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lNTRODUkaON

v

The National Academy of Sciences has defined oceanography aa

the scientifih study of all aspects of the oceans, their boundar-

& -
ie8'and their contents.” Considering the scope ‘of our marine sci=

ence resources, it is no wonder tlat oceanography has, in fact,‘pe-:
\ : N . P .
come a conglomerate of efforts taking in all interests which have -any

-~

~

bearing on the seas.

IS . i ¢

An attempt will be made in this report to describe.some careers
. ~ * R ;h
in dceanography. Major sources of information for the report are

books by Boyd, Gaber, Long, and Poss. In addition, Chronical, Guid-

-

ance Publications, the E cyclopedia of Careers and Vocational Guid-~

ance, and the Occupational Handbook were consulted. These and othef

Y

references will be found in tlie anaotated biblfograppy at the“end of °

this paper. The descriptions will usually include tﬁegoat&xe'of the

work, the requirements and the salaf and employmm;t~outlookf Yhen-

ever possible, additional information is given. The, annotabed bib—

liography will serve to help those who need answers tq Spekific ques-~
’ N ‘i

tions LR . \ . . . . ) - 8" o o

0 3

Gfoup I Careers

4 t A r ) .
Those fully qualified for professional wgrk in one or-more

. b

branches of marine sciences:

kY
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(a) Oceanographers Ybidiogg\?l chemical, physica

'wP"
eologi cal '

%

fisheries, etc. Z)with tre\ning or experience equivalent tb
- - . - ¢
a HMasters degree_or higher in specialdized fields of ocean- ’
. - ., . . . . .
-9graphy; . , ¢ e ‘

. ?

(b) Fisheries (Management) specialists with training or expeii;_
. N . . t

-

' ence in management of ocean f}§hery resources equivalent :

“e

to a. Masters degree or-higher; '

~

- . | \ :
(c) Oceanographic engineers with training or exXperience in ap-
° ° [ ‘. o«
' plied research. in the bceandc environment equiValenf to a

Masters degree or higher, :

~

Group II Careers

ES

. J . -
Those who are engaged in scientific}or technical work in marine ’

!
science, but who are not fully qualified to perform independent pro- .

fessional work in this field.

. (a) Techniclans (with fields of specializations similar to thoee'

~

’

1

‘.

»

Ay

. search and taking marine science courses; A .
™ ‘ : o - s ’ .‘ /
Non::;;:;oEPnnhic engineers’ or technicians with little o -

of oceanographers and fiéﬁery specialiets) with training pf

experiénce equiwvalent .to a Bachelors\degree or less; . o .

-
'

Interns with n°,8P99181ize¢'training or. extensive experience. ' = °

in_ oceanography or fisheries. 'On-the-job‘trainrng of less

()
<

P

than five years,* They are potential oceanographers, §lsher§' . .

specialists or oceanographic engineers;

Studenté'at the graduate levél employed'in oceanographic re-

i

L . : . - T
training or experiénce in the marine science specialities, . :

N

but employed in oceanographic rebearch or engineering.. Some . "

S . R LI . .
.- 5 * K N . *. L
. . o . ' -
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. . may/hebe a graduate degree in awother field. .
K / ( . ‘.
N Group III Careers . ) ’ , oo \
\ : .
v |
"t QFth is a group qot mentioned by the Interagency Committee on
. Oceanography but includes those who function aa service personneL.
This group tradsﬁorms the ideas of the scientists intg/goods and’ ger-
’ - e S e = X S e
. vices: bt - . .
P N » ° o ‘ - K oot
(a) Boat builders and repair workers“build amd repair boats of
) \ S e .
M N ] v = - ’
. all types, for all purposes. . .
. e
(b) Sales personnel include everyone involved in the sale and
. \? ) A -
¢ distribution of marine products{ - )
(c) Construction and maintenance of mining and petroleum equip-
N ‘ ment, piers, breakwaters, harbors, channels, power plants,
) _and energy 1nstallations. .
. ' Port, harbor ‘and inland maritime personnel. o
‘8 [A \
{ (e) ommercialréishing, incluQing fishing captains, déckhands, °
T sooks,'engineers; figsh handlers and processors. °
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. General Overview . )
4, % i . . ~ i -
\e . - \ .
\ ' Nowadays, in-order, to be a research oceanogr%Fher requires 4
. doctoral degree if onée wishes to gain empioyment and receive recog-
*_/ . i ’ " o 3 . - \

nftion. oo . .,

N . ~ 5
A\

P N S

Oceanography is often broken dqown into physical, geological,
, chemical and biological specialities. However, the lines that sep~- .,

- arate these disciplines have become 1ess'important and a good ocean-

ographer will have a competent background in the other disciplines

! -

in order to .understand his/her own specialty more comprehensively.

. NormalIy, oceanography is taugHt at the postgraduate, level for

«

:(students with a good background in qcience and mathematicsn .There -
¢ ' ;
are some colleges ‘and an increasing number of high schools which of+

-

fer a'few introductory courses in the marine sciences. ' -

v N . .
.
. 4 N

. .
“To be a good oceanographer-&equires at léast a Masters degree,
L

(préferably a doctoral degree) either in oceanography or- one of the
)

. ¢ b

v component basic sciences 8ucli as chemistry, physics, geoﬁogy, or bio-

»

! . " . . . . e TS .

~ .

S _ L. e

oo Mathematicians arejneeded»in“aII’branches of oceanography.V
U T Y - ‘” . - . ' ‘ ' . o

B X RS o . - ' . ,

- Engineers who at ‘one time fared well with bachelors leVel train—

<. ’
. - ~

ing are now Seeling‘the,pressure to movi on to the more advanced de-

,xx - o R . . “- - ’ -

R
grees. -

.
.

Ly

.

o - ’ . '

‘. " logy.- . ~ 0, i N . ¢ A . . e

A}

~ . . - . <&
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" Administrators and others concerned%éuth.sales«will probably do 3
{‘ - T
C e . - .
well wit\ an appropriate Bachelqr s dqgre%l ) w4

/
s N
- 3

Technicians normally attend two-year colleges and often receive

anzAssociatés/degree in Ocean Science. Technicians are ex remely im-

¢ —

po?taht and are needed in all rields ofooceanograpny, including oper—

v '

N )

. - . . 0 N / - ! -
| _ations at sga, ingtrumentation, Riintenanqe and repair, and data pro-
. céssings o :

- . .

)
ke N . . -

‘ ° "
B .+  Figheries science is a branch of marine biology which' is becom-
. - N 4
ing more .important’ as world food shortages increase.

e -

. Fiehers {fishermen) have always been~important to the econowy

S ‘,'of coas;al nations. Marine engines, navigation equipment, and fish-

" -

;n%/éezrkare becoming more complex. Therefore, school training is

-

desirable for these ‘jobs.
v ’

e

Those who love tHe sea but-who wish to~de;a;,formal schooling
/

may still find. a spot in oceanography. There are many unSpeeialized

< occupations such as’ ordinary seaman, deck hand, painter, Xiler, mess

.o ; '
w//’//a;;endant, etc. available to” yilling workers\”’

. C L . . . * . / ) . ¥
. . 2

.

. Currently, comparatively few jobs are available in oceanography, M.
L4 L )

but ¢he demand is likely to’ grow, slowly but steadily. Opportunities ﬁllgé

A
depend on the amount the federal government will spend on research on .

. _ .this science and the growing avareness of ‘the ifportance of oceano-

graphy by the private seggor. i ’ ' \

o . ) 4 *

Tor




/ .
As the ndggpf of scientists engaged in'réseébch/ocganégraphy in-
A num o+ 8¢ \ / n:

'creaées, so swill the number of technicixns, crew members and others

who will help’them 'in their work. ' // "
) . AP ‘ A
The following pages contain information pertaining to the careers
' - /
previously mentioned. . / !

E

-

Detailed Examination of Some Group I Careers -
H) N i :
N 5 Y

.
(]

L

(a) The Oceanogrgpher

~

‘(1) Description: Although some Bceanographers carry on a great

* variety of activities, we will concentrate on the four g‘n-

) - .

eral specialities;’ . . .

L

Physical: The study of tides, waves, currents, temperatures,

ice conditions, sound transmission; /

-

Geologicals The study of the ocean,bottom, its origin and
shape, its sediments, and rohk'formations of the ocean crust.

Biological: The study of the plant and animal 1§fe in tlHe sea

and their eéology (the way they depend upon one another.aq¢

- ¢
on their environment); , "

-

Chemical: The study of the chemical processes operating with-
L ]

in the oéean, &hé sea floor and thgfﬁérine atmosphere:

w0
-

.
. ’
~
. J . - - 8
e
.

I
Some oceanographers work on ghore, bué most spend at least a
l“'\ - N . R ‘ 1: .
portion of their time at sea 4in floating ngbs and researgh ships;

~Qthers may work f;} belgw~the surface in submarines, or iuse aqualungs

g, 4

g — . C - —
to swinm at . shallow depths. Host spend a good deal of time at sea us-

¢

9

N




s ing instruments to collect data. -~ ’

i . .~ . ’ ,
Y S v ST , .
. < R I

N P . @, - . ) :
, Some oceanographers user alrplai:s to observe the ‘ocean-surface,,

. V- .
to dirqct‘activities of surface vesséls and to‘gather information

about the relationship beéwégn the ocean and weather. Satellite

~

photos are dlso very useful in studies of Eurrents, waves, sea-ice

and ocean 1life.

a

-

$ - < o i

Some cceanographers work along the watég's.edge and, gather in-

v

formation about sea level, tides, and storm effects' on beachéq and
’ . B 12
. \ s

shallow;water\creatures. /
. - .
As timé'goes on, more ancd ‘nore information canOQe processed by
computers but the oceanographers must plan activities, record details. .
. ;
of experiments and expeditions, dtyelop,and tegt theories that\gxgla&n'
. - < ,

facﬁf céllecteh, write scholarly reports so that otﬁér scientists may

know what they. are doimg and deiepd their theories and conclusions

against criticism. N ‘ .
. D;pendiqg o the kind of dqu an ocegnoiiapﬁer ddei-he/she ndy
work r;guiar hours in an offigg or laboratory. They m;y aiso join
. ‘ .
s+ expeditions that lest ﬁany wgéks to maﬁy months., ‘ ‘j‘
T ‘ / oo . ‘4

'

. . ) ' ‘ T
" (2) Earnings: As of the}gﬁd-l970's, beginning oceanogrébhers in
> ¢ )
~ eivil ggrvice poditigés with the federal government, started at
. / T } ’
around $8,000 or $9,500 per year with a Bachelor's degree; those

wifh aiuasters d? ree started at about $12,000 or $17,000. "Sup-
N - - - . » -, .
ervisory or admiéistratiV@ positions requiring experience in the

. -, ; Iy at \
\ y N . v
.




.

field rauged from $12,000 to $20 »000.» College teaéhing positions

qepending on rank .and experlence, covered the same. salary range\f

LN «

as other faculty members. In additi.n to. regular’salaries, ocean-

.

ographers may supplement their incomes with fees earned from con-

L]
E

; “sulting, lecturing and writing.

N \tJ(
<

s \’

(3) Requirements:

. .
. ‘ - .

(l)‘High School: An academic course should be pursued. As much

‘mathematics, and science as possible should be taken.
! (2)‘College: The minimum requirement for beginning professionak
. } 0 . . * ' ‘
‘jobs in oceanography 1., a Bachelor's degree with a major «n .

oceanography, biology, earth or physical science, chemistry,
;/rgeology, mathematics, or engineering.
, - ’ .

[
‘' N s

Several universities now give a Bachelor's degree in oceanodraphy.

. The National Oceanic and Atmospheric Administration has available a

list of schools offering marine programs.

» ‘ " - \
For better jobs, one must move up to the Doctoral level. The

~ %

V-
.\ more experienced oceanographers direct surveys and research programs
[ 7y ’&P

\
or advance to administrative of supervisory jobs in Tesearch labora-

tories. ' + : , . L.
v ’ Yo et e
. A :

(4) Employment Odtlook; Things will be very competitive through the

.

{

‘ 1980'8. Those with a\ﬁﬁ/D degree should have moré favorable -

L

] .
’ employment opportunities than others, while those #ith less ed~
v .

ucation may find opportunitiesflﬁmited tqgroutine analyticalv .

work as researth asiistants or 'techhicians, Ad mentioned earlier,
- . “on ) PLAR ) N . . ) .,

[
-
|




grthh in‘the field depends much on the’ aWareness of the problems

< ”»

‘and ‘solutions offered by the sea and funding available from the

- I - .

‘federal government\ '

2 , . .‘, T B ) . .

4
(b) Fisheries Scientists (Fish Cultnrists) i . P

(1) Description: As . a source of food phi;maceutieal raw»materi-
° . 4 s
L als and as recreation, fishing haé endrmous possibilities for

e .

our{expaﬁding population. Fisheries research and managementA

. . ot ' .
, < "~ out in the.deep ocean and _glong the extensive inland watersf
- i o' . s N
' - gtill inﬂtheir infancy«f k ’ ~ L. 5’
2 ) \ - K ¢ kY .

.The'emphasis ‘today is on research, management, and educa-
\ ¢ ¢ ’ -
tion-research to- develop'methods of managing various freshwa-

Ry

’

ter and saltwater resources’ fo;l‘gximum sustainable and/or B ¢
r. 3 K P v “ - A
§economid lds of either fish or fishing, m&ﬁagement to-put “ _ .

. \ sord , ;

ce whatnhas\been'lefrned from research: and educaﬂ .~ '

e " into.pract

A

. T % .

\ —— .

tion to inform- the fishermen and the public of. problems in-
-\j 4 . ) L N

- “ L - e
volved and progres-s made. *T e %
Ny . ; : B

. .
- - . - . ¥i
R > - . N . “. » N - . . ' ‘ a
") , ~ ' ° ) M - oY

L3

o + ' _'Fisherieés jobs. for both men and Women-at the professional .-
T level includes o ] AN ~ .ot R o R .
3 \,- !isheries Research:r Researchers studyzthe total environ~(_ ‘
. DeiyS - .

- ment'of fish. They smudy life history, habit and physiolog;l

- ki N
. 2' e

, Thzy’analyze“caxches and fish populations.x e s b, oY
. . “Al11 disciplines of science are usc@ﬁby fisheries scientists- ‘ ‘$3
N . . “

“ ~in doing’ experiments. i 'rhe fma;lor ggal iﬂ to @rovide informa- '

-

Y

gy - o o FAN Ch .

e tion useful inrnaintaining existing i‘.}ks of fish or to L <7
” o, . - \ . . - 3 "y L
produce more fish for foud ana recreatioﬂ. s ¢ _' : . '

< ,‘ ~ r . '\
LI - N -, PR . LTI 4 : i
. e . - . PR B o T/\\ . . PN D S -,
3, A .

~ o \ P . , ., -
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%

T O . -10-, ' . .

.l . . [
‘ Fisheries Manggement: .Many more professionally trained

Y ‘:\ N" .
- fish managers have bgcen hired as time goes on to carry out

. . W

ﬁrograms designed'to supplement; ﬁaintain or restore fish pop-

e
. »

A ulations f7r recreatignal or commercial ;;rposes. The mana-

. ger is concerned with- population controls, catch estimates,

) Thoylution and environmental control, reclamation of fishing

-

wvaters, and any other ﬁork ha(ing to do with managing both .
. e ~ A Co
.- natural and artificial fish productions. »

-
,

Fish Culture: Culturists operate hatcheries, fiah“farms,

and do some work dealing with conservatign and management of
. T . Ty ot . e | <
aquatic resources. Y

! The administrator ‘plans’and co-

Fisheries Administration:

s ¥

ordinates the fisheries research .and development grograms,m

.establishes policies and regulations, and aees that the regu-

~

He coordinates research findings vith

H

"- . lations are enforced.

the work ‘at hand and carries on effective public relations

k]

work. .

4 ' ! Pisheries Teaching.'

L3 \

~

-

. &£
"; in the' U.S. énﬂ'ﬁanada “now have co&rses in fisheriea science
. <
for which teachers are needed, although the turnoverwis slow.

Univeraity tratning ‘to the Ph D._ level is required, aiong vith

» s

’broad practical experience. B

¥

~

P

’Bdueational Writers. Knowledge Qf fisheries, biology, and

vriting abiLity are required. Both the'public and covorkers

must be infornedion prggress in the field. Photography and

More than -100 universities and colleges

PR
o Y




- : -11-

.

'dravipga suppleqeut.uriting.'

€2) Earnings.

S

" In 1972, the salary range went from $7,000 to near-

I

-

2

B iy $40 000 for a: top ad%inistratiVe position.

As in oceanography, a géod background in sci-

Talv

"(3) Requirements:'

. ence and math at the high achool-level is esaent

K Federal fisheries researeh'positions require;a ninimum of
of athleastléo semester hours of college courses; in biology,
) = 'o:\‘ .

>apd aquatic?bciences, and 15 semester hours in bhysicai and

\}

¢« 1

* - - -

. _mathematical sciences. Of these 45 hours'

!

-15 musc be in zoology,, . ,"j %} . ) :;
-6 must be in courses like limnology, fisheries biology,

. fish culture, aquatic biology or equivaIeuﬁfﬁludy in the ;

A

field.

‘Needless to'aay,

.

.'k‘

L
Lo

] » -

-
»
\

tﬁe hig%er the degree, the better the - ~

chance of 1anding~a‘job.

.

(4) Future.

ing steadily.
y T

a fairly new field

% expanding buture‘for fish farhing and harvesting techniques,

i R

o . 4

N eapecially dn underdevelopedlcountriea»of%the‘vorlﬂ:

. .

~

F

’ Commercial fisheries interests see an

[

1

The field ia very young, and very. small but is grow-

It offers variety and challenge.because it ia,‘

" Othér occupatidns in Group‘i include:‘k
;Marine Bacteriologistv - o ’ o
a:Aquaeuthriyts“x - e e ~ . :
. 'éioeﬁemiata' - o | > j;-:fl -~ . J

b4
~

/“iPhyaiqlogiets S 22
< . v i \’,
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t

‘~Marine Physicists
~-Geographers _ . CL

-Cartographners

'-Meterologigts
. -ﬁcologists ) . '. S
-Computer piogrammers
_-Statisticians ) o .
-Coastal Ma;agement. ‘ . :

A

-Envigqnmental Planners & Regulators

o

~Engineers of every kind

e

~Educators ) ‘ :

£
-

oo

Detaile@vﬁxémination of Some Groﬁp II Careers

3

(a) Oceanogfaphic Technician =~ ' Ca

(1) Déscr;ptionk This 16,3’5road fleld‘agd actually-déqcribes

« people performing a,number oE‘occupétional functions .re~

)

* lated to marine activities such as:

R :Mﬁgging and charting the oceans
: ) . o . :
" ‘=Aquaculture X
: 0 ) ‘
@~ -Géophysics ' ,

“bWQathér service

(2) Reqnirements:'yrhe quaiificitibns for oceanographic technician

‘.
-~
-

qre‘!é‘folr%wszii

C

Good background in nsthe@atfcs,‘espec;hl;j matﬂgpatics

. needed to make use of sgient;fic: and engineerihg principles.
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Basic physics and chemistry as it pertains to the par-
ticular fields of technology

Communication skills, including the ability to interpret,

ag&}yze and transmit facts and ideas- graphically, orally, and

in writing. e~

-

Anikssociate degré@‘from a two-year institution in a par- )

AN

ticular area of oceanographic technology is Qefy helpful.

.

* - (3) Earnings: Earnings vary depending on the job and locations,
whether you are based on land or at'sea and the hazards in-
° Se.

«

volved in the job.

Future Outlook: Prospects for .the future,‘as.with the ofhgr
fields of oceanography, vary with what the government is will-

ing to sponsor and awareness of the importance of the marine,

. A

'sgienée. In general, things should pick up slowly and rather

stegdily.

(b) Fish Culture Technicians

(1) Description: There are three main subdivisions under the
. ¢ heading fish culture: fish hatchery (fish culturist) technol-
"\-‘- \ N . . .
e ogy, which varies greatly in different areas; fish wildlife

conservation technology, which deals with species not/usdglly

domesticated; and experimental biolog§ technology, which de-

°

velops methods to propogate new and usefdl species.

7

Fishery hatchery teéhnology is the largest branch of fish -

culture at the present time. The techhi%ian's work consists

1

_of raising and spawning brood fish, caring for the eggs (which’

. ;

o~




 ~L4-

~

involvesipicking dead eggs out and treating others for dfsease)

[y

feeding the youné fishv cleaning.ponds, maintaining hatchery

grounds and keeping accurate records. The fish culture tech-

nician performs a function that IiEs,someﬁhere between that - . m~—\\

’

4
) .

tof the laoorersﬂwho are sometimes employed in hatcheries and

W e

the hattliery supintendent.

Technicians trained in fish wildlife conserzation gener—
“ s ﬂ

ally assist biologists in the performance of field work in

fish conservation programs. They may. be required to gather

field data, engage in habitate improvement programs, maintain

- -

fishways and ladders and improve(streamsu It may require ex-

tensive travel.
; ) L . o .

“ . ‘ .

In experimental:biology techmology, the*fechnician assists

biologists in field and laboratory work involving fishery re-

‘gearch investigations The work consists of sampling commer-

— ~

‘cial 1andings of fish or shellfish for tags and other data.

>

The experiments require meticulous care and attention to de-

»

tail,”and collection of unbiased and adequate data is very im-

portant. S

-

Requirements: An adequate high school-education, including as

much science and mathematics as possible, 1is essential 'Eng—
»

léah and good penmanship, along with typing ability, would be

very helpful: ,

Since the technician's job %g becoming more complex, it °

-

is advisable to enroll in a two-year college' and receiVe an

’

: . . '\‘éj,
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3

" Asgsociate degree before attempting to ihndfa’aoﬁl,,tr
4 ’ - . - ".

B
» ?

(3) Earnings: Fish technicians can-earﬁ hﬁ&wberé fré@.$8,000 to

4‘ ’ r
more tha&;ﬁlﬂ ,000 (mid 1970 figures) In some cases, loW .cost

’

housing is available and living expenges.are low.
»

.. .
< by,

(4) Prosgécts: There is a favorslle long-term outlook. Wifh an

increasing populaéion,yeyenpuagly gove;npeﬁt and privéQe in- .

. ~ , ¥ N o ‘. A
+dustry will have to look to the sea for food. As Yesearch
increases, so do job opportunities in-the field. 1In general,
. .

look for a slow but steady rise im jobs.

Other occéupations in Group II include:

-Limnglokical technicians
~Chemical tec niéiébs

"ot o,

~Geological technicians
S

"=Hydrographic survey technicilans

-Yarine Engineering technicians

-DecKk support. technicians "
) .

' ~Applied rescgrch techniclans

-Oceanographic Instrumentation technicians

1]

~-Underwater technicians

~-Technical writers
. 7
Detailed Examination of- Some. Group III Careers

(a) Pishers

oo .
Y

- (1) Description. Comnercial'g;shers earn their living by catching

~ 4

s
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and selling living resources from freshwater and saltwater

' . bodies.

3

)

““,"Deep~sea' fishers must go @pt, find and catch the fisb and ¢

bring them back for processing.

Crew personneI vary from three to fifteen, depending on
the size of the craft. .Some crew members repalr fishing gear,
- / 7
especially nets. One acts as a’ cook. '

Lo e % .
Captains or experienced crew membens}oﬁirate navigational
. : S :
instruments and listen to radio reportg sboyt fishing condi- .~
. tions, especially how otherrboats are doing. They Operate
‘ . - J

scan fish scopes, which give a tv-like picture of waters. be—

neath the boats. Sometimes they must be out at ska for a num~

] .e
ber of weeks before returning.
- } + - .

‘ "Inshore fishing" regérs ‘to catching'or.trnpping salmon,
crabs, shrimp, lobsters, sardines and oysters; and taking

' alewives, millet, spot, striped bass, shad and butterfish.

»

They are usually out for shorter times tpan the deep-sea
: A - ( ’ ’ ' -
© fishers. . K " ' ‘

.

. . . ) £
(25 Requirements: A person may become a crew member on their way

.

N 1 . .
up and possibly ‘save en%ugh money to get a craft of their own.

’ o Mechanicallaptitude and know-how is necessary to operate mdch-

inery om modern vessels and to quickly diagnose and'repair.sud-

den oreakdowns" . . . ‘ R

N
—~

To get ahead as a fisher, one must have technical knowlsdge.

v

They can take short courses in handling boats and related equipL

‘ .
: SRR
. . *
. .
.

PRt
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. . . menty meterology, ‘navigation, communication, marketing and.“
- o

. T-"' . . ;v » . 2 .
e bidIogyu; These courses are sométimes found in high schools in

:; ) port cities, a f@w colleges and vocatibnal schools.

; L-g., b

~ .

(3& Eatnings. ‘The range is from’ $8 000 to $50 000 depending on the

Y

. . 56b.' Indepéndent fishers are paid by pqundage or volume of

Y

4 » 0 . . R .
) ., catch. . . “L
.‘ “ . - . B e .

* Workers on sea\farms,are paid'on an hourly or monthly rate.

‘Séﬁé:fishers work for unions. Obviousiy; those who have thelir -

AR

4

own:ﬁusiness will do betggr.~>

(4) Prospects: "As research 5y fisneries scientists‘increases, 8o
| will the fishing industry:n ﬁore aﬁq,;ore is done with e@iblg < e
portions of the fish forimeala for poulgry,.etp. New discov-
eriessmay help correct nétritional deficiepzras‘common in tﬁe
world population. As this occurs, it will be';he jﬁb of the
i fisher to bring ché—_fish' in. It will be a.slow .ar{d steady \‘

growth and will coincide with the growth in 6ceanography in

gEnEral. The recent -extension of our protected fishing areas
© may- increase the size of the U.S; fishing fleet. 'This may(lead
. ~ to,nev jobs for fishers. : NN , .
’ ‘ . - » N

(b) Merchant Marine Industry

r

Introduction.” The merchant marine consists mainly gf'private
2 firms that carry-foréign and domestic commerce abogré ocean-~ .
going vessels. 1In 1974, 50,000 people were employed’by the

merchant marine industry.

(1) Description: Occupations in the industry: ‘

<

“The captain has authority and responsibility for the ships
. ) DEEN .

- o
e ~

- operation. He's the master. .

) ' m- .
CERIC - - '20"?""'\ -
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€ \

-The deck officers (mates) are responsible to the Ca?tain for

’ the proper stowage of the ships ca:go, the/safe navigation

of the ship and the maintenance of the ship outside of the’

‘ - L4
Engine Room Spaces. s . oo .
-Boatswains supervise deck crews and carry. out the deck offi-
S N . R \

cer's orders. ' e

-Able seamen steer the ship, and report slightings to the deck

~officer. U b ‘ T | o ’ ~

'
»

L ‘ . .
- =Ordinary seamen do general maintenance work, sucl’ as cnipping'

rust, painting and splicing and coiling ropes.

!

eMariueﬁengineers are responsible for the operation of all the
machinery. . b - ! ‘

r

. ™ LY \' *
~0iless lubricate moving parts of m®chanical equipment.

. ae
~Wipers keep the engine room clean.” &’.@ S

-Firers—éatertenders-regulat€ the” f feld gauges and the amount

|
o

9 ’
~The ships electrician repair&iang‘maintains electrical equip~-

of vater/in the boilers..

. - Ve I . L]
ment. ’ N . -

~-The. chief steward supervises the préparatfon of meals.

_--Cooks prepare meals.. - L.

L3 i
<.,
.

-Utility hands carry food, prepare vegetables an? wash cookiag
e o "

. utcnsils. | ‘ ) P . .

-~ N . - ™
- .

' 51 -

~Mess attendants set tables, serve meals, vash dishes and care
e 5‘ . .

for 1iving quarters. . T . -

-the radio officer keeps contact with the shore and other ships.

and maintains radio equipment. oL &..




* ‘ ’! ) * A - Q »
) ) “ - . > & “ * -
‘ * i?a - 9" I3 . ) -
L]
. e
’ - - ’ . i’( ‘ - ‘
-Pursers\aré\ehips clerks; they gre responsible for the.%gips
: - . 7 A - .
. paperyork.  They. sometimes acgt as pérameaics. . T e
-,‘ ‘ . & L e . @
_There are also deckJWorkers, clerical.operations'andfprofep-
.sdonal and admﬁpistra}fve occupations. e .
e N . . S . L ew L, v

)x
3

-3 ’
. . 2 -

- ,.a L 4 .
: ¥
. (2) Requirements' Formal traini g for ships officers is- ébnihcted

: at State Maritime Colleges knd the United States Merchant

\ " Marine Acod:m§.. Union~run nechnical schools tt@in a limired
e 3 PR

number of officers and seamen each year. - .ymk*u .

R S
[ ~'~;,
(3) Earnings: The rnings vary greatly, depending om»fhe posi- .
: ‘1 Y

tion, from $8,000 'to more than szo goot C e (-
_— I L T e s .
(4) Future Outlook: The maritfme indﬁstry ia severeiy'depressed;

M W
&

Employment levels are expected to remain static throughout

-

the l970 's., However, there are gew young péople in the,merf L.

chant marine. More than;half the ‘people emploged in this 1in-

dustry are ‘over 45. Becaubde of mahdatory netirement‘rhbes, a -

oo large number 'of men will retire in the 1980“8. Accordingly, )

— et K «
Ln b}

employment opportunities will incfease from 1980 onward.”

« -

L. . . o A
a0 e
. Y . . v . N 9
@ »”

S
New York, one of tne largest ports in the world has provided a

large’Variety of opportunities for~employment in mgrine careers‘} How-
24 . g,

_ ever, in recent years_marine employment’in\the New York area has ‘be-

B Y

come severely depressed. _ . ' ‘ .
- - . \ ) R _ ) )3 ) -0 <

v, . i, . . 7'| .-
Job hunters should widen their options and be prepared to accept
g . . ' ?

. & second or third choice t¥pe of job or €o move -to other coaafal ‘areas.

A ~e

: . :
i . o . .
Lo 4 CoL
. f - »
222 ; T
, . P * . . . R - s
- i - . -~ Y Ry ’ "
) - B . -7 o . - * ’ - - i

)
o . . . .
. . . . a hied
- . ’ .
|
\

- - , O
r ’ . ’ MariﬁerCareersWiP"the New York City Argga-: .

<

-

)
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\ . . 9 a .
Opportunities fof training in the New 'York City area are excellent
as long as you are willing to seek a job outside the New York .area ongg

the training program is over. ¢t

-
~
—

Those interested in a training program might contact the Pionaér

’

Marine School Jlocated at Pier 15, East River. This i8 a training school

in the basic marine skills. Students first take a basic course then
pick an area of specialization. ,At the conclusion of the program the

.student is an apprentice in one of the speciality ‘areas such as out~ P
board repair or welding: The schooi publishes a pamphlet explaining

their program. You do not need a high’ school diploma for admission to

A}

- the school® -

-

. . v ‘ .
Those interested should contact Mr. Roger Kreutzer, Director, at
L R ‘ . ] :
766-9056. Another Sthool is the: Oceanic School, 365 West Edd Avenue, -

« 187-2700. ;
For some generaliinformation you might coﬁtact: The Maritime Cham-

-~
&

ber of Commerce, 1 Wqrld Trade Center,.432-0750; The Chamber of Com-

~

merce does not do any hiring- but might "provide you with valuable in-

f '- z 4 - ) . {
£a{;ation as to who to contact for your interest. Ask for Mr. Wieting. °}~
* / i ) * . [

Below is a list of other companies, unions, or institutions 'in .

New YorknCity which might provide information as ‘to marine careers, how-

», —

8
ever, this list is npt exhausrive and iay not be neag&y as helpfq} as

contacting tbe Pioneer Marine Schooly(listed above) . Q\t >/{. n:
' ‘ . | ) . < )
1. Marine Biologicar Laboratory of Wood s Hole ,{i f;"
- IS . g & ",1{:,-:43.* ’”\“ '
487 Park Avenue - . . 735-4446 . //. ' .
- . - . e’ ) : L ‘ e . 7
- o ‘ LY
' ) \ \ \ < \
. , . i
- - - . . ¢
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2. Marine Botanical Corporation ,

885 2nd- Avenue 3§5-5770 (sale %f seaweeh)

A
-y )

, + 3. Marine Carpenters, .ILA, Local 901

. e . ’ . i - . ,
.~ 406 West 13th Street CH3=1470" g -
. .. , Pt :
— w‘“. i - . . ) - . ¢
: 4. Marine Chemist's dInc. : .
> . 1301 E&dsén Street, e . N\ . ’
,QU Hoboken, New Jersey {201) 656-7754
¥ . . s : . . s
. 4 ’ ' [ .t - -
. 5. Marine Claim Service Inc. - - . ,
111 John Street : 267-2709
© 6. Marine Directory - ‘ - A -
. 3%0 Broadway - " 966-7700 < ’ . N
' 3 ‘ . ’ . )
- - ," \ N Li
7. Marine Engineers Beeficial Association, District 2%y,
650 4th’ Avenue, _ t)
B ' - 4? .
Brooklyn, -N.Y. - . 5t8-0209 ‘e - ‘
’. 8. Marine Resources
375 Park Avenue - 355-0017- ]
9. Naktional Maritime Union of America AFL-CIO /‘4/"* ’
» ) Ve N s .
346 West 17th Street 924-3900 ' _ Yo
In pursuing a career you ﬁugtkhave-gatience and be persistent!
/ K' o ) J ) L. . %
) p—— . B . .
- S . « /
. . ’. “ . Li ( . . : -
) T ' :
. o ,‘ -;:'.'. . T e . . : ' . 2
K Q)ﬁ.’; j%%};g .o~ : ) . 2 4 : .
CERICTE T ~ ST Ts
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Annotated Bibliography

‘Abel, Robert B. and Lindquist, Clarence.B. Inﬁ;r<§pace - Sea of

Opportunity. Reprinted from American Education,,U S. Dept. of

-

e T Health, Education an@ Welfare, Office of Education, U.S. Govern—
. 1 ™ ! o o

*

ment Printing office, Division of Public Documents, Washington,

D.C. 20402. Price: 15¢. Cai #PS 5. 256 5602 The article des-

A

- cribes the present and future needs of oceanOgraphers.‘ It points
\ ' Ca
| \ . out that the greatest needs in the future will be in the area of

L) ey >
_ physical and metereological oceanography., The article generally

»e

. . A
describes the requirements which will probably be placed’on pro-

spectire oceanography. : . -
, , \
" Anderson, Roger and Mackin, Edward® Marine Manpower: An Initial .
./ «

. ~-

Asseée;ent; Marine Technology Society Joutnal. v. 10, no.~4;

May 1976. This paper deals with where marine;rélated jobg are

and who' fills.~ thenmn, . " , ‘

Aronstein, Dr. L&ﬁrepce. Oceanography: Care®er Education Teachers

K~ \\\“ Guide (grades‘B-IOY. Board of Cooper?tive Educatioﬁal Services,
Rockland Cohﬁty, New York: 1974, This guide pdints  out some of

* s ‘
the possible skills needed by an oceanographer .with the view that

aé a result of experiencing some of- these skills;;a student may
. g cbme closer t0'reﬂ1£;ing what it is like to be an oceanographer.
American Society for Oceanography. 1730 M. Street, N.W., Suite"413

-, Washington, D.C. 20036. This society will send a- folder with a

<
number of. pamphlets on-the spbject of careers in oceanography. -

-

The pamphlets include such topics as:

-~
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’ ' ‘o ’ ) » ' ' ... - - - ’ -\A'v
s l A readfh‘;list of oceanography books divided by level into
¢ - ‘A - I
. ' }.elementary, Secobdary and adult. ) , :
— ¥ ..
. 2. A, list of varied institutions offering ‘a variety of. courses
g and degrees in oceanography. - ‘ﬁp
3. Employment posaibilig}es with private industgt, universities,
- and the federal government. & . : . 5

\‘A.QCareer>proapecta in oceanpgraphy.. A fEaIiatic aﬁ§}315a1.‘

~ .. . . f . 4 ™
5« cher soW®ces of information: T ‘/ . -t .

~ ¢ " 1 T

-

"Boyd, Waldo T. Your Career in Oceanography. Publisheq'by Juliaa

Messner, a division of Sfﬁon and Schuster, ﬂpc., 1l West 39;h St.,

0,
. ?

New Ydrk,,N.g.glOOl8, 1969. " This desqfibes theekinds of
\ ' - 5 .

activities that & number of different

A& ~ A

form- and in some capés deals with the pay scale and the prospects ~
o ’ W ad - - ~ .

- for the future. W l L - .

’.‘ L Y
Callaghan and Stout. Marine Career Series- Matine Relatéd‘Occupational (/

1hds of oceanagraphers per--

A Prine: for High School Students. Marine Advisory Service, Uni-;

versity of Rhode Ialand April\lyiéq This paper indexes examﬁles'

of job descriptiona fronvscientific,.professional and technical

fields deaIﬁng with the marine sciences.

N

Chronical Guidance Reprint Service, Chronical

k|
.-\M
=~ ¥ 2

- T

Inc. Moravia, New York 13118 Phone 315-497- 0330 (19

This aervice kit may be found in a number. of liﬂ%aries and what

@

it 18,18 a file cabinet which contains reprints of publications

. ) '
.. on a number of careers. Ea&ch reprint provides most of the follow-
L L ., ®
- ¢

1n8L{n£o;nation: g . ' ‘.

»

dance Publication o

-
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’ l.’Work performed or job descriptions

R Y )2 Training and qualifications

“~

. ¢
//§*—‘ 3 Employment outlook ’

4, Earnings‘and working conditions //’
. /.
-\c

The c?reers mentioned’for oceanography were:

5

}?{ 1. ogggnographic Technicians
. ?’ Ocean rapher
&f 3. F;.sh o
? . 4. Fishe Scientist :‘ ) . ‘ . ' *

-

Darby, \Ray, and Patricia, Conqger{ng the Deep Sea Frontier (1971).

e -

’ David McKay Comgany In%,'N.Y. This book describes'many interest-

Q

[N

ng aspects of oceanography and devotes one chapter to its careers
an

-

oné/chagter to lfstiﬂ; of oceanograph;c institutions.

’

Encyclopedia of Careers and Vocational Guidance Vol II. Careers and

J<‘ﬂ Guyidance 1975. J.G. Ferguson ‘Publishing Company, Chicago, Ill.,

- el

-

) in oceanograéhy and’ provides the following information:
* 1. Def nition of the job . .

2. HistoryL * A

- 3. Nature‘ot the work ’ ,; 2 ‘

%~ , 14. Réguirements‘and special ;equirements

- . ;’_JS.‘Oosor&unities for e;perience and exploration (

- _2?4 Methods of entering |
l I Aanncement"

8. Employment outlook

l
LY

[N

. . by ¢ M
.‘Doubleday & Co., Int. This Encyclopedia lists ‘a2 number of- careers

[
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9. Earningsl : ) . '
10. Working conditions ‘ ' Lo

v, 11. Social and'psychological factors

*+ - Y

Gross, M. Grant, Oceanography: A View of the Earth. Prentice Bail, Inc

. Englevood Cliffs, N.J. (1972) This is a coliege‘ level text ’

which devotes:one chapter to describing categories of oceanography

-
o

and their applications. ‘ ST

f‘=’Gaber, Norman H. Your Future in Oceanograghz. 1976, Arco Publishing

n~ |
Company, Inc. 219 Park Avenue South, New York, N.Y. 10003. 143 pgs.

3

This book defines oceanography and distinguishes its many branches.

,The book also attempts to answer the five following questions

aboUt oceanography.' ' . . e
. l What are the skills, education or training required?
2 What are the opportunities? : .
3. Hhat areé the disadvantages? 9
* 4, What are the personal satisfactions?
5. How much can you expect to earn?

‘ ) 'Kovalik, Vladimir and Nada, !he Ocean World . Holiday House, N. Y.1066.

This book presents a genéral overview of oceanogtaphy throughont

and devotes an entire chapter to the question of how one prepares :

-
[3

for a career in oceanographp. . .

Long, E. John, Opportunities in Oceanography. Published by the Smith-

t”

oA

oonian Institute for the Intersgency Committee on Oceanography of
the Federal Council for Science and Technology. Smithsonian Pub-

'lication #4537 ICO _pamphlet #8 July 1964. "

-

= <3

This pam phlet takeo s realistic. look at oceanognaphy and deals 0
\. . . - f A

- 28 |

~

- .
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- with a number of careers in oceanography and the dctivities they

3

-

may be involved in.

Oxenhorn, Joseph M. and Gbldfeld, Burton. Oceanggxaphy and Our fhiure{‘

Learning treands, a division of Globe Book Co., Inc., N. Y.,
\\ﬂg Chicago, Dallas, 1975. ~
This book presents a generai overview of oceanograph}'and includes

activities for children at the intermediate or High School level.

Ross, Frank Jr. Jobs in Marine Science, Commercial Fishing, Marine

Construction and Salvage. Lothrop, Lee and’Shepard Co., N.Y.1974.

This book introduces caréer possibilities in the field of marine

a4 science. . . ' - .

Y

Scharff, -Robert. The How and Why Book of Oceanograpiay.

This is a book written for children of elemgntéry school ige and
¢ ’ ‘ ’
' generally discusses oceanography, Uceanograpners and 'the methods_

by which they study the sea. -

Stalo, Carlo d.-"A Career in Oceanography."'The Science Teacher,

October, 1971, pp. 52-54.
This article describes the progréss of oceanography careers from
what was & traditional approach to a point where many typeg’of

degrees and training programs are offered in oceanography. ,

-Qccupational Handbook 1976-~77 Edition. U.S. Dept. of Labor Bulletin .

1975. U.S. Government Printing Office, wﬁ}hingcén, D.C. 20402,
- - Stock #029-001-01406-6. Catalo; #12.3: 1875/

Along with many other careers the handﬁook describes. a number of

carcer; in ocganogtaphy and deﬁails the following points:

1. Nature of work

——
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’ £
2. Places of employment -
- ' — -

+3. Training, other qualifications’ and advancement

/T\‘
o/ .

4, Employment outlook - - g

5. Earnings and working conditions

[ 4

6. Sources of additional information

‘ . \
Voss, Gilbert L. Oceanography, Golden Press, N.Y. Western Publishing

Co., Inc., Racine, Wisconsin. 160 pp. paperback $1.95.

This

3

book surveys what the sea can be expected to yield and how
N it can be harvested. In doing so itudescfibes careers in ocean-
ography and illustrates their work.

Waters, John F. What Does-an Oceanographer Do? 1970. Dodd, Mead, & Co.

New York, 64 pages, $3.23.

»

_ 'This book attempts to describe with illustrations the many facets

. ' of oceanography. The four basic areas described are:
. 1. Bilological \ :a
2. Chémical-
R -
3. Physical ° . . . ’
4. ‘Geological : \ )

Yasso, -Wdrren E., Oceanography: A Study of Inner Space. 1965, Holt,

A3

Rinehart .and Wington, Inc.
This is a book written for the layman, high school btudegt or
undergraduate sgudeﬁt. The book describes the potential agd’pro-

gress of deep sea oieanograph}.

FILMSTRIPS:

-

A Career in Oceanography. F.S. 2? mm, color, narrated on iecofEN(IO

frames), 1966 Time 15 min. PFor secquary schools & éeneral publiec.

* Available from chyclépedii Britanica Films, Inec.

‘ 3‘3{)

o
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This filmstrip describes the work of oceanographerss the. charac-
tefﬂg;ics needed by an individual interestéQ'in a career in this

field, including the length and typ§ of specialized«training. It
b .
gives information on various employment opportunities, working -.

%
environment, and kind of oceanographic research undertaken by each

” discipline. ~

" FILMS: . :

} Careers in Oceanbgraphy. -Movie 16 mm, color sound 1966. Time 2% min.

For elementary school, secondkry sch;ols and the general public,

¢

Obtainable from Assistant for Public Affairs of~your naval di;trict"

when requesting refer éo MK~16063 (féee). )

-ThiS,film shows thé’typeé of research and acti;ities that awvaiy
the future oceanographer in the iaboratory or aboard ship an&lthe

4equipment available to assist him. , .

-"Oceanology: The Role of People. Produced by Jean-Mdathel Cousteau.

A production of Living Design Corporation. For elementary, juznior

and sépior high school. 18 3/4 min. in eolo;. Cost ?265. Réngal' .
$§21. 1In this film? students see a éroup of oceanographers learn-
ing to study the sea using very s%mple teols. Through a series of
increagsingly involved procedures, they learn that observations made
by the research fgam could not have been done using sensing equip-

£

ment alone. Using very simple éﬁuipmeht'suéh as a snorkle metric

squaré and bags of dye the researchers paf%y out important investi-

gations that tould not have been completed otherwise. Personal

investigation gathers information essential if we -are to géln a

N \
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‘more complete understanding of life in the ocean.

B.F.A. Edycational Media

: Do “Division of CBS Inc.

- 2211 Michigan Avenue
©w ‘i
~ . _ Santa Monica, California 90404 .
. ' ) Other References —
% American Waterway Operators (1973) "Big Load Afloat". :

Bureau. of Employment Security, Manpower Administration (1965).
Dictionary of, Occupationai’Titles (3rd ed.) Vol. I and Vol. II.

Bureau of Labor Statistics (1971) Tomorrow's Manpower Needs, Vol. -1V,

. Bulletin 1937, B , .
Clark, J.y, D. Laist, E._Thomas &.L. Warner (1974) "Marine recreation-
A literature review and status report”. Environmental Guidance
Group.. | )

Corps of Engspeers (1972) Civilian careers in the Corps of Engineers.

Fenten, D.X. (1970) Sea_Careers.(Philadelphia, Lippincott.

Fish anf wildlife Service‘(1966) Conserving Your Fish & Wildlife

a
[

R Heritage. U.Ss. Department of the Interior.

Interegency Committee on Marine Science and Engineering - Federal

< Council for Science and‘Technology (1975) University Cu.ricula
‘ )
in the Marine Sciences and Related Fields, Academic Years 1976-76,

- L

1976~ 77. National Sea Grant Program. . -

International Oceanographic Foundation. Training -and Careers in Marine

Science. (50 centa, free to IOF members)
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Kelly, R. and’'N. Rorholm (1974). An, apalysis of the Rhode Island

-

_Marina Industry. University:of Rhode Island, Marine Technical

Report 29.

~ 4

Marine: Technology chiety.” The Oceans and You ($3).

. < .
' Miami Seaquarium. So You Want to Be a Marine Scientist.’

National Association of Engine and Boat Mahufacturers (1974) . Outline
L on recreational marine yocational training. National Association
Q'ﬁ“ of Engine and Boat Manufacturers.

Oceanography Information Services, Natio;al Acadegy\ofﬁScience.

. <« w4

Scharff, R. (1972) How and Why Book of Oceanography. New York:

>

Grosset and Dunlap.

Smitlhsonian Institution, Opportunitieslin Oceanography ($1.25). Swith-
‘ {

e

sonian Press.- ' - : .

‘

» .  Telfer, D. (1968). Exp;@ring'the World of Oceanofraphy. Ch{cagof

AT
LRESN

Children's Press. .

-

U.S. Department of Labor, Bureau of Labor Statis%ics. Occupational =

<
N

ZOutlook Handbook.

Filmstrips

*

s A Career in Oceanography. F.§. 35 mm, color, narrated on record‘(70

frames). 1966 - Time: 15 min. For secondary schools and the gen-
. .

eral public. Available from Encyclopedia Britanica Films, Inc.

*

"The Marine Biologist. (14™min:) Encyclopedia Britanica Films, Inc.

/ Scientist in the Séa. U.S. Navy, Assistant for Public,Affni;Q of

you 1naval district (when writing ;efer to !ﬁ-iQBZO).

)
’
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User Report Form %% //‘\\

v _ % OCEANS CAREER UPDATE : A&///

é

&

.This is a preliminary description and bibliography of mgrine-telated
careers witﬁ‘somefempﬁasis on the New York area. Designed for second-
ary students, peachers and guidance counselors, the report is not con-
sidered to be combletg. No publication or‘groject.canwserve its éon-
stituency without ?he;r‘continuing input. Your suggesfions of addi-
tional marinefrelgyed careers, texts a?d publicatipns would be greatly
appreciated. Credit will be given in the aéknowledgement for all sug-.
gestions -used. We realize ihis paper needs a?ditional information\on
marine careers in New York Clty.an%ﬁgbok forwéﬁ@ to help:in this are;.

'
®

Please list additidnal marine-related caréers and your source of infor-

mation on each: . . ’

-

Ple;se list additionalzmarine-related carear literature and audio-

- visualfmedia (where can 1t'be rented on purchased?)

_ | :
Retufn to: Mﬁrine Caree;s

.Sea Grant Advisory Sérvice !

381,Park Ave., South, Rm. 621 . / .

- N 3

"Ne‘ York, New York.10016

Your name & title (if any)

v

School

T . Address & Zip Code - .




