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Abstract 

This report presents results of exploratory demersal fishing surveys during 1982 and 1983 in 

depths of 180-800 m off South Carolina 8.ld Georgia. System.a.tic tracklines in selected areas vere 

surveyed to detennine bottom profile and locate fish concentrations. Test fiahin.g with snapper 

reels and longlines was conducted on fisl marks and various types of bottom. 

The area along the 200 m curve betw~en 32•32 1 N and 32•55'N consisted of predominontly rough 

bottom, with a aw.x:imua width in the 180-?80 m range Of about 19 km. The aost productive sltet 

contitted of high-relief, rocky structure. Plat bottom produced little besides blackbelly roae­

f1Sh (Helicolenus dactylopterus). Deeper than 300 m, the bottom flattened out except for scattered 

groups of pinnacles and fU.hing was nonproductive. 

Catch rates for snowy (£pinephelus aive.atua) and yellovcdge (!. flavoliabatua) grouper• were 

highest i .n depths < 210 m. The catch rat.e for tilefish (Lopholatilus chaaaelconticept) increased 

with depth, while that for blueline tilefish (Caulolatilus microps) decreased. The mean total 

lc~5th of •nowy 5roupcre w•• poeitiv cl.y ~orrc1-ted with depth, while the elcc of ~oth tllcfieh 

and blue.line tile.fU.h vas independent of depth. There vaa no difference in t1%e by gear type 

for any species. Snapper reels appeared to be more effective for blueline tilefish than vas 

longline gear. Cear selectivity did not appear to bo a factor for other species . 

Although connercial snapper reel catch- per-unit-of- effort (CPUE) for groupers declined 

considerably between 1977 and 1982, the average s1%e of the fish remained about the sa.ae. The 

mean total length of blueline tilefish ranained constant , while that of tilefish declined slightly. 

As of early in 1983, none of the s pecies appeared to have been overexploited in the rocky area 

surveyed, however, longline effort there was increasing rapidly. 

A large area 70-100 n. m.. offshore of South C&rolina and Georgia was surveyed in 1983 to 

evaluate the fishery potential of vreckfish (Polrprion americanus). Depths ranged from 400-800 m 

and bottOll topography was highly variable. Several sites with heavy concentrations of coral lumps 

were located and fished with various types of hook-and-line acar . Although vreckftsh vere sighted 

in these locations from a research submersible, no fish vere caught •nd gear daaage/loss was heavy 

due co svitt currents and frequent hangs. Obs~rvations of fish distribution from the submersible 

suggests that the availability of vrecJUish to longline gear le very li•ited. 



Introduction 

Since 1976. comncrcial fishing effort 
inshore of the continent8l •helf break has 
steadily 1ncroased off South Carolina and 
northern Georgi.a. Shrlmp-era have soug.ht 
additional emplo)'lllent opport~nities for t heir 
vessels to augment reduced returns f rOm 
shr~ping. Cot:IC1erc1•1 tuandline boats formerly 
base~ in Florida now fish out o( ai:any ports in 
South Carolina and southern North Carolin.a. 
Several longliners from the middlo Atlantic 
area have aoved their operations to South 
C.arolirut and new construction has added vell­
~quippod vessels to the growing regional 
longline fleet in the last two yeart. 

The area and associated re.sources inshore 
of the 200 • curve have been surveyed rutten­
sively since 1973 by the South Carolina Karine 
Retources Monitoring, AssesSm.cnt. and Predi:­
tion (KAR.MAP) program. Through a port sampling 
prograa, the Marine Resources Divl.slon has 
collected catch, effort, species and size 
composition date from the couctercial offshore 
finfishery since 1976. Although both prograas 
provided s ubstantial data applicable to the 
resource• inshor e of 200 m, they f urni•hed 
little information on the stocks in deeper 
water. As of early 1980, co1m1ercial deep­
water effort was lim.ited to a saall rocky <lt'U 
due east of Charleston, vhere commercial hand­
line boats fishing priaarily in depths of 160-
240 m caught snowy (Epinephelus niveatus) aAd 
yellowedge <!· flavolimbatus) groupers, blu~­
line tlleflsh (Caulolatilus microps). and a 
few tilefish (Lopholatilus cMue.lconticeps) . 

Reeults froa previous ex9lorotory flshing 
expeditions indicated that aost of the bottom 
along the 200 m curve off Georgia south of 
Sapelo Island ond fro• Cape Rolllain, South 
Carolina to Cape Lookout, North CArollna is 
sand and nonproductive for marketable dcmcrsal 
fishl (Struhsaker 1969, Wilk and Silveman 
1976). In 1980, the South Carolina Marine 
Resources Division, vith funding from the Culf 
and South Atlantic Fisheries Development 
Foundation, initiated an investigation o! t le 
extent and development potential of deep-water 
demersal finfish resources in four ore.as (Pig. 
1) off South Carolina and northern Ceorg1a . 
Initial effort was targeted on tllefish along 
the continental ehelf edge (areas A and B) . 
This stock and it• fi•hery vere described in 
Lovet al . (1983) . During 1982 and 1983, 
area C was s urveyed and the fishing potential 
vas evaluated for tilefish, snowy grouper, 
yellowedge grouper, and blueline tilofish. 
In i9g3• ar~ D was explored for vrecklish, 
Polvprion aaericanue. This report describes 
the 1982-1983 surveys and exploratory fishin.J 
in nreos C and D, revievs trends in the 
cOU11terc1al fishery for deep-vater species off 
South Carolina and northern Georgi.a, and 
discusees monageaent aspects in relation to 
this information. 
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Methods 

Area C was surveyed during July-Septeaber 
1982 and in April 1983. Tett fishtns at several 
sites was also conducted in September 1983. 
In July 1982 , an exploratory survey was con­
ducted from the DELAWAR£ II os port of the 
Southeastern Areo Monitoring and Assessment 
Program (SEAHAP) . Bottom. topography wis 
recorded and substrate composition vas period­
ically determined fro. bucket •aaiples. Daytime 
test fishing with bottom longlines was conducted 
on different types of "Substrate. • Details of 
methods and gear are contained in the DELAWARE 
.!! 82-04 cruise report2 . 

State eurveys were concentrated in sec­
tions of the DELAWARE tl course that indicated 
suitable hobitat and in locations suggested by 
COllUl!erci.al fishent:en. Test fishing vas 
conducted over suitable botto. structure and/or 
fish concentrations . Stations consisted of 
drifts using three snapper reels or longline 
(setl1ne) sets of O.S to 1.0 hour duration. 
The setline consisted of a 27-m groundline, 
weighted at ct1.ch end, with 20 circle hooks 
(13, '· a.nd 7) spaced 1.2 a apart. Snapper 

. reel effort wos recorded 1n bo•t-hours and 
eetline effort was recorded in sets. For each 
drift or set , Loran C poaitions and depths 
were noted and total lengths, round velghta, 
gonad satr1ples, and aging material verc obtained 
from each fish of the target specie.t (tilefish, 
blueline tilefish, anovy and yellovedge 
groupera) . Tr3ckline$ •nd stations are shown 
in Appendix 1. 

Area D was surveyed in Hay ... August 1983. 
The initial survey was part of the SEAKAP 
exercise. Bottom topography vas contlnuously 
recorded along a syste:aatic trackllne (Pig. 2) 
and bottoa samples were periodically obtained. 
During the day, several longline sets were 
l!Mlde with 300 m of groundline and about 50 
hooks per set. Soak time was about an hour 
and the gear was set on rough bottom, near 
coral formations, or over suspected fi•h ll:Wlrka. 
A limited portion of area D was surveyed froa 
c.he scate vessel (LADY LISA), although most 
of the &t~te effort was devoced to test 
fishing on previously-deter111ned sites. The 
setlines described previously and longer 
sections of cable were deployed. 

Results 

Station dsta are contained in the 
DELAWARE It cruise (82- 04) report and Appendix 
1 . In depths > 280 m (140 fathoas). DELAWARE 
11 catches were sparae and consisted mostly 
Oi blackbelly roseftsb. Catch rates in 
shDllower depths ranged from. three to five 
fish of target species per 100 hooks. Catch 
rates during SOl){RJ) surveys are swrmari.zed in 

1r . Holland, North Carolina Deportcent of Na:ura:l Resources, Marine Fisheries Divl.sion, pers. c~. 
2u.s. Depart•ent of Conmercc. 1982. DELA.WAR~!! Cruise 82-04. ~OAA, rot:FS, Pascagoula, HS. 16 p. 
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Tebl•• 1 and 2. Catch rat•• by erea grid 
•r• illustreted in Pigs. 3 (aroupe:ra). 4 
(tilefi1h), and S (blueline tilefith). Results 
f:rOll September 1983 are not included; due to 
the tiaa difference they are not COllpe:rable . 
but the station data are included in tho 
A,ppendtx. 

lottOll Co•position and Specie• Distributioa 

The inshore pa.rt of aru C (blocks 1
0 

). 9, and ll) is ge1:1erall7 < 200 a deep ao4 
contaiM a aubauatlal amount of roush. herd 
bottoa. Tbi• section. has been fUhed regularly 
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by c~rclal. flahera4n ainc• 19760 vith gToupera 
and blueline tilefiah co.pr ialna the bulk of 
their' catch. Longlin• fishen1en v•r• particularly 
active in blocks S and 9 durina 1982. lltc.auu 
chit part of area C vaa fairly vell known to 
local fisher.en and routinely fished by the.. 
v• •xp•nded relatively little effort t here. 

Pr09 the 59690 line no:rtho.t1t (blocks 2, 
3, and 4), the bottoa ia ttOltly eaooth vttb 
lon,a, gradual elope.a, particularly in deptte 
> 280 •· There are scatt•red, aull patches 
of productive rouah ground in 180-260 • iA 
blocQ 2 al\d 3. The aoutbvtatern ha;lf of 
block 6 la very rough and product lve for tte 
tara•t .,ec1ea, esp.cl.ally sroup.ere. Eastward 
of the 4SOSO line~ the bott• ar•d•• into 
a•ntly :rolling 4- 10. relief, vith a few groups 
or :ZO-JO • btgb. pub tn d•eper ..,•t•r (blocks 
7 and 8). Catches around theta puk.a vere 
liaited to blackbelly rosefith. 

Block 10 ..,e.stvard of the 4S060 line la 
rocky and productive for •11 taraet 1pee1es. 
lattva:rd and dMpe:r thin 260 •. th• terrain 
MOOtht.a out aad the bott• in blocb 11 am 
12 l• co.rte Mnd or .. r1. n... northeatt•rn 
half of block 14 bu ec.e. cllfft in 220-280 a. 
thAt are productiva for tllaft.h. 1.n a.ruter 
deptlaa;, the topography flatten• out aod tar1et 
.,_, •• Vtt·e UftCa-DQ . lloek lS ta > 300 • 
deap a.ad the bott• ia p:riaarlly eaooth and 
unproductive. Nearly all of block 16 is > 
400 • deep and also shows llttlt potentUl. 

Black.belly rosefis h wera ublquitoua in 
a:r•• C and the only fiah c011110nly caught over 
flat bott09, particularly in de•p•r vater. 
Obtarvatioo• froa a research tub.traible 
ahoved that aroupera var• on th• topt of 
ridae.• and peab 8:11.id larse rockt. vhile 
til.tUh inhabited t .h• aid••· lytna t.n 
holaa ..oag the rubblel. Dlat:ributlon of 
.aapper red c.atcbe.a generall7 ccefonted to 
ttde p11tte.n., although the aetltnaa (pa:rtic•• 
larly ln the 210-239 a ef:ratua) frequently 
cauaht snowy groupers, tll•fieh, •nd bluelt.e 
t1lafteh on adjacent hooke. 

Concentration$ of barr•lf .. h (Hyperogly1he 
perciformia) have been suspected along the 
continental shelf south of Cape Hatttret, 
particularly around c.anyona with strong 
current• (Haed:rich 1965). Althou&h COISll•rc!al 
f11he.n1en occ.aionally catch a tev barrelfish, 
only thrta v•re caught during the 1urvays. 

Psrhlps the absence of canJOtl& accounted for 
their ecarclty, or they .. y hava been 
concentrated of!-bottOll avay f:roa the aear. 

The bottom topography in a:r·ea D it 
highly variable~ but the molt proatnent 
f•atures are 20-60 • high p~akt, deep gullie-1 1 

and broad expanse• of smooth, aently alop1ng 
botto•. Kuch of the bottom app .. ra to be 
falrly hard, perhaps due to a h11h content 
of cor•l rubble as identififf. it\ bottoa 
sa.plea. St.nee the axl• of ... n .. xi.u. 
•tr9D.1th of the CUlf Stream P••• .. through 
the alddle of the aru. the bott• ia coatin­
u.ally Koured by atrong current•. A dUtinc· 
tlv• future of area D. particulllrly in the 
cent:r.t portion.... ,is the abundaM• of coral· 
covared luaps (p:rea-...bly rock pll•t), vhich 
1bov on a vhlteline recorder •• dlatinctive 
dirk, syanetrical . rounded aa11ea 5-20 a in 
height. These tend to occur in clutters . 
These atructures vere contldarff. to be the 
ao1t likely location• for wreckll1h . ao most 
of the fi1hin.g effort vat conc~trated on thea. 

Loft&llne 1-ets fro. the D!LAWAU 11 
produced on• ...U shark. vlth n .. r1y-;ll of 
the Nita being recovered intact. T'M 1ur 
fr~u•tly d:rUted several aUe• end often 
huna up. Sa.all ptecea of coral ¥9.re 
oecaatOl\&lly recovered vh• the lioa vas set 
on 1tructure. 5o fiah ve:re c•u•ht fro. the 
LADY L13A, Our lo•• with ti-.. ••~line• • •• 
sub1r.1ntill due to hangs and 1tron1 currants. 
1'1• longer cable gear proved impractical due 
to h•ngs and strong surface currents. 

In S@pteaber 1983, the ra1 .. rch aub•ersible 
fro. the Harbor Branch FO\lndation .. de tvo 
div .. at •uuuted ait••· Seve.ral vreckfith 
wra aem in the dovncurrent eddiaa behiDd the 
coral lumpa. Tbe7 vere poaitlonad. oae to uch 
etrvc.ture, very clote to the •id• of the luap 
and one to tvo a off tbs. bottom• n.ua 
obserwetiona suggested a aolitary dtatri-
butlon 1A area• che:ract•rhed by coral lump• and 
atrona bottoa currents. 

Result• from 1982 and 1983 vere 1uf ficiently 
11rlll1r tha;t data for both yeara vare co•bined 
for analyaia. 

Total length co.;position of •l\OV)' 1rouper1 
cau.aht vith both type.a of , .. r durtna 1912· 
1911 la abovn la Fig. 6. About 921 of t-he 
total catch (by aualber of fith) c... f roa the 
depth strata indicated in the flt:_,ra. Precision 
lave.la •bout the aea:n• for the ea.pl• 1izas 
ehovn ranee free! 4-7% •t ttt. 9SX confidence 
level. There ia a significant difference in 
•••n total l~gth for the dtlferent atrata 
(P • 17 ,4). w·ith a aigniftc•nt po1itiv• 
correlation (r • O.SS, 172 df) batwe~ total 
length and depth. The slightly l•rge:r mean 
tot•l ltngth of longlina•caught fish (79 cm) 
v•. reel•caught fish (74 c•) probably reflects 
the fact that a saaller percentage of th• 
lonaline catch (20% by number va. llJ ot the 

3c. Venner. Karirle Resource• Retearch Institute. Chsrlescon, s. c •• pe::ra. co... 
4v. Helaon, r<stloaal Marine Plshariea Servlte, Pa•cagoula IAb., Patcagoula, HS., pe.ra. a... 
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TABLE l . Catch rates in area C during state surveys in 1982 and 1983. 

All Depths 
Year Species N Kg N/Boat-hr Kg/Boat-hr 

1982 Grouper 
Snapper Reel 

112 745.1 2. 1 14. 1 

Tilefish 126 739.7 2.4 14.1 

Blueline tile 100 270.3 1.9 5.1 

1983 Grouper 43 262.9 2.2 13.4 

Tilefish 43 · 286.7 2. 2 14.6 

Blueline tile 88 215.0 4.5 11:0 

Long lines N/SetA Kg/SetA 
1982 Grouper 40 329.9 1.1 8.9 

Tilefish 41 252.4 1.1 6.8 

Blue line tile 38 110.9 1.0 3 . 0 

1983 Grouper 21 146 .8 o. 7 4.9 

Tilefish 32 208.1 1.1 6.9 
Blueline tile 20 54.9 0.7 1.8 

B CPUE by Depth Stratum 
Year S[!eCies Gear < 210 m 210-239 m > 240 m 
1982 Grouper Reel 3.2 1.4 1.6 

Long line 1.6 0.5 1.2 
Tile fish Reel 0.5 2.1 4.3 

Longline 0. 6 1.1 l. 7 
Blueline tile Reel 3.3 1.9 0.1 

Long line 1.6 1.3 0 
1983 Grouper Reel 2. 4 2.2 1.3 

Long line 0.4 0.8 
Tile fish Reel 0.9 2.0 7.3 

Longline 1.1 1.0 
Blueline tile Reel 5.5 4.7 0 . 4 

Long line 0.8 0.6 

~st sets not included 
B Fish per boat- hr (reel) or set (longline) 
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TABLE 2. Total catch rates in area C during state surveys for 1982 

and 1983 combined. 

Snapper Reel 

Fish(kg)/boat-hour 
Depth(m) Boat-hours Grouper Tilefish Blueline tile 

< 210 26.5 3. 0(20. 2) 0.6(3.7) 4.0(10.6) 

210-239 26.0 1. 7(11 . 5) 2.1(12.9) 2.9(7.7) 

> 240 18.6 1.6(10.8) 4.6(28.2) 0.1(0.3) 

All 71.1 2.2(14.8) 2.4(14.7) 2.6(6.9) 

Long line 

Fish(kg)/set 
Depth(m) Sets Grouper Tilefish Blueline tile 

< 210 19 1.1(7 . 4) 0. 8(4.9) 1.3(3.4) 

210- 239 37 o. 7(4. 7) 1.1(6.8) 0.9(2.4) 

> 240 10 1.2(8.1) 1. 7(10.4) 0 (0) 

All 66 0.9(6.1) 1.1(6.8) 0.9(2.4) 
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reel catch) vas t•t.ft in < 200 •· -.... total length for the entire sa.,le vae 15 ... 
Ken 

Source SS df Sguare p 

T'reaca.-t 8912.9 3 2970.97 17.4 

!nor 30791.0 180 171.06 

Tot,al 39703.9 183 

Hoit of the enowy groupers lan.dM 
c-.rcf.aUy in South Carolina caae fr• tha 
inshore part of ar .. C and t.beir 1-.ath dls­
t'l'thut toa., com;»tled fro. port .-.pltng. is 
shown in FJ&:. 7. Stxe composition in ntl#.bers 
of fi•h, estlmated using Matheson' • (1981) 
length-veiaht equation 

W • 1.0 • 10-I i).755 

v bere W 1• in graae aDd L 1• 1n -. it 11iovn 
in Table 3. 

Yalloved.ge groupers (N • lS) averaged 
86 c• and vere cauiht in 192- 212 •· The 
v ettht ratio of 7el.lovtld.g8: snovy aroupers 
O¥er all depths vu 0.096. Ho ot.he't aoalysU 
va• 4v ... ~ ..... ~f tbe -1..1 ....,1 •• u •. 

Total length composition of tJlefisb 
c.au1ht in all depth• uaing both typ11 of gear 
:la ahown 1n Pig. 8. Hean total len.ath ill each 
depth 1tratua, a1 vell •• for .. ch a.._r type. 
v a1 id.at le.al (78 m). Ku.ft total lqt .. in 
the 1982 c-.e:rctal catch vue 73 ca for fUb 
c a ught on tub longltne aea'l' , 78 ca tor tt.ose 
caught v ith snap-()n long.line gur. and 19 c::m 
for rell•caught fish. Length diatrJbutton of 
c~erct.al catche1 (all gears) in 1971-1982 , 
as esttuted frc. port sampling. U ahowo in 
Pig. 9. Si~e compoattion of th9 191~1962 
catch 1D n~ra of fiah. estfaated us1Qi the 
equatioa 

V • 1.1 • 10-6 L3.3353 

v bere w i• autted veiaht in gT••• and L is 
t.otal l•natb in -· ls list.ct in Table 4, 
All of the 1977- 1979 catcb caae froa area c. 
vhlle ao1t of the 198()..1912 ca,t,ch v11 talc 
frOlll ar .. A (Fig. 1). 

Th1r1 was no 1ub1t1ntial difference in 
aean total length of blue.line tilefith by 
gear. Slnc• 72% of the catch caae fro. 180-
219 •, no anal1sts of at.&e by depth vas d:oae. 
Length df.at-rihutloo of tt. coma.erctal caich 
la ehovn io Pig. 9 and that of our -....1. in 
Fig. 10. 

Piahery Trs.nds 

Survey catch ret•• vith ree.l1 are not 
directly COllllP&rable to co..ercial rat••. 
since a\lb1tantial t!M. vae speot over 
rel.atively unpr oductive bottc. . Por the 
23 day• in which f11hing tilllc v s1 r ecorded, 
average effort a.nd catch per day for arouper,a 
vore 3 . 1 boat-houri and 43.8 kg round veight. 
respectively. Average comaercial reel 
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utch rates for group•r• in the slt&llou part 
of ar .. C vere 323 q. 241 kg. and 2SO \;a 
gutt~ weight per day tithed in 1971, 1978, 
and 1979 . respectively. Peak 1ucc1e1 
nor11111lly occurred 1n 1pring and sumner. 
After the data have been seasonally adjusted 
u.11-g tM averase perce.acase .ethod (Spiegel 
1961) (seasonal indi.cea W • 0.4. Sp. • 1.4. 
Sit• 1.2, F • 0.6). the trend in co.Mrcial 
reel catch per-effort (CPU!) is 1hown in 
Pig. 11. 

tonglining for &rouper l 1n ltN C began 
in Augu1t 1981. vS.th 1b bc>ats reporting 
catches d:ur~ the fall. tbeir ... n OVE vas 
1.182 kg gutted veight per J.&Ddt.n,g. ID 1982. 
12 boat• re90rted 47 landitlga of lot'llline­
caught de~p.-vater groupers. vith a CPUE dis­
tributlon ••shown in Flg. 12. Mean catch 
rato1 vere 209 kg per day •nd 618 q P*t 
la-ndtn,g (bued on loa-transfonied data). 
Duri.Qg Jattua.ry-Hay 1912. loagliner• r1:p0r'ted. 
a .... n CPUE of thrM grouper• per 100 boob. 
About 61J of the total reported 1912 catch 
of deep-water grouper• va.s landed 'Dy long­
ltn1ra. 

The trend tn 11ait0nally adju1ted 
com.ercial reel CPUll for tll1ft.1h la 1hovn 
in Pt.a. U (auHOal indlc .. V • 1.2. Sp • 
0.8. S. • 1.0. • • 1.0). Kost of the effort 
v a1 directed to area A. The declining tread 
(r • ·0.89) pr09Pted aany boats to convert 
to longline gear (Lov 1983). Dur1n3 1982 . 
20 bo.tt• reported 81 landing• of lon.allne­
caught tileftah (ts.a. 12). Lon1tin1ra 
ac.covntM for •bout 791 of the tot.el tilefish 
catch. The avuaa• catch ratu were 99S kg 
per land!Ag aad S24 k& per day of ft.bin& 
(based on log,·transforaed data). In area C. 
the reported aean CPU! for longl1n1rt during 
J1nu1ry-Hey 1982 v a1 about one t1l1tl1h per 
100 hoou. 

Discussion 

There is no 1tandard for jud&lng th• 
r•lative etff«tiveaa11 of the setlinu, •inc• 
th9 hook apacing va1 about one-third thait of 
most c~rctal loaallnu and ••t• vue 
poa'tttoned directlr on ft.sh -ru to tha 
exttnt possibl• . In convention.al lonalining 
over habit•t. such 11 that found in •tti• c . 
many of t he hooks are fishing ove'l' b1rren 
bottoa bec1u1e the f tah have an •ggregated 
distribution. The survey per- hook catch rate 
(14.50 fiah per 100 hooks) va.s thu.Core 
higher than the reported c~:rcial rate 
(4.2,5 11th per 100 boob). Whether thia 
gear offers any advantage over motor-tishing 
for tllllll boats ts 1p1culative. For large 
boate that engage in the deep-water fiebery 
on a p.srt•tiae ba1i1 and r~ly priaartly on 
drtft·ClahJtaa. th• setlitte gur offcra 
advantagea. Intttal lnv .. tae:a.t (particularly 
if a hydraulic a7st• l• alrudy inatalled) 1• 
low, since the gear can be hauled v tth a pot 
hauler. The gear can be fished ia conditione 
that preclude effective drift- fiahina, e.a. 
strong currents or surface vinda. Sine• the 
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TABLE 3. Approximate size composition of commercia l snowy grouper catches in 
numbers of f ish. 

MEAN ROUND 
TL (cm) WEIGHT (kg} 1978 1979 1980 1982 

35- 39 0.833 69 87 13 222 

40- 44 1.181 237 184 36 177 

45- 49 1.610 485 528 159 417 

50-54 2.127 675 814 320 833 

55-59 2.739 985 588 284 986 

60-64 3.453 1,080 554 291 1,294 

65- 69 4.275 2,290 931 307 1,140 

70- 74 5.213 2,242 958 360 l,_140 

75- 79 6. 272 2 , 194 849 271 790 

80-84 7. 459 1,827 602 288 964 

85-89 8. 780 1,803 534 238 833 

90-94 10.241 1,246 425 112 790 

95-99 11.848 617 233 53 702 

100-104 13. 608 166 75 7 307 

105- 109 15.526 44 

OTHER 24 48 

ESTIMATED TOTAL lllJMBER 15,940 7,410 2,739 10,639 
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TABLE 4. Approximate size composition of commercial tilefish catches in 
numbers of fish. 

HEAN GUTTED 
TL (c11) WEIGHT (kg) 1980 1981 1982 

40-44 0.618 15 89 

45-49 0. 899 30 126 152 

50-54 1. 259 49 188 620 

55-59 1. 710 193 266 1,393 

60-64 2.264 406 1,162 2, 727 

65-69 2.932 289 1,484 3, 792 

70-74 3. 728 918 2, 058 3,052 

75-79 4.663 1,176 2,863 4,061 

80-84 5.752 551 1, 809 2,461 

85-89 7.008 284 1 , 083 1,600 

90-94 8. 443 306 696 1,275 

95-99 10.073 717 1,424 1,333 

100-104 11.912 804 1,532 2,075 

105-109 13. 973 201 650 801 

110-114 16.272 16 29 

ESTIMATED TOTAL NUMBER . ..... .. 5,924 15,372 25,460 
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gear can be positioned on fish or structure , 
efficiency of effort is 11MlXimized. 

Although mea.n total length of snovy 
groupers in the comnercial catch has 
declined slightly since 1977-1978 , the me.tin 
length observed in the survey sample vas 
si.m.ilar to the 1977-1978 standard. The 
survey catch probably contained a larger 
percentage of fish froa deeper water, where 
the aean size is larger. The posit ive 
correlation between total length and water 
depth it relevant to the current annagement 
strategy based on yield-per-recruit (YPR). 
Snowy groupers inhabit a wide depth range. 
Excessive effort in deep wat.er probably 
would not result in significant catches 
o! small £1th. The total catch , although 
reduced, would consist of fish siailar in 
size to those taken prior to overexploita­
tion because of the limited size range 
available. 

There uy be a declining trend in the 
abundance of yellowedge groupers . Coaaa.erc~l 

landings have declined drastically since 
1977- 1978, although the ttatittic• !or 1961 
and 1982 are misleading because one dealer 
reported all deep-veter grouper• as tnovy 
groupers . In 1977, the weight ratio of 
ye.llovedae to anowy aroupers in commercial 
landings was 0.376. In both 1978 and 1979, 
it vas 0.206, then it dropped to 0.191 in 
1980. Our sample ratio vas 0.096. Part 
of the decline could be attributable to an 
incrcate in effort in dopths g~C4lter than 
those inhabited by yellowedge groupers. 
It is interesting to note, hovever, that 
the mun total length of yellowedge groupers 
(both in cotaercial landings and in our 
... ple) has remained virtually constant . 
This again relates to the appropriateness 
of the YPR atrate.ay tor preventing over­
cxploitat ion of deepwater groupers . 

Tilefish were insignificant in commer­
cial landings from are.a C during 1977-
1980. Th ll 1113y be due to the fact chat 
llOSt of the fishing took place in 170-200 
11, where tilefish appe&r to be much less 
abundant than groupers (Fig. 4) , Fisher­
men pro?>.bly avoided them because of their 
relatively low 11Larket value at that tiac . 
The in.create in recent landings moy be due 
to increased effort in deeper water, 
vhcrc the abundance of tilefish rclocive 
to groupers incre.a.sea aubctantially, the 
introduction of longlining on a signifi­
cant scale, ond the increase in ex-vessel 
value. In motor-fishing, the fisher.en 
can stay positioned ovor grouper• , 
vhereas in longlining some of the gear 
will fall over tilefi.sh habitat (i .e . , 
the sides of ridges and peaks rather than 
on top of thea) . 

The ae.n total length of blueline tile­
fish in our sample vas similar to that 
reported teveral ye.art ogo by Rost (1978, 
Rosa and HuntSlll8n 1982) . He noted that blue­
line tilefiah flrtt b.come vulnerable to hook­
and•line at about 41 cm total length and arc 
completely r ecruited at about Sl cm. A 
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s ubstonti.al percent.age of the fem.ales has 
spawned at least once be.fore attaining this 
size. By these benchmarks, the population 
in areo C 1• not overexploited . 

Catch size and species covposition 
probobly are &ecurate representations of the 
population structure in the variout depth 
strata. Although we used a wide range of 
hook tizet . o study of the effect of circle 
hook size on length com.position of catches in 
the Havaiian deep-vater reel fishery showed 
that there vas little size difference due to 
different hook sizes (Ralston 1982). In our 
study , the size composition for all species 
was similar for both types of gear. The 
ratios of numbers of fish caught on tetlines : 
reels over all depths were 0.39 for grouper•, 
0.43 for tilefish and 0.31 for blueline tile­
£1.sh. This euggests that blueline tilefish 
vere sOtlevhat .ore vu.lnerable to snapper reels 
than lo~gline gea.r, compared to the other 
species. 

The success rate for groupe.rs vas highest 
in thollower depths, vhile that for t1lefish 
increased prog-rettively vith depth (out t·o a 
limiting depth of around 300 •• where bottom 
temperature approached the miniaw.ln threah-
hold of about 7,5•c). The catch rate for 
hluellne tilefi9h decreased sharply vith 
increasing depth. 

At the eo.pletion of the survey in aid­
Apr il 1983, stocka ot snowy grouper, tilefith , 
and bluelino tilcfith in area C appeared to 
be moderately exploited. The tot.al amou.nt 
of habitat , vhlle not extensive, a,ppcart 
capable of supporting relatively high densities 
of fish, judging froa initial observations 
from the rc•e•rch s ubmersible . About 65 km 
along the 200 a curve between 3z•32 'N 
and 32•5s ' N consiats of predominantly rough, 
hard bottom, with the maximum width (of the 
180-280 m zone) belng obout 19 tan. Within 
this area, the aost productive locations are 
characterized by high vertical relief . Such 
sites, while individually liaited in extent, 
are numerous. The relatively flat s urrounding 
bottom, whic h eo;q>rites a substantial part of 
the deeper area, yielded little other than 
blackbelly rose!ish. Deeper than 300 m, t here 
appear to be fev location• with auch coamercial 
potential and these tend to consist of 
scattered pinnacles rather than systematic 
ridge formations . 

Although there have been a few report• 
of small catches of wreckfUh Crom both areas 
C and o. a directed fishery for this specie• 
docs not oppear !e.asible. They appear to be 
very uncoaaon in area C. In area D, where 
they prctumably are more abundant, the 
surface currents are usually strong due to 
the proximity of the axis of maximum strength 
of the Culf Stream. Bottoa currents likewise 
appear to be strong .ost of the ti.file. The 
currents na.ke it very difficult to precisely 
position gear on structure, such as coral 
lun1pt, particularly in 500-800 • of veter. 
Once on the bo>tt0ta, the gear ie usuo.lly swept 
by the current , with retultant hangs. The 
observed distribution of the fish suggests 



that the gear must be positioned in the 
dovncurrent eddies of structur e in order t o 
fish effectively. Host of the time, then, the 
gear probably is not fishing effectively. 
The rather solitary distr ibution of wreckfish 
suggests that large catches per unit of effort 
arc unlikely. In tiaes when the current 
abates. a swordfish boat could set some gear 
around the coral luQpS and perh3pS land a few 
fish, as has bet'.n done several times. if the 
captain is w·illing to t-3crlfice soae gear. 
This target -of-opportunity situation appears 
to represent the extent of the fishery 
potential for vreckfish. 

During January through July in 1983, 
reported longline catch and effort off South 
Carolina have increased greatly since the 
comparable pcr.lod in 1982. From 10-18 
vessels have reported landings in e.ach 
nonth, compared to 3- 8 in 1982 . Effort i.& 
total number of trips has increased 108%. 
Landings of snowy grouper have increased 
204% , while those of tilefish are up 228% . 
Nearly all of the grouper catch has co~ 
from area C, while tilefish are being 
exploited i n both areas A and C . Fishermen 
are expanding thoir knowledge of the areas 
end the dist ribution ot the tiah. It is 
therefore reasonable to project a tubstantial 
increase in fishing mortality for all of the 
deep-water comnercial species . Civen the 
clustered distribution of the fish, 
concentrated at specific &1u•ll Sites, it l$ 
3180 rusonablc to project that the 
populations in area C are likely to be 
reduced sub8t3nti•lly within a f•irly short 
period , given present levels of effort. 
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Appendix I 

STATION DATA. 



A-1 

Block it~ Lorin ~2 LOl"ln oeeth!fm! G.e•r Boat-hours Cetch
1 

2 08'.3 S93.9 " SR Mo ~tch 
083.9 S96. 7 101 o.so 

2 08S.4 S89.3 98 SR 6 s~leJ 
086.0 s,a.4 99 0.42 1 blue I lne ti le 

2 08S.2 S89.0 99 SR o.n snowy 

2 on.6 563.2 lOll SR 0.50 3 snowles 

07,.4 S61.S 107 I blt.1el lne ti le 

2 072.9 56,.1 116 SR 0. 75 Ho catch 

074.2 S62.0 106 

2 07).4 574. 1 104 SR 0.50 1 yellowedge 

074.5 571.7 104 2 blue l lne ti le 

2 074.3 S74.1 10, SR o.2s Ho catch 

07'.7 573 . 1 104 

2 073 .7 S75.9 103 SR o.n Ho cetch 
074.2 574.8 103 

2 010.2 587 . 7 104 SR 0.50 tl leflsh 

2 070.3 600.8 I Oii SR o.so yel lowe-dge 

010.9 S'7. I 105 t11eflsh 

2 070.1 602. I 112 SR 0.67 S snowles 
070.5 597 .7 103 I ti teflsh 

2 070.6 S'8.4 104 SR 0.50 It snowlcs 
I b luol lne ti le 

2 069 .5 598.4 I Oii SR 0.75 2 snowles 

072.6 S9'.S IOS I tlleflsh 
I 1'1-..i•llnc tile, 

2 089.4 625.2 97 SR o .83 I yel lowedge 

087.7 628.3 100 6 snowles 
8 bluel lne ti lo 

2 082. 7 625 .6 102 SR O.)) Mo cetch 
087.9 627 .5 104 

2 083.0 624.5 " SR 0.25 No utch 

082.s 626. 1 102 

2 083.3 623.7 99 SR 0 . 17 1 snowy 

082.4 626.3 102 I blue l lne ti le 

2 086. 4 626.7 100 SR 0.17 Ho catch 
086.3 628 . 5 102 

2 087.5 625.7 96 SR 0.17 I snowy 

087.2 628.6 1 bluel lne ti le 

2 087.3 624.7 97 SR 0.33 3 snowles 
087 . 4 629.1 100 

2 087.2 625.S 97 SR o.2s I snowy 

087.9 628.4 " I bluel lne t I le 

2 088.9 623.9 99 SR O.)) 2 bluel lne ti le 

2 089. 6 624.8 97 SR 2 Sl"OWles 

091.6 632 .3 97 0 .42 It bluol lne 

2 OSS.3 607.S 11 6 SR 1.00 2 snowles 
oss.o 604.7 118 2 tlleflsh 

Target s.,.cles on ly 



A-2 

Block r.s lor•n S9 Lorain he•h!f•l Geor Boat-hours Catc.h I 

2 056.8 605.8 121 SR 0.25 Ho c.etch 

2 054.8 605 .7 II' s• 0.50 2 snowles 

054., ~.2 123 I ti leflsh 

2 054.4 ~.o 118 Sl 0.42 tlleflsh 

054.5 602. 7 124 

2 055.8 582.4 117 SR o.n ti leflsh 

056.o 583 .0 117 

2 052.7 581.6 119 SR 0.17 No catch 
053.2 582.2 119 

2 082.8 624 .9 100 LL 1 blue I lne ti l e 

2 083.1 623.5 98 LL 2 blue l lne ti l e 

2 080.7 624 .5 LL 2. snowles 

2 052.7 569.8 121 LL No catch 

3 049.0 604.3 118 so 0.50 ti leflsh 

3 043.6 570.5 128 so o.n 1 c.llefl1h 
043., 570.3 128 

3 043.7 570.0 127 LL 8 snowfes 
z ti lefl1h 

3 046.0 569.9 127 LL ,_., 
ti left sh 

3 044.2 569 .3 135 LL ,_., 
tl leflsh 

3 045.8 570.2 130 LL I ,_., 
2 t i 1er 11h 

3 047.8 566.5 137 LL I t llef l sh 

s 100.6 666.8 88 SR 0.92 6 bluel lne ti l e 
100.7 661.5 97 

5 100.6 664 . 9 88 SR 0.42 2 snow I es 
100.6 667 .0 99 5 bluellne t 11 e 

5 106.0 704 . 5 86 LL 3 ,_., 
2 bluellne t I le 

6 050.1 691. I 130 SR 0.50 ,_., 
054.1 695. 3 134 tllefl sh 

6 OSI .6 691.9 129 so 0.50 ,._., 
053.0 695.0 126 t l lefl1h 

6 04,.7 688.6 126 Sl Mo c..tc.h 
053.5 6,.,.0 132 

6 066.7 665.9 I)) Sl 0.25 Ho cetch 
067.8 665.8 133 

6 064.) 705 .9 108 so 0.42 I ,._., 
065.4 704.6 10, I tl lef l sh 

6 062.2 699 . 7 12) SR 1.00 4 snowle s 
062.4 699 .4 126 2 t ll ef l sh 

6 064.5 705 .0 109 SR 0.58 2 t i lef l sh 
065. I 701. 4 116 

6 062.2 700. i 117 SR 0.50 No CltCh 
062.5 698.o 

6 061.0 705. 2 124 SR 0 .50 2 ti lef l sh 
060.6 70'4 . 5 1)0 

6 060.8 706.0 127 SR 0.25 tlleflsh 
060.5 705., 127 



A-3 

Slock 4S Lor•n sg Lor•n Ce2th(f• ) Ge.ar loat -hours C•tChl 

6 068.7 718.4 110 SR 0.25 No e. tch 

069.7 718.8 112 

6 063.4 730.0 130 SR o.83 I snowy 

064.1 732.8 129 .. ti lefish 

6 067.2 n•.7 1)1 S1I 1.00 S snowies 

068.7 n•.9 119 6 tllofish 

6 075.8 70~.2 11 1 SR 1.00 ) snowy 

068. 2 70~.2 II I I tllef i sh 
2 blue I ine 

6 073.0 705.0 112 SR 0.25 Ho catch 
071.0 706.) 110 

6 072.3 706.0 108 SR 0.33 1 tllef i sh 
2 blue l lne ti lo 

6 076.0 704.0 110 SR o .so 2 blue I lne ti I• 

6 077.6 703.2 115 SR o.so 1 tllefish 
1 blue line t I lo 

6 077 .2 705. I 112 SR 0 .58 2 blue I ine t i lo 

6 079 .7 709.1 II 5 SR 0.25 2 ti lefish 
3 bluellne ti I• 

6 071.5 n•.2 116 SR 0. 17 Ho catch 

071.0 n•.8 117 

6 072. 1 734.2 117 SR 0. 42 t i lefish 

071.2 734.9 11'7 

6 o81.6 707 .4 107 SR 0. 17 tllefish 

080.6 706.5 117 2 bluali""" t I I"' 

6 082.3 707. I 1a, SR o.•2 2 blue I ine ti lo 

o80.3 705.2 11) 

6 081.9 707.4 109 SR 0.33 3 b lvel ine t 11 e 
080.1 706.4 117 

6 086.0 105.• 106 S1I o. u I t I le.fish 
) bl...eline tlle 

6 oa5.o 70).6 110 SR 0.50 I snowy 
6 blue l lne t i lo 

6 o87.4 705.0 104 SR 0 . 33 No catch 

6 a,7.0 70).• 97 SR 0.)) 2 blueliM ti le 

6 088.8 707.) 102 SR 0.17 2 blueline ti It 

088.6 707. I 102 

6 088.7 708.7 99 SR 0.50 3 snowles 
088.6 709.7 99 1 blued ine ti le 

6 086.2 700.9 111 SR 0 . 17 No catch 

6 085.1 710.9 111 SR 0.17 2 blue I ine t t lo 

o84.0 708.2 109 

6 o85.4 731.4 108 SR I . 25 4i snowy 

085.2 727.2 118 1 ti lefish 
'bluellne t I le 

6 oa•.3 7)1.1 110 SR 0.58 4 snowy 

o84.8 727. 7 118 2 tllef ish 
It bluo l ine 

6 084.9 732.1 112 SR 1.00 3 ti lefish 

084.6 12•.o 117 l blueline 

6 081.7 1•0.a 110 SR 1.00 S Sr'l<*ies 

o86.5 74). I 102 S ti lefish 
9 blue I l ne t I lo 



A-4 

Block r.s Loran 59 Loran Deeth(fm) Cear 6oat-hours Catch1 

6 090.8 734.6 SR 1.00 yel lowedge 
2 snowles 
6 b l uel inc t i le 

6 100.6 666.9 93 SR 0 .83 6 snowy 
095.8 659 . 9 97 I yel lowedge 

5 bluel ine 

6 093.9 660.6 95 SR 0. 17 2 snowy 

094.0 658.8 99 2 b lue I ine 

6 094.0 661.8 97 SR 0.33 I b lue I i ne 

6 100 .7 705.0 95 SR 0.25 No eotch 
100.2 70S. 2 

6 051. 7 691. 0 130 LL Sn¢wy 

ti le.fish 

6 050 .6 689.1 12 l LL Lost 

6 o62 .7 701. 1 115 LL blue.l ine t i le 

6 063 . l 702.6 11 6 LL 1 s nowy 
2 ti le.fish 
2 bluel i ne t l le 

6 064.5 705. 2 11 0 LL 2 snowies 
2 ti l ef i sh 

6 079.7 709. I 105 LL 1 snowy 
1 blue I inc 

6 072.3 705. 3 106 LL No catch 

6 072. 1 707 -~ 109 LL l ti leflsh 
3 blueline t i le 

6 078 .7 703 .5 11 0 LL 3 snowi es 
2 blue l lne ti le 

6 079 .6 702 . 9 11 0 LL 1 ti l ef i sh 

6 082 .8 704 .1 111 LL l ttlcf ish 
3 bluell ne tile 

6 084.9 706.9 106 LL ye l l owedge 
tt l efish 
blue I ine ttle 

6 085.9 704.8 105 LL bluel ine ti le 

6 o81.2 709.9 l o6 LL snowy 
tll efish 
blue I ine 

6 081 .6 706.9 107 LL 2 snowy 
1 ti lefish 
3 b lue I l ne 

6 08).6 700. 7 111 LL No catch 

6 084 . 5 703 .7 109 LL t i' lcfish 
I bl ue I lne 

6 084 .8 706.2 105 LL 1 snowy 
2 b lue I ine 

6 o84.5 710. 1 104 LL I tllef rsh 
3 b l ue I ine t i' l e 

6 o83.8 716.1 103 LL b l ue I lne ti 1 e 

6 o84.0 706 .7 106 LL I blue I inc t 11 e 

6 095.2 748. 1 100 LL 1 ti lef i sh 
2 blue I ine t i l e 



A·S 

8 lock 4S Loran 52 Loran oeeth(f•! Cear Boat-hours Cetch
1 

1 042.4 677 .9 1)2 SA 0.06 I tileflsh 

04J.S 677.J I)) 

1 041.2 677.9 135 SA 0.17 I ti leflsh 

04).0 676.9 1)9 

1 0)9.8 682. I 124 SR 0.)) 6 ti leflsh 

1 042 .9 676.8 1)8 SR 0.17 I snowy 

1 040.9 704.0 1)2 SR 0. 17 No c.atch 

041.) 705.) 1)0 

1 040.) 702.5 135 SA o.zs Mo c. tch 

041.4 706.1 I) I 

7 0'6.9 
0'7 .2 

711.4 I)) SR O.)) No c.atch 

1 047.2 725.9 141 SR 0.8) I snowy 
048. 1 7)2.7 1)6 

1 008.2 6S9.8 117 ll No c•tch 

1 024.1 670.) 1)4 ll 1 ti leflsh 

7 025.4 670.6 1)8 ll 6 ti teflsh 

7 048. 1 688.0 124 LL l snowy 
Ji tlleflsh 

7 040.6 677 .9 I 27 ll 1 tllef l sh 

1 0)9.8 682. I 127 LL 2 snowles 
1 ti leflsh 

8 (44)'68.4 661.8 zos Ll Mo catch 

9 l)Z.1 813.5 88 SA 0.42 I snowy 

1)0.8 816.7 90 I bluet lne tile 

9 I 07 .S 837.7 102 SR 0.)) 1 blue l lne t 11 e 

106.0 840. 7 IO I 

9 10).0 840.7 102 SR O.)) 2 blue l lne 

IOI .5 8'5.1 llS 

9 138.0 769.0 62 SA 0.)) 2 snowy 

9 106.6 759.5 98 SA 0.75 I snowy 

10).0 762.0 10) I blue l lne 

9 107 .8 787 . 1 96 SR 1.00 2 y e 11 owedge 

105.0 794.0 96 10 snowy 
6 bluel lne ti le 

9 100. 5 8)0.4 104 SA o . so Mo utch 

9 101 . 6 787.6 97 LL -· 9 100.9 785.5 98 lL I yel lowedge 

10 053.3 780 .) 135 SR 0.50 2 trlefl sh 

054.5 781 .5 1)4 

10 054.0 78S.2 140 SR Ho catch 

056.8 788.o 1)6 

10 068.Z 753.2 122 SA 0.25 Ho catch 

067.5 75).) 122 

10 069.1 755.J 119 SR o.so 1 ti leflsh 

067 .9 754.7 122 

10 068 .8 75).8 120 SR 0.67 2 tlleflsh 
067.8 75). I 121 

10 069.1 760.2 125 SR 0. 42 2 ti leflsh 
012.0 764.9 12) 



A•6 

Block le~ lor•n S9 lot'.an 0ee1h(f•! Cear Boat·tiours 

10 06, •• 779., 12• SR 0.)) ti leflsh 

10 061.7 780.2 SR 0.25 ti leflsh 

06).5 780.• 

10 060.6 780.5 1)0 SR 0.58 8 1nowles 
065.2 780.9 127 '' t11eflsh 

I blue I lne t 11 e 

10 010.0 84,. I 128 SR 0. 33 2 tlleflsh 
06,.6 84).8 1)0 

10 07) .6 775. 4 120 SR 0. 50 2 t i loflth 
071 .9 774.5 120 

10 07) .9 762 .) 119 SR 0. 42 No cttch 
073.8 761.4 119 

10 074. I 75,.8 115 SR 0.58 3 ti leflsh 

072.7 757.2 117 

10 073.0 755.2 118 SR 0.25 No C•tch 

10 on.o 781 •• 121 SR o.58 2 snowles 
) tlleflsh 

10 089.) 782.4 102 Sk 1.00 2: snowles 
2 ti leflsh 

12: bluel lne t I le 

10 089.2 787.0 102 SR 2.00 7 1nowles 
S ti leflsh 
5 bluel lne t 11 e 

10 087 .6 81).6 106 SR 0.75 1 yel lowedge 
087.S 610 .6 108 I ••M)wy 

3 tlleflsh 
3 bluel lf\e t 11 e 

10 090. 1 752 .0 105 SR Ho CltCh 

10 087 .8 798 .8 108 SR 0 .1 7 2 snowy 

10 095.0 754. I 101 SR o. 17 2 bluel lne t 11 e 
094.• 755.8 104 

10 099.7 782.8 102 SR 0.)) bl1.1el lne t I le 

10 086.6 815. 7 113 SR 0.)) tlleftsh 
085.9 81,.6 116 

10 086.0 812.5 111 SR o.so ) tlleflsh 
084.6 815. I 119 I ,,_., 

10 087.0 816.0 110 SR 0. 17 tlleflsh 
086.S 817.6 111 

10 087.5 815.) 115 SR 0.50 tlleflsh 

087.5 819.1 114 

10 090.8 817 .0 104 SR 0.50 3 blue1 lne ti le 

10 095.8 82).8 105 SR o .67 2 ,,_., 
6 bluol lne 

10 09).4 822 . 5 104 SR 0 .8) 2 tllof l sh 

095 .4 819 .4 105 3 bluol lne 

10 09).4 825 .6 104 SR 0 .8) I bl uel lne 

095.2 822.5 IOI 

10 098.5 827 . I 99 SR 0 .67 ) ,,_., 
100.7 825.5 105 It bluel lne t 11 e 

10 097.) 827 . 6 98 SR 0. 75 2 ,,_., 
100.7 825.5 106 1 yel l~dge 

6 bluellne 



A-7 

Block 1-S Loran 59 Loran OeE!:th ( fm~ Gear 8oat- houl'I C•tch 
1 

10 09S.6 824.3 108 SR 0.3) blue I ine 

096.1 824.0 102 

10 099. 1 830. 2 98 SR 0.2S No c•tch 
098 .8 834 .S 102 

10 090.2 H40 .2 103 SR 0.42 3 tftOW'les 

090 .S 839.8 lOS 

10 090,3 837. 3 lOS SR o.so •._y 

091.6 8)7.1 lOS 

094. 9 
. 

844. 4 101 SR o . so ••owv 10 
09S.4 841.3 106 t i leflsh 

10 09S. 2 840.9 IOS SR o.so I •._y 
10 b11.1el lne 

10 08).) 827.8 116 ll 1 •._y 
I tlleflsh 

10 086.3 836. 7 107 LL 2 s._y 
2 ti leffsh 

10 080.0 8JJ . ) 117 SR o.67 2 tlleftsh 

076.4 8)6.7 123 

10 082.7 839.S 116 Ll 2 •._y 
I t11eflsh 

10 083 .4 842.2 11 s LL 2 tlloflsh 

10 086. 4 83S. I 11 l Ll 2 •._y 
2 ti leflsh 
2 bluel lne t I le 

10 oas., 8)7,0 112 LL t ll l•fl~h 

10 oa4.6 8)7.2 116 Ll 2 s._y 
2 tllef l sh 

10 096 . l 7S2.0 101 Ll 1 ye I I owedge 
1 ,._y 
- bluellne tile 

10 09'.6 7S4 .9 102 Ll 1 s._y 

10 099 .2 784.8 99 l l 3 ye I I owedge 
2 snow les 
.. bluo l lne t i I e 

'° 091.2 826. 6 117 Ll 1 s._y 
2 ti leflsh 
2 bluellne tile 

10 090 .8 829.2 110 Ll ' ti leflsh 
2 bluel lne til e 

10 098 .8 831 ,9 96 LL £i snow les 
4 ti leflsh 
I bluel IM ti l e 

10 090,9 8)9. 9 lOS ll 1 tlloflsh 
2 blue I tne ti le 

10 099,6 84) .8 108 LL 2 tfloflsh 
I blue l lne ti l e 

10 098,7 848.9 100 Ll I s._y 
2 bluol lne ti le 

13 100.9 863,3 96 SR 0.)) 1 ti leflsh 
101.8 86S.8 98 I bluel lne t i le 

13 100 . 3 87).8 102 SR 0 .33 Ho catch 
101.9 877 .0 106 

13 102.6 869 .9 lOS SR 0. 17 None 
103.2 876.6 111 



A-8 

Block 45 Loran 59 Loran Oee;th(fm) Gear Boat -hours Catch 
1 

13 118.8 855.9 94 SR 0. 50 2 blue I ine ti le 
121. 2 848.9 94 

13 11 8 .8 869 ,3 94 SR 0 .33 No c.etch 
11 9.2 865 .2 94 

13 120.0 877.2 88 SR 0 .50 snowy 
119.6 8&8. 2 102 bluel ine t 11 e 

1 J 122. I 928 .6 115 SR 0 .42 ti l efish 
124. I 924 .8 11 7 

13 121 . 5 929 , 5 102 SR 0.42 3 SnOWy 
123.6 925 .6 123 I t ilef i sh 

13 128.8 931 .0 98 SR 0.67 I snowy 
I 32 ,0 926.5 103 3 ti lefish 

5 blue I inc 

13 128.7 9J0.4 97 SR 0.67 4 blue I ine 
132 ,9 927.J 105 

13 132 . 2 927.4 98 SR 0.25 tilefish 
lJJ.4 924 .8 105 blue I lne 

13 125.J 920. 1 104 LL t ilef i sh 
bl ue I lne 

13 127.0 917 .3 104 LL snowy 
ti l efish 

13 127.8 918.6 102 LL snowy 
tllef i sh 
blue l ine 

13 121.8 928. J 11 5 LL 2 tileflsh 

13 121.9 928.6 lo8 LL No catch 

13 122.0 930 .1 IOJ LL 2 tilefish 

13 133.5 925.6 102 LL Hung, lost part 
of set 
No catch 

IJ 132.4 925 . I 99 LL I snowy 
3 t i l efish 

13 !J I .J 927.J 98 LL I ti lefi·sh 
1 blue I Inc 

13 I )2.4 924 .9 99 LL 2 tllef i sh 
I blue I ine 

13 131.2 927.6 98 LL I blue I ine 

13 131 .o 927 .2 98 LL snowy 
ti lef ish 

14 059.5 947.1 134 SR 0.42 t i lefish 
055 .8 941 .9 140 

14 059 .8 920.1 130 SR 0. 17 Ho catch 
058.1 918 . 2 132 

14 067.0 850. 1 135 SR No catch 

14 078 . 1 850,9 122 SR 0.25 No catch 
077.4 852 .4 126 

14 076.9 939.0 142 SR 0. 33 I t i l efish 

14 078.8 874. 6 125 SR 0.25 No catch 

14 080 .0 885. 5 126 SR 0.50 I tllef ish 
079,9 886.8 124 

14 090 .0 853.4 107 SR 0.25 No catch 
o89.7 853 , 2 112 
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Block 45 Loran 59 Loran oeeth(fm) Cear Boat-hours Catch 
1 

14 080.4 866.S II S SR 0 .25 2 t ilef i sh 
080 . S 867 .5 11 6 

14 090.0 878.7 118 SR 0.67 3 t ll ef l sh 
089 . 7 877.3 119 

14 090.0 871 .4 113 SR 0.33 No catch 
089,9 871.2 112 

14 089.4 880.6 119 SR 0.67 7 tileflsh 
092. 1 886.2 127 

14 094.7 884 .0 110 SR 0.08 No catch 
095.2 884.6 11 0 

14 100 .0 902.S 11 6 SR 0.7S I •nowv 
099.8 901.2 120 3 ti lefish 

14 092 .s 910.7 12$ SR o . 58 2 ••owy 
092 .5 907 .9 125 2 t il efish 

14 098 . 6 916.8 llS SR 1.67 snowy 
t i lefish 
blue I lne ti 1 e 

14 099 .4 915.5 110 SR 0 .33 2 t i le fl sh 
099.9 915 . 5 110 

14 099.9 913 .8 11 6 SR 0.50 3 ti lef i sh 
099 . 7 912 .8 126 

14 099. 8 924.9 11 0 SR 0.25 2 tilef i sh 
100. 4 925.6 114 

14 JOO. I 917 .9 110 SR 0. 25 Ho catch 
100.6 9 18. 5 109 

14 096 .9 938.1 113 SR 0.50 1 snowy 
098 .8 934 .8 11 8 2 ti leflsh 

14 097 .2 935 .4 11 9 SR 0 .42 t i lefi sh 

14 097. 7 935.0 11 6 LL I snowy 

14 096.5 938.0 116 LL I t i lef i sh 

14 098 .1 937 .3 114 Ll 2 snowy 
I tilcf i sh 
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BLOCK DIAGRAMS 

These figures are not drawn to scale and station locations are 
approximated. 

LEGEND: 

DELWARE II track 

LADY LISA track ---
• Depth reading (f athoms) 

x Fishing station 

YE Yellowedge grouper 

SN Snowy grouper 

T Tilefish 

BT Blueline tilefish 

NC No catch (of tar get species) 

Loran C lines of position (7980 chain) in margins. 
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