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develop ment of hi gh vo lume un­
load ing techniques. 

4. Cons ide ring techniques for so rtin g 
a nd o therwise ha ndlin g diverse 
sm a ll fish a hore . 

5 . Working with industry to modify 
exi tin g flesh-bone separat o rs for 
use with loca l ~pecies : i .e .. wh iting 
(si lver hake). 

6. H ave developed contrac t with 
Connec ti cut Co ll ege for economic 
eva lu ati o n of mixed ~pecies para m o 
eter~. 

7. Through marketi ng a nd li aison 
channe ls have worked to a lert pro­
ducers and processors of plans. 
progress . and potential s. 

THE FUTURE 
It is generall y agreed that most 

Northwest Atlantic finfish stocks are 
now ex pl o it ed nea r or beyond their 
capacity . It would appear that if any 
a re no t. the momentum bui lt up in 
the present fisherie will a lmost cer­
tainl y abso rb readil y avai lab le "sur­
plus" wi thin the next seve ral yea rs . 
It appea rs to follow that any new po­
tenti a l to suppo rt growt h o r main­
tenance of fishery producti o n will 
probably come from "underde ve l­
oped " resources . In most cases th e 
exp lo it a ti o n of the e requires a com ­
paratively high input of ri sk . fishing 
a nd process ing techn o logy. and ma r­
keting . Th ese must be blended into a 
coo rdin a ted e ffort : it is thi s ap proach 

In spirit which dominates the New 
England Fisheries Development Pro­
gram . 

REFERENCES 
Anonymous . 197 I . Delaw are II assesses 

shellfish resources south of New England . 
Commer. Fish . Rev. 33(3):9- 13. 

Haefner. P. A .. Jr " and J . A . Music k . 1974. 
Obse rva ti ons on di stributi on and abun· 
dance o f red c rabs in Norfolk Canyon a nd 
adjacent Continental Slope . Mar. Fish. 
Rev . 36:31 ·34 . 

Holm,en. A . 1973. Po tential utili za tio n 
of underex ploited spec ies in south ern New 
England. Univ. R.I. . Mar . M emo. Ser. 
32. 

Marlin . R. E. (ed itor ). 1972 . Oak Brook 
,emlnar- mechamcal recovery a nd utiliza­
tio n of fi sh fl esh . p . 1-270. all. Fi,h . 
Inst " W as h" D.C. 

Meade. T . L.. and G . W . Gray. Jr . 1973 . 
Th e red crab. Univ . R.I .. Mar. T ech . 
Rep. I I. 

Rathjen . W. F. 1973 . N orthwest Atl antic 
~qulth . Mar. Fi sh. Rev . 35 :20·26. 

8. H ave active pl a ns for mar" eting 
survey to determ in e th e poten ti a l 
markets in anim al feeding (zoo log­
ical parks. aquariums. seaquar­
iums . and related). 

9. Pil ot studies init iated o n use of 
containers for preservat io n of fish . 

10. Looking a t methods o f skinning 
dogfi~h sha rk. 
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Riddle of Bering Sea Soundings Resolved 

FELIX FAVORITE 

ABSTRACT-Although a Soviet map and Japanese nautical chart show 
isolated soundings in excess of 300 m on the Bering Sea shelf about 160 km 
northwest of St. Matthew Island , evidence indicates that actual depths are 
less than 200 m and no conspicuous depression o f the sea floor exists in 
that area . 

Almost a decade ago. when wrttlng 
an article on the ocea nograph y of the 
Bering Sea basin (Favor ite . 1966)' I 
was surprised to discove r th e paucity 
of so un dings on the broad continental 
shelf in the eastern part of the sea 
Indicated on U.S. nautical chart s. 
After consulting several Federa l age n­
cies and oceanographic groups and no t 
dt covering any conclusive ev idence 
to the con trary. I accepted the exis­
tence of a depressi o n in excess of 
300 m northwest of St. Matthew Is land 
ru, show n o n o ne pane l of a large map 
of the U SR (Fig . I) print ed by the 
Om~k Ca rt og ra phi c Pl a nt . Main Ad­
ml ni \ trati o n of Geodes y a nd Cartog-

raph y. (27 June. 1955. 3 .000 copies) 
that I had acq uired . Recent extensive 
exp lo it a ti o n of fish stocks in the Beri ng 
Sea by foreign m othership fleet s (tota l 
fish catch per yea r in the Bering Sea 
exceeds th e tota l catch per year o f all 
U.S . fis heries) pro mpted renewed in­
tere t In environmental conditions 
over the continenta l shelf. a nd further 
evidence th a t such a depression does 
not ex i t has been obtai ned . 

The eastern Berin g Sea shelf. which 
extends over 600 km seaward of the 
west coast of Alaska . is not o nl y the 
widest in the world but ge ne ra ll y de­
voi d o f bathymetric irregularities . The 
ge ntl e seaward s lope. interrupted on ly 
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by severa l iso la ted island groups. is so 
s light that if sea level were reduced 
and m a n were able to walk o n the 
she lf. th e te rrain would appear flat 
in all directions . Ice cover during 
winter lowers water temperatures to 
nea rl y - 2 °C. In spring. extensive 
runoff from coastal rivers and in­
creased inso lation increases the stabil­
it y of the surface layer a nd retards the 
penetrati o n of summer heating into 
the water column . resulting in an 
an nu a l ra nge of temperatures at depths 
greater than 75 m of on ly a few de­
grees . In the area between St. Matthew 
and St. Lawrence I lands. negative 
temperatures can occur year round : 
thus. evidence of a depression of the 
ea floor in excess of 300 m as shown 

in the Soviet map implied the existence 
of not on ly an unusual bathymetric 
feature . but a l 0 an area of year-rou nd 
tempera tures near th e ice point 
(- 2 ° Cl. a rather unique . iso la ted. 
benthic environment . 

For nearly 200 years man has tra-

Felix Favorite is a member of 
the staff of the Northwest 
Fisheries Center , National 
Marine Fisheries Service, 
NOAA , 2725 Montlake Blvd. 
E., Seattle , WA 98112. 



Figure 1.-Bethymetry and individual .ounding. 
(m) a. indicated on a portion 01 a Soviet map 
con.tructed in 1951-52 and printed in 1953 .how­
ing detailed contour. 01 a depre .. lon northw .. t 
01 SI. Matthew 1.land. 

versed thi area while engaged in 
various fishing acti viti es. yet publi hed 
sou ndings are still quite spar e. Cap­
tai n J ames Cook. during a sea rch for 
a o rthwe t Passage. is credited with 
being the fir t to sa il a long the eas tern 
Bering Sea coast. H e acco mpli shed 
thi s in 1778. a lmo t 50 yea rs afte r 
I. Fedorov transi ted the Bering Strait 
and discovered th at North America 
was eparated from Asia by o nl y about 
100 km . During th e mid-1 9th century. 
numerou New E ngland wha lin g ves­
sels sai led through th e sha llow stra it. 
which was urveyed during a c rui se 
of th e SCS Y"ko/l in 1880 a nd 
shown to have a maximum depth of 
abou t 50 m (Da ll . 1882) . Although 
sounding and construction of bathy­
metric charts of U.S. coastal waters 
have been carried o ut hi sto ri ca ll y by 
the extant .S. Coast a nd Geodetic 
Survey . extensive soundings in th e 
o uth eastern Bering Sea were ob­

tai ned by th e U .S. Fish Commi ssion's 
steamer Alhlllro.11 at th e end of the 
last cen tury: and. in o rder to make 
th e e data avai lab le quick ly to fis he r­
men . the Commi s io n actu a ll y pub­
li shed a chart- .S. Comm ission of 
Fish and Fisheries C ha rt o . I . Ala ka 
Region (Rathbun . 1894). The edge of 
the con tin ental helf ( 100 fathom line) 
was indi ca ted we ll west of St. Matthew 
Island. but o nl y a few sou ndin gs were 
indicated in that a rea . 

Su rpri si ngly. little new inform a ti o n 
in the a rea northwest of St. Ma tthew 
Isla nd is afforded even on pre ent 
day U .S. nautical charts . The cha rt s 
avai labl e to me in 1965 have been 
rev ised a nd th erefo re not retained. but 
an indicati o n of the data avai lab le at 
th a t time can be made . U.S . H yd ro­
grap hic Office C hart No . 0068. Bering 
Sea and Strait (14th ed .. Sept. 1943; 
rev . Aug. 1950) indi cates two isola ted 
soundings (F ig. 2) of 40 a nd 42 ftm 
(73 a nd 77 m) near lat.61 ° 35'N. 
long. 175 °Wand 174 ° W. respectively. 

Figure 2.-Bathymetry and Individual .oundlnga 
(11m) a. Indicated on a portion 01 H.O. Chart 
0068 (14th ed ; rev . Aug. 1950). Pre .. nl day 
cheri •• how no addltlonel .ounding • . 
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'>' Ith the notat ion " Rep ( 194 9)" On 
the current ed iti o n of thi s cha rt (no '>' 
"-0 h - 14thed. ept 194 3. Re \l ed 
4/2 /h9). the notati o n I no lo nge r 
e\ luent. but no additi ona l sound ings 
are Ind icated luentl cal oundln g a re 
abo ho'>'n on H . O . C h a rt o. 5 23 
( Re\ 1 ed 11/12/73). L Coas t a nd 

eodetlc Sune) h art o. 93 02 . 
Benng ea. Eastern Part ( 17th ed .. 
re\ 1956) al 0 ~ho~ these two o und ­
Ing~ but '>'Ithout notatio n . Alth ou gh 
none of these charts Ind ica ted th e 
presence of an) depres Io n . th e pauc lt ) 
of soundings did no t necessa ril y p re­
clude ItS pos Ible exi tence . 

<)upportlng ev ide nce fo r the dep re -
~Ion IS s till eV ide nt o n the Ja pa n 
Mantlme afe t) Agenc) Chart o . 
H04. Ben ng ea. (1938. Re\ . 19n 1. 
,>,hlch Indica tes soundings of 320 01 

near lat 61°35' . long 175 ° W . a nd 
JI8m near lat61 W . lo ng . 174 ° W . 

o other data are give n w ithin 150-
200 I..m to the nort h o r we t o f these 
,>oundlngs to Indicate the ex tent o f 
depth~ greater tha n norma l she lf depth 
(200 01). and th e c ha rt bea rs th e 
In~cnptlOn "Compil ed chi ef'l , fro m 
the Bntl\h Chart . 1937 with co rrec­
tions from the .S .S .R . and U nit ed 

tatC'> Charts .. 

In October 1973. duri ng a VI It to 
the F-ar Seas f-Is henes Research La bo r­
alOr). ShimiZU. Japan . I had an oppo r­
tunlt) 10 diSCUSS the pos Ible ex istence 
of thiS depreSSion With Capta in T a I.. ej i 
f UJII. R'v Olllow Maw, Facult , of 
f Ishenes. HoI..I..aldo Un ivers ity. For 
o\er t .... o decades annual u mme r 
training crUises ha\e been conducted 
in the Bering Sea aboard th e Olllo/'o 
,\1(/111 and. fr~m1 1964-68. c rul e had 
he en conducted In the ge neral area 
01 the \upposed depression apta ln 
f U)II I..lndl) compiled and for'>'arde d 
tll me the sl)undl ngs th a t had been 
llhtalned 0 sounding In exce of 
IO() m '>'as recorded. and two are par­
tlcularl\ significant on"\ u gu~ t 1967 
.I sl)undlng 01 76 m '>'as obta in ed 
nCOlrlatol" .Iong 171 'iO'W .and . 
lIn 4 August 196 ..I sound ing of 9 1 
rn '>'..IS llhtalncd near lat6 1 3 1' 

Illf1g 17" 00 \-\ Thus. it '>' ou ld appea r 
th.tt .lnllthLr nudlc 01 the \ca has been 
rcsllhcu. p..lrtlLularl} In \lC W o f th c 
1.lct th..lt rcccnt SO\lct ma ps d o no t 
shll\l .10\ C\ IJcnLe III the dcpre sio n 
H "'>'L'\Cr .1 plllcntlall\ Int c res tln g 
II htn· 'rllUnU hOl' h\.:o.;n cl lm ln a teu 
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Fis hing intensity over artifici al 
reefs is thousands of times that 
over na tura l habi tat. 

Effects of Artificial Reefs on a 
Marine Sport Fishery 
off South Carolina 

C HESTE R C . BUCHANAN , RICHARD B. STONE , 
and R.O . PARKER , JR . 

ABS TRACT-Two artificia l ree fs c reated recreational reef fisheries off 
Murrells Inlet, S .C . Th ese reefs attracted addi tional anglers to the area and 
p rovided be tter fis hing than existed before the reefs were built. However, 
fishing success was not as high over the artificial reef as over nearby live 
bottom hab it at because of high fis hing intens i ty on the small area covered by 
ree f ma teria l . Th e reefs did not inc rease surface fishing success . 

INTRODUCTION 

By providi ng o r improvi ng ree f­
fi sh habi tat acce ible to a ng lers . con-
tructio n o f art ificia l reefs affo rds 

con idera ble prom ise fo r enh a nce­
ment o f recrea tiona l fis hin g. Befo re 
the full poten t ia l of a rti fic ia l reef fo r 
rec rea ti o nal fis h ing can be rea li zed . we 
mu t determ in e th e ir impact o n fi shi ng 
succe and effort. Seve ra l investiga­
ti o n ha ve con Ide red th e e e ffects . 
but th e ir findi ng we re Inco ncl u ive 
(Buchanan . 1972 : E I e r . 1960 ; Tu rner . 
Ebe rt . a nd Given. 1964 . W ic kham . 
W a{ o n . and Ogren. 1973) . T he pur­
po e o f th l IU d). which encom pa ed 
the summer (Ju ne- eptember) of 1972 
a nd the u m me r and fa ll (June- 0 -

\ cmber ) f 1973 . wa to com pare 
ti ~htng ucce s . pec ie com po It io n . 
a nd f1 hlng e ffort on a rt ificia l and 
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na tura l habitats off Murre lls Inl et . 
S .c. Res ult o f th e ur vey in th e sum­
m er a nd fa ll o f 1973 a re pre ent ed 
a nd compa red with res ult s fro m th e 
1972 sur vey re po rt ed by Buch a nan 
( 1973) . 

The re a re tw o a rtifi c ia l reefs loca ted 
o ff Murre ll Inl et : P a radi se Arti fic ia l 
Reef. begun in 1963 and loca ted 3 
mil es fro m th e Inl et : and Pawl eys 
I la nd Arti fic ial Reef. begun in ea rl y 
summe r of 1973 and loca ted 5 mil e 
fro m th e Inl et (Fi g . I) . Pa radi se Arti ­
ficia l Reef. th e la rge r o f th e two. is 
compo ed of eve ra l th ousa nd ca r tires 
a nd fo ur ves e ls . Pa wl ey I land Arti ­
fic ia l Reef con i t o nl y o f two landin g 
craft. The ree f . togeth e r . cover a bo ut 
0 .0 I q ua re mi Ie and pro t rude I to 
10 fee t a bove th e bo ttom . Th e ree fs 
are nch with es il e a nd m otil e inve rt e­
bra t u ch as tuni ca te, ba rn ac les . 
oy ter . spo nge. hydro ids. ea urchin . 


