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RECENT 
FISHERY PUBLICATIONS 

FISH AND WILDLIFE SERVICE 

PUBLICA TIONS 
THESE PROCESSED PUBLICATIONS ARE AVAILABLE FREE FROM 

THE DIVISION OF INFORMATION, U. S. FISH AND WILDLIFE SERV
ICE, WASHINGTON 25, D. C. TYPES OF PUBLICATIONS ARE DESIG
NATED AS FOLLOWS: 

CFS - CURRENT FISHERY STATISTICS OF THE UNITED STATES 
AND ALASKA. 

FL - FISHERY LEAFLETS. 
SL - STATISTICAL SECTION LISTS OF DEALERS IN AND PRO

DUCERS OF FISHERY PRODUCTS AND BYPRODUCTS. 
SSR.-FISH - SPECIAL SCIENTIFIC REPORTS--FISHERIES 

(LIMITED DISTRIBUTION. 
SSR.-WILD - SPECIAL SCIENTIFIC REPORTS--WILDLIFE 

(LIMITED DISTRIBUTION). 
SEP.- SEPARATES (REPRINTS FROM COMMERCIAL FISHERIES 

REVI EW. 

Number Title 
CFS- 863 - Packaged Fish, 1952 Annual Summary 

(revised), 4 pp. , 
CFS-I006 - Middle Atlantic Fisheries, Annual 

Summary 1952, 7 pp. 
CFS-I009 - Massachusetts Landings, May 1954, 

8 pp. 
CFS-I0I0 - New Jersey Landings, May 1954, 2 pp. 
CFS-I012 - Florida Landings, April 1954, 6 pp. 
CFS-I021 - South Atlantic Fisheries, 1952 Annual 

Summary, 9 pp. 
CFS-1023 - Frozen Fish Report, June 1954, 8 pp. 
CFS-I024 - New York Landings, May 1954, 5 pp. 
CFS-1025 - Texas Landings, June 1954, 3 pp. 
CFS-1026 - Pacific Coast Fisheries, 1952 Annual 

Sum~ary, 7 pp. 
CFS-1028 - Frozen Fish Report, July 1954, 8 pp. 
CFS-1029 - Maryland Landings, 1953 Annual Sum-

mary, 4 pp. 
CFS-I030 - Fish Meal and Oil, June 1954, 2 pp. 
CFS-1033 - Mississippi Landings, June 1954, 2pp. 
CFS-1034 - Maine Landings, June 1954, 4 pp. 
CFS-1035 - New Jersey Landings, June 1954, 2 pp. 
CFS-1036 - New York Landings, June 1954, 4 pp. 
CFS-1037 - Alabama Landings, June 1954, 2 pp. 
FL - 14 - Pacific Salmons (revised March 1954), 

8 pp., processed. 
FL - 69 - Markets and Recipes for Fresh-water 

Turtles (revised), 4 pp. 
FL - 168 - Commercial Fishery Laws and Regu

lations (revised), 8 pp. 
FL - 176 - Atlantic Salmon (Salmo salar) revised 

March 1954, 6 pp., process~d. 
FL - 400 - List of Fishery Leaflets 301-400, 5 

pp., processed. 

WHOLESALE DEALERS IN FISHERY PRODUCTS· 
SL - 3 - Massachusetts, 1954, 9 pp. . 
SL - 4 - Rhode Island, 1954 (revised), 2 pp. 
SL - 5 - Connecticut, 1954 (revised), 1 p. 
SL - 13 - North Carolina, 1954 (revised), 6 pp. 
SL - 20 - Texas, 1954, 4 pp. 

I Sep. No. 

Sep. No. 

Sep. No. 

Sep. No. 

376 - Analysis of the Hawaiian Long-Line 
Fishery, 1948-52 . 

377 - Cold-Storage Life of Fresh-Water 
Fish--No. l. 

378 - Tech. Note No. 30 - Proposed 
Method for Estimating Amount of 
Solubles Added to Whole Fish Meal. 

379 - The Development of Federal Spec
ifications. 

SSR-Fish. No. 116 - Progress in Pacific Oceanic 
Fishery Investigations, 1950-53, by 0., E. Sette 
and the Staff of POFI, 76 pp., illus., processed, 
February 1954. Summarizes briefly and pic
torially the findings of the Service's Pacific O
ceanic Fishery Investigations as follows: (1) 
equatorial hydrographic cruises; (2) 1953 con
cept of equatorial circulation; (3) surface tem
perature and phosphate; (4) zooplankton abun
danc.e by latitude; (5) zooplankton abundance by 
longitude and season; (6) food of yellowfin tuna; 
(7) equatorial long-line fishing cruises; (8) yel
lowfin tuna catch/I 00 hooks (July-November); 
(9) yellowfin tuna catch /100 hooks (January
June); (10) relative abundance of yellowfin tuna 
in the western equatorial Pacific; (11) seasonal 
fluctuations in the long-line catch rate in the 
western Pacific; (12) comparison of catch rates 
from Japanese commercial and POFI experi
mental fishing; (13) abundance of yellowfin at 
1500 W. longitude on successive cruises; (14) 
tuna spawning near the equator; (15) distribution 
of tuna larvae in central Pacific; (16) index to 
racial differenc e of yellowfin between sample 
localities; (17) equatorial commercial fishing; 
(18) acceptance of Cavalieri long-line tuna for 
canning; (19) variation in size of yellowfin along 
the Equator; (20) known trans-Pacific distribu
tion of yellowfin tuna; (21) bait resources in the 
central Pacific; (22) mid-winter sampan fishing 
in Line Islands; (23) search for bait substitutes; 
(24) distribution of skipjack catch around the 
Hawaiian Islands; (25) Hawaiian skipjack landings 
1949-1952; (26) survey plan for Hawaiian hydro
graphy; (27) winter sightings of skipjack; (28) 
the Hawaiian long-line fishery; and (29) the age 
and growth of yellowfin. To avoid the distrac
tion of interspersing references to sources, a 
summary of the kind and quantity of data under
lying the several charts, graphs, and statements 
is appended, together with a list of publications. 

SSR-Fish. No. 120 - Creel Census and Expenditure 
Study, North Fo~k Sun River, Montana, 1951, 
42 pp., illus., processed, May 1954. 

SSR-Fish. No. 124 - Tests of Hatchery Foods for 
Salmon, 1952, by H. William Newman, David 
D. Palmer, and Roger E. Burrows, 13 pp., 
processed, April 1954. 
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SSR-Fish. No. 127 - Selected Bibliography on Ap
plications of Electricity in Fishery Science, by 
Vernon C. Applegate, Paul T. Macy, and Virgil 
E. Harris, 57 pp., processed, April 1954. It 
is the purpose of this publication to present a 
selected list of technical, semi -popular, and 
popular reports, both published and unpublished, 
which may prove useful to those who are at
tempting to apply electricity to a specific fishery 
problem. This bibliography includes reports ap
pearing through the calendar year 1953 which 
are directly or indirectly related to the applica
tion of electric current in or to the water for 
the purpose of influencing or controlling fish 
movement or for capturing fishes or other aqua
tic organisms. Similar uses of light and sound 
are not included. Coverage of the literature on 
fundamental researches of the reactions of fishes 
to electrical stimuli is comprehensive. A selec
tion of references in the general field of elec
trophysiology and on the reactions of organisms 
other than fishes to electrical stimulation is in
cluded. Coverage of technical and popular ac
counts of specific applications of electricity in 
fishery science is likewise comprehensive; both 
engineering and biological considerations are 
contained in some of these reports. Further se
lected reports have been included which may be 
of aid in instrumentation or which describe use
ful test instruments. A few papers are cited 
which discuss the general subject of electrosta
tic fields; others describe the characteristics 
of electrical fields in fluid media. Articles 
dealing specifically with the characteristics of 
electrical fields in natural waters and the modi
fying effects of varying natural conditions on 
these fields appear non-t!xistent. Some infor
mation may be gleaned, however, from several 
of the reports cited which are concerned pn
marily with other topic s. A separate list is 
presented of patents granted by the United States 
Patent Office which are pertinent to the subject 
of this report. 

SSR-Fish. No. 129 - Destruction of Undersized 
Haddock on Georges Bank, 1952, by Ernest D. 
Premetz, Robert L. Cory, James W. McKee, 
and Craig Slater, 39 pp., illus., processed, 
June 1954. This report on the analysis of had
dock discarded at sea on Georges Bank during 
the 1952 haddock year continues a series of an
nual reports. During 1952 the destruction of 
undersized haddock on Georges Bank by the Bos
ton and New Bedford fishing fleets (based on 
skippers' estimates as reported to port inter
viewers) was about 4.9 million pounds (4. 4 mil
lion fish). Of this total, about 4.2 million pounds 
(3.8 million fish), or over 86 percent, was re
ported by the Boston fleet. The 1952 discard by 
the Boston fleet approximates the average an
nual destruction reported during the period 1947-
1951. During the 1952 haddock year observers 
went to sea on 17 commercial trips to the 
Georges Bank area to analyze the catch. Skip
pers' estimates of pounds discarded were found 
to be within 6t percent of est~mates made by the 
Service observers at sea. In 1951 skippers' es
timates were within 12t percent of estimates 
made by observers at sea. Most of the destruc
tion was reported during the summer months as 
in past years. At this time of the year two 
year-old fish are attaining a size a t which they 
are caught in quantity but are still not of mar -

ketable size. In 1952 the fishery was dominated 
by two-year-olds ( 1950 year class ). Usually 
th re is a heavy destruction of sc rod when a 
dominant year class enters the fishery during 
its third year of life (two-year-olds are in their 
third year of life). In 1952, however, the de
struction was not exceptionally large in spite of 
the fact that the two-year-olds were very abun
dant. Older fish were unusually scarce in 
1952; the two-year-olds constituted over 62 per
cent of the total catch. For this reason fisher
men tended to save most of them so that the 50-
percent point on the cull curve was somewhat 
lower than in 1951 when the three -year-olds 
dominated the fishery. 

SSR-Fish. No. 132 - Zooplankton Volumes off the 
Pacific Coast, 1953, 40 pp., processed, June 
1954. 

SSR-Wild. No. 12 - A Population Study of the Alas
ka Fur-Seal Herd, by Karl W. Kenyon, Victor 
B. Scheffer, and Douglas G. Chapman, 82 pp .• 
illus., processed, June 1954. 

Selected List of Fish and Wildlife Materials for 
Conservation EOucatlon, 2 pp., processeC 

THE fOLL~ ING SERVICE PUBlICATIO~ ARE A AILABLE --h! 
f.RQ!i ~ ~ QUJll '" NT I ot<EP: 

Receipts of Fishery Products at ew York ~, 
t952, by Henry M. Bearse, 1 'iPP" processed. 
Available free from the Market News Service, 

U. S. Fish and Wildlife Service, 155 John Street, 
New York 38, . Y.) Contains an analysis of 
fishery products receipts for 1952 and market
ing trends at New York City. The author dis
cusses in the first part of this report the salt
water market receipts; marketing trends; re
ceipts by shipping areas; receipts by species; 
trends in method of transportation; imports of 
fresh and frozen fishery products through the 
New York customs district; and fresh-water 
market receipts. The tables present data for 
receipts in the salt-water section of Fulton Mar
ket by months, species, and points of origin. 

THE fOLLOWING SERVICE PUBLICAT . JNS ARE fOR SALE AND 
ARE A.VA I LABLE 2IiU. LBQ!! liif. SUPf:R I r iNDENT ~ ;)()CUHENTS, 
WASHINGTON 25, D. C. 

"The Alewife in Fresh Water," by Joseph J. 
Graham, article, The Progressive Fish- Cul
turist, vol. 16, no. 3 (July 1954), pp. 128-130, 
processed (annual subscription $1.25 domestic, 
US$1.65 foreign). 

MISCELLANEOUS PUBLICATIONS 

THESE PUBLICAT IONS ~!iQ.!. AVAILABLE t:ll.Q!! THE LU!i 
~ ~ SERVICE, ~ USUALLY HAY BE OBTAINED fROM THE 
ORGANIZATION ISSUING~ . CORRESPONDENCE REGARDING PUB 
LICATIONS THAT FOLLOW SHOULD BE ADDRESSED TO THE RESPEC-

~~V~E~~7~~I;~!:~~B~~, ~~~I;~~:N~ENTIONED. DATA ON PRICES , 

T he ~ Clams of Oregon - -Their E conom ic Im
por tance, Relative Abundance, a nd Gen eral 
Distribution, by L owell D . Ma rria ge , Contribu
tion No . 20, 47 pp .• illus . , printe d . F i shCom
mis sion of Oregon, Portland, Oregon, May 
1954 . The purpos e of thi s pa pe r is to present 
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THESE PJBLI CAT IONS ~ liQI. AVAILABLE [l!Qt! I.tlf E..Uli Al!Q I LDL! f~ ~ £I'lT lr.IUALLY MAY 
BE OBTAINED fROM THE ORGANIZATIONS ISSUING !.tiQ! . ' -

data on distribution, approximate abundance, 
and habitat of the common bay clams of Oregon 
with general observations of their life histories. 
The commercial harvest of bay clams is com
posed of the gaper, cockle, and soft-shell 
clams. The recreational, or noncommercial, 
harvest of bay clams is composed mainly of the 
gaper, cockle, soft-shell, butter, and littleneck 
clams, and occasionally the bent-nose, sand, 
geoduck, and bodega tellen clams. A de scrip
tion of the bay clam-producing areas in the Ne
halem, Tillamook, Netarts, 'Nestucca, Salmon, 
Siletz, Yaquina, Alsea, Siuslaw, Umpqua, Coos, 
and Coquille Bays is presented. The condition 
of the stocks of the gaper, cockle, and softshell 
clams is discussed. 

(Canada) Journal of the Fisheries Research Board 
of Canada, vol-:-~ no. 4, illus., printed-,- 
JuiYT954. Fisheries Research Board of Can a
da, Ottawa, Canada. Contains, among others, 
the following articles: "On the Relation of A
dult Sockeye Salmon (Oncorhynchus nerka) Re
turns to Known Smolt Seaward Migrations, " by 
R. E. Foerster; "Preparation of Cod Liver Res
idues and Vitamin B12 Concentrates, " by 
Beryl Truscott, D. G. Gage, and P. L. Hoog
land; "Stream Studies on Planted Atlantic Salm
on, " by H. R. McCrimmon; and "Effect of Ol
factory Occlusion on Migrating Silver Salmon 
(0. kisutch)," by Warren J. Wisby, and Arthur 
Do Hasler. 

(Ceylon) Administration Report of the A c ting Di
rector of Fisheries for 1953 (part IV--Educa
tion, Science and ArO, by E. R. A. de Zylva, 
40 pp., illus., printed. Government Publica
tions Bureau, Colombo, Ceylon, June 1954. 
Progress reports for the year 1953 are pre sent
ed by the Department of Fisheries' Administra 
tion Division, Socio-Economic Division, De vel
opment Division, and Research Division. A
mong the subjects covered are: enforcement of 
fisheries regulations; improvement of harbor 
facilities; cooperative development of the fish
eries; loans granted to individual fishermen, 
unregistered fishing groups, and registe red co 
operative fishing societies; resc ue services and 
relief to fishermen in distress ; mec hanization 
of local fishing industry; brac kish a nd fr e sh
water fisheries; fish marketing; curing of fi s h
ery products; manufac ture of fishery byprod
ucts; and refrigeration and transportation fac il
ities. Statistic al data are also included on th e 
production of fr e sh and c ure d fish, and i m ports 
and exports of fishery produc ts and byproducts . 

Channels for Trading Abroa d, 30 pp., printed, 25 
cents. Bureau of Foreign C ommerce , U. S. 
Department of Commerce, Wa shington 25, D. C. 
(For sale by Superintendent of Docume nts , U . S. 
Government Printing Office , Wa shington 25, 
D. C.) This booklet is designed pa rtic ula rly fo r 
businessmen who are planning to enter the fiel d 
of exporting or importing for the first tim e o r 
to expand their trade abroad. It gives a quic k 
picture of the principal c hannels through whic h 
Successful foreign traders export or import 
their goods. It suggests methods of selec ting 
these representatives and gives sburce s of in-

Cooking Frozen Meats , Poultry, Game , and ish, 
by Faith F enton, Cornell Ex t nsion BUIIetrn--
906, 16 pp . , illus. , pr inted. ew York 5t t 
Colle ge of Hom e E conomics at Cornell niv r
sity , Ithaca, N ew York, F ebruary 1954. This 
bulle tin attempts to answer some of the qu s
tions hom em ake r s most frequently ask about 
frozen foods. It explains clearly several w y 
of handling and c ooking frozen meats, poultry, 
game, and fi sh a nd s hellfish . 

Fish-Culture in Indonesia , edited by A. E. HoCstcd • 
R. O . Ardiwinata, and F. Botke . Indo-Pnciflc 
Fisher ies Council Special Publications '0. 2, 
146 pp., illus., printed. Food and Agricultur 
Organization of the United Nations, Rome, It ly, 
1953. Contains papers of the seminar on brack
ish -water fish-culture held in Indonesia Crom 
April 11 to May 23, 1951, under the auspic soC 
the Indo- P acific Fishe r ies Council. It is dlVid d 
into three sections. The first section gives n 
account of the seminar itself and shows the gen
e r a l pr ogram of the instruction given by labora
tory work, field trips, and lectures. Section 
two gives an account of the field work of th • 
seminar . This section gives a clear idea of th 
different types of fish-culture operatlOntl 1n In
donesia. The third section presents the main 
papers which were given during the semmar, 
each of which deals with some speCIal asp ct of 
the subject. The first paper in thIS senes gives 
a b r ief general account of the inland fishf'n s 
of I ndonesia. and the next three papers deal w1th 
special aspects of brackish-water flsh culture. 
T wo other papers deal with speClal aspects of 
f r esh-water fish culture and. finally, there 1S a 
paper on special problems raised by for ign 
par ticipants. 

F oods and Food Processing (Selected Industr1al 
-rumsr, SIF-No. 6, 21 pp., processed, 50 nt. 

U. S . Department of Commerce, Wa hmglo 25. 
D. C., April 1954. A list and descriptlon of 
films (including certain fishery films) avail bl 
to business from industnal. commercial, and 
gove r nment sources. 

(FOA ) Monthly Operations Report (Data as of April 
30, 1954), 93 pp., illus., processed. DIVlSlon 
of Statistics and Reports. Foreign Op rations 
Administration, Washington 25, D C. In addI
tion to the usual tables and data, descnb s th 
FOA program in Korea. 

Infor maciones Estadisticas sobre Pesca, 1952, 
56 pp. , illus. , printed. Departam nto T cnl 0-

E conomico, Direccion General de Pes y C 7oa, 
Valparaiso , Chile, 1954. Present data on h 
fi she r ies of Chile for 1952 by pe 1 s, ar , 
and months. Some histoncal tabl sand dat on 
utilization, number of fishermen, numb r of 
boats , consumption, products produc d, hahn 
statistics, etc. are also included. 
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THESE PUBLICAT IONS ~~ liQL AVAILABLE FROM ~ FISH ~ WILOLI FE SERVICE, ~ USUALLY MAY 
BE OBTAINEO FROM THE ORGANIZAT IONS ISSUING~. 

An Investigation of the Effect of Baker Dam on 
Downstream-Migrant Salmon, by J. A. R. Ham
ilton and F. J. Andrew, Bulletin VI, 78 pp. , 
illus., printed. International P acific Salmon 
Fisheries Commission, New Westminster, B. C., 
Canada, 1954. 

Memoirs of the Faculty of Fisheries, Kagoshima 
University, vol. 3, no. 1, 290 pp., illus., 
printed in Japanese with summaries in English. 
The Faculty of Fisheries, Kagoshima Univer
sity, Kagoshima, Japan, November 1953. Con
tains among others the following articles: "An 
Experiment on the Tuna Fishery by Lopg-Line 
in the Sea off Mangole and Timor Islands;" "A 
Study on the Characteristics of the Tuna Long
Line of Kanebian (Vinyl on) Twine;" "Study on 
the Electric Fishing-net--X. About the Fish 
Screen by the Three-Phase Electric Shocks;" 
"Variation in Free-Tyrosine Content of Fish 
Meat in the Course of Decrease of its Fresh
ness;" "Devel opment of the Principle of Free
dom of Fisheries in the High Seas;" and "On 
the Problems of Continental Shelf Theory in 
Connection with Fisheries in the High Seas. " 

"Observations of Pelagic Fishes of the Tropical At
lantic , " by Frank J. Mather ill and C. Godfrey 
Day, article, Copeia, No.3, July 29, 1954, 
pp. 179-188, illus., printed. TheAmerican 
Society of Ichthyologists and Herpetologists, 
Mt. Royal and Guilford Aves., Baltimore 2, Md. 

"The Relation of Total Rainfall of the State and 
Catch of the Marine Shrimp (Penaeus setiferus) 
in Texas Waters," by Gordon Gunter and Henry 
H. Hildebrand, article, Bulletin of Marine Sci
ence of the Gulf and Caribbean, vol. 4, no. 2, 
June 195"4; pp. 95=103, printed. University of 
Miami Press, Coral Gables, Florida. Accord
ing to the authors, the catch of white shrimp, 
Penaeus setiferus, along the Texas Coast from 
1927 to 1952, inclusive, shows a strong statis
tical correlation with the total rainfall of the 
State. The young shrimp grow up in low salin
ity, estuarine areas and there are some indica
tions that the correlation depends upon salinity 
per se rather than other factors, such as nutri
ent salts brought in from land. There is a lag 
effect in the shrimp catch-rainfall correlation 
in that the catch is correlated with rainfall of the 
previous year and the year before that. There 
are some indications that this may be due in 
part to a lag in the rise and fall of salinity of 
bay and offshore waters following wet and dry 
spells; it may also be due in part to the life his
tory of the shrimp, for part of the population 
lives over from one year to the next. General 
inspection indicates that other possibl e factors 
~nflu~ncing the shrimp catch, such as technolog
lcallmprovements , the shrimp price, general 
price index and economic cycles, are not corre
lated with the white shrimp catch during this 
period, whether or not trends are removed. 
These matters were not statistically analyzed. 

"Shad in the Hudson," by G. B. Talbot, article, 
The New York State Conservationist, April-May 
1954, pp. 17-19, illus., printed, single copy 
25 cents. New York State Conservation Depart-

ment, Albany, N. Y. This article describes the 
different types of gear used in the shad fishery 
in the Hudson River. Modern mechanization 
has not influenced this fishery--the shad fisher
men are still using gill nets with hickory poles 
which are driven into the river bottom, stake 
nets, drift gill nets, and some haul seines. The 
author also describes the various research proj
ects which have been conducted to aid the shad 
fishery. A research project, sponsored by the 
Atlantic States Marine Fisheries Commission, 
was begun in 1950 on the Hudson River by the 
U. S. Fish and Wildlife Service in cooperation 
with the New Jersey and New York Departments 
of Conservation to determine methods of increas
ing and stabilizing the catch. In 1951, with the 
help of the New York Health Department, a wa
ter-quality study was undertaken of the river be
tween Troy dam and the mouth of the river. Co
incidentally the New York State Water Pollution 
Control Board has completed an intensive pollu
tion study of the Hudson River. The author 
states that "with the aid of scientific research, 
proper regulation, and conservation measures, 
it would appear that this old and picturesque 
fishery can c ontinue to compete with modern 
civilization and will c ontinue to produce for 
countless years to come. " 

The Sponges of the West-Central Pacific, byM. W. 
de Laubenfels, Studies in Zoology No.7, 332 
pp., illus., printed, $4.00. Oregon State Col
l ege, Corvallis, Oregon, 1954. An intensive 
study of the sponges of the West-Central Pacif
ic. The area c overed extends from 1300 to 1800 

east longitude and from the equator to 200 north 
latitude, including four large groups of islands-
the Marianas, the Palaus, the (eastern) Caro
lines, and the Marshalls. Only shallow-water 
sponges are treated here. A few of the speci
mens were dredged from Bikini and Eniwetok, 
but not from very deep water. The discussion 
is divided into two parts. The first is a de
scription of the Porifera which were studied. 
The second describes the regions, and the eco
logical relationships of the sponges. The col
lections which are discussed aggregate some 
183 species. For each species a camera lucid a 
drawing is included as a text figure to provide 
maximum assistance to nonspecialists. In ad
dition, some 25 species are illustrated by 
photographs. 

"The Supface Current Field in the Western Part of 
the North Atlantic, " by Hmo Hela, reprint, 
Bulletin of Marine Science of the Gulf and Car
ibbean, vol~. 4, February 1954,--pp.241-
272, illus., printed. Marine Laboratory, Uni
versity of Miami, Coral Gables, Fla. By means 
of the equation of continuity, in the area chosen 
for this study, the divergence at each quadruple 
of square degree of latitude and longitude has 
been computed from the average surface cur
rents, separately for all the four seasons and 
also for the whole year. On the right-hand side 
of the axis of the Gulf Stream there seems to be 
a rather continuous area of divergence. This 
is shown to be consistent with the vorticity e
quation. 
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