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FISHERY PUBLICATION 

CALENDAR YEAR 1971: 

LISTS AND INDEXES 

By 

THOMAS A. MANAR 

Chief, Scientific Publications Staff 
National Marine Fisheries Service 

ABSTRACT 

The following series of fishery publications of the National Marine Fisheries Sen in', 
National Oceanic and Atmospheric Administration, in calendar )ear 1971 are listed 
numerically (with abstracts) and indexed by author, subject, and geographic area: 
NOAA Technical Report CIRe (formerly Circular); Data Report; Fisher) Leaflet: and 
NOAA Technical Report NMFS SSRF (formerly Special Scientific Report - Fisheril'sl. 

INTRODUCTION 

This document provides for calendar year 
1971 numerical lists (with abstracts) and indexes 
by author, subject, and geographical area, the 
following series of publications of the National 
Marine Fisheries Service, National Oceanic and 
Atmospheric Administration: 1 

Circular 
Data Report 
Fishery Leaflet 
Special Scientific Report - Fisheries 

During 1971, the Circular series was incor
porated in the NOAA Technical Report series 
as NOAA Technical Report NMFS CIRC, and 
the Special Scientific Report series was incor
porated in the NOAA Technical Report series as 
NOAA Technical Report NMFS SSRF. The 
numbering systems were unchanged. The year 

1 An index to the Fishery Bulletin, \'01. 6H, :\OS. l--!, 

1971, appears in o.4,p.883-896. 

1 

also saw the termination of the f i:-;!wI'Y l.t'afl 
series, number 640 being the last. 

The document is divided into foul' principal 
sections: 

Numerical listing of :-;eries (with ab tra t I 
Author index 
Subject index 
Index by Marsden squares 

The last section has ueen includt d to afford 
easy access to the puulicatiol1s for tho, t' I '1' on 
interested in specific geugraphieal arpa, . I-'ibrun' 
1 sho\\ s the Marsden squares treat d III tilt' 
several publications. 

The series abbre\'iation.- u: ~I in tht:' iude> 
are: 

Circular ( 
NOAA Technical Report" TlIIF. 'IR( 
Data Report D 
Fishery Leaflet I' I 
Special cientific Repol"t-Fi h"rie 
~ TOAA Technical Rep rt T~I I-



LISTS 

Circul a r 

330, Vol. 2. EASTROPAC Atlas: Biological a nd 
Nutrient Chemistry Data from Principa l 
Participating Ships First Survey Crui se, 
February-March 1967. By Cut hbert M. Love 
(editor). April 1971, vii + 87 pp., 196 charts. 
For sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price $4.75 per volume. 

ABSTRACT 
ThIs atlas contluns chal'ts depicting the dIs

tributIOn of physical. chemical. and lllulogll'al 
oceanog:raphic properties and assodated nwtt'oro
logical properties ohserq'd during' EASTROPA('. 
EASTROP AC was an i ntel'nat ional l'OOpl'ratl VI' 

investigation of the eastern tropical Pacific ()ccHn 
(20 i':, to 20 S" and from the west coasts uf thl' 
American continents to llH c \\'.) whil'h wa: 
intended to provide data nel'cssary f(lr a more 
effective use of the marine resourccs of tbc area. 
especially tropical tunas. and also lo inlTt'Hsl' 
knowledg'e of the ocean circulation, air-sea inter
action. and ecology, The Bureau of ('ommcrcial 
FIsheries (now Xational ;\larine Fishel'll': SCI'vit'p) 
was the l'oordinatlllg agency. The peld work, frull! 
February 1967 through ;\larch 1!J6~. was divided 
into seven :2-month cruise periods Dunng cal'll 
cruise period one or more shq)s were operating In 
the study area 

On completion of the field work the data 
seemed too numerous for a classical data report. 
Instead, it was decided to produce an ll-volume 
atlas of the results. with ;) volumes containing 
physical oceanographic and meteorolo/.,rical data 
from the principal participating- ships, .) \'olumes 
containing biological and nutrient chemistry data 
from the same ships, and 1 volume containIng all 
data from Latin American cooperatlllg shIps and 
ships of opportunity. Extensive use was made of a 
computer and automatic plotter in preparation of 
the atlas chalts. ;\Iethods used to collect and 
process the data upon which the atlas IS based are 
described in detail by the contributors of the 
following categories of chalts: temperature, salinity, 
and derived quantities; thickness of the upper 
mixed layer; dissolved oxygen; meteorology; nu
trient chemistry; phytoplankton standing stocks 
and production; zooplankton and fish lal'\'ae; 
micronekton; birds, fish schools and marine 
mammals. 

330, Vol. 3. EASTROPAC Atlas: P hysical 
Oceanographic and Meteorological Data from 
Principal Participating Ships First and Sec
ond Monitor Cruises, April-July 1967. By 
Cuthbert M. Love (editor). September 1971, 

2 

V II + 107 pp " l:~O charts. For sale by the 
Supcrint ndent of Documents, .S, Govern
ment Printing Office, Washington, D,(,. 20402 
- Price $,l ,7S p·r volume. 

A BST R A( T 
This atlas ("o n tains ("hart (It- pic·ting thl' dl -

tdhutioll of plly, i"HI, ('herni('HI, and bi(,} ('I{i ('ltl 
O('PHl1ogTaph it' prop!'rt i ('S and Hs:c)I"i at (·d rnl'l,·()1'()
IO/.,'1(al pr()[lt'rtl('s 01,. !' I'v{'d dU I'ing r,A,' T/H){' ( ', 
EAST /{(lPA( WH an intl'rnational C()t'pf' Jatlve 
irl\!'stil{atioll of thl' 1'1\, tern tl'('I))<'al P acific () (.!an 
(~() • '. to ~()o ,' .. "nd frt}1l1 tht.' WI', t ('Oll ts of the 
Aliwri<'an <'(JIltllll'nt. to II!! \V.l whIch wa in
lplldt·d tu providc dHta n{','<, ary fOI' II mln ',- (' ft" c
live u, of thl' mllllll<' 1"1' oUI"!"(' of th (· a r" a, 
1'. Jlt'cially tropi,:d tuna. nnd al I) " Inc1'ca f' 

kno\\ Iprlg( of thl' IICI', n cin.'ula iOIl, ail'- I'a in c1'
:1\ tion, alld c('olll/.,,,). Thc BUI' 'atl I)f ('omm 'rclal 
I'i 'fw)"){' (!lOW. "ati(Jllal :.\larJrIl' 1"1 h'I'il' "PI'vice) 
wa:-o tllP ['oonltrwtlTlI{ agelllY Thp tipld work, frolll 
Jo'l'lJll.lary \!lfj'j through ,\lal'ch If Ij , \\ a, dlvl dl'd 
Illto I \ I'll :.! Illonth (;11.11." PI'I'IO(] , IJunng 'nch 
('I'UI'!' pldod 1)Ill' or more hlJl. wl'n' opel'ntllll!' In 

the, tud) Hr. a. 
()n l'lJll1pll lion of the fi,ld work the cla a 

:el'llI.'r! too numl'rou fill' n <.la.:il'~d data report. 
I n:tead, it \\ a,' dl'eicil'd to pl'odul'e an ll-\'olume 
atla: (,f the 1", ult •• with ,j volume contnll1lnc
phy, icnl ocenno/"'1'aphic and mPteorolol..'ical data 
fr III th' principal paL'licipating hip",j volume~ 
I'unt.llninl.!' hiolul..'1l'ul and nutricnt l'hemi, try data 
frolll the. allle ,hiP,', and 1 volullle l'untaJlling all 
datn [rlllll Latin Amel'lcan cooperatinl!' "hIP, and 
ships of O]lpOI'lUIII ty, Exten~i\'e u. e wa, made of a 
l'Olllputer anrl autumatlc pluttel In I)J'eparatloll of 
thl' atlas dllll'l:, :\iethud: lI:ed to cullect and pro,e, ~ 
tht' data upun which the atla: i: ba:ed are described 
in detail lly the l'ontrilJutors of the followll1g' eate
gories of ,harts: temperature, :altnity, and derh'ed 
quantities: thit'knes: of the upper mixed layer; 
di:suh'ed oxygen; meteorolul..''Y, nutrient chemistry; 
phtoplankton standing stocks and pl'oductlUIl: zoo
plankton and !lsh larvae; micronekton; bird'. fi sh 
sl'hools, and marine mammal.·. 

331-3-18. (Issued before 1971. ) 

349 . Use of Abstracts and Summaries as Com 
munication De\"ices in Technical Article . 
By F . Bruce Sanford . F ebruary 1971, iii + 11 
pp ., 1 fig. 

AB STRA CT 
Abstract and su mma r ies, if a p pr opriately 

written, help the a u thor commu nicat e hi s ideas, 
This circular gives t h e r ationale for u ing these 
communication devices a nd tells h ow to design 
them. 'With t h is knowl edge, t he a u t hor of a t echnical 
a r tic le can u se them to best ad va ntage in getting 
hi s ideas acr oss to t he r eader , 



50-352. (Issued before 1971.) 

3- 355. (See NOAA Technical Report NMFS 
e IRC.) 

6. Floating Laboratory for Study of Aquatic 
Organisms and Their Environment. By George 
R. Snyder, Theodore H. Blahm, and Robert 
J . McConnell. May 1971, iii + 16 pp., 11 figs. 

ABSTRACT 
The National Marine Fisheries Service has 

built a floating laboratory to study environmental 
problems in the Columbia River. The barge that 
supports the laboratory was obtained from the 
U.S. N a\"y. Installation of a complex electrical and 
water supply system plus biological research equip
ment aboard the barge have made it possible to 
conduct research near sites where problems are 
expected to occur. 

7-360. (Not issued.) 

1. Regional and Other Related Aspects of 
Shellfish Consumption - Some Preliminary 
Findings From the 1969 Consumer Panel 
Survey. By Morton M. Miller and Darrel A. 
Nash. June 1971, iv + 18 pp., 21 figs., 3 tables, 
10 apps. 

ABSTRACT 
A consumer survey panel, consisting of repre

sentative households throughout the United States, 
recorded their fishery product purchases for a 12-
month period, beginning in February 1969. They 
were participants in a stuJy conducted under the 
aegis of the National Marine Fisheries Service, 
Division of Economic Research. This paper deals 
mainly with study findings respecting the con
sumption of major species of shellfish, at home and 
away from home. 

Findings of the study indicate marked regional 
preferences for individual shellfish items. For 
example, oysters are consumed in South Atlantic 
States at nearly double the national per capita rate. 
Similarly, clams enjoy a high rate of consumption in 
Middle Atlantic and New England areas. All of 
which suggests an important correlation between 
consumption and tradition as well as a persistent 
tendency for seafood varieties, particularly those 
consumed in a "fresh" form, to be consumed in the 
area of catch. 

The study also indicated an association between 
high income households and shellfish consumption, 
with oysters a single notable exception. Age of 
consumer, too, has an apparent bearing on shellfish 
consumption as it was found that older consumers 
are the more disposed toward consumption of these 
products. 

3 

With respect to consumption away from home, 
it appears that half or more of the crabs and 
lobsters are consumed in meals outside the home 
but the majority consumed of other products wa~ 
at home. 

NOAA Technical Report NMFS CIRC 

353. Truk Live-Bait Survey. By Peter T. Wilson. 
August 1971, iii + 10 pp. For sale by the 
Superintendent of Documents, U.S. Govern
ment Printing Office, Washington, D.C. 20402 
- Price 25 cents Stock Number 0320-0012. 

ABSTRACT 
A survey of the bait resources of Truk lagoon 

was made in June-August 1970. Directed by an 
Okinawan with extensive pre-World War II fishing 
experience in Truk, the survey showed the presence 
of six bait species, some of which live around the 
coral heads and must be taken with a specially 
designed net. Baitfish from Truk lagoon supported 
a Japanese skipjack tuna fishing fleet of about 40 
vessels during prewar years. 

354. Sanitation Guidelines for the Control of 
Salmonella in the Production of Fish Meal. 
By E. Spencer Garrett and Richard Hamilton. 
October 1971, iii + 7 pp., 9 figs. For sale by 
the Superintendent of Documents, U.S. Gov
ernment Printing Office, Washington, D.C. 
20402 - Price 25 cents Stock number 0320-
0023. 

ABSTRACT 
A detailed description of the scope and magni

tude of the Salmonella problem as it relates to the 
manufacture of fish meal is discussed. Specific con
trol steps and procedures are outlined which, if 
followed, should keep Salmonella contamination to 
a minimum in fish reduction plants. 

355. Saltwater Recirculation System and Labor
atory at the Exploratory Fishing and Gear 
Research Base, Pascagoula, Miss. By Donald 
A. Wickham. July 1971, 7 pp., 7 figs. 

ABSTRACT 
An approximately lO,OOO-gal. capacity salt

water recirculation system and laboratory were 
built to conduct controlled behavioral studies of the 
responses of fish to harvesting gear. This facility 
consists of an IS-ft diameter by 4V2-ft deep pool, a 
4-ft deep by 15-ft long rectangular tank, and several 
water tables. Design compromises resulting from 
space limitations and construction of the laboratory 
in an existing one-story structure are discussed . 
Techniques using a commercial swimming pool 
diatomaceous-earth filter for removing iron precipi-



tate from the subsurface salt water and particulate 
matter from the high salinity wedge river water 
used to supply the system are described. The sys
tem's components and operation are also briefly 
described. 

362. Research Vessels of the National Marine 
Fisheries Service. By Robert S. Wolf. August 
1971, iii + 46 pp., 3 tables. For sale by the 
Superintendent of Documents, U.S. Govern
ment Printing Office, Washington, D.C. 20402 

Price 50 cents Stock number 0320-0011. 
ABSTRACT 

The research fleet of the National Marine 
Fisheries Service (formerly the Bureau of Com
mercial Fisheries) of the National Oceanic and 
Atmospheric Administration, U.S. Department of 
Commerce, is described in detail by individual 
ship. The descriptions are accompanied by photo
graphs. A brief text covering fleet activities and 
modernization precedes the vessel descriptions. 

363. (Not issued.) 

364. History and Development of Surf Clam 
Harvesting Gear. By Phillip S. Parker. Octo
ber 1971, iv + 15 pp., 15 figs. 

ABSTRACT 
The development of harvesting gear for surf 

clams, Spis!lla solidissima, along the eastern coast 
of the United States is reviewed from early times 
up to the present. 

Early clamming was done by hand using rakes 
or tongs, while today the industry depends upon 
large, efficient dredges operating from stable vessels. 
Little gear development took place prior to World 
War II; however, since that time, the industry has 
made rapid strides in the development of harvesting 
gear. Today this trend is still very much in 
evidence, with gear constantly being modified for 
adaptation to newer vessel types. 

Most gear development work has been the 
result of the surf clam industry itself. However, the 
Federal Government, in cooperation with industry, 
has developed several pieces of equipment for 
adaptation to clamming gear. 

Data Report 

(Hard copies of Data Reports Nos. 50 thru 64 and 
66 thru 70 are for sale at $3.00 and microfiche 
copies for 95 cents each. No. 65 is for sale at $6.00 
and microfiche copies for 95 cents each by the U.S. 
Department of Commerce, National Technical 
Information Service, 5285 Port Royal Road, Spring
field, VA 22151.) 
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50. Primary Productivity and Related Oceano
graphic Data, Subarctic Pacific Region, 1966-
68. By Jerry D. Larrance. February 1971, 
113 pp. on 2 microfiche. 

ABSTRACT 
Data are reported in tabular form from 1 

crui es in the Subarctic Pacific Region in 1966-6 
made by research vessels of the Bureau of Com 
mercial Fisheries (now National Marine Fisherie. 

ervice) Biological LaLoratory, Seattle, Wash. Th 
methods used for samp ling and analysis ar 
presented. 

51. Physical Oceanographic Data from the Nort 
Pacific Ocean, October 2 to ovember 8, 1965. 
By W. James Ingraham, Jr. February 1971, 
43 pp. on 1 microfiche. 

ABSTRACT 
Temperature and sali nity data to about 1,OOO-m 

depth were obtained from Nansen LottIe casts at 
36 station s south of Attu Island while the RV 
George B. Kelez was conducting experimental sal
mon fishing. Presented here are the observed and 
interpolated values (at various depths, from the 
surface to 1,OOO-m ) of temperature and salinity 
and computed \'alues of SIGMA-T, specific volume 
anomaly, and dynamic height. 
Th'e e are the first winter data from the study area. 

52. Physical Oceanographic Data from the North 
Pacific Ocean, 1969. By W. James Ingraham, 
Jr., Donald M. Fisk, Gerald A. Sanger, 
Andrew Bakun, and Stephen E. Truner . 
April 1971, 180 pp. on 3 microfiche. 

ABSTRA T 
Temperature and salinity data collected during 

three crui ses of the RV Gcorge B. Kcl e::: and one 
cruise of the RV .Hiller FrcelllclII in the central and 
northeastern Pacific Ocean are presented. These 
data were compiled from Nansen bottle casts at 
6 stations and STD casts at 327 stations. 

53. Subsurface Water Temperatures of the 
Columbia River at Prescott, Oregon (River 
Mile 72), 1968-69. By George R. Snyder and 
Robert J. McConnell. February 1971, 9 pp. on 
1 microfiche. 

ABSTRACT 
Water temperature data from January 1968 

through December 1969 are presented to aid in the 
evaluating of the effects of impending industrial 
encroachment on the existing fisheries of the lower 
Columbia River. 

54. Limnological Data from Lake St. Clair, 1963 
and 1965. By Jarl K. Hiltunen. February 
1971, 45 pp. on 1 microfiche. 
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Boca Ciega Bay. 

')6. Dissolv d Nitrog n, Di~sol\'ed Oxyg 'n, and 
R lat d Water Temperatures in the ('olumi!ia 
and Lower ' nak Riv rs, 1%5-GD. By Kirk T. 
Beiningen and Wes ley .J. Ebel. April 1!171. 
60 pp. on 1 microfiche. 

ABSTRACT 
Dat a (Ill the d "',,01 yeti 111 t rOI!"Il, .il ,..oh, d 

oxygen, and watel' tem!ll'ralul'l'S III llll' ( o\umbw 
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7, Data on Sample8 for "::urf Clam~ and tk('an 
Quahog-8. By .John W . ROI1l', and Arthur:. 
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ABSTI{.\('T 
Data 011 tht' "Itch of . ul'f <'iam,.. .llId 0 ,.Ill 

quah"h-r:-; by >it'veral n'''I'l',I<'h \ e,.,,..,·\' 01" I'all 11 III 
the l'lHltllll'lltal shdf of tl\(> (;ulf of :\Iallll to p 
Hntl,'l'a,.. .• ( ,.11" I!l\ "II, 

A "' ul'\'(>~' (If Fi:h Pur'ha (" b) io-
Ecnllomic eh; ra 'tl'ri~tk,', Fir .... t OU:lrt rl~ 

Report, }\'brllar~, :\Iarch. and AI ril 1. 
B~ I and A • 'ash .. pril 1~171. U PI In 
;~ mit'rl)tklw. 

ThIS I "port 
F,'bn!ar~. 'I I h. 
b~ 1,;;(10 t·.: hou 

:~ IllH'l'1 nchl . 



Research of the National Marine Fisheries Service, 
through Market Facts, Inc., made a year-long 
statistical survey of such purchases. The socio
economic characteristics of the household purchasing 
patterns are presented. 

33. Hydrographic Observations in Tampa Bay 
and the Adjacent Gulf of Mexico-1968. By 
Carl H. Saloman and John L. Taylor. May 
1971, 204 pp. on 4 microfiche. 

ABSTRACT 
Hydrographic data include water temperature, 

salinity, total phosphorus, total Kjeldahl nitrogen, 
pH, dissolved oxygen, turbidity, water transpar
ency, ultraviolet absorption, chlorophyll (I, Ii, and 
c astacin and nonastacin carotenoid , and primary 
p~'oductivity based on the chlorophyll (l and light
and dark-bottle methods. Methods of collecting 
and analyzing samples are described. Tables sum
marize data collected from 30 permanent stations 
by mean, range, and number of observations accord
ing to month, year, and area. Other table sum
marize the mean, range, and number of observations 
of samples taken daily at the laboratory dock, 
weekly from a small embayment in Boca Ciega 
Bay where pompano culture was tudied, and 
monthly at stations where ultraviolet and primary 
productivity monitoring continues. 

64. Catches of Postlarval White Shrimp Pellaells 
setije1"1lS (Linn.), and Brown Shrimp, P. 
azteclls, Ives, and Temperature and Salinity 
Observations in Vermilion Bay, Louisiana, 
March 1963 to April 1967. By C. W. Caillouet, 
Jr., B. J. Fontenot, Jr., W. S. Perret, R. J. 
Dugas, and H. F. Hebert. July 1971,39 pp. on 
1 microfiche. 

ABSTRACT 
A small trawl towed in a semicircle of 30.5-m 

(100 ft) radius in the shallow water neal' the 
shoreline was used to collect postlarval white 
shrimp and brown shrimp. Dates and hour of 
sampling, catches of post-larvae, species com
position of subsamples of the catches, and water 
temperature and salinity data are presented. 

65. Physical-Chemical Oceanographic Data from 
the North Pacific Ocean and Bering Sea, 
1970. By W. James Ingraham Jr., Donald M. 
Fisk, and Stephen E. Turner. August 1971, 
311 pp. on 5 microfiche. 

ABSTRACT 
Temperature and salinity data were obtained 

at 305 stations in 1970 during winter, spring, and 
summer cruises of the RV George B. Kelez south 
of the Alaska Peninsula and Aleutian I slands and 
in the Bering Sea. Values were measured at 

standat'd depth s down to 1,5 00-01 from STU traces; 
sigma-t, sound velocity, anomaly of specific volume, 
and dynami c he ig-ht are also presented . 

66. Summary of Tags Released and Recovered 
for Atlantic Menhaden, 1966-69. By L. C. 
Coston. August 1971, 117 pp. on 2 microfiche. 

ABSTRACT 
A summary by month is presented of all tagged 

adu lt Atlantic menhaden, BI"f'v {)o/'/ia /yt"!llllll/II, 

released and a ll tags recovered a long- the Atlantic 
coast of the Uni ted States from New York to 
Florida, 1966 through H)6D. The menhaden were 
tagged internally With numbered ferromag-net metal 
tag-s that were recovered on mag-nets In reduction 
plants during the production of meal and oil. 

67. Drift Bottle Experiment in the North Pacific 
Ocean and Bering Sea-1957-6 , 1962, 1966, 
and 1970. By F elix Favorite and Donald M. 
Fisk. August 1971, 20 pp. on 1 microfiche. 

AB. TRACT 
Tabulation and ummary of re ult of nine 

drift bottle experiments conducted In central 
Aleutian Island area. A total of ~ 3 bottles wa 
recov red at vari ous locations along the i land 
arc and along the northern coasts of the Pacific 
Ocean (and Bering ea) from Hokkaido eastward 
to, an Francisco. 

68. Sardine Eggs and Larvae and Other Fish 
Larvae of the Pacific Coast, 1958 and 1959. 
By David Kramer. October 1971, 132 pp. on 
3 microfiche. 

ABSTRACT 
Data are presented on eggs and larvae collected 

in 195 and 1959 by the California Cooperative 
Oceanic Fisheries Investigations off the coast of 

alifornia and Baja California. Included are the 
tandardized haul factors for all tations on all 

surveys and records of po itive occurrences of a 
particul ar species as follows: Pacific sa rdine eggs 
by age in days, fish larvae by size clas es including 
Pacific ardine, northern anchovy, jack mackerel, 
and Pacific mackerel and fish larvae. unsized, 
including Pacific hake and rockfish spp. 

69. Sea-Surface Temperatures and Salinities 
Collected Between 1957 and 1969 at N ine 
Pacific Monitoring Stations. By Marian Y. Y. 
Yong. December 1971, 35 pp. on 1 microfiche. 

ABSTRACT 
Sea-surface temperature and salinity data from 

seven island stations and two ocean weather stations 
in the P ac ific Ocean for the period 1957-69 are 
presented. Spectral analysis of the data was per
formed , and the resulting harmonic curves together 
with observed data are presented in graphical form. 
Coefficients that define the harmonic functions are 
presented in tabular form. 
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apparently related to the general surface circulation . 
Seasonal fluctuations were indicated by a decrease 
in biomass from spring to fall. 

20. (Issued before 1971.) 

21. Predation by Sculpins on Fall Chinook 
Salmon, Oncorhynchus 'tshawytscha, Fry of 
Hatchery Origin. By Benjamin G. Patten. 
February 1971, iii + 14 pp ., 6 figs, 9 tables. 

ABSTRACT 
Predation was studied during migration of the 

fry towards the Columbia River from two hatcheries 
- the Elokomin River Hatchery (13 km. upstream 
from the Columbia) and the Oxbow Hatchery on 
Herman Creek (0.2 km. upstream). In the Elokomin 
River the estimated loss of hatchery salmon to 
sculpins, Cottus spp., was 3.9 percent of 1.5 million 
fry released in 1962 and 1.3 and 3.6 percent of 2.2 
and 0.1 million fry, respectively, released in 1963. 
Loss was negligible among 2.3 million fry released 
in Herman Creek in 1962. 

Sculpins that preyed on hatchery salmon were 
coastrange sculpin, C. aleu ticus; prickly sculpin , 
C. asper; reticulate sculpin, C. perplexus, and 
torrent sculpin, C. rhothelts; in the Elokomin River 
and prickly and reticulate sculpins in H erman 
Creek. Predation was greatest by prickly sculpin 
(the largest species) and least by coastrange 
sculpin (a species with a comparatively small mouth ). 

Losses of salmon to sculpins may h ave been 
related to diet and to the size of the releases. In the 
Elokomin River, predation was greater on salmon 
fed a wet diet than on those fed moist pellets. Th e 
larger of the two releases in 1963 had the smaller 
percentage loss. Improvement of hatchery procedures 
is probably the best way to reduce losses of 
hatchery-reared salmon to sculpins. 

22. Numbers and Lengths, by Season, of Fishes 
Caught with an Otter Trawl near Woods 
Hole, Massachusetts, September 1961 to De
cember 1962. By F. E. Lux and F. E. Nichy. 
February 1971, iii + 15 pp., 3 figs., 19 tables. 

ABSTRACT 
Forty-one species of fish were caught in hauls 

made about four times per month at water depths 
of ~ to 1.') feet (0.6 to 4.6 m.) in Woods Hole harbor. 
Seasonal occurrence is discussed and compared 
with water temperature. Data on growth during 
the first year are given for a number of species. 

2:3. (Issued before 1971.) 

12 .. L Influence of Mechanical Processing on the 
(~uality and Yield of Bay Scallop Meats. By 
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N. B. Webb and F. B. Thomas. April 1971, 
iii + 11 pp., 9 figs., 3 tables. 

ABSTRACT 
The present commercial method of shucking 

bay scallops by hand is costly. A mechanical 
method has accordingly been developed in an effort 
to reduce costs while maintaining or improving 
the quality of the processed meats. Therefore, the 
mechanical method must produce meats of a quality 
and yield equal to or better than that presently 
obtained by hand processing. 

The purpose of this study therefore was to 
compare the quality and yield of bay scallops 
processed by mechanical means with the COlTes
ponding values of those processed by the typical 
hand method. The mechanical method included 
heat-shocki ng of the shell-stock, roller-vi bration 
removal of the meats and viscera and the sub
sequent separation of the viscera from the meats. 

The quality of the scallops was measured 
objectively by the determination of drip, volatile 
base, pH, and bacterial count was measured sub
jecti vely by means of a qualified taste panel's 
rating the samples for odor, texture, appearance, 
and flavor. The yield of the scallops was evaluated 
by (1) proximate analysis for moisture, crude 
protein, ash, and fat, (2) amount of water absorbed, 
(3) amount of cooked meats obtained, and (4) loss 
of drip- from frozen meats. 

The results indicate that the quality and yield 
of meats from bay scallops processed mechanically 
as described above is equivalent to the quality and 
yield ofthose processed commercially by hand. 

625. Distribution of Salmon and Related Oceano
graphic Features in the North Pacific Ocean, 
Spring 1968. By Robert R. French, Richard 
G. Bakkala, Masanao Osako, and Jun Ito. 
March 1971, iii + 22 pp., 19 figs., 3 tables. 

ABSTRACT 
Japanese and United States research vessels 

made a cooperative research cruise . Differences in 
distribution of salmon were examined by species, 
by maturity, and by age group. Sockeye salmon, 
0 1lCOrhYll clws llerka, were in the more northerly 
waters and pink salmon, O. gorbuscha, in the more 
southerl y waters, whereas chum sa lmon, O. keta, 
were more widely distributed and in all waters 
occupied by other species. Th e proportion of older 
ages decreased from north to south; immature 
sockeye and chum salmon were generally restricted 
to the more southern waters a nd maturing fish to 
the more northern waters. 

Th e distribution of larval fish, which at times 
serve as food for salmon, varied by group; Hexa
grammidae were in all waters occupied by salmon 
whereas larvae of H ellli iepidotli s and Bothymaster 
were taken only in the northern areas and Myc .. 
tophidae larvae only in the southern areas occupied 
by salmon. 



626. Commercial Fishery and Biology of the 
Fresh-Water Shrimp, Macrobrachium, in the 
Lower St. Paul River, Liberia, 1952-53. By 
George C. Miller. February 1971, iii + 13 pp., 
8 figs, 7 tables. 

ABSTRACT 
A sma ll fishery was conducted for the large 

commerci al fresh-water shrimp, Mac?'obr-achium 
vollenhovenii, using traps . A second smaller species, 
M. mac?'o b?'achion, was cull ed from the trap catch 
for the fi shermen's use. The estuarine fishery was 
seasonal (May to January), during the period of 
low salinity. Cost of raw tail meats to the consumer 
was over $1.00 (U.S.) per pound. The fishermen 
derived more than $7,500 from the fishery . 

Commercial shrimp, M. vollenhovenii, ~pawned 
in t he estuary from May to January. Fecundity was 
estimated at 12,000 to 45,000 eggs per female. As 
the embryo developed the color of the egg changed 
from red to brown. Embryonic and larval develop
ment to time of setting of M. vollenhovenii was 
believed similar to that of M. ?'osenbe?'yii, 50 to 
65 days. An intensive push-net fishery was con
ducted by women on the zero age group soon after 
the juveniles had set. Juvenile shrimp were not 
caught by traps. Monthly length distributions 
indicated that the fishery was supported by age 
group one, which was replaced at the end of the 
season by age group zero. Age group zero grew 
rapidly and reached a modal length of 75 to 80 mm. 
in 9 months in January; and adults grew slowly 
and increased in length to 85 to 90 mm. in May, and 
100 to 105 mm. in November. The weight-length 
relation of M. vollenhovenii ovigerous females was 
expressed by the equation Log W = - 4.656603 + 
3.0 11392 Log L, and males and nonovigerous 
females by Log W = - 4.829560 + 3.092213 Log L. 

The characters used to distinguish M. mac?'o
bmchion from the commercial shrimp are given. 
The smaller species (modal length 50 to 54 mm .), 
constituted 88 percent of the shrimp discarded 
from the commercial catch. The trap fishery har
vested the adults of the two species, which differed 
considerably in length, without harm to either 
species. 

627. Calico Scallops of the Southeastern United 
States, 1959-69. By Robert Cummins, Jr. 
June 1971, iii + 22 pp., 23 figs, 3 tables. 

ABSTRACT 
Th e report summarizes developments concern

ing the calico scallop resource of the southeastern 
United States. A brief background is provided 
followed by a description of the fishery in North 
Carolina and subsequent expansion to the Florida 
grounds. Included are sections dealing with develop
ments in the fishery , quality of the scallop and its 
parasites. A chronological review is made of the 
development of processing machinery; recent in
dustry activity is summarized; and cooperative 
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technical Bureau of Commercial Fisheries (now 
National Marine Fisheries Service) assistance is 
described. 

628. Fur Seal Investigations, 1969. By NMFS. 
Marine Mammal Biological Laboratory. 
Au gust 1971, viii + 90 pp., 20 figs., 44 tables, 
23 appendix A tables, 18 appendix B tables. 

ABSTRACT 
Field investigations of the fur seal, Cal/ol'hillllS 

w'sinus, in 1969 were conducted on the Pribilof 
Islands from June to October and in the eastern 
North Pacific Ocean, off the State of Washington , 
in February and March. 

The kill included 38,678 males and 230 femaies. 
We counted 10,276 living adult males in June 

and 10,597 in July. 
Dead fur seals counted included 14810 pups 

and 286 animals older than pups. ' 
The main causes of death among 208 pups 

were malnutrition, hookworm disease, and microbial 
infections. 

The average weights of pups in late August 
were 9.8 kg. for males and 8.6 kg. for females. 

We marked 25,775 pups of both sexes and 
3,419 male seals presumed to be ages 1 and 2, and 
recovered 3,558 marked male seals. 

Tag loss varies with tag series. Data on the 
relative effectiveness of two kinds of marks used 
on fur seals are inconclusive. 

Estimates of the number of pups born in 1966 
were 461,000 from tagging and 390,000 from shear
ing and sampling. According to sheared to un
sheared ratios, an estimated 303,500 pups were 
born in 1969. 

The forecasted kill of males in ages 2 to 5 
in 1970 is 53,700. The predicted kill of males in 
ages 2 to 5 in 1969 was 56,500; the actual kill was 
38,440. 

About 68 percent of 334 young males tagged 
on St. Paul Island in 1968 and 69 percent of 555 
tagged there in 1969 have since been recovered on 
the Pribilof Islands. Four of eleven transmitters 
attached to young males were unaccounted for at 
the end of the season in 1969. 

Weights of the bacula of young males ranged 
from 3 to 11 dg. at age 2 to 13 to 45 dg. at age 5, 
and weights of the testes ranged from 9 to 18 g. at 
age 2 to 23 to 99 g. at age 5. 

The number of females collected at sea in 1968 
were too few to permit a comparison of body lengths 
and reproductive conditions between animals on 
St. Paul Island and at sea during comparable 
periods . 

Organochlorine pesticides were found in the 
tissues of fur seals, sea lions, and marine birds. 

Of 1,136 fur seals sighted off Washington, 334 
were collected, 41 were wounded and lost, and 42 
were killed and lost. 

Solitary seals were more prevalent than paired 
or large groups of animals. 



Fifty-four percent of 299 females killed were 
from 1 to 7 years old, and 48 yearling seals from the 
1968 year class were taken. 

Twenty-six marked seals were collected. 
Pregnancy rates have ranged from 38 to 90 

percent for females age 5 and older collected off 
\Vashington in February and March since 1958. 

Fifty-five percent of 140 fetuses collected in 
1969 were males. 

Forty-eight percent of the nonpregnant seals 
4 to 19 years of age had ovulated. 

Anchovy was the leading species in 190 
stomachs that contained food. 

Rockfish, capelin, and salmonids followed in 
importance. Salmon were the most valuable of the 
commercial fishes eaten by fur seals off Washington 
in 1969. 

629. Analysis of the Operations of Seven 
Hawaiian Skipjack Tuna Fishing Vessels, 
June-August 1967. By Richard N. Uchida 
and Ray F. Sumida. March 1971, v + 25 pp., 
14 figs., 21 tables. For sale by the Superin
tendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402 -
Price 35 cents. 

ABSTRACT 
Analysis of operational data collected from 

seven Hawaiian skipjack tuna fishing vessels in 
the summer of 1967 showed that the vessels 
expended 38 percent of their day-baiting effort at 
Kaneohe Bay, which yielded 14.7 buckets of bait 
pel' set. Keehi Lagoon was, by far, the most 
productive night-baiting ground; it received 84 
percent of the night effort and yielded lOA buckets 
per set. 

On fishing trips which averaged 15.5 hours, 
31 percent of the time was devoted to traveling to 
and from the fishing grounds, 62 percent was 
occupied by scouting, and only 7 percent was 
actually spent fishing. The vessels chummed 83 
percent of the schools sighted, successfully fished 
57 percent of the schools chummed , and used an 
average of 12.8 buckets of bait per trip. Most often 
seyen men fished per school. Fishing duration 
among the vessels ranged from 1 to 155 minutes, 
but most schools were fished only for short periods. 

Schools of large skipjack tuna (7 kg. or more), 
which dominate the summer catch , were usually 
fished further offshore . 

About half of the schools sighted were in 
waters to the west of Oahu. Sightings increased 
from daybreak to a peak at 0801-0900, dipped at 
1001-1100, then rose to a second peak at 1301-1400. 
The yessels caught 62 percent of their day's catch 
after 1200. Cloud covel' and wave height at the time 
of fishing had no effect on the success 01' failure in 
fishing the school. Although the predominant species 
of bird associated with the school was not a good 
indicator of fishing success, size of the bird flock 
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differed significantly among those schools with and 
without catches. Among schools yielding catches, 
the vessels found most associated with 50 or more 
birds; among those unsuccessfully fished, the 
vessels found most associated with 11-50 birds. 

Data on support activities showed that it 
usually took nine men one-half hour to unload 
about 3.4 metric tons of skipjack tuna. The rate of 
unloading depended largely on the size of the fish. 
Loading ice required 6.6 minutes. 

Comparison of data from high- and low
producing vessels showed that a high-producing 
vessel chummed the schools longer, used more bait 
in fishing, tended to remain with the school longer, 
and was successful in fishing a higher percentage of 
the schools it sighted. 

630. Blue Crab Meat 1. Preservation by Freez
ing. By Jurgen H. Strasser, Jean S. Lennon, 
and Frederick J. King. July 1971, iii + 13 pp., 
5 figs., 2 tables. 

ABSTRACT 
Freezing was studied as a method of preserving 

blue crab meat for up to 8 months. The results 
indicate that a rapid freezing rate, storage below 
0° F, and vacuum packaging are preferable to 
minimize losses in the desirable qualities of freshly 
picked meat. 

630. Blue Crab Meat II. Effect of Chemical 
Treatments on Acceptability. By Jurgen H. 
Strasser, Jean S. Lennon, and Frederick 
J. King. July 1971, iii + 12 pp., 1 fig., 9 tables. 

ABSTRACT 
Several chemical treatments were tested as 

adjuncts to preservation of blue crab meat. Most of 
these samples were preserved by freezing but some 
were heat-preserved or freeze-dried. In general, the 
dip treatments studied did not improve the quality 
of the preserved samples. However, glazing treat
ments with some of these chemical solutions 
appeared to improve the quality of frozen-stored 
samples. 

631. Occurrence of Thiaminase in Some Common 
Aquatic Animals of the United States and 
Canada. By R. A. Greig and R. H. Gnaedinger. 
July 1971, iii + 7 pp., 2 tables. 

ABSTRACT 
Two tables are presented that survey the 

presence or absence of thiaminase in freshwater 
and marine fish and shellfish. 

632. (See NOAA Technical Report NMFS 
SSRF.) 
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638. Length-Weight Relations of Haddock fr()m 
Commercial Landings in New England, l!):n-
55. By Bradford E . Brown and Richard ( ' . 
H ennemuth. Augus t U)71, \ + l:~ pp ., 1 fig" 
6 ta bles, 10 appendi\.. A tables. For sale by 
the Superintendent of Documents , l ,: , (~()v
ernment Printing Oflke , Washington, D ,(' , 

20402 - Price 2!) cent s, .' tock Tum l)('l" 

0320-0018. 
AHSTRA("l' 

Len)...1:h-weight I'elation!' (IIH'l udll1l-:" t ill' ,"on
Yen;ion of dl'essed to il\'(' "l'ight) HI' n""d,'d to 
studY the population d) Ilallli<'.. of hadd" k Oil 

Geol:g-es and Browns Bank!'. A naly!1l's of ,'0' ,II !:one, 
were used to ,ompan' tht'!" n-lntltll1. anH>1l1-:" I1II1'k,' 
categories. years. tlsillllg an'us. and llIul1th . TII,-n' 
was considerable' anatwn 1I1ll0llg 1I111'lt tnk"11 
on diffen-nt trip!' and anwng' su\.~all1pl,·. t:1k"11 Oil 

a ,;ingle trip. Separllte regn'ssl"n linl-, an roo Olll

mended for markd l'utl'g-<ll'\ 's (iargl' 111111 lodl nn.] 
for Georges and BnJ\\,l1s Hallks .• '.) )lllrIy 0' 

seasonal trends WI'1" - ·"idl·lIt. 1': ·tlmntllll-:" lqulltlon 
are presented. 

639. A Hydrographic S uney of th) ( ;alvl·.- t () 11 
Bay vstem, Texas, l %:~-GIL H\' E. ,J. l'ullt·ll. . . . 
W. L. Trent. and b. B. Adam ... () ·t()\'l'l" l !li l. 
y + 13 pp., 1S figs., 1:2 tables. F or ,'all' by tilt, 
Superintend nt of Document', T .. .'. ( , ()\' l ' !'l1 -

ment Printing Office, W ashinf,rt()ll, 1).{'. ~(j l (\~ 

Price 30 cent$ tnck Number ()J~(l- ()() ~ L 
AB:TR'\l'l 

'Vater temperatur and "alil!lt~, llata, t~lklll 

dunng 196:~-66. and dissoln·d org'lIl11t II It I'llg'l'n. 

total phosphorus. and dis:oh'ed U:\YI~l'll data lHk"ll 
during 1964-66 Gal\'eston Bay, Tl'xa: Wl're H11nl~ z '<I 
by area and habitat (depth str.lta) 

Temperatures ranged from tl..! l' tu :lfi.!l \' 
during the study and a\'l'l'ag-ed :ltg-htly hll.!'hl'r ill 
the peripheral than the open-wall'r UI' ('hllllllel 
habitat, Between ~ ears. water tempel'atu Ie lIVeml.!'l'!' 
yaried as much as -; l het wel'n coldest l11ul1th:. 
and 3 C between warmest month,.. 

Salinities ranged from 0.1 to :l6.6(' anll inneased 
from the peripheral to the channel hahitat,.. 
Gradients of increa ing salinities oc,urred fl'Om 
east to west and north to south in the system, 
Salinities decreased from 1963 to 1966 with the 
smallest difference between yea rs OCCUlTing in 
March and April and the greatest differen,e bet ween 
years in May and June. Minimum sali ni ties a lways 
occurred during per iods of high tream d isch a rge 
in the winter and spring and maxi mum al ini ties 
duri ng periods of low stream disc ha rge in t he late 
summer and fall. 

Dissolved organ ic ni t r ogen concentration 
ranged from 1 to 300 ug at /liter . Nitrogen con 
centrations decr eased from the u pper to the lowe r 
bays. Nitrogen values w er e s imila r s easonally and 
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Ii 1tJ . AlIllfItatt Ii I,iblio rmphy 0 11 lIP !, i hing 
I Ildu .. t ry and (, ill 1,, ).,')-' III th I' B I u t' (' ra b, C al
II/If I'U,' (l Jl id l l • By Marlin I'" '{ aga z and 
Ann HI)\\!llHll Ha ll. tl)..,'ll . l~lil. !JI pp. h r 

. a lt· hy 111' .'upl'rill t l'llClpll If 01 'unwll 
( 'oO . (, II\ I ' l'll /ll lit Pri ll in r (I m l 'I ' . \\' a,hing
tl 1l1, 1> .( . ~ ( J 1(1~ - I' ri ! I - • 1. ck . 'urnl r 
(j :~ 1 - ()()( ) !) . 

Ii ! I , .' \ ()fThr 'all ii n. had . [) oro.·omu IN t l 1/ 1 11 /, 

a: Li ve Bait Duril1~ Exp 'rim II al Pili ' -and 
Lin ' F i:hing for .'kipja ·k Tuna. K at.·U1l' lI ll11 

/)/ 'II III i.' . in 11<\\\ all. By Ro\ rt T . B . Iv r n. 
August 1!)11, iii 111 pp ,. :3 11g: .. I table, , For 
. ale by th ' :up ' rint n l'nt of llcument ... 
1: .•. (~llV rnment Printing Ortlc , \ \ a,hington. 
D,l' :2n Ill~ Price ~.) cent.· : (Irk. 'umber 
0820-001:3. 

AB,'TRA( 'T 
Thl' ffl' cl!\'t' IL SS l'l' thread t'i n ~had as a Iin~ 

bait fu r ski pjack tuna t) :h ing- In HawaII Wll. l'0111-
pa r ed w it h the norma l an l' hovy halt (nt'hu ) dunn)! 
l'xpl'rim ·n tal t'ish inl-:' on :~ -; s d Hlol' "I' "kIPJ<ll'k tuna 
dur ing U16-; a nd 1!16 ahoard th e I"e:ean'h "es:el 
Chllr/I's H, (; i/ !J( I'/. Threadfin shad pro"t'd ahout 
a t' ffe, t i" e as nehu in (1 ) luring :klpJ<\ck tuna 
to t h e s t ern of th e "essel. ( ~ ) concentrating the 
skipjack tuna at the fi sh ing ' tatlon. and (:3) ,atch 
rate of s kipj a , k tuna , ' ndel'water obsen'ations of 
threadtin s had and nehu indicate a general similarity 
in behavi or during fishing, Bait-sized threadfin 
shad occur in freshwater impoundments In H a waii 
during the peak months of skipjack tuna fishing. 



They are hardy , easil y acclimated to salt water, 
and read il y handled in large numbers. 

642. Atlantic Menhaden (Brevoortia tymnnus) 
Resource and Fishery - Analysis of Decline. 
By Kenneth A. Henry . August 1971, v + 32 
pp., 40 figs., 5 appendix figs. , 3 tables, 2 
appendix tables. For sale by the Superinten
dent of Documents, U.S. Government Printing 
Office, Washington, D.C . 20402 - Price 45 
cents Stock Number 0320-0019. 

ABSTRACT 
After record catches in 1961 and 1962 of about 

2.3 billion pounds (1.043 million metric tons) of 
menhaden (Brevoo/·tia spp.), the U.S. catch declined 
to about 1.2 billion pounds (0.544 million metric 
tons) in 1967. Most of the decrease was in the North 
Atlanti c and Middle Atlantic. Since about 1940, 
catches h ad in creased, in general, with increased 
fishin g effort. In recent years, however, the catch 
per unit of effort (a standard vessel day) has 
declined marked ly. It fell from about 148,000 pounds 
(67.1 metric tons) in 1962 to about 38,000 pounds 
(17.2 metric tons) in 1967 in the North Atlantic and 
from 140,000 pounds (63.5 metric tons) in 1962 to 
51,000 pounds (23.1 metric tons) in 1967 in the 
Middle Atlantic. The catch per unit of effort in 
these two areas improved in 1968, but fishing effort 
was at such a low level that the increase is of 
doubtful significance. 

Oth er possible units of effort such as catch per 
vesse l week and catch per landing day are examined. 
In 1964, t he catch in Chesapeake Bay exceeded the 
catch in the Middle Atlantic· for the first time; in 
1968, the Chesapeake Bay catch amounted to 63% 
of the total summer catch of Atlantic menhaden 
(B. tymnnlls). In recent years, over 90% of the 
fish in the total catch were immature. A relation is 
established between the estimated abundance of 
juvenile Atlantic menhaden, based on trawling, 
and t he total catch from the year class. A stock
recruitment relation , based on catch per unit of 
effort in t he Middle Atlantic and total catch from 
t h e year class, indicates that the spawning stock 
is below optimum size. 

543. Surface Winds of the Southeastern Tropical 
Atlantic Ocean. By John M. Steigner and 
Merton C. Ingham. October 1971, iii + 20 pp., 
17 figs. For sale by the Superintendent of 
Documents, U.S. Government Printing Office, 
Washington, D.C. 20402 - Price 35 cents. 

ABSTRACT 
This publication presents mean monthly surface 

wind velocities by 5° rectangles (Marsden square 
quadrants) for the eastern tropical Atlantic Ocean 
from the African coastline at approximately lat 
5° N to lat 20° S, and from long 15° E to long 20° W. 
The publication is intended to serve principally as 
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an information resource for studies of alr-:ea Inter
action and related seasonal variati on of the ncar
surface oceanic environment. It can also he used to 
outli ne potential areas and sea.on:-; of fishing" 
operations. 

644. (In press, 31 December 1971.) 

645. Traveling Screen for Removal of Debris 
from Rivers. By Daniel W. Bates, Ernest W. 
Murphey, and Martin G. Beam. October 1971. 
iii + 6 pp., 6 figs., 1 table. For sale by the 
Superintendent of Documents, U.S. Govern
ment Printing Office, Washington, D.C. 20402 

Price 25 cents Stock Number 0320-0016. 
ABSTRACT 

This report describes the features and operatIOn 
of a traveling debris screen, installed within a 12.2-m 
wide test flume in the Grande Ronde River near 
Troy, Oreg. The National Marine Fisheries Sen·
ice developed the screen to improve removal of 
debris from canals and rivers of the Pacific North
west and to reduce costs of removal. Trash racks 
are now used to remove debris, but they have been 
considered impractical because of maintenance 
difficulties during floods and becau e of their 
large size. 

646. Dissolved Nitrogen Concentrations in the 
Columbia and Snake Rivers in 1970 and their 
Effect on Chinook Salmon and Steelhead 
TrC'ut . By Wesley J. Ebel. August 1971, 
iii + 7 pp., 2 figs, 6 tables. For sale by the 
Superintendent of Documents, U.S. Govern
ment Printing Office, Washington, D.C. 20402 
- Price 20 cents Stock Number 0320-0020. 

ABSTRACT 
Concentlations of dissolved nitrogen gas vaned 

widely in 1970 but were generally lower in the 
Columbia River than in 1968-69. ConcentratIOns 
were high, however, in some areas of the Snake 
River in the spring and early summer, mainly 
because of spilling of water at Little Goose Dam. 
Symptoms of gas bubble disease were widespread 
in Snake River juvenile and adult chinook salmon 
(Ollc'orhyncillls tshazeytscha) and teelheatl trout 
(Sa/mo gairdnui). There were ubstantial 10 ses 
of fish, particularly juvenile, during period. of 
high concentration of dissolved nitrogen gas. 

647. (In press, 31 December 1971.) 

648. Weight Loss of Pond-Rai ed hannel at
fish (Ictallll'lIs pllllctatlls) During Holding in 
Processing Plant Vats. By Donald . Green
land and Robert L. Gill. December 1971. 



638. Length-Weight Relations of Haddock from 
Commercial Landings in New England, 1931-
55. By Bradford E. Brown and Richard C. 
Hennemuth. August 1971, v + 13 pp., 1 fig., 
6 tables, 10 appendix A tables. For sale by 
the Superintendent of Documents, U.S. Gov
ernment Printing Office, Washington, D.C. 
20402 - Price 25' cents. Stock Number 
0320-0018. 

ABSTRACT 
Length-weight relations (including the con

version of dressed to live weight) are needed to 
study the population dynamics of haddock on 
Georges and Browns Banks. Analyses of covariance 
were used to compare these relations among market 
categories, years, fishing areas, and months. There 
was considerable variation among samples taken 
on different trips and among subsamples taken on 
a single trip. Separate regression lines are recom
mended for market categories (large and scrod) and 
for Georges and Browns Banks. No yearly or 
seasonal trends were evident. Estimating equations 
are presented. 

639. A Hydrographic Survey of the Galveston 
Bay System, Texas, 1963-66. By E. J. Pullen, 
W. L. Trent, and G. B. Adams. October 1971, 
v + 13 pp., 15 figs., 12 tables. For sale by the 
Superintendent of Documents, U.S. Govern
ment Printing Office, Washington, D.C. 20402 

Price 30 cents Stock Number 0320-0024. 
ABSTRACT 

Water temperature and salinity data, taken 
during 1963-66, and dissolved organic nitrogen, 
total phosphorus, and dissolved oxygen data taken 
during 1964-66 Galveston Bay, Texas were analyzed 
by area and habitat (depth strata). 

Temperatures ranged from 0.4 ° C to 36.0° C 
during the study and averaged slightly h igher in 
the peripheral than the open-water or channel 
habitat. Between years, water temperature averages 
varied as much as 7° C between coldest months, 
and 3° C between warmest months. 

Salinities ranged from 0.1 to 36.6% and increased 
from the peripheral to the channel habitats. 
Gradients of increasing salinities occurred from 
east to west and north to south in the system. 
Salinities decreased from 1963 to 1966 with the 
smallest difference between years occurring in 
March and April and the greatest difference between 
years in May and June. Minimum salinities a lways 
occurred during periods of high stream discharge 
in the winter and spring and maximum salinities 
during periods of low stream discharge in the late 
summer and fall. 

Dissolved organic nitrogen concentrations 
ranged from 1 to 300 ug at /li ter. Nitrogen con
centrations decreased from the upper to the lower 
bays. Nitrogen values were simi la r seasonally and 
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between years. High river flow was correlated with 
an increase of nitrogen in the lower bay areas. 

Total phosphorus concentrations ranged from 
0.1 to 47.5 ug at /liter. Phosphorus concentrations 
diminished from upper to lower bays, and from west 
to east in the system. Seasonal concentrations 0 

phosphorus were simi lar from 1964 through th e 
spring of 1966. In June 1966, concentrations in 
creased, reaching an all years' maximum in the 
fall. River discharge was not corre lated to phos 
phorus concentrations, although nitrogen and 
phosphorus values were positively correlated. 

Dissolved oxygen concentrations ranged from 
0.2 to 13.6 ml/liter. Lowest oxygen concentration s 
were in the channels and highest and similar 
concentrations were in the peripheral and open
water habitats . Oxygen values were inversely 
correlated with water temperatures. 

640. Annotated Bibliography on the Fishing 
Industry and Biology of the Blue Crab, Cal
linectes sapidus . By Marlin E. Tagatz and 
Ann Bowman Hall. August 1971, 94 pp. For 
sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washing
ton, D.C. 20402 - Price $1.00 Stock Number 
0318-0009. 

ABSTRACT 
References are given on 742 publications, 

published before 1970, on classification, distribution, 
abundance, life history , morphology, physiology, 
ecology, fishery, and industry. Annotations and a 
su bject index also are provided. 

641. Use of Threadfin Shad, Dorosoma petenense, 
as Live Bait During Experimental Pole-and
Line Fishing for Skipjack Tuna, Katsuwonus 
pelamis, in Hawaii. By Robert T. B. Iversen. 
August 1971, iii + 10 pp., 3 figs., 7 tables. For 
sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, 
D.C. 20402 - Price 25 cents Stock Number 
0320-0013. 

ABSTRACT 
The effectiveness of threadfin shad as a live 

bait for skipjack tuna fishing in Hawaii was com
pared with the normal anchovy bait (nehu) during 
experimental fishing on 37 schools of skipjack tuna 
during 1967 and 1968 aboard the research vessel 
Charles H. Gilb ert. Threadfin shad proved about 
as effective as nehu in (1) luring skipjack tuna 
to the stern of the vessel, (2) concentrating the 
skipjack tuna at the fishing station, and (3) catch 
rate of skipjack tuna. Underwater observations of 
threadfin shad and nehu indicate a general similarity 
in behavior during fishing. Bait-sized threadfin 
shad occur in freshwater impoundments in Hawaii 
during the peak months of skipjack tuna fishing . 



Th ey a r hardy, easily acclimated to alt watel', 
and read ily handled in large number:;. 

342 . Atlantic Menhaden (BI'f:l'(}()l'i i(( tym 11/1I1.~) 
Resource and Fishery - Analysis of Decl ine. 
By Kenneth A. Henry. August 1971, v + :32 
pp. , 40 figs., 5 appendix figs., 3 tables, 2 
appendix tabl es. For sale by the uperinten
dent of Documents, U.S. Government Printing 
Office, Washington , D.C. 20402 - Price 45 
cents Stock Number 0320-0019. 

ABSTRACT 
A fter record catches in 1961 and 1!)6~ of ahout 

2.3 bill io n pounds (1.0-13 million metril: tons) of 
menh aden (Bre!'oortia spp.), the U .•. catch declined 
to abou t 1.2 billion pounds (0.5-1-1 million metI'ic 
to ns) in 1967. Most of the decrease was in the ;>,;orth 
Atla ntic and Middle Atlantic. Since ahout UJ-lO. 
catch es had increased, in general, with increased 
fis h ing effort. In recent years, however, the catch 
per u nit of effort (a standard \'e~sel da~) has 
decli ned ma rked ly. It fell from about UH,OUO pounds 
(67. 1 metric tons) in 1962 to about :3H.OOO pounds 
(17.2 metric tons) in 1967 in the North Atlantic and 
from HO,OOO pounds (6:3.5 metric tons) 111 1!J6~ to 
5 1,000 pounds (~3.1 metric tons) in l!JG7 III the 
Middle Atlantic. The catch per unIt of effort Il1 

these two areas improved in 19GH, hut fishing' effort 
was at such a low level that the increase is of 
dou btful ignificance. 

Oth er pos ible units of effort such a catch per 
vesse l week and catch per landing day are examined. 
In 1964, the catch in Chesapeake Bay exceeded the 
catch in the Middle Atlantic for the first time; in 
1968, t h e Chesapeake Bay catch amounted to 6:3"'c 
of t he total ummel' catch of Atlantic menhaden 
(B. tyrclI/ll/(s). In recent years, over !J0"'c of the 
fish in the total catch were immature. A relation is 
established between the estimated abundance of 
juvenile Atlantic menhaden, based on trawling'. 
and the total catch from the year dass. A stock
recruitment relation, based on catch per Ul1lt of 
effort in the Middle Atlantic and total catch from 
t h e year cla s, indicates that the spawning stock 
is below optimum size. 

43. Surface Winds of the Southeastern Tropical 
Atlantic Ocean. By John M. teigner and 
Merton C. Ingham. October 1971, iii + 20 pp., 
17 figs . For sale by the Superintendent of 
Documents, U.S. Government Printing Office, 
Washington, D.C. 20402 - Price ~)5 cent~. 

ABSTRACT 
This publication pI'esent" mean monthly :urfal'e 

wind velocities by;) rectangles Dlarsden square 
quadrants) for the eastern tropical Atlantil' (h'ean 
from the African coastlIne at appn1 , imnt('l) lat 
f,' " to lat ~O S, and from lung" 1:> E tu lon' 20 \\". 
The publication is ll1tended to sen t.' prlllclJl. II) a~ 
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iii + 7 pp., 3 figs., 2 tables. For sale by the 
Superintendent of Documents, U.S. Govern
ment Printing Office, Washington, D.C. 20402 
- Price 25 cents. 

ABSTRACT 
Information on weight loss and mortality was 

obtained for samples of channel catfish (leta/urus 
punetatZls) held for processing at a catfish process
ing plant located at Dumas, Ark. Weight losses 
were determined for several different holding 
situations by daily weighings of samples held in 
wire containers. Mortality was recorded at 24-hr 
intervals. Test results showed peak weight loss 
during the test period for all holding situations 
averaged 55 kg per metric ton (5.5 lb. per cwt), 
82.0% of which occurred during the first 48 hI' of 
holding. There was no difference in weight loss of 
fish held at densities of 320.3 kg per cubic meter 
(20.0 lb. per cu ft) and 640.6 kg per cubic meter 
(40.0 lb. per cu ft) of water ranging from 21.1° to 
22.2° C (70.0° to 72.0 ° F). However, at the heavier 
loading there was twice the mortali ty, 8.0% compared 
to 4.5%. Fish held in a pond with temperatures from 
8.9° to 15.0° C (48.0° to 59.0° F) fared the best of 
any of the test groups. These fish had a peak weight 
loss of 2.0% and suffered no mortality. Similar 
groups of fish held in vats at 21.1° C (71.0° F) 
aerated with agitators and compressed air had peak 
weight losses of 4.2 % and 6.9% and suffered mor
talities of 34.0% and 15.0% respectively. 
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Thomas, F.B. - see Webb and Thomas 

Trent, W.L. - see Pullen et al. 

Turner, Stephen E. - see Ingraham et al. 

Uchida, Richard N., and Ray F. Sumida, S 629 

Waters, Melvin E., S 633 

Watson, John E., FL 640 

Webb, N.B., and F.B. Thomas, S 624 

Wi ckham, Donald A., C 355 

Wilson, Peter T., C 353 

Wolf, Robert S., C 362 

Yong, Marian Y.Y., D 69 

SUBJECT INDEX 

Abstracts 
oftechnical articles, C 349 

Aequipecten irmdians - see Bay scallop 

Africa 
surface winds near, S 643 

Agonidae 
attempts to rear larvae, S 632 

Alaska 
herring fishery, S 634 
Pribilof Islands, S 628 
sockeye salmon, FL 636 

Albatross lII - see Vessels 



Alewife 
caught hy ottl'r trawl n('al' \\'ood~ JI"I" , .. Ii:.!:.! 

..tl"~(l /lS' 1Ir/";'O/'('II!1I1'1 ~el' A I ('WI fl' 

American l'l'l 
l'aught hy ottl'r trawl off Woods Hoi", ~ Ij2:! 

American Samoa 
~ea-:-;ul'fa('t, tellljlel'atun- and all!\it), 1~lfi:.!-lj!I, 1I H!I 

Alllencan : melt 
l'<lug'ht by ottel' t!'awl nl':II' WOhl' Iloll',.' 1.i22 

AI/[II/ill!! rOlltmtll - ~e( -\.ll1t'I'\('Hll Pl' 

ApClt1 s £I1/(/(lnl' Hll - "Cl' Four pill<' tI kl.,b.l'k 

Ale/It'a is/tI"dicQ - "l'C Ocr'nn qunhog 

Athennidae 
attempts to rcar Ian aI!, S fi3~ 

AtlantJ( coa;;t 
tagged Atlantll' menhndt'n, l~lIjlj-u , ) 6u 

Atlantll' menhaden 
caught by otter trawl neal' \\'O("j Ho!', . 1:;2~ 
fishery for, 6-1~ 

tagged and reco\'en:d, l%ri-I3!I, I) IjG 

Atlantl( sih'erside 
caught by otter trawl off \\'ood: Hoh', .:: Ii:!:! 

Atlantic tomcod 
caught b) otter trawl off \\'oods Hole, : Ij~2 

Aulorhynchidae 
attempts to rear larvae, S 6:~2 

Bait fish - see Live bait 

Bay scallop 
influence of mechanical processi ng on quality and 

yield of, S 62-1 

Bering Sea 
drift bottle experiments, D 67 
oceanographic data, 1970, D 65 

Bibliography 
attempts to rear larvae of marine fishes, S 632 
blackfin tuna, S 635 
blue crab, S 640 
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H)olog'lI',d <IntI! 
fro III f~A. '11~()f'A(' ti, t ur\l'ycr 11 "," bru ry 

,\1 r .. h I fHi7, r ::,W. v, .!. 

BIn k ,'a h 
l'll\lght by 0 t"r tr 11\\ I ofT \\' 0.1 IIoll', .. f'~.!. 

Blne hnlU!\u 
Illbllo 'JllJ>h~," Ga-, 

HJ../lIIII<l1l1' 

II It'rnJl to It III' Ian n,', • :32 

/1/1/ /I(/'/' 

HI u e ('I'll b 

(; 0/ If ,\I. llu ( I 

3 
nn·d m ',I , 

/J" IOOlt "'JlIYI" I IC m ·nh d n 

11,.0\\ n hnlllJl 
po llan III III \' t>rnll hon RaJ' I..oul 1 nn, [I ~ 

table to COIl\ .. rt I '11 ~h \\. Ight 0 lIum 'r p r 
p unl,lf ,0 

lIu terti h 
aught by ott.'r r wi ofT \\'00 I HoI" 

allco.c 1I0p 
para, Ite, , : r,~i 

P,'Ol'I', , inl.:' machiner'y,. b2i 
ur~lJuthl'n"t rJl 'nit·.1 :ta I' ,,' li:!7 
\'e., t'!. , : li:!7 

.)-
- I 

('alifornta ('ooperati\'l' (keanil' Fihel'ie, In\'estig-ation 
IH; 

lillI//( dr'S (/pidl',~ - see Blue l'rao 

nnnda 
\'ul1l:ou\'er Island, macrozooplankton and mall nekton 

off,S6HJ 

R(lchel CCI 1'''01/ - see \' essel 

Cent /'opti,~tc" xtl1atus - ee Black sea bass 

Challenge/,- see Yes els 

Channel catfish 



weight loss during holding, S 648 

Chemical treatments 
effect on blue crab meat, S 630 

Chest waders, FL 635 

Chinook salmon 
effect of di solved nitrogen on, S 646 
fry, predation by sculpins on. S 621 
in ~orth Pacific, spring 1968, S 625 

Chum salmon 
in North Pacific, spring 1968, S 625 

Clam. surf - see Surf clam 

Clams 
regional patterns of consumption, C 361 

Cillpca palia8i - see Herring 

Clupeidae 
attempts to rear larvae. S 632 

Johll .Y. Coi>h - see Yessels 

Coho salmon 
in Xorth Paciflt. spring 1968, S 625 

Con umer panel gun'ey 
shellfish t'ongumption. (' 361 

Com'er ion table~ 
for penaeld . hrimp. Gulf of :\lexico. D 70 

Cottidae 
attempts to rear larvae, S 632 

COUI!., spp. - see Sculpms 

Crabs 
juvenile, near Beaufort, ~.C .. S 637 
larvae, near Beaufort. N.C., S 637 
mature, near Beaufort, N.C., S 637 

TO/lII.~(,lId Cl'ollll!'eli- see 'Vessels 

Cunner 
caught by otter trawl off Woods Hole, S 622 

Cyprinodontidae 
attempts to rear larvae, S 632 

Dacty/opf(,I'IU{ !'o/itc!Ils - see Flying gurnard 

Debris 
traveling screen for removal of, S 645 

D('iawal'e / - see Vessels 

Delcllca 1'(' 11 - see Vessels 
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Dissolved nitrogen 
Columbia River, 1965-69, D 56 
effect on Chinook salmon and steelhead trout, S 646 

Dissolved oxygen 
Galveston Bay, Texas, S 639 
Snake River, 1965-69, D 56 

Dolphin - see Vessels 

DO)'osoma petenense - see Threadfin shad 

Drift bottle 
North Pacific and Bering Sea, D 67 

EASTROPAC 
atlas, first survey cruise, February-March 1967, C 330 

v.2 
atlas, oceanographic and meteorological data from 

first and second monitor cruises, April-July 1967, 
C 330, v. 3 

Engraulidae 
attempts to rear larvae, S 632 

EI/gralliis mo)'dax - see Northern anchovy 

Euphausiids 
off Vancouver Island and Washington, S 619 

Exocoetidae 
attempts to rear larvae, S 632 

Fish 
age determination, FL 637 

Fishery 
Atlantic menhaden, S 642 
blue crab, bibliography, S 640 
calico scallop, North Carolina and Florida, S 627 
fresh-water shrimp, in Liberia, S 626 
herring, in Alaska, S 634 
herring, off Maine, FL 640 
lobster, off Maine, FL 640 
sockeye salmon, Alaska, FL 636 

Fishery associations 
in United States, 1969-70, FL 634 

Fish larvae 
attempts to rear, S 632 

Fish meal 
sanitation guidelines for the control of Salmonelia 

in production of, C 354 

Fish purchases 
by socio-economic characteristics, February-April 

1969, D 58 
by socio-economic characteristics, May-July 1969, 

D 59 



by socio-economic characteristics, August-October 
1969, D 60 

by socio-economi c characteristics , November-December 
1969, D 61 

by socio-economic characteristics, February 1969-
J anuary 1970 (annual report) , D 62 

F ishes 
number and lengths caught py otter trawl near Woods 

Hole, S 622 

Floating laborator y, C 35 6 

F lorida 
calico scallop fish ery, S 627 
Tampa Bay, h ydrographic obser vations, 1967, D 55 
Tampa Bay, hydrographic obser vations , 1968, D 63 

Flyi ng gurnard 
caught by otter trawl off Woods Hole, S 622 

Foods 
used in attempts to r a ise fi sh larvae, S 632 

Fourspine stickleback 
caught by otter trawl off Woods Hole, S 622 

Miller Freeman - see Vessels 

Freezing 
. preservation of blu e crab meat , S 630 

French Frigate Shoal 
sea-surface temperature and salinity, 1957-68, D 69 

Fllndulus heteroclitus - see Mu mmichog 

Fundulus lIlajalis - see Str iped kill ifish 

Fur seal 
investigations, 1969, S 628 

Gadidae 
attempts to rear larvae, S 632 

Galveston Bay 
hydrographic survey, S 639 

Gasterosteidae 
attempts to rear larvae, S 632 

Gasterosteus aculeatus - see Threespine stickl eback 

Gear 
for haryesting su rf clam , C 364 

Charles H. Gilbert - see Vessels 

Gobiidae 
attempts to rear larvae, S 632 

GoiJiMollla ginsbllrgi - see Seaboard go by 
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Goosefish 
caught by otter trawl off Woods Hole, S 622 

Gosnold - see Vessels 

Grubby 
caught by otter trawl off Woods Hole, S 622 

Guam 
sea-surface temperature and salinity, 1962-69, D 69 

Gulf of Maine 
surf clams and ocean quahogs from, to Cape Hatteras, 

D 57 

Gulf of Mexico 
conversion tables for shrimp in, D 70 
hydrographic observations off Tampa Bay, 1967, D 55 
hydrographic observations off Tampa Bay, 1968, D 63 

Haddock 
length-weight relations, S 638 

Hake - see Pacific hake; Red hake; Silver hake 

Hawaii 
Lanai , sea-surface temperature and salinity, 1960-69, 

D 6~ 
skipjack tuna operations, S 629 
threadfin shad bait for skipjack tuna, S 629 

Herring 
fi shery off Maine, FL 640 
reduction fisheries in Alaska, S 634 

Hexagrammidae 
attempts to rear larvae, S 632 

Hip boots, FL 635 

H okko Ma111 - see Vessels 

Hydrographic observations 
Tampa Bay and adjacent Gulf of Mexico, 1967, D 55 
Tampa Bay and adjacent Gulf of Mexico, 1968, D 63 

Hydrographic survey 
Galyeston Bay, Texas, S 639 

Ictalul'llS pUl1ctatus - see Channel catfish 

Jack mackerel 
larvae, Pacific coast, 1958 and 1959, D 68 

Johnston Island 
sea-surface temperature and salinity, 1957, 1959-63, 

1965-66, 1968-69, D 69 

David Stan' Jordan- see Vessels 

Kat s llwonllS pelamis - see Skipjack tuna 



George B. Kele::: - see Vessels 

KillgJi . ..,h - see Vessels 

Labridae 
attempts to rear larvae, S 63:2 

Lake St. Clair 
limnological data. 1963 and 196,::;, D ,5,1 

Lanai fish 
in :\'olth Pat-ifk Spring H)68, S 625 

Liberia 
fre h-water ;;hnmp in. ~ 6:26 

Lift net 
for bait attracted to light. FL 6:38 

Limnological data 
from Lake St. Clair. H/6:3 and H165, D :),1 

Little _ kate 
caught hy otter trawl near Woods Hole, S 6:2:2 

Li\'e bait 
at Truk. C 333 
lift net for catchll1g'. FL 681-
threadfin shad as baIt for skIpjack tuna. S 6,10 

Lobster fi;;hery 
off Maine, FL fj,lU 

Lob tel'S 
regional patterns of consumption. C 361 

Lobster tails 
regional patterns of consumption. ('361 

Longhorn sculpIn 
caught by otter trawl off Woods Hole, S 622 

Lophiidae 
attempts to rear laryae, S 632 

Lophil/.~ (/ 1l/('l'iCff I/f/'< - see Goosefish 

Louisiana 
Vermilion Bay, postlarval shrimp in, D 6,1 

:'l'locrobr(J("hif/lII- see Shrimp, fresh-water 

Macrozooplankton 
off Vancouver Island and Washington, S 619 

Maine 
Boothbay Harbor Biological Laboratory, FL 640 
herring fishery, FL 640 
lobster fishery, FL 640 

Martha E 1/- see Vessels 
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M assach usetts 
Woods Hole, fishes caught with otter trawl, S 622 

Menhaden - see Atlantic menhaden 

Mellidia mellidia - see Atlantic silverside 

Merluccius bilinearlS - see Silver hake 

Me1'lllccillS prodllctlls - see Pacific hake 

Meteorological data 
EASTROP AC first and second monitor cruises, 

April-July 1967, C 330, v. 3 

Meticirr/llts saxatilis - see Northern kingfish 

Michigan 
Lake St. Clair. D 54 

J,Iicrogadus tomcod - see Atlantic tomcod 

Midway Island 
sea-surface temperature and salinity, 1957-69, D 69 

Mississippi 
Pascagoula, saltwater recirculation system and 

laboratory, C 355 

J,Iollacolltillts hispidllS - see Planehead filefish 

Mugilidae 
attempts to rear larvae, S 632 

.1-1 IlIllS allmtlls - see Red goatfish 

Mummichog 
caught by otter trawl off Woods Hole, S 622 

.111/ rre I I - see Vessels 

MII8telll s callis - see Smooth dogfish 

IYlyoxocephallls aenellS - see Grubby 

Myo.rocephaills octodecemspinoslls - see Longhorn 
sculpin 

Nekton 
small, off Vancouver Island and Washington, S 619 

New England 
haddock, 1931-55, S 638 

Ninespine stickleback 
caught by otter trawl off Woods Hole, S 622 

North Carolina 
calico scallop fishery, S 627 
Cape Hatteras, surf clams and ocean quahogs, D 57 
crabs from ocean stations near Beaufort, S 637 



North Pacific 
Drift bottle experiments, D 67 
oceanographic data, 1965, D 51 
oceanographic data, 1969, D 52 

Northern anchovy 
larvae, Pacific coast, 1958 and 1959, D 68 

Northern kingfish 
caught by otter trawl off Woods Hole, S 622 

Northern pipefish 
caught by otter trawl off Woods Hole, S 622 

Nutrient chemistry data 
from EASTROPAC first survey cruise, February

March, 1967, C 330, v, 2 

Oceanographic data 
EASTROP AC first and second monitor cruises, April-

July 1967, C 330, v, 3 
North Pacific, 1965, D 51 
North Pacific, 1969, D 52 
North Pacific and Bering Sea, 1970, D 65 
subarctic Pacific, 1966-68, D 50 

Ocean quahogs 
Gulf of Maine to Cape Hatteras, D 57 

Ocean Station November 
sea-surface temperature and salinity, 1958-69, D 69 

Ocean Station Victor 
sea-surface temperature and salinity, 1957-69, D 69 

Oil pollution 
Wake Island, S 636 

OHcorhynciws go)'buscha - see Pink salmon 

OHcorhynchus keta - see Chum salmon 

Oncorhynchus kitsutch - see Coho salmon 

Oncol'hynchus nerka - see Sockeye salmon 

Oncorhynchus tshawytscha - see Chinook salmon 

Oregon 
Prescott, subsurface water temperatures, D 53 
traveling debris screen, Grande Ronde River, S 645 

Ol'egoH - see Vessels 

Ol'egon II - see Vessels 

Organic nitrogen 
Galveston Bay, Texas, S 639 

Osmeridae 
attempts to rear larvae, S 632 

OS))Iel'lls III 0 I'da.1' - see American smelt 
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Otoliths 
in age determination, FL 637 

Otter trawl 
fishes caught with, near Woods Hole, S 622 

Overboard 
safety measures, FL 635 

Oysters 
regional patterns of consumption, C 361 

Pacific hake 
larvae, Pacific coast, 1958 and 1959, D 68 

Pacific mackerel 
larvae, Pacific coast, 1958 and 1959, D 68 

Pacific sardine 
eggs and larvae, Pacific coast, 1958 and 1959, D 68 

Pco'agon - see Vessels 

Pamlichthys dentatus - see Summer flounder 

Parasites 
of calico scallop, S 627 

PenaeilS aztecus - see Brown shrimp 

Penaeus duommm - see Pink shrimp 

Penae!£s setijenls - see White shrimp 

Phalarope II - see Vessels 

Pholus gunnel/us - see Rock gunnel 

Phosphorus 
Galveston Bay, Texas, S 639 

Pink salmon 
in North Pacific, spring 1968, S 625 

Pink shrimp 
tables to convert length to weight to number per 

pound, D 70 

Planehead filefish 
caught by otter trawl off Woods Hole, S 622 

Plankton - see Macrozooplankton 

Pleuronectidae 
attempts to rear larvae, S 632 

Point oj Mal 'sh - see Vessels 

Pol/etchius virens - see Pollock 

Pollock 
caught by otter trawl off Woods Hole , S 622 



Pomatomidae 
attempts to rear larvae, S 632 

PorollotH s tl'iacallthHs - see Butterfish 

Pribilof- see Vessels 

Pribilof I lands 
fur seals, 1969, S 628 

PristigellYs alta - see Short bigeye 

Proce sing 
influence on quality and ~;Jeld of bay scallop meats, 

S 624 

Productivity 
suban:tic Pacifk. 1966-6 ,D i'i0 

PSClldoplcH r(Jl/( efes (/ lilt rica I/lt.~ - see 'Vi nter flounder 

PIIIIgltillS PlIl/gltl/lS - see ~inespine stickleback 

Rain gear. FL 6:3i'i 

Raju ('ril/aNa - 8ee Little skate 

Rujll fin I/u/u see \\'Inter skate 

Rearing 
marine fi8hes .• ~ 6:32 

Recin:ulation system 
for saltwater, (' :3:),') 

Red goatfi,.,h 
caught by otter trawl off Woods Hole. S 622 

Red hake 
caught by otter trawl off Woods Hole. S 622 

Rockfish 
larvae, Pacific coast, Hi.58 and H).59, D 68 

Rock gunnel 
caught uy otter trawl off Woods Hole, S 622 

Rorqual- see Vessels 

Sablefish - see Vessels 

Salinity 
Galveston Bay, Texas, S 639 
sea-surface, American Samoa, 1962-69, D 69 
sea-surface, French Frigate Shoal, 19.57-68, D 69 
sea-surface, Guam, 1962-69, D 69 
sea-surface, Johnston Island, 19.57, 19.59-63,1965-66, 

1968-69, D 69 
sea-surface, Lanai, Hawaii, 1960-69, D 69 
sea-surface, Midway Island, 1957-69, D 69 
sea-surface, Ocean Station November, 1958-69, D 69 
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sea-surface, Ocean Station Victor, 1957-69, D 69 
sea-surface, Wake Island, 1957-65, 1968-69, D 69 

Sal lila gail'clnel'i - see Steelhead trout 

Salmon - see Chinook salmon; Chum salmon; Coho 
salmon; Pink salmon; Sockeye salmon 

Salmonella 
guidelines for control of, in production of fish meal, 

C 354 

Saltwater recirculation system and laboratory at 
Pascagoula, MS, C 355 

Sanitation 
guidelines for control of Salmonella in the production 

offish meal, C 354 

Sardillops caerlliells - see Pacific sardine 

Scales 
in age determination, FL 637 

Scallop - see Bay scallop, Calico scallop 

Scallop 
regional patterns of consumption, C 361 

Sciaenidae 
attempts to rear larvae, S 632 

Scomberjapolliclls - see Pacific mackerel 

Scombridae 
attempts to rear larvae, S 632 

ScophthallllllS aqlloslls - see Windowpane 

Scorpaenidae 
attempts to rear larvae, S 632 

Sculpins 
predation on fall chinook salmon, S 621 

Scup 
caught by otter trawl off Woods Hole, S 622 

Seaboard goby 
caught by otter trawl off Woods Hole, S 622 

Sebastodes spp, - see Rockfish 

Shellfish consumption 
preliminary findings from 1969 consumer panel survey, 

C 361 

Short bigeye 
caught by otter trawl off Woods Hole, S 622 

Shrimp - see Brown shrimp; Pink shrimp; White shrimp 

Shrimp 
regional patterns of consumption, C 361 



• hnmp, fre, }---water 
In Lib na,': 6~6 

IhEr hake 
(aug-ht by otter trawl off Woods Hole. S 6:2:2 

kirjack tuna 
operatIOn' of :even Ha\ "alian yes els. S 629 
threadfin :had as bait fl r ' 6-10 

.'moQth dog-fi,h 
caug-ht by otter trawl near Woods Hole, S 6:2:2 

,nakef .h 
caug-l-at hy otter trawl off 'Yoods Hole. S 622 

, ockeye .'almon 
In Aia:ka, FL 636 
in _ 'orth Pacific. spring 1968, S 625 

,oleidae 
'lttempL- to rear larvae. S 632 

'panflae 
attempts to rear lan'ae, S 682 

,'PI lIi(l oiidisslIl/(1 - see Surf clam 

,tNlhpad trout 
{ffu::t o' dissolved nitrogen on, S 6-16 

,'(nlol )II'II~ chlYsops see Scup 

• tlcl-tat'Hlae 
attempL to t'Ntl" larvae. S 6:3:2 

R.C • "o/Ie I" te \'esse s 

:trlPed killifisr 
(augl t t~ ottel"trawl QffWoous Hole. S 6:22 

u'ldn.ti( Pa('irc 
l"Imal. produ( ti\ 't) and o("eanogTaphic data, D 50 

liB '\1 \( 

(hI Hal <l1"tide:, ( 3H) 

UIl\Il\P flounder 
u Itt \ ott I' trawl off Woods Hole, S 622 

to( "p Hattcl"a,;,]) f., 
16t 

(('. 'oltrern plpethh 

I off \\ d Hole." 6:22 
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Tcwtoga ol/itis - see Tautog 

TalitogoiabrllS adspersliS - ee Cunner 

Technical articles 
abstracts and summaries, C 3-19 

Temperature 
Galyeston Bay, Texas, S 639 
sea-surface, American Samoa, 196:2-69, D 69 
sea-surface, French Frigate Shoal, 1957-68, D 69 
sea-surface, Guam, 1962-69, D 69 
sea-surface, Johnston Island, 1957,1959-63, 1965-66, 

1968-69, D 69 
sea-surface, Lanai, Hawaii, 1960-69, D 69 
sea-surface, Midway Island, 1957-69, D 69 
sea-surface, Ocean Station November, 1958-69, D 69 
sea-surface, Ocean Station Victor, 1957-69, D 69 
sea-surface, Wake Island, 1957-65, 1968-69, D 69 
subsurface, Columbia River, Prescott, Oregon, D 53 

Tetradontidae 
attempts to rear larvae, S 632 

Texas 
Galveston Bay hydrographic survey, S 639 

Thiaminase 
in aquatic animals, S 631 

Threadfin shad 
bait for skipjack tuna, Hawaii, S 6-10 

Threespine stickleback 
caught by otter trawl off Woods Hole, S 622 

Til l/II/illS at/al/tic1l8 - see Blackfin tuna 

Trachinidae 
attempts to rear larvae, S 632 

Tra chillocephaillS lIIyops - see Snakefish 

Tra cillll"/(S 8Ylllllletl'iclis - see Jack mackerel 

Traveling screen 
for removal of debris, S 645 

Tropical Atlantic Ocean 
surface winds, southeastern. S 643 

Truk 
live-bait survey. C 31)8 

Trust Territory of the Pacific Islands 
live bait at Truk, C :31):3 

Tuna - :>ee Blackfin tuna; Skipjaek tuna 

see \' essels 

see Red hake 



Urophycis tenllis - see White hake 

Vessels 
Albatross II I, D 57 
Albatross IV, description, C 362 
Albatross IF, D 57 
Alosa, description, C 362 
Blueback, description, C 362 
George M. Bowers, description, C 362 
Rachel Carson, description, C 362 
Challenger, description, C 362 
John N. Cobb, description, C 362 
Townsend Cromwell, description, C 362 
Delau'are I, D 57 
Delaware II, description, C 362 
Dolphin, description, C 362 
;Hill er Freeman, D 52 
,Hillel' Freeman, description, C 362 
Charles H. Gilbert, description, C 362 
Gosnold, D 57 
H okko Maru, S 625 
David Starr Jordan, description, C 362 
George B. Kelez, D 50, D 51, D 52, D 65 
George B. Kelez, description, C 362 
George B. Kelez, salmon cruise in North Pacific, S 625 
Kingfish, description, C 362 
J'vlartha E II, description, C 362 
.Uurre II, description, C 362 
.vIii FS, descriptions, C 362 
Oregoll lIt description, C 362 
Paragoll, D 50 
Phalarope II, description, C 362 
Point of 11;](I)'8h, description, C 362 
P)'ibilof, description, C 362 
Rorqllal, description, C 362 
Sablefish, description, C 362 
R.C. Stoner, S 636 
Undcwnted, D 57 
Wakashio l"r1a/,u, S 625 
Shang Wheeler, description, C 362 

Wakashio Manl - see Vessels 

Wake Island 
oil pollution, S 636 
sea-surface temperature and salinity, 1957-65, 1968-69, 

D 69 

Washington (state) 
Columbia River, dissolved gases, 1965-69, D 56 
Columbia River, dissolved nitrogen, S 646 
Columbia River, floating laboratory, C 356 
Columbia River, predation by sculpins on fall chinook 

salmon fry, S 621 
macrozooplankton and small nekton off, S 619 
Snake River, dissolved gases, 1965-69, D 56 
Snake River, dissolved nitrogen, S 646 

Shang WheeZer- see Vessels 

White hake 
caught by otter trawl off Woods Hole, S 622 
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White shrimp 
postlarval in Vermilion Bay, Louisiana, D 64 
tables to convert length to weight to number per 

pound, D 70 
Windowpane 

caught by otter trawl off Woods Hole, S 622 

Winds 
southeastern tropical Atlantic, S 643 

Winter flounder 
caught by otter trawl off Woods Hole, S 622 

Winter skate 
caught by otter trawl near Woods Hole, S 622 

INDEX BY MARSDEN SQUARES 

(see Figure 1) 

001 D 66 
S 643 S 627 

008 S 642 
C 330, v. 2 081 

009 D 55 
C 330, v. 2 D 63 

010 S 627 
C 330, v. 2 082 
C 330, v.3 D 64 

011 S 639 
C 330, v. 2 083 
C 330, v. 3 C 330, v. 3 

012 084 
C 330, v. 2 D 68 
C 330, v. 3 C 330, v. 2 

013 C 330, v. 3 
C 330, v. 2 085 

021 C 330, v.2 
C 353 D 68 

036 086 
S 643 D 69 
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048 D 57 
C 330, v. 3 116 

049 D 66 
C 330, v. 3 S 627 
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D 69 S 642 

056 117 
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058 D 68 
D 69 121 

080 D 68 
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