the areal method. "Mean" implies catches at mean catchability of gear-ship system and mean availa
bility of fish. "Traw1able" implies minimum biomass (catchability <1, availability <1). The applied 
formula are 

A 
ii 

where B ~ MTB (per division) 

Y D stratified mean catch per tow 
st 

A sum of stratum areas 

a = average area swept per tow 

y 
st 

where ~ 

1..A -
= - z....A Y A 1 -n h 

area of the h-th stratum 

Yh = mean catch per tow in h-th stratum 

and a = W.v.t 

where w distance between wings 

v = mean towing speed 

t = towing time. 

Additionally, the standard deviation of the estimated MTB and the coefficient of variation were calculated, 
taking a as being constant in the statistical sense. The formula applied here is 

s(B) = ~ • s(Yst) 

where s(8) standard deviation of B 

standard deviation of Yst 

number of tows in the h-th stratum 
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s 2 = variance of mean catch in h-th stratum 
h 

s 2 
h 

The coefficient of variation is Cv = 8(8)/B. 

The calculated MTB values are given in Table 11, based on the information listed in Table 12. 

Discussion 

Roughly characterizing the length compositions by using the terms "young" and "old", some trends may 
be seen with respect to the latitude at which the fish were caught (Fig. 14 and 15). Two types of trends 
seem to be apparent. 

The first relative to the distributions of Greenland halibut, roundnose grenadier and redfish, indi
cating a northern spawning. Partly settling to the bottom at the spawning locations and partly during 
their southerly drift, the young fish increase in abundance with increasing distance from the northern 
spawning areas. This may explain the scarcity of young fish in bottom trawl catches near their origin by 
assuming that they are still in the pelagic phase. The differences for species shown in Fig. 14 possibly 
indicate different levels of affinity to the bottom during early development. Greenland halibut, having 
the strongest affinity to the bottom settles first, followed by roundnose grenadier, which tends to be a 
bathypelagic and even sometimes a pelagic dwelling species. Redfish is well known as a diurnal migrating 
species with a relatively low affinity to the bottom. Consequently, only few young redfish were caught 
as shown in Fig. 14. 

The less abundant species may form the second group with a weak tendency to increase (roughhead 
grenadier) or decrease (cod) with latitude, substituting one another geographically with respect to the 
spawning locations. 

Looking at Fig. 11-13, the following statements can be made: 

- The mutual substitution depending on depth and temperature is clearly seen (see Fig. 16). 

- Temperature obviously influence fish concentrations as expected (although depth and temperature are 
closely correlated positively they also act independently to some extent; for example, when redfish 
data are grouped by depth, redfish concentrations drop with increasing temperature; similarly, when 
grouped by temperature the redfish concentrations increase with increasing depth). 

- Fig. 13 shows a strong dependence of redfish catch on diurnal phase. The reason may be that the 
availability of redfish decreases during darkness because of its vertical movement. 

The calculated biomasses are of the correct order of magnitude, indicating the possible usefulness of 
stratified random surveys. The biomass values are absolute minimum estimates for two basic reasons: first
ly the survey did not cover the total area of distribution of all of the species under consideration, and 
secondly the catchability and availability factors are both less than 1. 
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Table 1. Distribution of fishing and hydrographic stations 
by area. 

ICNAF Fishing stations 
division Worked Fished Evaluable 

0 35 33 27 
2G 22 17 15 
2H 15 12 12 
2J 42 34 32 
3K 43 37 35 

Total 157 133 121 

Table 2. Distribution of samples by area. 

ICNAF No. of Length measurements 
division species Samples Specimens 

0 39 305 8401 
2G 30 150 5787 
2H 30 126 4558 
2J 45 391 12283 
3K 42 470 14495 

Total 61 1442 45524 

Table 3. Distribution of samples by species. 

Species 

Reinhardtius hippoglo880ids 
Sebaates mentelZa 
Maarourus rupestris 
Maarouru8 berg Lax 
Gadus morhua 

Length measurements 
Samples Specimens 

129 
117 

23 
113 

39 

C6 

8587 
24636 

3647 
1731 

738 

HydrograEhl 
Stations T-S 

38 145 
19 86 
12 23 
37 109 
34 68 

140 431 

Anallzed 
Samples Specimens 

21 1402 
17 1323 
16 1224 
26 1968 
21 2182 

111 8099 

Analyzed 
Samples Specimens 

47 
34 
13 
11 

6 

3168 
3142 
1100 
457 
232 
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Table 4. Distribution of samples by species 

l&n9lh mClQS. pres. in Area 
Nr. species 

sampl •• piec .. o lCi1HZ]li 

1 cenlros';1 Ilium labr. 21 1.20 · · · · 
1 Raja ro iolo l2. ~98 
3 Ro~a sanlo n ~Zl · 
4 Ra~o spiniCoudo 2.8 31 · 
!i ROJo hl~rbor&o Hi a8 . · , Alepoce~halus baird. !I !5 · 
1 Aci\"nll a silus ~ 4 
8 Mo olus vi Kosus Z ~ 
9 Chauliodus sloani .5 !I 
40 H)dophidae gCII.sp. It, 265 
11 PQra lepis brevis 1.8 .5~ 
42 Paralepis Kr_y"ri ~8 Zit 
H Nemiclilhyes scolop. ~ 1 
14 5.rriV'omer b.ani 2 1. 
15 !>.Y""phobranch. spec. 42 " 1& Macoonaldia ro.lrala 1 1 
11 f'IoIacanlhus nasus Z6 9S · 
18 Anlimoro raslrala 16 It 40 
49 !?Jareo godus Seide 11t U1 
2fJ !?Jrosme brosm .. 2- 1. 
21 Onos cim brius .3 .5 
22 Onos &nsis .3S 81 
23 Hicromu;slius poul. 1 ~ 
21t Polachios virens 1 1 
25 Urop~cis ch ..... r; It 11. 
I' Nczumia bairdi 1t1 !!l 
21 Trach)rhjnchus mur. 3 .5 
28 Cryploconlhodes mac. 1 ~ 
29 Anarrhichos lalif'. 90 323 
30 Anorrhichas lupus ~O 390 · · 
31 Anarrhichos minor .31t 10 · 
!2 Lycodes vahl; GO 32.3 
33 Lycodes esmarki 2-1 Sl 
31t Llcodu reliculolus 9 2.2. 
35 L)codes lurner; 1 1 · 
~ Ar"'dielU5 uncinal. 30 4n 
.n CctllunculU6 micro"" '1 H5 
38 Coijunculus !homps. 8 ~1 
39 Triglops n)belini 12 ~1 
~O Triglops murrayi 1 1 
.1 A90nue decogonus 49 436 
,,2. A'Pi~horoides mono 10 19 
"3 Cyclo rus lumpue .5 6 
It. Lipar'. koetoedi 11 GO 
IJ.5 Lipari. gala ina .... 10 %0 · 
'" !abasl ... marinu. 18 ItO 
1t1 G1:tplocephalua cl::f.' ~, . SOG 

" lIippoglossoida pi . '1 HIl · · 
~9 lIippoglossU8 hir. 11 H · 
Jj() C.rolios holboe i 1 4 
54 non id."lifild 1 1 Z · 
5% • Z 1 3 
53 • 3 1 15 
5~ • ~ 1 1 · 
55 • 5 1 1 
5G • , 3 3 · 

ICNA' 0 -5K E 4~1t2. ~5558 
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Table 5. Distribution of total catches (kg) by area and species. 

ICNAF Reinhal'dtius Sebastes Maerourus Ma(!l'oUPUs Gadus No. of 
division hippogZOBBOides menteZZa rupestris berg tax morhua tows 

0 1920 878 201 170 27 
2G 4868 1367 549 157 58 15 
2H 1796 1115 365 137 297 12 
2J 4069 16791 846 405 643 32 
3K 1141 7443 363 282 292 35 

Total 13794 27594 2324 1151 1290 121 

Table 6. Distribution of mean catches (kg) per 30 min tow by area and species. 

ICNAF ReinhardtiuB Be-hastes MaOl'Ou:PUB MaCl'OUPUB Gadus No. of 
division hippoglo880ides menteUa rupestN.s bel'glax morhua tows 

0 71 33 7 6 27 
2G 325 91 37 10 4 15 
28 150 93 30 11 25 12 
2J 127 525 26 13 20 32 
3K 33 213 10 8 8 35 

Total 114 228 19 9 11 121 

Table 7. Percentage distribution of catches by area and species. 

ICNAF Reinha.r>dtius Bebastes MaC!l'ourus MaCl"0W'U8 Gadus Total 
division hippogZoBsoidBs mentel-Za rupestns bergla:x: mOl'hua catch 

0 53 24 6 5 3623 
2G 65 18 7 2 1 7468 
28 43 26 9 3 7 4217 
2J 17 69 3 2 3 24509 
3K 10 62 3 2 2 11946 

Total 27 53 4 2 2 51763 
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Table 8. Mean values grouped by depth. 

~ 
__ m 315 .315 ~2,5 it}S 52,5 515 615 615 11.5 H5 82,5 

temp. ·c l.'5 1.33 3 . .fO 3.01 3.33 3."1 3.23 It.o4 - .3.38 U3 

lUI U3 tn 0.19 {OZ 0." 0.14 D.!!' 08 - 0.2' 4.Go 

s._rd. (~) 2.31 31t8 348 4H 4'4 83 283 185 - He 4 

R.hipp. (~) 85 ~O" 99 2,OG 4LO 4104 400 m - Itlt ~ 

H.rup. (Kgl 0 0 2,3 Z ~8 .30 H .!H - 95 41t5 

n 3Z 20 45 H -10 10 1 4 0 It It 

Table 9. Mean values grouped by temperature. 

~ meon ·C -O.lS -0.25 0.25 0.15 4.25 US 2.25 2.15 US 3.J5 11-.25 .. , 5.15 

depll1 (ml 351 11-09 359 313 11311 itlO It" 512 ItIS lifO 541 lliti 

! (/) 0.21 U~ O.GS Ho Ul ~.25 {1, 0.89 0.91t (05 4.0' 4.31 

s.manl. (Jr.!I) 9 0 3 8 ~ .3 lZ 8l H8 226 '63 331 

R.hipp. ("!II 1.2. itlt 1 .. 5 i6 ~01 203 ilt5 -101 68 HO ilt1 2. 

H.rup. ("3) 0 0 0 0 0 0 2- H 0 .3 .. Sf 0 

n I. ~ 3 3 iO ~ 1 9 1.3 30 ZII ... i 

Table 10. Mean values grouped by ~(t). 

~ 0.i25 0.315 0.'Z5 0.al5 U2.5 015 {6LS tB15 

lamp. ·c 2.9L 1..91 3.03 .3.19 2.52. 3. It, l.15 2.85 

daplh (m) 1t91 511t 1t58 1t98 3910 1t51t 399 ItS(' 

5. menl. (Kg HI. 103 Hit 81, 4'1 304 .389 .B3 

R. hippo (II! 93 -ItO H3 1M ,It H·3 89 1.31t 

M.rup. (kg: 48 Ito .3 lit 0 8 0 .30 

n Zi ~It H 5 1 1Z i5 23 
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Table 11. Biomass calculations. 

ICNAF Yet Biomass s (D) C 
division (kg) (m. tons) (tons) v 

Greenland halibut 

0 87.72 90,342 4,989 O.ll 
2G 295.43 74,963 16,953 0.23 
2H 148.63 29,862 10,323 0.35 
2J 137.19 43,015 5,363 0.12 
3K 38.07 30,360 7,647 0.25 

------------------------------------------------------
Redfish 

0 35.54 40,787 11,611 
2G 58.17 14,760 5,195 
2H 62.80 12,617 4,822 
2J 489.23 153,385 51,992 
3K 164.23 130,971 32,658 

Table 12. Total area of strata by division and 
mean area fished per tow. 

ICNAF Total area Mean area 
division of strata per tow 

A (run2 ) a (nm2 ) 

0 20,078 0.017495 
2G 4,661 0.018369 
2H 4,003 0.019924 
2J 6,125 0.019536 
3K 14,649 0.018369 

C 10 
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Fig. 7 Length composition~einhordtius hippoglossoidu (8+ '/) 
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Fig. 11. Distribution of catch per tow by environmental factors (values grouped by depth). 

I 
I 
I 

I 

, •••• t 
' .. \ 

I', 

t'" 
I 
I 

I 
I 

\ S.ment. [kg.10"LJ 

Fig. 12. Distribution of catch per tow by environmental factors (values grouped by 
temperature) . 

08 



5,0 

4PO 

- 22 -

q115 q375 • 25 0.875 U25 
21 U V 5 7 U IS 29 (n) 

!I(t)= l-cos(t'ls) 

Fig. 13 Di sfribufion of Catch per tow by environmental tactors 
(values grouped by a function of local time) 

09 



youngfish 
(relatively) 

many 

medium 

few 

o 2G 

- 23 -

.-. - ·'·-·_·_·_·-S.ment. 

2H 2J 3K 

.Fig. 14. Geographical distribution of young Greenland halibut, roundnose grenadier 
and mentel1a redfish. 
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Fig. 15. Geographical distribution of young cod and roughhead grenadier. 
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Fig ,.16 Ecological positions of the main species 
(estimated maxima af distributions by 
temperature and depth) 
and range covered by this survey 
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APPENDICES 

Appendix 1- l;on fishacle st2tions 

ICNAF Stratwn/ Position reason 
Area Station Lat N Long \! 

3 K 28/1 49 0 37' 52 0 26' jaInmed net depth not in 
28/3 49 19 52 54 range souGht 
31/1 5~ 42 52 27 ro"gh bottom 
33/5 51 18 51 45 steep slop 
33/6 51 27 51 53 depth not in l'onge sotAght 
47/1 51 53 50 32 rough cottom 

2J 211/1 53 00 )3 12 depth not :Ln range sotAght 
231/1 52 35 51 25 rotlgh cottom 
231/2 52 uO ,1 12 " 230/1 52 40 51 29 " 230/2 53 01 51 55 " 236/1 53 50 52 26 " 203/2 54 23 56 01 " 204/2 54 27 56 15 " 

2 H H 33/6 55 23 58 25 rought bottom 
H 35/1 55 53 57 20 rough bottom, steep 

slope 
H 35/2 55 33 56 45 " 

2 G G tJ/3 60 23 61 00 dpth not in l'onge soU.ght 
G 21/1 58 17 60 05 " G 22/1 58 17 60 ou " G 22/2 57 53 )9 50 " G 14/1 59 27 60 15 rough bottom 

0 o 21/3 61 10 62 05 " o 21/1 61 34 62 15 " 

1St 1l.3 m 3.1, ItO, .fo 0 0 
~ ,2.) UJ ".0.\ Itf 23 0 0 
~'f U Ul 3.04 " 5 0 " ~" f,' 3)1 3.45 .!Ill , 0 5 
4'3 1H 51' .ue 4105 43 0 1 
4, .. 4U ItItG ,UoO 331 1. 0 5 
iili 4U ItlO '00 !Sl 3 0 Z 
i" U no 111 ItJO 51 3310 0 
.fil 5Z 583 3.89 Zlf Zi 1.l 3 
.fie U .lit, uo t.ct z 0 , 
"" "It.' .UI 3.63 4.% 0 0 J 
410 iU 331 3.60 431. J 0 1. 
111 Z18 309 lZO 3~ B 0 0 
in 13 .301 Ut .. , + 0 ., 
4ft U 341 UI 81 

., 
0 • ~ 4U = 1.11 35, 3 0 J' 

ftI 4U ,0<1 Hi 1 0 , ... 4b ~ -." .(OJ 1. • 1 
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Arao Lolr.al dep.h tamp. s. manto S.hipp. H. rup. ti..,~ 
5ta.ion tima 1m) (Oc) 0('9) U<'9) (Kg) g"':1l 

·(iHT-~h 
~_ c "'Il 

3K111 %Z.Z 185 3.15 0 2.t ~ 0 
~J8 ~O ~~9 11.29 528 1 0 2 
H9 U Sal - 935 31 0 5 
1&1 H.8 194 - 0 18 1 1 
181 8.5 349 3.59 9 , 0 , 
182 1a, 334 3.09 51 3 0 J 
183 18.4 ltZ8 3.09 i' 10 0 .3 
~8~ ao 390 2.i~ 10 30 0 1 
185 6., 325 2.(00 250 29 0 ~ 
1~ 10.3 1t53 :H3 4 1j.2 0 1 
181 "'.' 1t35 3.05 10 .5 It 0 5 
18B Za4 3al - 51 35 0 of 
189 6.8 365 aOZ .B 2' 0 It. 
1~ .fo.a It-lG Z.3~ 3 H 0 1 
194 11j..a 338 2.33 220 8 0 , 
m 19.1 358 z.n 9!1 25 0 Z. 
193 ll3 Ij.GS 2.82 2 1105 0 0 
19~ '1 315 4.1' Z 88 0 ~ 
195 15.8 348 2.18 H 2' 0 G 

2J 
I 

50 <19.0 J3Z ~Z, 439 1~5 0 2 
54 u., 1j.18 Ult 28 90 0 0 
52 H 1t80 3.53 ~Z 3Z1 0 " 53 9.5 3'5 {jG 101t Hlo 0 J 
Sit 10 3M ua ~H 450 0 1 
55 -16.1 509 ~21 31. 130 0 5 
~ 20.3 513 3.Z9 , 91 0 1 
51 0.5 518 3.1t1 3 Go 0 0 
58 40.5 330 ilH 120J 12 0 1 
59 1ltA 318 !tOO U12 , 0 1 
GiO 1t.9 3'8 112 ,103 15 0 Z. 

'" 3.0 It-* 1'2 5G 18 0 , 
'2 13.1t 1j.89 aItG It!> 11to 0 1 
~ HZ ~ 129 9 135 0 It 
,It lo.!l 504 139 10 '8 0 ~ 

G5 Q9 It~g 130 ~'3 5G 0 0 

'" It.8 3H 3.01 1t10 m. 0 2. 
'8 1~.' "1 It.01 185 m 91 1 
r.9 H.5 1j.18 10.12 381t 1211 0 ~ 
10 20.9 31t1 3.~ 5'" m. 0 1 
14 M 1095 1t48 108 90 1 0 
J1. 1j..0 '210 il10 313 25 "' 2 
l! 9.8 551 ".0.1. 210 1t2 Zltlt 1 
lit iH Itlt~ ItAB 3"25 88 1 1 
15 15.8 315 'toe It 500. Itso 0 , 
" 20.1 ~It 190 318 352 0 ., 
11 0.5 1t80 Hi It5G 90 0 0 
19 U '30 1t.21. " ~18 H5 92 5 
80 H.' 830 'tOO 1. 2~ 39' 1 
85 5.0 1t81 1." .3 Zlt~ 0 1-
~ 9.1t 3Z~ 0.31 ~O 3~ 0 1 
~ ZU 324 Q?ll 0 315 0 0 

2.H 
m 15.5 315 3.95 "51 ~'8 0 , 
148 18.!> 4~3 ~01 ~oo m .332 .3 
1~9 21..3 351 141 8~ "'~ 0 0 
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App . .2 (conI inuad) 

Area tokal depH, !-emp. S. menl. R.. hi pp. 1'1. rup. Hme 
Sial ion time ( m) ('C) ( kg) (ltg) (1t.9) !ro,,~ 

'CiIlT'~h) 
It _ c.as + . .f.5": 

i2H150 i.S 513 it.i5 .39 108 .33 0 
151 6.8 .322 3.41 It-Z .35 0 !t-
i52. 9.1 382 3.~ 18 29 0 , 
4S~ lH 51tG l52. 3 96 0 1 
4~ 1~.8 '"1 1M 0 88 0 5 
455 4!l8 '3(, H5 + 2~ 0 2. 
1~ 5.2 ItH - ~~ m· 0 3 
151 8.8 351 151 " To 0 , 
158 4U 32~ Z.~ 51 5H- 0 1 

2.G 
I 1l~ 21.1 385 3.33 56 100 0 1 

125 23.8 Itolt 3.99 108 19 0 0 
12, ~.Z H3 3.50 2. 19 35 Z 
121 8.2 5"' 3.5-1 2. ~ 0 , 
m 5.5 1t!1t Q~ 0 485 0 .3 
13' 1'.3 iI50 - 3 "'8 0 5 
1~1 49.3 501 1+.18 1 281 0 2. 
138 23.1 533 3,{,9 It a 0 0 
m It.' 'tl0 U9 ~ It~ 0 2. 
14-0 a.1t 585 1t.28 10 81+~ 0 T 
lltf 12.' 1t'3 1t.11t 15 5" 0 1 
11t2 ii." !t01 3.00 0 21 0 5 
llt3 10.1 It,s 3.H lH 111 3' t 
4" 16.1 32.1 3.'" ~9 1010 0 5 
11+5 ZO., 511-5 3.82 53 2,11+ 1+18 1 
111i 1.3 301t 3.80 310 101 0 5 

0 
81 9.5 3(.9 1.'1t 2 .% 0 1 
88 112. 311t 1.oZ 0 12. 0 1 
89 22.1t 1+55 1.05 + 8 0 0 
90 3.1 Sit!! Hit 0 43 0 1 
91 H '00 -l11 + 1, 0 5 
92 12.5 31t8 0.11 + 15 0 1 
!l3 15.8 31t2 0.10 + ito 0 6 
91t fI.g 32.1t 0.S9 0 11 0 2 
9S 0.8 ItM 0.31 t 25 0 0 
~ '.1 .300 0.03 t 3 0 ,. 
91 40 .. 3'9 0.59 2. 23 0 1 
98 45.5 ""9 Hit 29 2'" 0 G 
9!1 4!l0 ~'3 4.1t8 38 291 0 2 

100 m !ll 0.92 H 32. 0 0 
101 5." 6or. 2.09 2' 188 .9 3 
102 12.1t 84-3 3.56 0 l' 81t 1 
Ho l1.S 31' 0.'" 21 13 0 f 
lH 15.1 3'-9 1.03 20 43 0 6 
112 21.0 19" 2.3(, + 18 1 1 
113 3.8 806 2.51 0 48 16 1 
11~ 8.' "-11 2M 122 108 0 b 
115 11.0 811 2.80 3 32 23 '1 
116 -K..' 531 2.99 280 11~ 0 5 
111 20.2 569 It. 10 21,0 101 0 1 
H8 0.1 5'3 !tAl Ito 20 0 0 
129 2t9 1+10 l.OIt 32 150 0 0 
131 9.1 311+ 1.10 It 81 0 , 
m ZO.S 581t 0.13 1 1'10 0 -'I 
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