
Vessel: 

Dates: 

Objectives: 

Results: 

0 

MV Sunrise 

FISH COMMISSIOli OF ORECOJJ 
TRAWL INilESTIGA~:IOH 

February 20-May 4, 1967. 

1. Determine d.ist.:dbu·c:i.on and abundance of pink: shrimp 
(1J£L~ .,_i.9J.:g___~i) o.ff Oregor:. 

2. Det.er:m:Un.e size, sex ratio, and ag,; conrpos:i.t:lon of sri..rimp 
ea.u.ght. 

3. D<~ternu .. nE, shrimp gra.vidlty ~ 

4. Identify, co1.urt, weigh, and ccJJ .. e<::t. in:d.dS:n.tally caught. 
fish arrd invertebra:t.es a~; r2-questecL 

5. Collec·t length da.ta foy, Dqyer m:ilci and ;3.ge·~length data for 
juvenile Do,rer., English, and pet.re.le :3ole ,1.s time pe:mtlts. 

The vessel made 11.3 to1;1s w5.th a !.,.1--fo,:it her:1.dro-0,E! Gulf semi-ba1J.oon 
trawl. . The t,~a:11 wa~. TD.H.de (>f _ ~:,··1(H-~::tch st:~e-l:c!'.l mes~ n~tt:'.l..n~ in 
the bod.y and 1111:,01:i.!leo.2.ato 1 1·-.l/ 2~":.u1en mesh ::u.1 tne coo.ena.j aJKl a 
1 1/8 · 1, •· ·• •· • • i ' - '. " • f '.. d ,ll -- -:i.ncn :umer.i:u.1.er 1n T,,1e m1e,e:c:::.o?.' o:r.:0--·,:.:uzu o 1:.ne cc· en1..i. 
A 1/2-:i.nch knot.less :innerl:i..nar was in the pos-te:dor two·=th:Lrd:c, 
of the codiimd. Plastic :r-c,l.1ers -au-1d a 1/l+ 1:nc:h galvanized chain, 
hung loop-style, ·!t.rer,a attached to the 52~-:f'::;,::r!:. footrcpe. 
inch proof r;teel tickler chain comple·:~ed V:•,s trawl net~ 
-was atta,:h1.::d to the otten.• boards bzr 3'J feGt. of bridle. 

A 5/16~0 

which 

'l'he catch was sorted af-te.r each toh', Fish were either courrt.ed 
or weighed} or berth, by species as tim.e pe:,:•;11:ittr.~d. Dover sole 
were measured to t.he :near';:;!st, lower cm, and D,r.;e:,0 sole sho:r..,e,er 
thaJ1 160 mm ·were preserved.. A one•~ha1.f to one i~•ound random 
shrimp samJ,le we.G drawn., measured, ai."'ld se::,'iJ~d. Sample weight, a.ncl 
spab11i.ng ::;cndit,ion of .ferr.al,; shr.im) ·,sG:ce nc,t.ed~ We preserved 
request~ed o:z· t.miq1.va f:l.sh and inverteb:r-ate :3:peni,~s as ti.m.e 
permitted a 

Of the 173 ·!;ct.al tows, 26.~ 35,, 19, 38, an.cl 55 tows were made in 
areas 1 through 5, r13lspec-l;hrely, Are~;, 1 i;.,:;i·,,7s ware between the 
Califoraia-0:r·egon border and Cape Bla.;.i.co :1.:-1 !.,,.6 to 138 fathoms~ 
Area 2 tows we1'e between Cape BJJ:-mco ar,d thrc;; Um1::;q11a River in 50 
to 132 fathoms o A:::>ea 3 tows we:t"G bE:!:.uecl:1 ·c::N? Unpqua River a.11d 
lowe1"' Heceta Banl< (44,:,,12u N. Lai.~itude) in :'5\ to 126 fa.thorns. 
Area 4 tows coveY·ed the area. be't,·reen frt.o:(")_euD .. :11 Bank (44°20 11 N. 
Latit.ud.e) and Cape l(iwanda :tn 50 to 1:25 .fat.'1:::ms ., Area 5 t,ows 
were between Cape K:twanda faiKi the Astoria Ca:11~m:n in 49 t.o 123 
fathoms. Figure 1 shows location of area1 surveyed and tows. 
No tow-s were made on Heoeta. Bank bE,cause of rough bottcm. In 
general, we found sr.rimp in abundance ili a11 areas surveyed. 
A very lar•ge 1966 year. class was pres1omt in all areas, but 



especially from Newport, 5011th. Jkttc:,ched t.ables give loca.tion. of 
tows, depth, catch of shr-ir,1p, aver·agiS shrimp size per tow, eJld 
other datao Tows 35 to 61 were "1n area l; ·l;ows 1·=34 and 62 in 
area 2; tows 63 to 80 in area 3; tmra Sl to 118 in area /.i.; and 
tows 119 to 173 i.'1 area. 5~ Results b;r area. a1·e 3u.mna:rized 
below, 

!fea :J_. We caught shrimp at a.n average rate of 292 pounds 
per hour tow with a range of O to 5 :• 520 lbs/hr. Three tows 
produced catches greater than 400 lbs/hr; t.wo tow-a were between 
100 and 400 lbs/hr. The age composition. was: · 

1966 
1965 
1964 

86% 
9% 
5% 

Only a trace of 1963 yearc-~elass shr:1.m:p 1-~-aa captured. Shrimp 
size ranged from 80 to .217 sh.rin1p per poTu"lC1 irlt.h a mea.:n size 
of 186 shrimp per pound. The catch was composed of 76% male, 
19% transitional, ai."!d 5% female srn-:\.mp~ 'I\mnty-nii.,e per cent 
of the females were gravid during the pz:t-1.od March 27-Aprll L,, 
1967. Age composition between the Ro;p.ie B.ivsJ' and the California"'' 
Oregon border differed. fro;n that be'ti-,e;:.m th,:i Rogue River and Cap0 
Blancoo South o.f the Rogue River~ Gatches averaged 91%, 8%, 1%, 
and (JI,, respectively, forthe 1966_,• 1965_, 1961~, and 1963 year. 
classes" North of the Rogu•s H:i.ver, ca.t.ches wers '.30%, 26%, 1+3%, 
and 2%, reapectivelyo Average sizes ~Je:re 203 and 102 shrimp pe1• 
pound south a.-rid north of the Rogr. .. -1:e River.,. r-espectiva~v. Moot 
shrimp were cortc:ent.rated off BJ:-ookings. 

Area 2" Shrimp were caugh"'i::. at a rate cf' 619 pounds per hem" 
tow with a range of O to 8,h00 lbs/hr., Twelve :}f 35 tows yielded 
catches between 100 and l.+00 lbs/hr-; e:l.ght tows produced cat,chea 
exceeding 400 lbs/hr. The age c00:.pcisit,ic,n ·(,;as: 

1966 
1965 
196l.~ 
1963 

Shrimp size ranged frcm 90 to 293 shrimp pel"' pound with an 
average of 223. The ca.teh sex rr.tio.was 92.% ma.la, 3% transitional,. 
and 5% females. During the period i?eb:rua]'.',Y 20, to March 26, 1967, 
74% of females were grav:i.d. By March 26, hc,w-srv-,ilr, only about t,% 
were gravid. 

~.!..J.. We caught shrimp a. t a.n average 180 pounds per how:, 
tow eat.ch rate, which rauged fr-an O to 1,609 lbs/hr. Catch ra.tes 
exceeding 100 lbs/hr. were made on three tows. The age c:omposi= 
tion was: 



Year class 

1966 
1965 
1964 
1963 

By number 
-:,a;p Ill ~$ 

T:r•aee 
18 
81 

Trace 

Shrimp size ranged fran 176 to 310 shrit11p per pound with an aver-~ 
age of .265. Sex composition was 83% males, l3% transitionals, 
and id, females. Shrimp g:ravidity 1,.1as lJ,.,,% during April 6-8, 1967. 

Area 4. We caugl-rl:. shrj1n.p at an a:ve1"age 285 pounds per hour 
tow, ranging from O to 2,250 pounds per hour. Catch rates betueen 
100 and 400 lbs/hr. tow were achieved on si::-: tows; seven tows 
exceeded 40) lbs/hr. 'rhe age cor.a.position war:-H 

1966 
196:;i 
1964 
196:3 

50% 
11.$ 
36% 

Trace 

Shrimp size ranged fror.1 85 to 193 sh:r:L.'TI.p per pound with an aver-~• 
age of 1340 Sex composition was 48.% males, 22% 'l:,ra.nsitionalsl> 
and 30% females. During the period Ap1"11 18-23, 1967, no females 
were gravid. Shrimp TH-ere found in abundance fr~n Depoe Bay to 
~ape Kiwanda; none was found off Stonewall Ba:ri .. tc 6 

Araa .. 5,,. We caught shrimp <::& the rate of 569 pounds per hour· 
tow., ranging from O to 3,750 pounds ~"er hou,y• to·.;1. Twenty-one 
tows were greater than 400 :lbs/hr. .An add.it:tonal 11 tows t1ere 
between 100 a.nd l.i,00 lbs/hr. The age composition was: 

1966 
1965 
1964 
1963 

60% 
19% 
20% 

-id 
.J.I" 

Shrimp size ranged from 90 t;o 213 sh1•imp per i:,,ou.nd and averaged 
155. During the period April 24 t.o May li., 1967, no females were 
gravid. Sp.rimp were a.b>.mda.nt th..r·oughout the a:r.ea. 

Miscellaneous. Fish were coroinon :in mamJ of the tows. Rex 
sole-;-sle.."ldersole, s.mel t, hake, dogfish sha:rk, and arrowtooth · 

· flounder we:i:-e most common .. Many_ smaJ..1 rockfish (Scorpaenida.e) 
were also caught o Juvenile hake w.ers capt1Jred ir1. several tows 
·in Area 4o Lampreys, agonidG, and r'atfish '!f,n.:.n'e colleet,ed for 
Oregon State Universityo A 11u.mber of bottom-type samples and 
salinity samples were collected. Leng-th and sex were recorded 
from Dover sole (see cndse report 67-2!1 phase B-fish)., 



Personnel: Jack Robinson, Pa,.-t,y Chief i 2/20-3/19, 3/29-5/2/67 
Robert Demory, Party Chief, J/20-3/28, 5/3 ... 4/67 
Rudy Lovvold, Vessel Captain 
Gary Milbum, Aqua.tic Biologist, 2/2C'=5/!.}/67 
Roland Montagne, Aquatic Biologist, 2/25-~26/6'7 
Terry Link, Biology Technician~ 2/20-23/67 
Robert Thompson, Trainee, 4/2-11/67 
Tom Lovvold, Crewman 

Distribution: 

Astoria Lab - 12 
Newport Lab - 5 
Charleston Lab 
Library 
OFC - Portland 
Dahlstrom - CFG 
Got shall - CFG 
Lindsey - WDF 
BCF - Seattle 

Alverson 
Moore 

BCF - Auke Bay 
WDF - O'.cympia 
ADFG - Juneau. 
Van Hyning 
Verhoeven= PMFC 
Percy = OSU 
Brookings 

Jack Robinson 
Ju.ne 8, 1967 
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Figure 1. Areal tow locations. 
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Figure 1 (continued). Area 2 tow locations. 
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Figure l ( continued.) • Area 4 tow locations. 
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Figure l (continued). Area 5 tow locations. 
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Oregon Fish Commission 

.,,,, ... ~=~--'!'hl:.>'S'-~~~~~;~~~.A,-.i•-~~·. -~ft~,:m:~7?:ii £U~-•~~~~~~~,.r~:C5>.::~>""1",111,,-.'M':CV~t<it1PI 

,-ru:mber 1 2 3 4 .5 6 7 8 9 10 11 12 l.3 14 15 16 17 18 
I 
i H)i=.:.,.•."'1"'~,'1il<'o'.-..'cl.~,o~-.,,-,.;~,;,,.;,;,;;:,,~3,,:n----;:szvm ;nl:1 ....,..;.v-41~-.i,;;---=-,;:!\!':':M.'IIS::i,<'c~""--:.,.,..,__,._~....._ J, 'Ril'tYl".,,,,....."IR.<~~~:,,:a-~Q.~::;m,~~~,~~ .,,..._ 

f ~:~· 67 2-~20 2=20 2=;!n ;?,.~~1 2=-21 2~,21 2=21 2=,21 2-=21 2=21 2-~22 2=2~,?, 2~~22 2=22 2=22 2,,,22 2=22 2-26 

2H4 
st-~rt- 1,J98 139.5 1:111/J .l.41+0 JJ1,JO 14/.iO 14'75 1490 l.52'1 1526 ll+72 1535 15.30 1575 16.35 1575 1562 1345 

1405 1300 u.oo ll~JO 1442 1450 1490 149.5 15.38 1532 1#32 J .. 5l~2 1522 1.568 1641 1565 156~ 1350 
' 

I~t;:.r ~:~~t ~ 2H5 
St,:.:,_\'.,•i. =- ;:::-.,.-;~ ~ =~ ,=:..-~ 

~b= '~ ~~'\.' ~;J.~ ~:....,._,-;:::i-

(fm.a) 
56 66 lOJ I::"! ;;,~,. 60 '75 f'17 65 74 110 60 62 5l~ 56 53 66 '!2 6s; ,, 

El~i" 58 65 102 50 61 80 96 ?l ?li. 114 l-0 62 57 58 55 66 77 66 

\:~~ .. .,_-:· A)J!l tYPG e:.,:.,,__~ -:~, 

'I\ ,.n net on 
bt;,',·.,om (min'\: ,. J.5 15 18 15 1 " ... ,, 15 17 15 20 16 17 18 10 10 l2 12 15 10 

,-.;j gear sat 1145 1255 141'7 0850 10.ZJ 1130 1315 lJ,i,50 1600 1720 0835 1025 11/...0 1320 l4l~ 160.5 1655 c;az.:s 
H< :1.:r•l-::s ~~ Coral -."";::,.:;:'.") .:;"",~ Gn l!J.d ~-~ ;to Uc, 

Cor~il 
- ., i!Jhrim~ 1'®61:' 
,".,.: 0 h (lbs , 129 6 26 35 85 255 5 85 126 T 1.20 112 83.3 J2 1.35 22 r:z l~ -,. .. ~\,,: • -.,.,' ~ ·" ,,_ t7' 

.. ri/hour 516 24 87 140 340 1020 18 340 378 4;£!3 .373 4998 216 675 llO 288 2,4 

.--.,,.~··' '"'" /1 b ' ,;;:,_ -:>,,:,ti.J •. .).,. 293 287 Ll6 '-')j";"f'') 
..:;,;) I 282 :"'.)( ... '::'; ~..,, 188 193 257 241 222 ill 265 204 

150 175 225 150 200 200 250 175 225 250 150 1?5 150 150 150 175 200 175 
horns cable 



( ( ( 2o 

Drag number 19 20 21 22 2.3 24 25 26 27 28 29 30 .31 32 33 l4 

Date - 67 2-26 ··2,..26 2-26 3 .. 7 3=7 3-7 3-7 J-8 3-9 J-21 .3-21 .3-21 3-21 .3-26 3-26 3-26 

Loran 2H4 
Start 1335 1.305 1255 1225 1230 1182 1172 ll85 ll)O 11.35 1145 lllS 110,3 1088 1070 1090 
End 1330 l.300 1249 1229 1240 ll78 1178 ll.90 ll.38 11.32 1149 lll8 1106 1083 1067 1090 

Depth 
68 Start. 102 97 84 86 1.32 82 56 102 50 83 BC 7'J 59 79 llO 

End 105 98 92 89 132 82 54 .10.3 51 69 82 80 74 59 - 106 

Bottom type Gn J&S - reef Gn M&S - - - - .__. - - == ........ """"' - ...... 

Time net on 
bottom (min) J.l 10 15 6 15 15 10 10 10 15 15 10 10 15 10 10 

Time gear set 1000 1108 1233 0850 0956 1225 1448 1453 064{) 0950 1055 1245 1349 1ll5 1250 l4lJ 

Remarks Sea - ToUo Cliff ..,... = - .,..,, - ,.,.,,, =- ....... ...... -· ---urchine :rock 
in net 

Shrimp catch 2 16 T 126 0 2100 20 l '73. 48 4 0 54 90 0 0 

Catch/hour ll '96 - 1260 - 8400 .120 6 438 192 16 .324 360 = =~ 

Shrimp/lb - 152 - 238 - 219 -= ·- 23:3 122 .,_, - 90 l3'I ...., = 

Scope 250 250 2.50 225 300 22; 150 250 150 200 225 225 200 175 al() JOO 



(- ( ( 3o 

Drag number 35 36 37 38 39 40 u 42 43 44 45 46 47 48 49 50 51 .52 SJ 

J"l·"''e 67 ~---:? .. l~ ~~ caa 3 ... 26 3-27 3 ... 27 .3-27 J-27 3-27 3 ... 27 3=27 3c:Z'I 3 ... 27 4 ... 2 4=.3 4=3 4 ... 3 4-3 4-3 4 ... 3 4.,.3 4=3 

},li1'0JA 2H) 
Start 1090 1095 llOO 11.32. 1140 1130 1185 1180 1182 1205 ll25 1345 1349 1400 1.390 l.440 14.38 1480 1478 
End 1088 l09i 1105 1136 llJO 1135 1178 ll75 1187 1200 ll25 1.351 1355 1405 1.395 11.}l~5 1433 11.J.8.5 1470 

Depth (fme) 
. 67 (/J 60 62 St.art 51 79 89 51 52 73 52 120 9.3 79 50 59 90 130 70 

End 55 69 79 86 62 51 52 62 73 5.3 135 97 6J 85 46 60 98 1.38 70 

Bott.om type ..... - - - -= - - ...... --- """"' - - - - _,_. - = 

Time net on 
bottom (min) 15 16 13 lO 15 1.5 1.5 lJ 15 1.5 6 15 10 ll 15 10 15 10 16 

1::i.ma gear 
S<Jt, 1705 0622 0727 0821 0917 101.5 ll15 1205 1255 1355 1235 0?23 084.3 0950 ll05 l.212 1.316 1452 1656 

I;nmarks Towed. rough small 
E to W --

... _ - - - - bottom T.Uo tear _,, ...... -= - -
Shrimp catch 0 T T 0 0 0 2 16.5 T 87 0 T T T T 25 0 0 0 

Catch/hr =- - - 8 761 348 0 -= - 150 0 0 0 

Shrimp/lb - - - - 121 - -· ....,. ..... - .,,... -- 197 ~ ...... -
Scope 150 17.5 200 250 175 150 150 175 200 150 275 250 175 225 150 175 250 300 175 

~;,:;;.._~:a ' 
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4o 

"3"""'-""-~ 

Drag number 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 
~,. _ ,,sJ. ·t-•mwww -
I),tt,a - 67 4-J 4-4 4-4 4-4 4-4 lv-4 4=4 4-4 4-6 ~ 4,.,-6 4-6 4-f:, 4=6 4-6 4-6 4-6 4'=7 4-7 

Loran 2H3 
Start 1520 1608 1602 1600 lSSO 1562 .1570 1538 - - - - - - - - - ...... -End 1524 1601 1592 1600 1576 1557 1562 151i5 - ...... = ..,.,,. -= - ...... ..,_ = -== 

Loran 2H4 
Start - - - - - ...,. - - 1575 1658 1665 1658 1657 1712 1700 1710 1705 1738 1745 
End. - - - - - - - -- 1582 1660 1672 1655 1660 1705 1707- 1714, 1710 1745 17.50 

Loran 2H5 
Start. - - - ....... ..,..,. ...... - - - - -- .3382 - -= - ...,.. -= - -End - .....,. - - - - - - - == - - .3385 - - - - - -
Depth (.t'ms) 
Start 48 50 62 75 84 64 ;1 62 llO 120 68 58 55 55 62 67 108 105 7J. 
l~nd 47 52 60 75 81 64 49 64 108 l.26 7l 60 57 54 59 67 ll2 106 72 

Bottom type - - gn M - gy s - =- - - rough - - = =- """"" -= -= - = 

Time net on 
bottom (min) 12 12 10 1 10 10 10 10 14 10 15 15 15 1.5 17 15 15 15 1; 

Time gear set 
set 1710 0718 0830 0935 1021 lllO 1202 lJ25 0808 09.30 1044 115.3 1.325 1515 1625 J.714 1820 0542 0700 

Remarks - - - HoUo - - - - -= - - ea= - - ~ - =-

Shrimp catch 0 .300 920 0 0 T 0 T 0 0 1a T T T 0 T T 65 0 

Catch/hour 0 1900 5520 - 0 - 0 - 0 0 72 - - - 0 ..... - 260 0 

Shrimp/lb - 2Z1 197 - - - - - - - 250 -- - - - .... - 173 -
Scope lS0 150 l?S 225 225 17S 150 175 300 300 200 175 1~ 175 175 200 275 275 175 



( 
-· 

( ( 

5o 

n~ag number 73 74 75 76 77 78 79 80 81 82 83 84 85 86 fr'/ 88 89 90 

Date - 67 4-7 4-7 4=7 4-7 4=7 4-7 4...S 4-8 4-18 4.,,,18 4=18 4---18 4=18 4-18 4-18 4 ... 18 4=19 4=19 

Loran 2H4 
st.art 1759 1786 1780 1779 1815 1825 1820 1868 2342 2301 2260 2205 2160 2222 2129 ,.1.30 2222 2.390 
J~nd 1765 1790 1778 1781 1810 1830 1825 1875 2332 2297 2251 2208 2158 2ll6 2130 - 2230 2395 

Loran 2H5 
Start .3390 .3.384 .3.375 -- .3.365 .3.368 3.377 .3.370 -- = 3362 .3.360 3.352 .3359 .3.365 .3.378 .3400 
F;nd 3390 - ..... - .3365 .3.368 ...... 3.370 - --=> = .3,360 .3.361 .3.352 3358 ...... .3378 .3400 

Depth (f?ns) 
Start 57 57 65 101 98 88 73 70 84 80 7.5 9.5 82 110 67 55 74 61 
End 57 -- 68 106 98 87 74 ?l 85 75 75 100 84 102 69 56 76 65 

Bottom type - -- - - ...... - - - - - - - Shale - -
'l'ime net on 
bottom (min) 10 10 10 11 13 10 10 10 12 10 16 10 12 10 10 8 14 15 

Time gear set 08,30 0933 1028 1141 13.5.5 1520 14.32 1;.51 0857 0955 105.5 1.307 14.30 1542 1647 1750 0837 1222 

Remarks - - ..,... -= = = =- = = = Steep Rough - ..,= '4000 Ho Uo -lbs of 
rocks 

Shrimp catch T 0 0 295 40 50 0 83 68 T 0 T T 0 0 0 0 T 

Catch/hour ....... - ...... 1609 185 .300 - 498 .340 ....., = ....... = .._ 
""""' 

..,_ = -=:, 

Shrimp/lb - ..... •= .310 242 = 191 117 ..... ...... - = = ~ = 

Scope 150 175 200 - 250 250 225 200 175 250 · 225 225 200 200 215 175 lSO 175 175 



( ( ( 

6 .. 

Drag number 91 92 9.3 94 95 96 97 98 99 100 101 102 Iv3 10k 105 106 107 108 

Date - 67 4-21 4-21 4 ... 2J. 4-21 4-21 4-21 4-21 4-21 4-22 4-22 4-22 4-22 4~22 4""'22 4-22 4-22 4 ... 22 4-22 

Loran 2H4 
Start. 2388 2440 2450 24.38 2440 2479 2474 2480 2478 2480 2j27 2530 2527 .2515 2562 2570 2586 2618 
End 2.390 2448 2455 2450 2448 2476 2468 2472 2470 2470 25.34 25.38 2519 2521 2555 2562 2592 2610 

Loran 2H5. 
Start -- .3405 3402 3.392 .3'.385 3390 3.396 3405 3412 3420 .3412 .3405 .3395 .3407 3413 .3422 --
End .3409 .3392 3.38S 3.391 3:396 .3Z.OS .3420 .3420 .3412 3405 .3.395 -- .3413 .3422 34.32. 

De¢h (rms) 
115 Start 51 65 70 86 12.3 96 79 69 5; 62 . 76 86 no 96 B6 69 51 

End 52 65 70 88 125 110 94 79 69 55 66 76 85 ll? 91 86 70 50 

Bottom type -- -- Flat Flat 

'l'ime net on 
bottom (min) 15 15 15 18 16 15 20 lS 16 19 15 15 16 17 15 15 15 16 

Time gear set 0725 0852 0939 1050 1237 1415 1545 1735 0557 0755 0917 1020 1205 1.320 l448 1548 1705 1816 

Remari<s - peak - --- - ~ 

at end 
Pink shrim~ 
catch {lbs 0 0 .380 T 28 20 25 2.32 600 0 84 11 0 25 25 42 . 0 0 

Catch/hour 0 0 1520 ...... 105 80 75 928 2250 .336 44 0 88 100 168 0 0 

Shrimp/lb -{ct.) - - ]36 -- 122 139 · 191 151. 193 n.s. 88 92 88 --
Scope 150 175 200 225 300 .300 250 225 225 lSO 175 20) .:22s 275 250 225 200 150 
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D:.0ag number 109 110 ill 112 11.3 114 115 116 ll7 118 119 120 121 122 12.'.3 124 125 126 

r.;.te ,~ 67 4-23 4-23 4=2.3 4-23 4-23 4-2.3 4-23 4-23 4-23 4-23 4-24 4-24 4-24 4-24 4-24 4-24 4-24 4 ... 24 

Loran .2H4 
Sta.rt 2610 2637 2655 2662 2700· 2690 2700 2742 27SO 2740. 2842 2806 2802 2838 2850 2890 2933 2940 
End 2620 2642 2650 2668 2709 2701 2712 2750 2755 2750 2847 2798 2806 2842 285'1. 2895 29.38 2933 

Lo,.-an 2H5 
Start. 3422 3415 3426 3434 3435 3425 3420 .34.20 3429 .3435 .3442 '3440 3430 3433 .3424 3426 3426 .3435 
End 3426 3434 3435 3425 3420 -- 3430 3435 _..,. 3430 343.3 342.3 - .3435 

Depth (fms) 
Start 74 102 81 58 61 86 l,')7 103 88 60 58 58 89 90 120 98 94 85 
End 75 107 81 58 61 90 104 104 88 60 60 58 89 91 115 97 94 .85 

Bottom type Flat Flat -- Flat gn MS Flat Sand Flat - en M Flat 

Time net on 
bo'ttom (min) 16 17 l8 16 20 20 18 17 15 16 17 15 l? 15 18 16 15 -.16 

Time gear set 0545 0?00 0830 0940 1040 1227 1344 1505 1615 1755 0540 0650 0812 0920 1042 1252 1359 ·1518 

Remarks - - Flat -- -= --= N cur= _.., s. . ' -~ 
rent prori~er 

Shrimp catch 189 45 405 0 0 455 2 T ll2 0 0 0 55 45 0 0 0 445 

Catch/hour 709 J.59 1350 0 0 1365 7 -= '41+8 0 0 0 194 180 0 0 O 1669 

Shrimp/lb 149 85 l,36 . - 90 -- -- 85 -- ...... 90 95 - 109 

Scope 200 275 225 175 175 225 275 275 250 175 175 175 250 250 275 250 250 · 22s 
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Drag number 127 128 129 1.30 131 . ]32 l33 134 135 136 1.37 ]38 139 14-0 141 142 143 144 145 

Date - 67 4-24 4-24 4-25 4-25 4-25 4-25 4-30 4-30 4-30 4-30 4 ... 30 4-30 4-30 4 ... 30 4°30 5-1 5-1 5-1 5=1 

Loran 2H4 
Start 2890 289() 2945 2970 2978 2973 3440 3390 .3338 .3288 3235 3188 3187 3141 3082 3086 3082. 3075 3075 
End 2882 2886 2950 2965 2972 2968 3435 3385 3332 3282 3230 3182 3192 3136 3079 309(f 3076 3070 3068 

Loran 2H5 
Sta.rt; 3435 3445 3446 -- 3435 3425 3462 3460 3456 345; 3452 3458 3449 3447 .3455 ..... 3433 3422 3415 

ii End -- - 3462 345S 3452 3458 3449 3447 -- -.. 
Depth (fms) 
Start 85 62 60 60 85 95 49 52 51 62 65 5l 69 69 51. 74 86 100· 114 
End 35 62 60 60 85 96 50 52 59. 62 66 52 69 69 50 73 88 106 115 

Bottom type - Flat gn M gn M _.,. Flat -=. Steep gn M 

Time net on 
' bottom (min) 16 12 10 l2 17 16 16 16 1? ·16 15 15 17 16 10 ll 15 11 17 

' Time gear set 16U 1800 0610 0706 08'3 1009 0743 0849 1012 ll.20 1325 1452 1606 1719 1842 0600 0719 0840 0943 

Remarks snag - - - -- -- -=• Yell 1'1 _.., -- Flat 
RF B 

Shrimp catch 15 0 0 0 580 0 45 0 25 58 0 0 675 0 0 0 12; 15 2 

Catch/hour 281 0 0 0 2047 0 169 0 88 218 0 0 2382 0 0 0 ~00 409 1 

Shrimp/lb 120 - - - l.2S - 175 - 200 177 ~ -- 18.5 - =- 108 104 _,.. 

Scope 225 175 175 175 225 250 175 150 175 175 200 150 200. 200 150 200 225 250 275 
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Di~ag number U..6 147 14'8 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 

Date - 67 ; .. 1 5-1. S-1 5-1 5-1 5-1 5 ... 2 S-2 s~ 5..,2 S...2 5-2 5-2 5-2 5=2 S=3 5-3 5='.3 

Loran 2H4 
Sta.rt 3138 .3lA2 3140 ·3143 3188 3175 3190 3230 3233 3238 3238 3282 3336 3390 343S 3525 3480 3478 
Ii;nd 3130 3135 3136 3143 3180 3170 3186 3225 3238 3229 3233 3277 3340 3398 .3438 3522 3475 3472 

Loran 2H5 
Start 3402 3417 .3425 3434 3440 3427 3415 3404 .3420 3430 31.J,.O 3li4S 344S 3448 3452 3460· 3455 .3441 
End - 3434 - 3427 - ....... _.., -- 345C 3460 34SS -
Depth (fms) 
St.art 120 106 92 65 81 86 97 101 91 S6 83 78 74 64 64. . 5S 60 71 
End 123 110 95 15 82 ff'/ ' 99 1()3 91 86 83 80 74 66 6,3 55 60. 72 

Bottom type bump7 -- rough -- level.level .flat flat .flat rut - fla;I; gn SM gn M ..... - --
'fime net on 
bottom {min) 17 15 16 0 16 12 12 15 16 17 l4 15 l3 16 10 16 15 15 

Time gear set 1137 l3.30 l447 1604 1719 1835 0~28 0710 0044 1000 1120 ]30, 1429 1539 1645 1006 lllJ 1259 

Rema.nee -- -- H.U o - smelt - red _.,. ,c-.;;,i '<SQ> - _.., -· rocks stripe 
RF 

Shrimp catch 0 215 390 0 10 0 500 0 1000 102 145 220 1.32 80 30~ 56 120 70 

Catch/hour 0 860 1463 0 38 0 2JOO 0 3750 360 621 880 609 300 1830 210 480 280 

Shrimp/lb - 96 l.40 -... - 111 - 187 ]38 13.3 139 166 170 186 121 128 199 
Scope 30:) 275 2so 200 225 250 2SO 275 250 22s 22S 20:) 210 175 175 175 175 200 
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Drag number 164 165 lh6 167 168 169 170 171 172 173 

Date - 67 S-3 5-.3 5-3 5-3 5-.3 5-4 5--4 5-4 5-4 5""4 

Loran 2H4 
Start .34:,0 331.3 3:330 3200· 3282 3338 3386 3375 .34.32 348j 
End 3425 3368 33.36 327? 3286 33lc4 3381 3:370 3438 3480 

Loran 2Hj 
Start 3438 3438 3438 '.3432 3422 3422 3424 3410 3428 3428 
End - - -- 3422 - -~ 
Depth (.fms) 
Start 68 72 78 80 86 89 83 95 80 78 
End 68 73 79 8l 88 90 8.5 96 80 78 

Bottom type - - -"" - ....... _.., 

Time net on 
bottom (min} 15 16 15 16 14 20 15 16 15 15 

'f :ime gear set 1402 151, 1623 17.32 18,50 0517 0701 081.3 0951 1107 . 

Remarks -- - -- -Q,.; 

Shrimp catch 540 .320 105· 140 uo 660 ]A. 30 35 l<JS 

Catch/hour 2160 1200. 420 525 1+71 1980 56. m ]40 780 

Shrimp/lb l'iO 177 167 ]36 ll7 181 n.s. 170 193 213 

Scope 200 200 22S 22s 22S 250 225 250 225 225 




