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Rcccntly thc ICDS/ICNAF Joint Working Group on Solectivity Analysis
made an attempt to assess thc offcct of thc physical propertics of the nctting
yarns on thc selectivity (ICNAF, 1970a and b). This attempt failed
bccause until now very little data on the properties of the nctting yarns
used in selcction experiments have becn published. Howcver, the Group
thought that the olongation (extcnsibility) of the netting yarns is
possibly one of the most important propcrties by which thc selcctivity
might be influenced. Since this assumption was not yct substantiatcd
scicntifically, thc Group proposed an international experiment to find
out whethcr high elongation and high sclectivity are positive1y corrc-
1atcd or not (ICNAF, 1970b, p.4). Realising that, in general, con-
sidcrab1e time is necded for thc preparation of such an international
tost, thc Institut für Fangtochnik decidcd to start its own study of
thc relationship bctivccn clongation and sc1cctivity alrcady in thc
spring of 1970.

Tho eruise programmo also ine1uded thc eo11eetion of scleetion data
for a eodend made of adefinite po1yamidc netting yarn R 6, 484 tex.
According to a rccommendation of the above-mentioned Working Group
(ICNAF, 19700., p.49), this notting yarn has been i~;roduced to rcp1acc
manila as a new standard for sclectivity purposes. It was suggested
"that, whcnever possib1e, research vessc1s shou1d use eodends madc of
thc new standard polyamide and co11cet sc1ectivity data so that a large
numbor of soloction faetors eovcring all specics, seasons, areas, etc.,
be obtained as quickly as possiblc••• " (ICNAF, 1970b, p.4).

, .....

l)ThiS paper uas presentcd to the ICUAF Annual J.1:ccting 1971 as
Res.Doe.7l/1.

2)Dr H. Bohl
Institut für Fangtcehnik
Hamburg, Germo.ny

3)Thio app1ics to ICES only (C.Res.l969/5:l, P.~v.R6un.Cons.int.
Explor.mer 1969, p.120). The Standing Committee on Reoeareh o.nd
Statiotieo of ICNAF has not yet adopted thc new sto.ndard polyamide,
but it reeommendo that the Subcommitteo on Aosesomcnts examinc the
requirements for further oelection experiments in relation to adoption
of the neu otandard (Roe.18, Rodbook 1970, Part I, p.18).
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Another important item of the cruise progrumme was the repetition of
an experiment carriad out with an extra strong codend in 1969 (Bohl, 1910).
Thio experiment had shOvTn that thera is no nignificant difference bet~leen

the oelectivities oi: netting yarno oi: normal diameter c.nd thooe which a~e

Ul1usually thick. Therefore, it was concluded that extra strong codends
can be uoed todbviate tho nood for to~oido chc.fera. Since thio io 0. mat~o=

oi: great cO=.10eq1.1.0nce it ,ms thought advioable to confirm the reoult of the
previouo experiment by 0. oecond tost.

Natarial and Hethodo--
The experimente were carried out during April 1910 on tho Scotian

Shelf betlToon Cape Breton emd Cape Smoky in doptlE ranging from 105 to
180 m (IC1L\F Div.4Vn). FRV ~alt~~~enTi~ - 0. dieael-oloctric etorn
trawlor of 83.23 m total length, 1 981 groos tono, cc.pable of dovolopin~

2 000 h.p.o. at 190 rpm - uood the Gormc.n otandard roundfioh bottom trmTl
(140 ft groundrope).

The ooloctivitios of four polyamide multifilaIDent codondo lTero atudicd.
Tl'TO of these codenda have already been montioned above, vize thooo uhich
are made of the otI,dard polyamide (R 6,484 tex)and the extra strol1G nc'~ l:;i:lr;
yarn (R 11,465 tox). The remaining two codenda were procurod eopecic.ll:"
to evaluate tllO relationohip botween elongation und oelectivityo T~e nettin~

yo.rno of theoe codenda are mado of one and the sumo kind und number of 0'::':.:.::10
yarno (article no. Nt 3/500) and differ inasmuch ao the yarn of the one
cedend io oztremely hard t,doted (high tuist factor) and untreated to
produce a high elongation, "hila the yarn of the other ia modiuT.J. tlTiated
(low twiat factor) and thermo-fixed to produce 0. low elongation. In
consequence of tlle different notting yarn construction there are also ine­
vitab1e differences in oö~o other phyoical properties as, e.g., fineneeo,
diameter and flexibility.

The proporties of tho notting yarns ~~d codend nettings used in tho
meperimonta 'lere determined c.ccording to the ISO standarda for testing
methods. Tho results are given in Tnblo 1~ Tho relation bot'loon load and
elongation, lThich io baaed on nou nottinG yarns, ia shmm in Fi{j. 1.

During tlle experiments the covered codend technique was uoed. The
topside covoro uoed lTere in accordance iTith ICES opecificationo. They
uere made of oingle polyamide netting yarn (25 tex x 16 x 3, tVTisted)
and the meoh opening ,mo about 60 II1I:lo' The inner undorr:lido of tho codenda
was 1inod with SIDa11-neohed netting oimi1er to that of the cover.

Tbe 10ngth composition of the catches "mo determined by meaouring the
total fioh 1ength to the centimetre be1ml. The mach meaourementc lTere
taken immediately after each hau1 using an ICES gaugo 'lith ~~ operating
precoure of 4 kg.

In ordor to study the girth/length rolntionship of cod, the uncon­
ctricted ma~einUll body girth was measured to the neareet millimetro.

Reou1ts

During the couroe of the experimente a total of 51 succeooful hnu10
lTD.O mnde. Tho catcheo, J:anginz fron 006 to 6.1 notric tono Hero of rnther
unifortl conpositiono . Corl 'Tere cl".:o.yo predooinanl:;; thoy re~renented in 32
h~u1e Dore than 90%, in 12 hau10 80 - 90~ end on1y in 1 haulo 1eoo than
80% of tho catch lleiehtoe The duration of tou varied fron 30 to 120
minutes, but in moet caoen (42 heule) the trmTl Has tOVTed for ono hour.

l)The nominal finenese is R 18,000 tOXe
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'. The relative 1cngth compooition of the total cod catch uhich consisted
of 66 258 opecimeno caught in the codendo and 31 479~opccimens caught in the
covcro io ohown in Fig.2. Fioh of the 45.0-47.9 cn length-c1aoo were noat
abundant. This fact proved extreme1y favourablo for the experiments, because
the 5~ retention longth of the four codendo uoed were found to be c100e to the
Doda1 1ength of the fioh aggregation. Thuo, tUlusua11y 1arge nunbero of
opecimeno could be rccorded within the ee1ection ranges.

The oe1ection data obtaincd fron combined ho.u10 are compi1ed in To.b1e 2.
The oe1ection curveo for combined hau1e nre ehown in Fig. 3. They aro
baoed on oooothed percento.geo of reto.ined fish (threo-point moving avero.geo).
The curveo are fitted by eye.

Fron To.b1e 2 it cnn be oeen thcit the extrn otrong codend go.ve 0.
oelection fnctor of 3.51, whi1e the codend mnde of the otandard polyamide
yie1ded 0. fnctor of 3.41. Hence, the rcou1to obto.ined from the seme codenda
in 1969 (Boh1, 1970) cou1d be confirmed: There io no oignifico.nt difforcnce
between the sclectivity properties of extra otrong nnd llnorm0.1" po1y:::.mide ood­
endo. Thio imp1ieo that the wideopreo.d uoe of auch 0. robuot codend as tested
in the Gemo.n experimento cou1d be conoidered 0.0 0. poooible step tmmrds the
elimination of topoide cho.fero.

Ac to the codends ~Tith different e10ngationo (codend nos. 56 and 57),
Tab1e 2 appeo.ro to phow that 0. 10"1 e10nga.tion io a.ooooia.ted \lith 0. 10u oe1ec­
tion fa.ctor, a.nd vice verso.: The oe1ection fa.ctor of the netting ycrn with
21.5% elongation uo.o 3.15 a.nd that of the netting yarn uith 38.8% e10nga.tion
\Ta.O 3.49. IIouevcr, tcldng into a.ccount tho.t tho hTO other oodenda used in the
experimento "ere 0.100 charo.cterioed by 10\'1 e10ngo.tions (coop. codend noo 54
and 55 in To.b1e 1 and Fig. 1), o.nd realioing thnt theoe codendo gave se1ection
fa.ctors of the oane order of nagnitude 0.0 the codend 'lith the high elongation,
it l10.0 rnthor doubtful whether the elongation wno rea11y the cnusative agent
for the oe1ectivity differenceo oboerved. Looking at 0.11 the data. given in
Tab1e 2, it beooneo obviouo thnt the 10'leot soloction fo.ctor obto.ined (3.15,
oodend nOt 57, "1ml c10ngntiontl

) was bo.ocd on the 10.rgest ca.tcheo nnde during
the tcote. Thio ouggeoto that this 10u oe1ection factor oou1d probo.b1y be
a.ttributed to catch oizc.

•

To look into thio natter in nore detail, an ana1yoio of oingle ho.ulo
had to bo Dude. Since cod '\-lere oufficiently nULlerous in noot of the catcheo,
re1io.ble se1ection fo.ctors cou1d be obtnined for 44 individucl hnulo. On1y
l1ith 7 haulo ,mo it net poosib1e to deterL1ine the oeloctiol1 fnctors quite
precioe1yo Theoe fnctoro ure queried in Tnb1eo 3 - 6, in \lhich 0.11 the data
are presented on 0. hau1-by-hau1 bo.oio •

In the following tho unweighted oean oe1ection fnotoro cc1cu1nted fron
single hnulo are coopnred \lith the eelection fnctore on1cu1ntod from coobined
hnu10.

I \

II
54 55 I 56 57Codend nOt I I

Se1oction fnotor balJed I I
3'49-h~__on grouped hau1e 3.41 3.51

-
UniTeighted nean oelec-
tion factor ± ooe.

baoed on oing1e hau10 3.44+0.03 3.50±0.05 3.50+0.05 j3.16+0.02
~--------,.._--------------------------1------------~------------ --------------
Range of oe1ection 3.28-3.65 3.16-3.78 3.27-3.80 3.10-3.25fnctoro

Hunber of hnu1lJ 18 15 I 12 I 6I
t I -- . -._--
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For eaeh eodend separately, it can be seen that the soleetion fneiors
enleulnted in tuo l1ays do not differ to o.ny appreciable oxtent. Thia indi­
eateo that the seleetivity was not nogativoly eorrelated with tho eatell oizo.
Otherwise, provided thai 0. suffieiont1y wido range of eatch sizeo ,ras eovered
by eaeh eodend, the solection factars for groupod hau1s lIouId have been
expocted to be narkedly lower than the un\leightcd mean selection factors •

. The absence of 0. reciprocal relation betwoen selectivity nnd catchsize
is also shoun in Figure 4, in which the seloction fo.etors derived fron
individual hauls have beon plotted against the eorrespondine quantnies
of eod caught in the codends.

Thus, it remains an open question 'fhy the soloetion faetor for the ead­
end no 57 uas faund ta be significantly lower tIlan tho se1oction fnetars far
the three other codenda. The difference can ncithor bo o.ttributod to tho
elongation propertica af tho notting yarns nar tllo co.tch sizes.Further
experiments are nooded to find out which proporty or propertios of 0. netting
yarn are of prinary importo.nco in doternining its sclectivity.

Tho result of 959 girth measurements tukan during tho eourse af tho
selection experiments io OhOlin- gr&phionlly in Fig.5. The relo.tionsllip
between maximUIl body girth (G) and total loneth (L) is described by tlle
regression equation G = 0.538 L - 3.80 cm.
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Table 1: Inforrna'tion about endends und netting yarns used

55 56
Polyamide multifilament

Plaited Twisted
Double braided

Hand-made

eodend no.
Material and type of fibre
Construction of netting yarn

of eodend
Method of manufaeture .of eodend
Treatment of netting yarn

of netting
Age of eodend in fishing houre

Rtex (g/1000 1'1)
':'lt1nna~e (m/kg)

Diameter (nun) .

Amount of twist in turns per meter (tim)
Twist faetor2 ) =a c<tex:::l tim x Vntex!1000

Weaver-knot breaking load"1'1et (kp)

Breaking load, lfithout knot, dry (kp)

without 1mot, wet (kp)

Breaking length, dry (km)
wet (km)

Knot bre'aking length t wett 1/2 (lan)

Elongation (%) at a load
of 5 kp
of 10 kp
of 30 kp
of 50 kp
of 1/2 weav~r-knot breaking load, wet (kp)

'rw'isted

Thermo-fixed

55

48

74
188

299

355
,315

2.2
4.3

10.3
13.9
23.8

35
17,465

57

246

735
854

.722

0.3
1.1
3.8
6.2

21.0

Untreated
Untreatcd

o
6,588

152

:275
100

256
257
254
194

5.6
9.1

20.1
25.7
38.8

57 _

Tl1isted

'l'hermo-fixcd

o
5,655

177

30

62
147
292

306

267

1.8
3.3
9.6

13.1
21.5

I
'I;"~
r

,
..-;

1) The fle:dbility (resistance against deformation) has beeu deterlllined by means of the "Lötzener Methode"
described by v.Brandt and Carrothers (1964).

2) The twist factor makes it possible to compare the amount of twist of netting yarns of different fineness.



Tnble 2: Compilntion of end solaction datn for ~rouped hauls

FllV WALTHER HEIU1IG, 83.3 m length o.a., 2000 h.p.e.
Germnn standard roundfish bottom trawl, 140' groundrope
lC~\F Div. 4 V n (off Cape Dreton und Cape Smoky)
12 - 27 April 1970
To aide cover of lCES s ecificntion

baskets1 )
baskets1)

baSkctS!
baskets
baskets 10
baskc1is 2

Total nOt of cod

I
0\
I .

143.3:±0.25
132-158

270
111

5,968
6,663

12,326
9,892

38 1/4
16 1/4
3

3/4
24 -59.
4 1/4-31 1/2

451
3..15

57
LO'\1 elongation'

5,655
6

70

105-160

56
High elongation

6,588
12
63

105-160
4 kg pressure

127.0:±0.27
112-144

540
95

5,532
5,353

15,412
7,532

26 '1/4
6 1/2
2 1/3

1/3
5 1/2-43 3/4
2.3/4-14 1/2

443
2.1,.9

105-160
leES 'gauge,

122.4!0.22
109-134

675
'126

6,912
5,803

20,103
7,226

29 1/4
5 1/4
4 1/2

1/2
10 1/2-76
2 -13' 3/4

430
3,51

105-180

54 55
standard Extra strong

6,484 17,465
18 15
59 58

131.1:±0.12
121-11.14

810
101

5,680
5,225

18,417
7,099

24 1/3
4 213
3 1/4

1/2
1/4-56 1/4

-15 3/4
447
3.1*1

Sh1p
Gear
Locality
Date
Ex erimentnl method
Polyamide eodend no. (comp. Table 1

Designation
R.~tex

Uo. of hauls
Av. duration of haul (min)
Towing speed through water (kn)
Depth range (m)
Type of me~h'enuge +
Codend maoh aizo; maan - s.e. (~)

Range (nun) .
No. of measurements

25-75% aelection range (~)
eodendNo. oI eod in ael. range eover
eodend
eover

I eodendAv. quantity of eod tow cover
of b . t h2)/t eodendy-ea e ow eover

I eodendRange of total eatch tow. cover
50% retention length (mm)
Seleotion faotor

1) 6The not weight of one bcsket fil1ed with eod i8 about 8 kg.

2) Malnly llinno~lo~~oidcs plnteosoides, skates and rays, Sebaßtos sp., G~v~toconhnluß cvnozloo3us; emaIl
quantitio3 oi Clupen hnrellß,urJ, Molanogrnt::1:llus noglefin'l1.o, PollncI.!!us virenn, :~arhichnG lupus, Cyclopterus lumpuliJ,
and sporadically Uronhvcis sp., Cottidao, Annrhichas minor, A. dcnticul~tl12, llip~o~lo3st18 hipno$lossu8,
Reinhardtiu3 hippo",losooidoB, starfiaho3 and oea-urchins t '



Table 3: Cod selection ltata far individual hauIs; eodend nOt 5~

I

-.J

2 1/2 +

3

3

3

9 1/2

8

1553

13 3 4

782

371

1,262

553

2,579

1,989

?

217.

602

1

699

163

?

93

77

131.7

130.8 462

60

60

60

8 ·24 46u43 ' N 140­
5<)OJ~O',W ~50

24 13 (Go 08 ' N 1~5 60 131.2 441 3.36 82 11b 90 1,046 161 27 1/2 2 1/2 1 1/4 1/4
5901~ 'w

19 12 46°07 ' U 155 "
580 49'\'1

llnul Date Position Dopth Duration l!eah 50% Selection No. of eod in Total no. of Qunntity (basketa) of
No. April (m) of haul size Lonath }<'actor Hange Selection range end cnu~ht Cod By-catch

=====~2Z2==================i~~~2===i~2===!~2==========i~l=~~~~~~====S~~;;===S~~~~~====~g~~~=~==Sg~~~~_=~~~~~===~2~~~~==~~~~;=
18 12 46°06 'N 170- 60 130.8 443 3.39 79 208 165 1,064 256 22 1/4 3 1 1/2 1

500 47'W 180

22 13 460 08 ' N 175 60 131.3 479 3.657 977 777 731 389 111 12 3/4 2 1 1/2 1/2
58°117'11

-~=)3~-1=3~--:1!6° 08~·i~:U~-1~5::-'5:---""6'":::O--1:-:3':'"":1-."='5--:4:-::i~~3=----::3::-.~3::-::7:-----:?~---:?:------:?---:1~,-:2-:::3~1---2~8::-:o,...j -~28=----:3::--:1...,/--2--1~1..,,/"='2---:1..,,/":"2-

58°119 '~'l

72 25 46v 40'N 120- 60 130.5 428 3.23 1361 4081 294? 93 378 21 " 3
___."..-~5409°~")3:-'~W~--:;:.;11~0~_--::"," ",,--~_~~_~ ~~_--:= ~ ~_.,.,-_:--~ ~_---:~

73 26 ~6u~4IN 110 60 130.8 435 3.33 87 297 287 738 ~03 13 1/4 4 1/4 ") 3/4 1/4
59..°114'\1

-7~4----2~6~-4~6ö43IN 140- 60 130.9 461 3.52 98 218 202 700 299 21 3 1/4 3 3/4 1/2
59°41 "1 1 0

60

45

130.8 474:

86

100

130

110 318

4:04:

311

270

8

20

3 1/2

2 3/4.

. 2 1/4

80 27 460 14 ' N59°07 ' W

105­
115

60 130.8 434

130.7 467

3.31

3.57"

71

85

110

74

130

81 340

240

167

14 1/4

11 1/2

11 3/4
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Table 4: Cod Ilection data. for

I

individua.l html codcnd no

Haul Date Position Depth DurationMesh 50% Selection No. of cod in Total no. oi Quantity (baskets)of
No. April" (~) oi haul size LengthFactor Range Selcction ran~e cod caught Cod By-catch

1970 (min) (t:ll:1) (mm) (~) Codend Cover Codend Cover Codend Cover Codend Cover
a=========================a=;=====~================a====================================================0============a==~====•••

43 17 46°18 t N 120- 60 122.7 393 3.20 99 494 382 1,222 528 19 1/4: 4: 1/4: 5 1/4: 1/2
59°23'W 115

44 17 46°17'N 120 60 123.4: 420 3.40 99 599 581 l,21q 754. 19 1/4 6 i/2 6 1/2- 1 1/4
59°18'W

45 17 46°16'N 150- 60 123.0 413 3.36 88 133 105 478 158 9 1/2 1 1/2 3 3/q 1/2
590 04 t W 110

46 17 46°16"'N " 120 63 122.6 424 3.46 71 198 187 733 308 13 3/4 2 3/4 7 1/2 1/2
59°13'\V

47 . 17 46°15'N 130- 60 122.4 387 3.161 116 226 172 794 238 14 2 5 1
59°06 'W' 122

48 17 46°17'N 125 60 122,2 420 3.. 441 821 971 1081 338 179 5 3/1! 1 1/4 4: 3/4 1
590 15 1\y

53 18 46°43'N 125- 30 123.1 417 3.39 791 1501 991 1,104 "181" 21 1/2 2 2 1/2 +
59°42'l'l 118 I

co
59 19 46°q2'N 140- 60 122.7 458. 3.73 85 791 852 1,973 1,152 . ti2 1/4 13 1/2 3 1/2 1/4 I

590 38'W 115
60 23 46°/i2'N 110- 60 122.7 461.i· 3.78 96 73(1 686 2,30~ 901 60 11 1/2 5 1/2 1/1.i

59°39'1'1 125
.62 23 4:6°44 I N 135 60 121.5 431 3.1.i9 94 403 261 2,958 457 73 1/4 6 1/2 2 3/4: 1/2 .

590 42'W
63 23 '46°45'N 135' 60 120.6 443 3.67 86 352' 303 " 1,187 417' 25"3/4 4 1/2 4 1/4 1/1,

590114'W
61J: 24 46°44 t N 105- 60 122.4 4:48 . 3.66 65 201.i t62 926 306 21 1/2 3" 3 1/2 1/4

590 44 t W 120

65 24 46°42 t N . i60 60 121.4 435 3.58 1 ? ? 1,663 523 39 5 3/4 3 1/2 3/4
59°40'W

6'6 24 46°1121N 140- 60 123.8 450 3.63 ? ? 1 2,216 816 48 1/2 10, 4 1/2
59°40 '\v 130

67 24 4:60 43.'N 140 60 120.9 434 3~59 86 262 204 995 308 23 3/4 . 3 1/2 5 1/4 3/4
59°40'1'1



Table 5: Cod selection data for individual haulsj codend no, 56

50% Quantity (haskets) ofHaul Date Position Depth Duration Uesh Selection No. of cod in Total nOt of
No. April (a) of haul size Lcngth Factor Range Solection ran~e cod caught Cod Ily-catch

1970 . emin) (mm) (nm) (nun) Codend Cover Codend Cover Codend Cover Codend Cover
===================~=========g=============================================================~==================================-

25 13 46°08 1N 160 60 132.0 447 3.39 84 221 186 1,293 295 31 3/4 4 1 3/4 1/2
58049 rW

26 14 46°08 1N 160- 60 . 128.7 444 3.45 79 312 306 1,382 470 32 1/2 5 1 1/2 1/2
58050lW 140

27 14 46°09 ' N 140 60 129.0 440 3.41 '1 ? ? 1,550 424 36 1/2 5 2 1/2 1/2
58050 1W

28 14 46°09 ' N 160 60 128.1 419 3.:27 96 186 144 958 230 20 2 1/2 1 1/4 1/z..
580 51 'w
46°09'N 160 60 127.4 4811 3.781 651 661 921 211 238 4 1/2 2 1/2 1 1/2

I
29 14 \0

580511W I

32 14 46°07 ' N 155 90 127.0 430 3.39 '1 '1 ? l,ß19 550 40 1/2 6 3 1/4 1/2
580 51 ' W

33 14 46°13 ' N 150 60 127.1 450 3.54 97 553 500 1,558 695 31 3/I,. 8 3 1/4 1/4
59000'W 0

34 15 4.60 13 ' N 150 60 127.5 485 3.80 106 357 547 873 765 19 8 1/2 1 1/I,. 1/4
59000'W

55 19 46°45 ' N 110- 60 123,4 418 3.39 68 411 388 1,248 627 19 1/2 005 1/2 2 1/2 +
590 46 ' w 120

56 19 46°4.4 ' N 115- 60 . 124,2 425 3. l12 8I,. 443 432 1,042 623 18 1/2 5 1/2 3 1/2
590 43 ' W 105

57 19 46°42'N 115- 60 12lJ:.8 439 3.52 84 871 867 1,786 1,376 31 1/4 1lJ: 4 1/4 1/2
59° l.l:O'W 110

58 19 46°42 1N 125- 60 125.2 450 3.59 77 790 . 902 . 1,692 1,239 29 1/4 . 12 3 1/2
590 41'W 110



Table 6: Cod seleetion data for individual hauIs; eodend no. 51

50%Haul Date Position Depth Duration Mesh Selection No. of eod in Total no. of (luautity (baskets) of
No. April (m) of haul size Length Faetor Range Seleetion range eod caught Cod By-eatch

1970 (min) (mm) (mm) (mm) Codend Cover Codend Cover Codend Cover Codend Cover
===;=========;==:===~==;=====;=======================a========================~==~========~==========================~=======~=

37 15 46°11'N 150- 90 14~.9 ~71 3.25 88 198 16~ 730 272 22 ~ ~ 1/40 I58 57'"'' I-'

~6011'N 160- 1/lj. 1/2
0

38 15 120 1~~.3 1153 3.14 113 5~0 501 1,~20 701 31 9 3 I

5802~'W 150

39 16 ~6017'N 105- 60 1~2.8 45~ 3~18 120 1,730 2,102 3,290 3,173 56 -3/4 29 1/4 2 1/~ 1
59°17'W' 120

~O 16 - ~6017'N 120 45 1~2.7 1,,48 3.11" 107 969 1,158 1,895 1,614 32 1/4 15 3' 1
590 15'W

41 16 46°17 1N 120 50 142.6 451 3.16 98 1,130 1,275 2,327 1,959 42 19 3 1/% 1
59°19 1W

%2 16 46°18'N 120 55 142.6 %112 3.10 91 1,231 1,28% .2,61% 2,173 %4 1/2 20 3/% 4 1
590 22 1W
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