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FORE WORD

The first known effort Lo assess the economic interrelationship
and impact of the marine resources and industries of Texas has
been assembled in this study, Economic Im act anal sis of Texas
Har inc Re sources and Industries.

The approach of the autIiors has been to .I.ncorpor ate concepts of
regional economic growth theory and resource economics to the
problems of marine resources and industries. In particular, the
dynamic roles of marine resources and industries within identified
growth core areas along the Texas coast are emphasized. Individual
analyses of major marine industry groups are presented along with
e st ima te s of the total employment and sale s impac t of the se in-
dustries on the Texas economy. Projections to the year 2000 for
these industries also are provided.

The Industrial Economics Research Division is grateful for tlute
assistance of more than 700 individual firms in Texas, various
state agencies, and many individuals who provided information and
other assistance in the development of the study,

This project was partially funded by the National Science Founda-
tion's Sea Grant Program institutional gra~t GJI-59 made to Texas
A%I"I Unive rsity.

James R. Bradley, !Iead
Industrial Economics
Research Division

June, 1970



h Texas Marine Region of b3 counties is delineated as a study area
for the economic impact of marine industries. This region is
divided into Primary Marine Regions I and II and a Secondary Mar ine
Region. Periphery and growth core areas are located within each
sub-region. The structure and location of marine industry com-
plexes are analyzed in terms of. a lead-lag relationship between
growth core arvas and the periphery. h shift-share and location
quotient arralysis indicate that Texas Marine industries have a
record of high growth.

The coastal onshore and of fshore geologic structures of Tvxas arc
related. The ma jor mirac ral produced onshore is natural gas witrr
significant amounts oI oil. natural gas has been the major mineral
produced olfshorc.

Morc than 40 percent of the state population resides in the Texas
Marirre Region; 75 pe rcent of this total 1 ives in Primary Marine
Regions I and II, located adjacent to the Texas coast,

The core are a of Pr imary Marine Region I is the marine industr i al
center of Texas. This area represents a major world offshore in-
dustry cvnter and is a ma jor import-export maririe complex of the
United State s.

 !f Fshorc mineral industrir s in Texas iri 1949 employed nrore than
23,000 persons and had sales of. more terran 4972 million. I'1ar inc
transportatiorr industries employed morc tI>an 18.000 persons: sales
we rv more than $r�9 mil,l ion. Comme rcial f i she rie s had approx imato 1 y
+219 millior> in sale s and employed more than 12. 800 persons. Marine
recreatior~ and tourism generated $190 million in expenditures by
out-of-state visitors with millions more genernt< d l>y local demand.
 .overnment employed approximately 5, 200 persons ir~ marine related
activities.

The total dirvct and ir>d i rect impact of marine industries in the
Texas Marine Region was estimated to be approximately <l. 9 billion
in sales. Total cmployrnent generated was more than 150.000 workers.
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CHAPTER I

INTRODUCTION: THE INTERRELATIONSHIPS BETWEEN MARINE
RESOURCES AND ECONOMIC STRUCTURE

Attention has centered in recent months on the impor tance of the
oceans and shipping for the economy of the United States. Par-
ticular focus has been on the economic influence and potential of
marine resources on the economies of all nations in the world.
Marine resources and marine industries have historically been major
propulsive elements of economic growth in the state of Texas. The
following sections will focus on the overall economic impor tance
of the marine environment with specific reference to marine-oriented
activity in Texas.

l. Economic Focus of the Marine Environment: A World Overview

The strategic economic role of the world marine environment is con-
firmed by the following facts: �! all major industrial nations
have extensive coastlines; �} an estimated two-thirds of the gross
world product is produced in coastal zones; �! more than 80 per-
cent' of the world metropolitan areas are coastal areas;  ff.! of the
25 largest United States cities, 18 are coastal cities; �! more
than 75 percent of the total population of the United States resides
in coastal or Great' Lake states; �! more than ff5 percent of the
nation's urban population resides in coastal counties, and �! all
of the major rnegalopoli now projected for the year 2000 are located
in coastal zones � the margin where land and water meet and inter-
act.l

The primary role of major water bodies in the world economy has beers'
to provide inexpensive transport linkages to distant markets and
resources. Coastal zones of the world have been the location points
for heavy and medium size industries. Reduced transportation costs,
time, raw material availability, access to major markets, and the
economies available to industry at port sites have been major
factors in coastal zone industr ial locations.

2. An Overview of Texas' Marine-Related Economic Develo ment

Areas proximate to the Texas marine environment have experienced a
development pattern similar to other regions of the world. Eco-
nomic growth in Texas has been directly related to access to the
Gulf of Mexico and to the rich mineral resources found along the
Gulf Coast. The Texas coastline covers more than 1,080 miles.

1Marine Science Affairs - Selectin Priorit Pro rams. Annual
Report of the President to the Congress on Marine Resources and
Lngineexing Developm nt.  Washington: Government Printing Offi cr,
April, 1970! p. 31.



Gulf of Nexico air masses dominate the state's weather and the
substructure of the Gulf Coast explains the geophysical content of
the Texas coastal region. In addition to providing inexpensive
water transportation, the estuaries, bays and other inland waters
along the Texas coast constitute the major spawning and nursery
areas for more than 70 percent of t' he fish population in the Gulf
of Mexico. The coastal area of Texas is also one of the world' s
major oil and natural gas production centers.

Narine-related leisure activities are also big business in Texas.
Sport fishing, boating, swimming and hunting along the coast gen-
erate employment and incomes for thousands of Texans. The impact
of these and other marine-related activities is responsible to a
large extent for the population and industrial concentration
apparent along the Texas coast.

Nore than fifty percent of the residents of Texas are located
within a radius of less than 100 miles from t' he coastline. Two-
thirds of the state's total value added in manufacturing emanates
from industries located within the coastal area.

The early development and maturation of the Texas economy is ex-
plained largely in terms of Gulf Coast resources and related in-
dustrial activity.

The Texas "Industr'ial Revolution" began with the discovery of oil
and natural gas along the state's coastal region and the develop-
ment' of port and harbor facilities along the eastern half of the
Texas coast. Additional coastal hydrocarbon discoveries provided
the primary growth thrust for attracting people and industry to the
Gulf Coast. Increased population, greater industrial diversifica-
tion, and the specialized industrial growth stemming from oil and
gas were the major factors contribut'ing to the transformation of
the state's coastal region from a rural to urban industrial complex.

The World Wars marked another turning point in the maturation stage
of the Texas coastal economy. The demand for petrochemical products
along with the increased requirements for oil and natural gas during
and following World War II stimulated large-scale investments in
coastal refining and processing facilities. The Texas Gulf Coast is
currently the Location for the world's largest petrochemical complex
in terms of output and investment. The Texas Gulf Coast is the most
important source of natural gas in the United States and contains
reserves of more than one trillion cubic feet. Construction of the
Intracoastal Waterway and expansion of port facilities by private
industry and navigation districts in Texas were reinforcing factors
in t' he development of coastal petro-industrial activity.

Within the past 20 years, new mining technologies and the world
demand for larger energy supplies stimulated the search for oil
and natural gas on offshore leases. The Texas offshore oi] and
gas industry is now concentrated from the Galveston Bay area to



the louisiana border. The environmental demands for maintenance and
supplies for offshore platforms and exploration vessels have attracted
new supply industries to the Texas coast. As a result of these de-
mands, t' he Houston area now is one of the world's major offshore ex-
ploration and supply centers.

The rise in population and personal income following World War II
increased the demand for marine recreational facilities on the Texas
coast. The state 's coastline is now dotted with several communities
whose major source of local income is generated by the demand for
marine recreational f ac ilit ie s.

In summary, the natur al resources. the access to world markets and
resources. population growth, climate and the self generating eco-
nomies of industrial concentr ation along the Texas Gulf Coast have
been major stimulants to the economic growth of the state.

3. Re ional Delineation of Study Area: Definitional Issues

To facilitate the assessment of the r'ole of the marine environment
on the Texas economy, a marine region has been delineated as the
study area of this report.

The region consists of b3 counties located in the southern half of
Texas as shown in Figure I. The Figure includes the "coastal zone'
of Texas along with a buffer zone of counties that have impor'tant
economic linkages with marine activities on the Texas coast.

In similar studies conducted for other states, the term coastal zone
has been used as the area of analysis for the assessment of mar ine
activities. In these studies, the coastal zone has been defined as
those geographic areas having a boundary with t' he sea or ocean.
This coastal zone has also been defined as that portion oi' the land
which is affected by its proximity to the sea and that part of the
ocean that is affected by its proximity to the land. It includes
the inshore part of' the continental shelf, ocean shoreline. and
estuaries with their marginal shores. This approach emphasizes the
sensitive ecosystems in the estuaries and related shallows and thc
impact of coastal development on local resources and environment.
Hsing either one of these coastal zone definitions as a basis for
delineating the study area for Texas' marine activities would ignore
the direct role of several major Texas marine industries.

The coastal zone definition is adequate for analysis of offshore
mineral resources, the fisheries, oceanographic-related research,
pollution, air-sea interaction, aquaculture and marine recreation.
The coast'al zone definition, however, does restrict t' he analysis
to the contiguous coastal area. Alternatively, a more liberal
approach to studying the influence of marine activity has been thc
"hinterland" concept. This concept has been used in numerous
studies to assess the economic impact of ports and harbors. Thc
hinter land is the areal extent of inland trade points linked with





a given coastal port; it is the area for which the port forms an
economic outlet because of lower transportation costs. A por t may
have a different hinterland for different' commodities that enter

into its trade. When some of these commodity hinterlands coin-
cide, a rough linear boundary can be drawn. Variations in the
boundaries of these hinterlands arise from the nature of commodi-

ties, ccmmcdity rate s$rcctnre, with which it is trading, and the
t'ype of sea transport. With no less than 12 major deep water
ports along the coast of Texas, a complex hierarchy of hinterlands
with boundaries f ar beyond the border of the state can be specif ieQ,
Geographers have dist'inguished three components of a typical hinter-
land: �! the immediate metropolitan area of the port; �! the
"non-competitive hinterland," in which the port has a freight rate
advantage and �! a per'ipheral region where rates are equal or the
rate differential is low enough so that a port may compete for
traffic on t' he basis of factors other than rates.

Alt'hough a knowledge and understanding of the economic hinterland
of Texas' ports is germane to an analysis of the economic impact of
marine industries, the hinterland approach does not encompass some
key marine activities although it does focus on major sources of
demand for marine transportation services in Texas.

The coastal zone appr oach is too limited and the hinterland approach
is too specialized. In this report, a more general marine indus-
trial regional approach is presented The study area of 63 counties
is delineated based on marine resource and marine industrial inter-
relationships. Figure 2 indicat'es t'his delineation,

The st'udy area is sub-divided into a primary and secondary region.
The Primary Region consists of Regions I and EE. The Secondary
Region consists of Region EEI, and the remaining 19l counties of
the state are described as the rest of Texas. Primary Region I
contains 25 counties; Primary Region EE contains 17 counties, and
Secondary Region EEE is comprised of 21 counties. An alphabetical
listing of these counties in each region is shown in Appendix A.

Each sub-region is further identified by a core-growth area and a
periphery. The core area constitutes the location of the major
marine-industrial activity in the sub-region, The periphery is
identified as those areas whose economic growth is dependent on
the mar ine industr ial and related activity in the core area.
Section 6 of this chapter discusses t' he complex economic relation-
ship between core and per'iphery.

2
V. W. Horgan and James Bird, Ports and Harbors.  T.ondon:
Hutchinson University Library, 1961! . p. 111.

3
Eric Schenker. The Port of Milwaukee: An Economic Review.
 Madison: The University of Wisconsin Press, 1967! . p. 6 I
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Unique relationships exist between the complexity of the marine
industr ies in the State of Texas and the quality and quantity of
marine resources directly or indir ectly related ta the Gulf af
Mexico. The delineation and structuring of the Texas Marine
Region is based upon the economic approach to marine resource
analysis and the theory of interregional ecanomic development.
Sections four and five discuss these issues and section six gen-
erates the major' hypothesis of this report as to resource inter-
relationships and the state's economic growth. Section seven pr o-
vides a general outline of the total study project.

Economic A roach to Marine Resources Anal sis: Texas and the

Gulf of Mexico

Ecanomic analysis of mar ine resources and marine industries for
Texas is concerned with the direct' and indirect interdependency of
onshore activities in Texas with the Gulf of Mexico. The interface
of the Gulf of Mexico with the Texas coast covers more than 1,080
miles. The Gulf itself is slightly less than three times the size
of Texas.

The presence of this massive body of water and the natural construct
of bays and estuaries along the state's coast constitute a major
asset in the overall economic wealth of Texas. The bays and estu-
aries and the tidelands 10.V miles from shore are the property uf
the St'ate of Texas. Beyond these boundaries, the federal govern-
ment controls leasing rights for offshore exploration af mineral
resources. Knowledge of t' he geophysical structure, depth, climatic
condition, mineral and fishery contents of the Gulf would seem to
provide a comprehensive assessment of the economic potential of
the Gulf This approach, however, is necessarily partial and stems
from ambiguities in the current use and meaning of a marine resource.

In economic life, man consumes twa fundamental kinds of naturally
occuring scarce resources: {1! replenishable resources, such as
fish, timber, and waterfowl and {2! non-replenishable resources.
such as petroleum and natural gas. This second category is often
called "exhaustible resources,'" The first category of resources
is capable af regeneration as man consumes a flow of the resource,
while the second represents a fixed stock whose inventor'y can only
be exhausted over time. A marine r'esource may nat be exhausted
in the physical sense, but in the economic sense. A resour ce may
exist but its small availability and low expected return may elimi-
nate it from economic consideration.

Ver non L. Smith. "Economics of production from Natural Resources."
American Economic Review, p %09.



This view of natural resources is analytically useful for specific
resource problems and is widely used. It does, however, provide
only a partial view of natural resour ces in that it encourages a
static typology of marine resources such as fish, minerals, beaches,
and harbor s that fails to highlight the interrelationships among
all marine activities and the real socio-economic benefits and
costs of these act'ivities The current view would identify the
state's marine resources as all replenishable and non-replenishable
resource elements directly or indirectly related to the Gulf of
Mexico. 1[owever, as indicated in the previous section, the assess-
ment of marine resources is a regional problem that concerns not
only productive elements in the coastal zone but also activity and
resources over a much wider geographical and economic landscape,

A more generalized appr oach in evaluating the state's marine envir-
onment would be to consider the Gulf of Mexico as the basic marine
resource and to analyze the alternative uses of the Gulf as products
or services produced by the combination of the Gulf's resource
elements with labor, capital and management.

This approach to marine resource analysis allows the analyst to
distinguish between a resource called fish and a product called
fish 7 The Latter is the result of factor input utilization in a
production process; the former constit'utes part of the replenishable
resource wealth of the Gulf. The out'put' of the offshore mineral
industry, the fisheries, the ports, the services of coastal r ec-
reation and all other marine related industry can be assessed as
t' he product of the combination of the marine resource, the Gulf of
Mexico, along wit'h other factors of production. This approach also
facilitates the identification of alternative use-demands for the
marine resource, i.e., fish caught by the sportsman versus species
caught by commercial fishermen or water resources for' recreational
use versus ocean-going trade. This approach to resouxce allocation
also facilitates delineat'ion of the collective and specific dis-
economies or externalit'ies resulting from resouxce disequilibrium
from marine oriented manufact'uring act'ivity. The impact of a hurri-
cane on all economic activities in t' he coastal area, or the impact
of air and water pollution on the ecological equilibrium of the
marine resource are examples of collective externalities.

The dichotomy of replenishable and non-replenishable resources can
be utilized to focus on specific problems within a more general
regional economic approach to marine resources and marine industries.
This report focuses on the total marine environment generated by the

6Niels Rorholm, i[arian C. Lampe, ar d Joseph F. Farrell. A Socio-
Economic Stud of Narra ansett Ba Rhode Island.  Providencc.
R I .. University of Rhode Island, 1968! . p. 3.



Gulf of Mexico. Given this analytical approach to marine resources.
specification of what activities constitute marine industries can
be clarif ied.

5. Marine-Re lated Industr ie s

Marine -re late d industries are those activities tha t �! re qui re
marine resource inputs to produce a give~ output or service or
�! that provide services or products to the directly related
mar ine industr ies under �! . Examples of industries under �!
are the water transportation, fishery, offshore exploration and
mining, marine recreation, and oceanographic research and develop-
m.nt industries. Each of these activities requires direct access
t'o the Gulf of Mexico to produce its product or to provide its par-
ticular service. The second category produces goods and services
required bv the direct marine industries. Fxamples of industries
include the offshore supply indust'ries, shipbuilding and repair
industries, marine electronics, and marine engineering and con-
struction industries.

In this report, marine industries will be identified by a four-
digit Standard Industrial Classification  S.I.C.! number. This is
a classification system of' industry used by the federal governm nt
that ident'ifies firms by the type of product or service produced.
Five general industry groups will be used in this report. They are
�! Offshore Mineral Industries, �! Water Transportation, �!
Fishe ries, �! Tourism and Recreation, and �! Othe r industry.

6. Re ional Marine Resource and Marine Industr Anal sis: Theor
and Practice

is gc ogr a ph.i c a.! 1 y
r than the hintc r-

study a rc a lie s
Thc funct I OJ Ia]

ustri al acti vi t'y
t' he region.'

The 63-county marine region, as already indicated,
larger than a "coastal zone" delineation and smalle
land approach. The rationale behind the specified
in t' he functional approach to regional delineation.
approach relates the interdependencies of major ind
in a region to the secondary economic struct'ur oi

Horst Siebert. Re ional Economic Growth: Theor and Polic
 Scanton, Pa.: International Textbook Company, 1969!, Chapter Two:
and Harry W. Richardson. Re ional Economics.  New York. Praigcr
Publishe rs, 1969!, Chapt'e r 9.

The S.I.C. categories that produce marine-related product's or that
allocate som or all of their employment effort' to providing mar inc-
related services are listed in Appendix 8 of this report. This
listing is designed not to reflect only those industries whose
activities are 100 percent marine related  such as fisherics! . but
also to include those industry groups producing marine-related pr o-
ducts, equipment or providing auxilliary services to marine industries.



The areas where these irrterdeperrderrcies ar<.. currceritrat< d arr ca] led
growth core or growth pol<: areas. In t1ris r< port, a marir«core nr
marine growth pole area and a s»rro»ndirrg pr riphr ry arr id' r~tif rr d.
As shown irr Figure 2, the Texas Marirre Region is s»hdividr d into
thr'ee smaller regioris. Thc Primary Marine Region r ontairrs Rr < ion I
and Region II. In each region, a marine cor< arid a periphery have
been identified. In the Primary Marine Region, the marine core
ar eas are the Houstorr-Galveston- Port Arthur complex ar~d the Corp»s
Christi-Rr ownsvil.le complex, The Secon<1ary Marine Region core corr-
sists of the San Antonio-i,aredo areas. The Sccondar'y Regiorr is
identified as a major source of marirrc rccrcatiorral demand. The
rest of Texas includes the remaining 191 co»nties. The core area
region contains the center of mar irre-related activity, and the
core area marine industries provide the major economic growth
thrusts to the communities and industrial activities in the peri-
pheral counties.

Core areas of marine industry concentration are often described as
regional growth poles. Each region can be described as being
"polarized," i.e., its growth is viewed as a function of economic
activity in the core area Region I in Figure 2 is polarized orr
the Houston-Galveston-Fort Arthur complex; Region II is polarized
on the Corpus Christi-Brownsville centers Core areas are also
t' he population centers within the region and the primary rrode for
transportation networks, communications, the location and!or pro-
cessing center for raw materials, and for the maze of secondary
industrial and service industries typical of major urban centers.
In viewing the economic development of t' he Texas Gulf Coast, t' he
economic hierarchy begins with the core area,

The process of economic growth in t' he Texas Marine Region is ex-
plained by the "spillover" or "spread" effects of core industrial
activity. The direct employment and income generated by these
mar ine industr ies stimulates employment in secondary and tertiary
industries by some multiple factor. These indrrstry multipliers
are important in assessing the economic impact of these industries.
For example, expansion of offshore drilling activity has a direct
employment effect on the Houston-Galveston-Port Arthur core area.
Materials necessary for exploration, platform construction, oil
well equipment, supplies, maintenance, and pipeline construction,
may be purchased fr om a variety of locations inside and outside the
core area and also outside the region. This expansionary effect
has consider able indirect effects on employment and incomes within
and outside the region, In addition, demands for mar ine related
commodities may come from outside the Texas Marine Region. For
example, the increase in world offshore explor ation has stimulated
significant amounts of business in the Region I core area. This
"external" or "export" demand is an important factor in the growth
rate of each region. Particularly with regard to the port and harbor
activity on the Texas coast, the United States and world demands for
commodities competitively exportable from Texas ports constitute the
critical factor in the growth of port-related urban complexes All

10



major and intermediate siz< rrrhan ar~ as irr thr primary rr «iuns of
the Texas coast have direct access to a pur t. 1«eductiurr ul this
external demand would critical Ly inf Lucre  th~ 1~owth ratr nf t'hp
Primary Marine Region core areas. Tlrc. regional dent ineation and
core-per iphery approach outlined provide the analytical stage
for' in-depth analysis of the total regional economy of the Texas
Gulf Coast and the role the marine industr ies and marir>e resour ces
play in the total state economy. The following section will dis-
cuss the overall outline of t'his report.

7. Summar of Marine Im act Anal sis Stud

The recent attention to the problems of coastal zone management and
growth has prompted the search for underlying relationships between
marine resources and marine-related industrial growth, Several
theoretical tools of analysis lend themselves to assessing these
relationships and the economic impact of marine industries on the
economy of Texas.

Given the delineation of the Texas Marine Region and its alterna-
tive core and per iphery and also the definition of marine resources
and marine industries, a framework of analysis can be established
to study the economics of marine activity in Texas. A schematic
is presented in Figure 3 that outlines the analytical approach of
this report.

phase of the report relates
Region into component sub-
This includes discussion of

and marine resources contained

As the schematic shows, the initiaL
the delineation of the Texas Mar ine
regions with a core and periphery.
the definition of marine industries
in Chapter I.

To delineate the role of Texas' marine industries in this overall
projected growth, a ser ies of brief analyses of major marine in-
dustry groups is provided, With knowledge of the relative impacts
of these marine industry components, and from estimated multipliers
of the direct and indirect impact of marine industries, the esti-
mation of the overall impact of marine-related firms in Texas can
be made. Forecasts of this total marine activity and it's expected
future impact will conclude this repor't.

The second phase of t' he report pr ovides a comprehensive socio-
economic analysis of the entire Texas Marine Region. Included ar e
an overview of the resource base of the region, a location quotient
analysis that will identify the relative concentr ation of industries
in the region, a shift-shar'e analysis to identify lead-lag relat'on-
ships of employment growth among alternative industries and fore-
casts of population, employment, and income.
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C11A PTER II

ANALYSIS OF T11E GEOPHYSICAL AND SOCIO-ECONOMIC

STRUCTURE OF T1IE TEXAS MARINE REGION

A greater understanding of the interrelationships of marine indus-
tries and marine resources requires a detailed assessment of the
geophysical and socio-economic str ucture of the Texas Marine Region.
The following sect'ions will discuss and analyze t' he geophysical re-
source base and the overall industrial growth of the region and
indicate the cause-effect relationship of marine resour ces and in-
d us tr ia 1 growth .

1. Geo h sical Resources in the Texas Mar inc Re ion

Elevation in the Coastal Plain province rises from sea level along
the Gulf Coast to more than 500 feet at the Balcones Escarpment as
shown in Figure 4. The Escarpment marks the abrupt rise from the
Coast'al Plain to the Edwards Plateau of Sout'hwest'em Texas. Most
of the Texas Marine Region is related topographically. The eastern
Texas forested lands lead into rich-soiled prairies toward the west
to the Rio Grande, the prairies merge into undulating br ushy plains
country.l

The Coastal Prair'ie is largely a deep accumulation of sediments.
This belt of coastal lowland, some 50 to 75 miles wide, is the most
recently emerged portion of the continental shelf, Quite level for
some distance inland, the Coastal Prair ie rises r apidly to abo~t
100 to 175 feet along its inland edge. Except for the steep-sided
channels of traverse streams, the Coastal Prairie is a clay plain

lThe Re ort of the U. S. Stud Commission � Texas Part II Resources
S. Study Commission on the Neches, Trinity,
Guadalupe, San Antonio, Nueces, and San Jacinto

Intervening Areas  Washington; Government
March, 1962,

and Pr oblems. U.

Brazos, Color ado,
River Basins and

Printing Office!,
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The Texas Marine Region comprises more than 25 percent of the state' s
total land area. The 63-county study area is located in the Coastal
Plain physiographic province, a segment of the greater Gulf Coastal
Plain that extends from Florida to Mexico. In Texas, the Coastal
Plain province includes all of the Neches and San Jacinto River
basins, most of the Trinity, San Antonio, Nueces River basins, and
significantly large segments of the remaining three basins, the
Brazos, Color ado and Guadalupe. The approximate extent of the Texas
Marine Region wit'hin the Coastal Plain province is provided in
Figure 4. The other major Texas physiographic provinces are also
indicated in Figure 4 as the Central Lowland pr ovince and the Great'
Pl.ains province.
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almost unrelieved by erosional features. T imbr r in< r~ as< s toward
the more humid eastern por'tion of the prairies. Thr rc .is a con-
siderable area of marshland along some parts of' the upper coast'.
notably east of the Trinity River. 2

2. The Geo h sical Relationshi of t' he Gul f of Mex ico and t' hc

Texas Marine Re ion

The major structural feature geologically in the study area is the
Gulf Coast geosyncline that underlies the Gulf Coastal plain. The
geosyncline is the sedimentary basin comprising the Gulf Coastal
plain and thr northwestern part of the Gulf of Mexico.3 The land-
ward limit of the geosyncline is considered to extend less than
200 miles north of the present Texas shoreline. The southern
limit of the geosyncline is believed to occur in the vic iniety of
the Sigsbee Escarpment as indicated in Figure 5.

The st'ructural history of the Western Gulf Coast and adjoining
parts of the Gulf of Mexico is essentially the development of this
geosyncline. The structure of the geosyncline explains to a large
ext'ent the composition of mineral deposits found onshore and off-
shore Texas and the Gulf Coast. The alignment of the geosyncline
extends from Alabama to northeastern Nexico. Figure 5 provides a
zonal delineation of the seven major geologic provinces of the Gulf
of Nexico. The Texas-Louisiana Continental Shelf area constitutes

the area of greatest offshore industrial activity. The offshore
area south of Texas and Louisiana, which includes a major portion
of the geosyncline, is characterized by diapiric salt structures
from near-shore to the Sigsbee Escarpment." Figure 5 shows that
the shape of the Texas-Louisiana Continental Shelf extends more
than 100 miles off t' he Texas shore and tends to narrow near the

Louisiana delta area. Geologic struct'ures and sands in the
Louisiana-Nississippi delta area contain large quantities of mineral
resources. This shallow, low level area has been a major factor in
hydrocarbon and natural gas offshore development along the Gulf
Coast and has influenced the characteristics of port and harbor
development along the Texas coast.

Texas onshore mineral development is geologically related to off-
shore deposits. One of the leading minerals, natural ga~, has been
produced extensively in both onshore and offshore areas.

2I bid.

E. H. Rainwate r and R. P. Zinguia  eds.! . Geolo of the Gulf Coast'
and Central Texas.  Houston; Houston Geological Society, 1962! .

4John W. Antoine and James C. Gilmore. "Geology of the Gulf of
Mexico," Ocean Industr, Vol. 5, No. 5,  May, 1970!, p. 37.

5"Big Unknowns in Geology," Petroleum En ineer.  January, 1969!, p. 81
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Three major structural features in Texas have affected the oil and
gas accumulation in t' he Coastal Plain of Texas: the East Texas
Ernbayrnent, the coastal salt domes and the Rio Grande Ernbayment,
Figure 6 indicates the oil and gas geologic features in t' he State
of Texas with t' he boundary of the Texas Marine Region. Geologi-
cally, all major and giant hydrocarbon fields in the coastal pro-
vince occur in association wit'h or basinward from t' he Nexia-Talco
fault systems or its equivalents. More than 90 percent of all major
oil deposits discovered in the coastal region occur Gulfward from
these systems of faulting, Houston, in Harris County, is in the
center of a region characterized structurally by a great many salt
domes and other structures related to subsurface salt movement.
The important oil and gas deposits associated with these features
have been in Cenozoic r ocks alternating from shale to sand, Other
import'ant mineral deposits on the coastal province include lignite,
gypsum, extensive supplies of shell from the coastal bays, sulfur
obtained from the cap rocks of salt domes and the tidelands of
Texas, and salt. The extent of mineral resources off the coast of
Texas is not yet established. Recent geophysical surveys indicate
that' the Gulf of Nexico is a large reservoir of oil, gas and sulfur
along with economically significant amounts of titanium, zirconium
and other minerals. Most of the mineral production on the Texas
continental shelf has been natural gas. While early production
occurred in the state- owned bays, much of the current' exploratory
activity is on areas leased from the federal government.

The Texas Gu1f Coast is the most important source of natural gas
in the United States. Reserves are estimated at more than one
trillion cubic feet. The presence of this resource in the coastal
province has stimulated the development of the vast petrochemical
compl.ex in the coastal region.

The interrelationships of the geologic structure of the coastal
province and the mineral resources found in t' he area provide the
basis for understanding the irnpor tance of the Texas marine environ-
ment, The Gulf of Mexico, the world's ninth largest body of water,
is itself the key marine resource available to Texas. Most of the
shrimp consumed in the United States are caught offshore Texas.
Other marine food forms are being studied . In addition, the Gulf
is a supply of water reclaimed through desalination plants located
on the coast, At' the int'erface of land and the Gulf of Mexico,
are the extensive natural bays and estuaries that provide br'ceding
and nursery areas for the fish populations in the Gulf. Marine

6 Ibid. p. ll-l3.

Michael T. Halbouty. "Economic and Geologic Aspects of Search
for Gas in Texas Gulf Coast'," Natural Gases of North America,
Vol. I, B. Warren Beede  ed.! .  Tulsa: American Association of
Petroleum Geologists, 1968! . p. 271.
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recreational areas have also provided a huge outlet for Ti xas
residents. In addition, the Gulf of Mexico acts as a depository
for natural sediments and industrial pollutants from th~- land
areas of Texas. Much of the industrial locational inft.uence ex-

erted by the coastal region derives from the direct a~ress to the
Gulf. This access to a water outlet is a key mar ine rpsouree,
4 major influence of the Gulf on socio-economic activity of Texas
is the climatic conditions influenced by the marine environm nl,
The following sections will discuss briefly the Gulf coastal
climate and the population affected by this marine environment.

3. Climate

The Gulf of Mexico dominates the climate of the Texas Marine Region.
Warm, moist Gulf air masses move over the study area throughout the
summer and spring seasons. The coastal area is generally humid
with temperatures ranging from up to 100 degr ees in summer to the
low 30's during the winter months. Tides along the Gulf Coast are
predominantly diurnal, i.e., there is usually but one low water
and one high water in a tidal day.

4. Po ulation in Texas Narine Re ion

The spatial distr ibut'ion of the populat'ion located in the Texas
Marine Region has tended to cluster in the southeastern Gulf Coast
area of Primary Marine Region I. The region contains the greatest
eoncentrat'ion of oil and gas reserves in Texas, and is the state
focus for offshore production and leading port facilities. It is
also the center of the petrochemical and fabricated steel indus-
tries. The importance of the regional core areas as population
centers can be seen in Table l.

Charles Theurer. "Mapping the Coastal Nargin," Law and the Coastal
Zone. National Science Foundation Sea Grant Pro

Station: Texas ARM University, 1970!. p. 36.

Damage to
estimated

the storm.

~tr, Vol.

offshore oil structures by Hurricane Camille in 1969 was
at <100 million. Nore than 150 persons were killed by

See "Camille's Impact," by W. Jeff Davis, Ocean Indus-
4, No. 10,  October, 1969!, pp. 11-17.
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Other key factors of climatic condit'ions created by the marine
environment are the seasonal storms and hurricanes. Hurricanes
reaching the Texas coast generally follow a west-northwest course
across the Gulf of Nexico and curve north after reaching land
areas. During the 1960's the entire Gulf Coast area experienced
its wor st hurricanes. Carla, Betsy, and, recently, Camille des-
troyed over 91 billion in homes, factor ies, business establishments,
offshore structures, along with taking a large toll in human life.9



TABIE 1

SPATIAL DISTRIBUTION OF TEXAS

MARINE REGION POPULATION
1968

POPItLATION

 In Millions!
NUMBER OF

COUNTIESREGION

Primar Marine Re ions

13

17 1.0

Secondar Marine Re ion

1.0

.2

1.2

TOTAL TEXAS MARINE REGION 5.063

SOURCE: Bureau of Census, U. S. Department of Commerce, Washington,
D. C.

The table indicates that more than 75 per cent' of the population in
the Texas Marine Region resides in the Primary Region with the
heaviest concentration in the core area of Primary Region I, The
total Texas Marine Region population accounts for more than 40 per-
cent of the total state population.

5. Summar of Industrial Location Factors in the Texas Marine Re ion

The industrial locational appeal of the Texas Marine Region r esults
from a unique combination of natur al, technological, and community
resources. The intensity of locational attractiveness varies in the
core area and periphery of each region. In the primary areas that
include Regions I and II, the most influential factors of location

Region I
Core

Per iphery
Total Region I

Region II
Core

Periphery
Total Region II

Region III
Core

Periphery
Total Region III

1.0

15

25

3

18

21

2.4

2.8



az'e the availability of natural resources, the inexpensive water
transportation outlets provided by t' he ports, and access to ma d'or
markets.

In the core az'ea of Region I are contained some of Texas' largest
reserves of oil and gas. The area is also the production center
for the offshore oil and gas industry in Texas and contains the
world's largest concentration of petrochemical processing plants,
Many of these plants are locat'ed adjacent to the port facilities
in the core area. Primary Region I's core area includes the Port
of Housto~, the nation's third largest port in tonnage along with
five other general cargo and bulk goods ports. The reinforcing
influence of these transport facilities along with the integrated
complex of chemical and oil refining plants in the core area has
been a major factor in attracting people and industry to the core
area and also to the periphery, The core area is the hub for a
vast pipeline system populaz'ly known as the "Spaghetti Bowl" that
interconnects oil, gas and petrochemical plants. Extensive z ail
and highway linkages have facilitated the movement of intermediate
commodities and finished goods from the periphery of the core area.
The mobility of goods and services between the core and periphery
of Primary Region I and with other regions in the United States
and the world has been a major influencing factor in the growth af
the Texas Marine Region.

Primary Region II features a locational appeal similar to Region l.
The Region contains large stores of natural gas and oil reserves
and a complex of petrochemical and ot'her mineral processing plants.
Major transport outlets are pzovided by the Port of Corpus Christi
and Bzownsville in the core area. The marine recreational facili-
ties provided by the Padre Island National Seashore constitute a
maj or locational attraction to Primary Region II. The warm climate
characteristic of the Texas Gulf Coast has greatly complemented
the development of marine reer cation industries along the southern
coast of Texas. Access to processing plants in Region I by barge
over the Gulf Intracoastal Waterway has also been an important
factor in attracting plants to the Region lI area.

The economic appeal in the Primary Region also influences the
locational appeal of Region III. Marine transport industries of
the primary region provide Region lII economic access to zesouz ces
and area markets. This factor has promoted the scale of industrial
activity particularly in the San Antonio region. The recreational
appeal of the Texas coast has also stimulated the growth of marine
recreational industries in the area. Defense related and agricul-
tural products industries are leading industries for these ar eas.
The attraction of favorable weat'her conditions dominated by the
Gulf of Mexico and t' he existence of a major maz'ket area centrally
located to other markets in South Texas and Mexico are major
locational influences of this area.
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In summary, the Marine Region' s climate, oil and gas resources, amp J '
water and power supplies, the diversified transportation complex
the agglomeration of petrochemical industr ies and supporting indus-
tries, and proximiiy to other Texas, United States and world markets
have been the major location factors on the Texas coast. These
location factors are not limited to pecuniary considerations but
also account for the significant non-eeonomic factors such as the
amenities of warm climate and visual access and participation with
marine activities provided by the Gulf of Mexico.

Destabilizing considerations thai may influence the intensity of
locational appeal range from the warm humid climate and potential
for hurricanes to the existence of industrial air and water pollu-
tion.

With a knowledge of the overall resource base and location factors
of the study area, a detailed analysis of the total economy of the
study area shows the historical record of growth and indicates the
extent of influence that defined marine growth core areas have had
on the area's economy,

6. Industrial Structure and the Com onents of Re ional Em lo ment
Chan e in the Texas Marine Re ion; Shift-Shar e Anal sis

Assessing the total economic growth record of the Texas Marine Region
provides a useful benchmark for relai'ing the importance of marine
industries, A simple analytical technique called "shift-share"
analysis can be used to provide the analysis of industrial growth in
the Texas Marine Region for the time period 1900-1960.

The shift-share analysis can then be supplemented by more recent
data on pari'ieular mar ine-industry groups. The shift-share tech-
nique is designed io examine the close relationship of industrial
composition and regional growth. In general, a shift-share analy-
sis divides the growth of a regional var iable, such as employment,
into three components: the regional share, the proportionality
shift and the differential shift.

The regional share or national growi'h component  R! is the amount
by which total employmeni' in the region would have grown during
i' he per iod studied if it grew ai precisely the same rate as total
employment in the nai'ion as a whole. The proportionality shifts

L. D. Ashby. "A Statistical and Analytical Technique for Regional
Analysis," The Re ional Science Association Pa ez s and Proceedin s,
Vol. VI, 1960, pp. 97-112 and "The Geographical Redistribution of
Employment: An Examination of the Elements of Change," ~Surve of
Current Business,  October, 1964! pp. 13-20. Also F. J. B.
Stilwell, "Regional Growth and Structural Adaptation," Urban

 June, 1969! Vol. 6, No. 2, pp. 162-178.
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often r eferred to as the industrial mix component  P! is the 6 itr'3
amount by which employment in the region has grown as a result
the r egion specializing in nationally fast-growing or slow-gro, in
and declining industries This shift wilI be positive if tht.
region has an above average proportion of employment in industries
with rapid growth rates at the national level, and negative if th'3
region specializes in nationally declining industries. The differ-
ential shift or regional component  D! reflects the extra amount of
employment growt'h in the region resulting from employment in each
industry in t' he region growing at a faster or slower rate than its
national growth rate. A positive differential shift means employ-
ment in the region gr ew faster than its industrial mix would sug-
gest and negative if the reverse occurred. The sum of the two
shifts  P+D! represents a net gain or loss  or shift! to the region
over and above the regional shar e. The t'hree components therefore
exhaust the actual regional growth of tot'al employment.

Algebraically, the model can be formulat'ed as follows:

in the ith industry

in all industr ies in

number employed
in region j
number employed
region g
number employed
in all regions
number employed
all regions

N..
j.J

Let

Z ~ N- ~

ZjNi-

Z ~ Z-N ~ ~

in the ith industry

in all industries in

If the subscript "o" indicates the hase year and subscript "t" de-
notes the terminal year of the period studies, and if the "i" and
"j" subscripts on each N are omitted for simplification, the follow-
ing equations are obtained.

Total growth in region j = ZiNt-Z iNo

=  R+P+D!

= Zi o   Zi Zj Nt/Z iX o! ZiNo

i t iNo XiZj Nt i ' o!

Regional Share  R!

Total Shift  P+D!

Proportionality Shift  P! = Xi No/ X j Nt/X j No!  Z iZj>t/Z iZ j NQ/

Z -/Nt-No K -Nt/Z - NQ/Differential Shift  D!

Stllwell, ~o . eit., p. 163-16lL,
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Magnitude and direction of proportionality shifts depends on the
suitability of each region for the locat'ion of each industry. The
locational influence also aids in the explanation of the differential



shift. As a result, differential growth is affected by the
accessibility to resources and markets.

shift-share analysis has been conducted for the entire Texas
Marine Region, for each region, and for the core area and per i-
phery of each region. Similar analyses are available for the
State of Texas and for the United States. The time period of
analysis is from 19LIO-1950 and from 1950-1960.

The industrial structure of the Texas Marine Region is aggregated
into 32 industrial groups. The listing of these industry groups
and their identification number on the tables are as follows:

INDUSTRIESCODE NUMBER

12 Harvey S. Perlogg, Edgar S. Dunn, Jr., Eric E. Lampard and
Richar'd F. Muth  eds.! . Re ions Resources and Economic Growth,
 Lincoln: University of Nebraska Press, 1967! .

1 2 3 5 6 7 8 9
10

ll
12

13

14

15
16

17

18

19
20

21

22

23

2b

25

26

27
28

29

30

31

32

Agriculture
Forestry and Fisheries
Mining
Contract Construction
Food and Kindred Pr oducts Manufacturing
Textile Mill Products Manufacturing
Apparel Manufacturing
Lumber, Wood Products, Furniture Manufacturing
Printing and Publishing Nanufacturing
Chemicals and Allied Products Manufacturing
Electrical and Other Machinery Manufacturing
Motor Vehicles and Equipment Manufacturing
Other Transportation Equipment Manufacturing
Miscellaneous Manufacturing
Railroads and Railway Express
Trucking and Warehousing
Other transportation
Communications

Utilities and Sanitary Service
Wholesale Trade

Food and Dairy Products Stores
Eating and Drinking Places
Other Retail Trade

Finance, Insurance and Real Estate
Hotels and Other Personal Services
Private Households
Business and Repair Services
Entertainment, Recreation Services
Medical, Other Professional Services
Public Administration
Armed Forced

Industry Not' Reported



Most of the marine activities are contained in industry groups
2, 3, 4, 10, ll, 13, 14, 17, 21, 22, 25 and 28. A shift-share
analysis is completed for each of these 32 industry groups for
all identified core and periphery areas. A major hypothesis
emerging from the shift-share analysis is that growth in the core
area influences the economic activity of the periphery. The hypo-
thesis indicates that industries featuring strong growth in the
core area stimulate growth of similar and supporting industries in
the core and periphery,

Computations for selected core areas are presented in Appendix C.
Tables 2 and 3 present' the shift-share results for Primary Marine
Regions I and IZ for 1940-1950 and 1950-1960, respectively. Simi-
lar results for the entir e Texas Marine Region for the same time
periods are shown in Tables 4 and 5. The tables show that the
marine industry groups maintained a strong growth record in boih
the core and periphery.

From 1940 to 1950, as shown in Table 2, the Primary Marine Regions
experienced z'elatively large positive differential shifts in mining,
contract construction, chemicals and allied products manufacturing,
medical and other professional services and other miscellaneous
manufacturing. Most of this growth was accounted for by the high
employment growth in the core area of Region 1  Houston-Galveston-
Port Arthur complex! . Industr ies in this core area not only grew
faster than similar industries nationwide, but a greater share of
these industries also were attracted to the Texas Marine Region
compared io other national areas. From 1950 to 1960, large employ-
meni increases occurred in mining, chemicals and allied products,
electrical and other machinery manufacturing. Significant employ-
ment gr owth occurr'ed in trucking and warehousing and other trans-
portation which includes primarily wafer and pipeline transportation.
A similar result is seen in the aggregated Texas Marine Region.
Industry groups containing marine industries again showed strong
employmeni increases rel.ative io the national average,

The shift-share tables provide a detailed record of the growth
trends in the coastal region of Texas. The growth of chemicals
and allied petrochemical products and all supporting industries has
developed from the huge petroleum and natural gas resource base
of the Texas Gulf Coast ar ea. Nearly 100 percent of the oil and
gas equipment demanded by domestic and international petroleum
and natural gas mining, and production industries was for onshore
use during 1940-1960. The overall industrial gr owih of the Primary
Marine Regions influenced employmeni in the water transportation
and fishery industries. The demand for bulk cargo space by the
petroleum and chemical industries and the large demand for general
cargo capacity stimulated the expansion of Texas port and harbor
facilities and the use of the Intracoastal Waterway. These acti-
vities in turn created new employment opportunities in the service
industries in the core area and periphery of Regions I and II.
This lead-lag process dur ing the 1950's resulted in the development
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TABLE 3

PRIMARY MARINE REGIONS: COMPONENTS OF EMPLOYMENT CHANGE
1950-1960

INDUSTRY

-28,982
-507

4,951
3,682

12,281
211

13, 148
-4,147

16,603
427

4%268
11,683

-57,866
-1, 145

-12,465
-3,854

6,097
-205

1,210

1%075
189

1,036

2,331
-656

-3.26

2,691
262

300

-5,281

2,651

16,392

11,032

-4,2] 5

1% 406

2,554

4,247

-3%5932,527

1,218

2%527

2,112

27

11,311

4,673

115 -135

-1,714 1,6612,868507

14,149
-4,432

5,5j 7
827

561

5,639
15%016

1,301
1,289
2,314

237

-1%027
3,495

10,993

2,238
-8,475

1,533
-2,727

0

-154

-1,320

10%610
2,754
1,670
3,317
1,588
2,298
5,343

28

1 Agriculture
2 Forestry K Fisheries
3 Nining
4 Contract Construction
5 Food R Kindred Products

Manufacturing
6 Textile Nill Products Mfg.
7 Apparel Manufacturing
8 Lumber, Wood Products,

Furniture Manufacturing
9 Printing @ Publishing

Manufacturing
10 Chemicals R Allied Products

Manufacturing
11 Electrical R Other Machinery

Manufacturing
12 Motor Vehicles R Equipm nt

Manuf acturing
13 Other Transportation

Equipment Manuf actur'ing
14 Miscellaneous

Manufacturing
15 Railroads K Railway Express
16 Trucking R Warehousing
17 Other Transportation
18 Communications
19 Utilities K Sanitary Service
20 Wholesale Trade

REGIONAL INDUSTRIAL DIFFERENTIAI TOTAL
SHARE MIX SHIFT CHANGE
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TABLE 3  Continued!

PRIMARY MARINE REGIONS: COMPONENTS OF EMPLOYMENT CHANGE

1950-1960

1950-1.960

INDUSTRY

-4,753
-2%785

1,577

4,214
4,767

121764

6,180
-1,821
11,548

5, 641
161

25,889

4,093 14,8716,555 4,223

-3,530
583

1,387

3,097
-842

3,520

4, 450
6,012
7,904

4,883
6,271
2,997

-918 1,002 1,1171,033

52,972
8,317
6,908

38,331

16,090
1,258

267

13,233

9,850
3,991
1,485
1,856

27,032
3,068
5,156

23,242

110,865 222,542-19,347131,024

Growth Patterns in Em lo ment b Count, 1940-1950 and 1950-1960.
gol. 6, Southwest. Washington, D. C., 1965, and Industrial
Economics Research Division, Texas AKN University, College Station,
Texas.

SOURCE:

29

21 Food R Dairy Products Stores
22 Eating R Drinking Places
23 Other Retail Trade

24 Finance, Insurance K Real
Estate

25 Hotels K Other Personal
Se rvice s

26 Private Households

27 Business R Repair Services
28 Entertainment, Recreation

Services
29 Medical, Other Prof'essional

Se rvice s

30 Public Administration

31 Armed Forces

32 Industry Not Reported

CHANGES RELATED TO

REGIONAL INDUSTRIAL DIFFERENTIAL TOTAL
SHARE MIX SHl FT CHANGE
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TABLE 5

TEXAS MARINE REGION; COMPONENTS OF EMPLOYMENT CHANGE
1950-1960

1950-1960

INDUSTRY

13,969
258

14,265
-4,737

22,287
432

4,827
14, 794

-77, 676
-1,162

-14,091
-4,879

-41,420
-472

5, 001
5,178

3,760
505

727

1,153
862

1,023

8,171
107

1,444

3,258
-1,260

-306

-4,559

1,897

2,640

4,752

-176

2,936

-5,359

3,183

16,482

11,554

3,533

-354

11, 230

4,439

2,733

1, 640

2,612

2,363

12150

-1,217518 2,237

1,843
824

1,882
57

-1,371
4,589

12>169

11 >453
3,524
2,163
3 >803
2,065
2,778
6,937

15,713
-6,499

6,032
731

694

7,182
17,394

2, 417
-10>847

1,987
-3,129

0
-185

-1,712

32

1 Agriculture
2 Forestry R Fisheries
3 Mining
4 Cont'ract Construction
5 Food K Kindred Products

Manufacturing
6 Textile Mill Products Mfg.
7 Apparel Manufacturing
8 Lumber, Wood Products,

Furniture Manufacturing
9 Printing K Publishing

Manufacturing
10 Chemicals <5 Allied Products

Manufacturing
11 E le c tr ic al I Othe r Machine ry

Manufacturing
12 Motor Vehicles R Equipm nt

Manufacturing
13 Other Transportation

Equipment Manufacturing
14 Miscellaneous

Manufacturing
15 Railroads R Railway Express
16 Trucking 6 Warehousing
17 Other Transportation
18 Communications

19 Utilities 6 Sanitary Service
20 Wholesale Trade

CHANGES RELATED TO

RE 0 I ONAL INDUSTRIAI DI FFE RENT IAL TOTAL

SI IAHE MIX SHIFT CHANGE
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TABLE 5  Continued!

TEXAS I'tARINE REGION: CONPONENTS OF EMPLOYMENT CfNNGE
1950-1960

1950-1960

INDUSTRY

6,139
382

32,122

-6,273
-3,633

2,108

6,849
-2,199
125962

5,563
6,214

17,052

19,3658,590 5,4125,363

3,283
-1,320

3,877

-4,703
731

1,874

5, 087
7,271
9,792

6,507
7,860
4, 041

-1,244 622 7771,399

64,980
21,072
20,317
45,806

34,896
6,055

22,089
30,569

17,366
7,137

-8,149
12,797

12,718
7,880
6,377
2, 440

280,475-9,036173,485 116,026TOTAL

Growth Patterns in Em lo m=nt b Count, 1940-1950 and 1950-1960.
Vol. 6, Southwe st. Washington, D. C ., 1965, and Industr ia 1
Economics Research Division, Texas AKN llniversity, College
Station, Texas.

SOtJ RCZ:

33

21 Food K Dairy Products Stores
22 Eating R Drinking Places
23 Other Retail Txade

24 Finance, Insurance R Real
Estate

25 !Iote 1s I Othe r Pe r sona1

Se rvice s

26 Private Households

27 Business R Repair Services
28 Entertainm nt, Recreation

Se rvice s

29 1"hdical, Other Professional
Service s

30 Public Administration

31 Armed Forces

32 Industry Not Reported

CHANGES RELATED TO

REGIONAL INDUSTRIAL DIFFERENTIAL TOTAL

SHARE MIX SHIFT C HANGE
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of the world's lar gest oil-gas-petrochemical complex, a major metals
fabrication complex, the expansion of deep water capacities and
berth facilities in the Primary Marine Regions.

As an indicator of the extent of industrial concentration of the
high-growth marine industries in the Texas Marine Region, a
"location quotient" is computed for these industries in the follow-
ing section.

7. Location uotients Income and Em lo ent for Marine-Related

The relative concentration of marine-related industry by region and
for the total Texas Marine Region can be assessed by computing a
location quotient for these industries A location quotient is a
device for comparing a region's percentage share of a particular
activity with its percentage shar e of some basic aggregate.l3 It
is a measure of the self-sufficiency of an industry within. a region,
The formula for this quotient for a given industry is:

Si

SLocation Quotient'=
Ni

where Si = the number of employees in manufacturing industry "i"
in a given state.

S = number of employees in all. manufacturing industries in
the same state.

Ni = number of employees in manufacturing industry "i" in
the nation.

N = number of employees in all manufacturing industries in
the nation.

Employment is chosen here as the hase aggregate. A location quo-
tient for an industry great'er than one means that the region is more
than self-sufficient in supplying the needs of the local regional
market and is likely to export the industry's goods beyond the
region's boundary, A quotient' less than one means that the regiorr's
industry is not self-sufficient and t' he region may import some of
this commodity. Location quotients for 10 groups of industries that
contain major marine-related activity have been computed in Table 6.
The location quotients are provided by individua1 regions to indi-
cate the geographical concentration of these industries i» the Texas

Walter Isard. Methods of Re ional Anal sis.  Cambridge: The
M.I T. Press, 1967!. p. 124.

34



TABLE 6

LOCATION QUOTIENTS FOR MARINE-RELATED INDUSTRY
IN TEXAS MARINE REGION

1968

REGION REGION REGION

I II IIIINDUSTRY TEXAS

Fisheries Production 1.92 1.30 22.72

Mining - Oil and Gas-Sulphur
 Includes Offshore! 2.67 10.39 1.765.92

.76Fish Processing

Oil and Gas Processing

Fabricated Metals

1. 42

.96 .75

.15 .401.16 1.87

Machinery  Construction-Mining! 1.78 .453.06

Marine Instruments and

Scientific Equipment .12

Ship and Boat Building
and Repair ing .15 .151.10 1.18

1.56 3.95 .51Water Transportation

Fish, Retail, Wholesale 1. 26 1.43 .76

SOURCE: Industrial Economics Research Division, Texas ARM Uni-
versity, College Station, Texas.

Marine Region. Location quotients for the entire state are pr' o-
vided for comparison. Specification of the 10 industry groups was
completed by aggregating four-digit Standard Industrial Classifi-
cation industries that are directly marine-related or that have a
major portion of their activity accounted for by marine-related
goods and services. Quotients were computed using 1968 employment
data.
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Results from Table 6 indicate that Region I is the export center
marine-related machinery and equipment, transportation and mining.
The location quotients are reflective of the greater industrial
diversity in Region I. Region II is the state's center for fishery



production and processing with location quotients of 22 72 in
fisheries production and 0.45 in fish processing. Mining is also
a major industry in Region II with a 10.39 location quotient. The
remaining low location quotients for Region II indicate a relatively
low concentr'ation of these industries in the area. Region III as
expected has low location quotients in these industries with the
exception of mining and the marketing of fish.

Table 7 indicates the relative size of the payrolls generated
directly by these industries. Primary Region I accounts for most
of the direct marine-related income generated by the identified 10
industry groups. More than $500 million in wages and salaries are
generated by these indust'ries annually in Primary Region I alone.
The combined direct income created by these marine-related activi-
ties is more than 9640 million annually in t' he Texas Marine Region.
Table 8 shows 1968 employment for these marine industry groups.
Oil and gas mining, construction and water transportation were the
major employment categories in the marine industry. The majority
of these workers were located in Primary Marine Region I. The
government figures presented irr Table 8, however, have been found
by the researchers to be low. Some figures  fisheries, for example!
are more than 100 percent of the true total whereas employment i rr
fish processing are considered to be high. Low figures also occur
in shipbuilding. Pigures for these industry groups generated by
the authors are believed to be more repre sentative of true totals.
Discrepancies in Count Business Patterns data can be largely
accounted for by government disclosure rules,

8. Surnmar Assessment of Texas Marine Re ion Econom

The marine envir'onrnent has been a critical fact'or in the development
of the Texas economy. The resource content of the Gulf of Mexico
and the marine industries generated by the presence of the Gulf pro-
vides Texas wit'h a strong marine economic base.

Natural gas and oil are the major mineral assets of the Texas Marine
Region. Numerous hydrocarbon industries have located near the ports
and harbor facilities along the Texas coast. Access to raw rnater-
ials, major markets, and inexpensive water transportation, and
climate have been the major location factors for the Texas Marine
Rc gion.

shift-share test of the growth record for the study area indi-
cates that the core area growth tended to become more specialized
and that the industrial development of the periphery tended to
fojlow the core area marine industry growth. Most of the maior
marine-related activities occur in Primary Marine Region I.

Thc following chapters provide a summary analysis and highlight
the internal structur'p, location, and areal impact of the major
marine irrdrrstry groups in Texas.



TABLE 7

TAXABLE PAYROLLS IN MARINE-RELATED INDUSTRY,
UNITED STATES AND TEXAS MARINE REGIONS

 thousands!

REGION REGION

II III

REGION

I

UNITED

STATES

70,600 S 960 $ 3,360Fisheries Production

Mining - Oil and Gas-Sulphur
 Includes Offshore! 87,760 62,280 $10,680

3, 800

10,120

7,560 1,760

3,6LI-5,680 101,720 l,WO 5,280

3,00085,9601,985,440

Marine Instruments and

Scientific Equipment 4,010, 240

Ship and Boat Building
and Repair'ing 1,750,000 29,920 600

2,182,680 89,600 3,600

880

Water Transportation

Fish, Retail, Wholesale

TOTAL

SOURCE: Count Business Patterns, 1968, U. S. Department of Commerce,
Washington, D. C.
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Fish Processing

Oil and Gas Processing

Fabricated Metals

Machinery  Construction-Mining!

1,971,280

901,480

933,200

6 193 290 114 120 10 480 11 760

922,6%7,840 $523,960 889,360 $33,360



TABLE 8

EMPLOYMENT FOR MARINE-RELATED INDUSTRY
IN THE UNITED STATES, TEXAS,
AND THE TEXAS MARINE REGIONS

] 968

UNITED

STATES TEXAS
REGION REGION REGION

I II II IINDUSTRY

I-isheries Production 15, 204 1, 479 286 1,035

Mining � Oil and Gas-Sulphur
 Includes Offshore!

163,170 11,713 645 2,177 479

114,242 5,544 1,239

Machinery  Construction-Mining! 256,557 23,039 11,343

Marine Instruments and

Scientific Equipment 475,274 2,827

Ship and Boat Building
and Repairing

322,205 25,481 18,404 490

ave zing Se ez3 16.862 1 767 2 284

TOTAL

SOURCE: Count Business Patterns, Texas, 1968, U. S. Department of
Commerce, Washington, D. C.

Fish Processing

Oil and Gas Processing

Fabricated Metals

Water Transportation

Fish, Retail, Wholesale

272,720 81,715 10,510 8,490 1,863

501,103 29,311 13,564 226 781

251,882 14,374 4,407 117 147

3, 154, 686 245, 106 76, 460 14, 302 6. 003



CHAPTER III

TEXAS OFFSHORE MINERAL INDUSTRIES

Demand for more energy supplies of oil and gas coupled with apparent
declining onshore reserves has fostered the "Offshore Revolution"
and created a new breed of mineral industrial activity operating in
the oceans of the world. For many years Texas has been the nation's
leader in oil and gas production and reserve capacity. The advent
of the Texas offshore mineral industry has created new opportunities
for industr ial expansion along the coast and throughout' Texas. This
section will assess the relationships between Texas' onshore and
offshore activities, analyze the structure of the offshore industry,
and indicate the relative impact of the offshore industries on the
state ' s economy.

l. Overview of Texas' Oil and Gas Activit and the Growin Im ortance
of Offshore Industries

Texas accounts for more than 30 percent annually of the total domes-
tic crude oil and condensate production. Nore than 40 pe rcent of
the nation's natural gas reserves are located on the Texas Gulf
Coast.

The state is divided into oil and gas districts under the jurisdic-
tion of the Texas Railroad Commission. Districts 2, 3 and 0 con-
form roughly to the boundary of the Texas Narine Region.

Output for oil and gas wells in the Texas Marine Region are con-
trolled by a monthly allowable established by the Railroad Commission.
The market demand factor is an allowed percentage of the maximum
efficient' recovery  NER! of a well d fined as two-thirds of a well's
full allowable. Offshore allowables are more liberal than onshore.

By pro-rationing, Texas, which has been characterized as the "balance
wheel" of the oil industry, attempts to balance the domestic supply
of' oil sufficiently to sustain its price and to conserve available
supply.>

An indication of oil and gas related output and employment in the
Texas Marine Region is presented in Figures 7, 8 and 9. Figures 7
and 8 indicate that Primary Marine Region I is the major producing
area along the Texas coast in both oil and gas. Region I also
leads in employment in the crude oil and natural gas industry
 Standard Industrial Classification 13! as shown in Figure 9.
Figures 7, 8, and 9 indicate the large gains in productivity as the
outputs'employment ratio in the oil and gas industry has risen over
the de cade s.

1
James E. Jensen, "Texas: Balance Wheel in Control af Crude Oil
Supply," Land Economics, Vol. 42,  June, 1966! . pp. 271-27S.
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In 1968, the core area of Primary Marine Region I accounted for
more than 75 percent of the crude oil production and more than 60
percent of the nat'ural gas output in t' he entire Pr imary Marine
Region. In Primary Marine Region II, the periphery was the lead-
ing oil and gas producing az ea. It accounted for more than 80
percent of the crude oil production and more than 75 percent of
the natur al gas output.

The industrial growth effect of the concentrated oil and gas
resources in the core area of Region I is demonstrated by the huge
agglomerat'ion of oil and gas refineries and processing plants. oil
field equipment manufacturers and suppliers, heavy and medium sup-
porting industry and related service industr'ies. The r ate of on-
shore exploration and drilling activity, however, has declined
recently. Explanations for this reduction have ranged from the
high cost and risk of drilling to the influence on per barrel price
of rising oil import quotas.

Texas' share of reserves and national output has also declined. over
the past 20 years, From 1954 to 1968, Texas production decreased
from mor'e than 42 percent to less than 35 percent of the United
States total. This fact has prompted many oil geologists to ob-
serve that Texas may be over its prime as a major oil producing

A comparison of United States and world prices for crude oil shows
the differ ence in costs of oil transported from a Texas port to an
east coast location versus costs of imported oi1. Import quotas
have tended to maintain price.

Middle East Crude Oil

Price of iranian heavy cr'ude 31.0 average gravity FOB
Transportation cost to U. S. east coast port

Total delivered price before tariff
U. S. Tariff 10-',|; per barrel

Total delivered price after tariff
U. S. Crude Oil

Price of Texas crude 31-31.9 gravity, Refugio, Texas
Transportation cost to east coast port

Total delivered pr'ice

$1. 35
.75

.10

.30

~3. 42

Walter J. Mead, "The System of Government Subsidies to the Oil
Industry." Natural Resources Journal. Vol. 10.  January, 1970!
p. 113-114.

3L. K. Weaver, C. J. Jirik and H. F. Pierce, Im act of Petroleum
Develo ment in the Gulf of Mexico. Information Circular 8408,
Bureau of Mines, U. S. Department of Inter'ior  Washington, D. C.,
1969!.
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state. As exhaustible resources, oil and gas are described by a
beginning, a period of increase, a period of decline and ultimately
an end. Experts believe that Texas is in the transitional stage
between t' he period of increase and period of decline. This stage
begins when the rate of production or recovery exceeds the rate of
newly discovered reserves.

In the past two decades the United States and world oil indust'ry has
shifted its attent'ion to offshore sources of oil, gas and ot'her
minerals. The extension of drilling and production technology to
offshore oil provinces has perhaps been the greatest single "inno-
vation" in the industry to maintain its rese rves and capacity
position.

More than 14 percent of the nation's oil and gas comes from off-
shore. Approximat'ely 40 p| rcent of the industry's exploration and
production investment is now directed seaward.S Recent studies have
shown that offshore oil and gas resources supplied more than nine
p rcent of the United States' oil and gas in 1968.6

The Standard Industrial Classifications for the offshore mineral
industries of Texas are a crass-section of numerous manufacturing
and non-manufacturing activities. These extensive industrial
linkages are derived from the problems of economically developing
the resource base of the marine environment. Offshore oil and gas
product ion involves exploration, drilling, underwater services,
specialized const'ruction activity, specialized marine transportation
requirements, highly skilled engineering expertise and many other
interrelated activities.

The following S.I.C. categories include the major activities of the
offshore industries:

CategoryS. I . C. Numbe r

M. King Hubert, "Degree of Advancement of Petroleum Exploration in
United States," The American Association of Pet'roleum Geolo ists
Bulletin. Vol. Sl, No ll.  November, 1967! pp. 2207-2227.

~"Offshore Oil Hunt Spreads, Costly Investments to Soar," The Houston
Post. February 8, 1970. Section 10, p. 6.

Petroleum and Sulfur on the U. S. Continental Shelf. Department of
the Inte rior.  Washington: Gove rnment Printing Off ice, 1969! .
p. 23-24.

1311

1321

1381

1382

1389

Crude Petroleum and Nat'ural Gas
Nat'ural Gas Liquids
Drilling Oil and Gas Wells
Oil and Gas Field Exploration Services
Oil and Gas Field Services, Not Elsewhere

Classified



Heavy Construction, Except Highway and Street
Construction

1621.

3429

3531

3533

Marine Hardware

Narine Construction Machinery and Equipment
Oil Field Machinery and Equipment

3731 Shipbuilding and Repair

4454

4469

4521

Marine Towing
Nar ine Sur veyors
Mar ine-Related Air cr af t Services

Crude Petroleum Pipelines
Natural Gas Pipelines

4612

4922

5088 Marine Supplies

Marine Engineering8911

2. Gulf of Mexico Oil and Gas Activit

Some 30 percent of the increase in United States production  onshore
plus offshore! from 1954 to 1966 was from wells in the Gulf of
Mexico.8 Annual Gulf of Mexico crude oil and condensate production
has increased steadily fr om less than one percent of the national
total in 1954 to more than eight percent in 1967.

Figure 10 shows the progressive impact offshore activity had on on-
shore geophysical exploration, drilling and crude oil and condensate
pr oduction in the United States and the Gulf of Mexico. While the
number of onshore wells decreased from 1956 to 1966, more than 400
wells were drilled offshore in 1955 in t' he Gulf of Mexico with a

Weaver, Pievee, Jiz i', ~o. eit., p. 3.

8I bid., p. 6.

Major development of hydrocarbon resources in the Gulf of Mexico did
not begin until after the Submerged Lands Act and the Outer Conti-
nental Shelf Lands Act were passed in 1953. The Gulf of Mexico was
the location of the first offshore oil well drilled P1arch, 1938! .
j.'n 1947, significant hydrocarbon development began off the Louisiana
coastline, By 1969, more than 2.1 billion barrels of oil and can-
densate and 10 trillion cubic feet of gas had been produced in the
Gulf of Mexico. By 1975, annual oil and condensate production from
the Gulf of Mexico is expected to be in the range of 750 million
barrels to 1,150 million barrels and account for approximately 20
to 30 percent of the estimated total domestic production.
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total footage of less than 4 million feet Offshore wells drilled
increased in 1966 to more than 1, .60 with footage totaling more
than ll million feet. Production of crude oil and condensate from
the fedez al lease areas only in the Gulf of Mexico increased from
about 0.1 percent' of the United States total in 1954 to more than
six percent in 1968.

Two key reasons for the high growth rate in the Gulf of Mexico was
the high success ratio of exploratory drilling and the reserves
found. Except foz 1962, the success ratio for exploratory wells
drilled offshore has been higher than the onshoz'e United States
zatio. Fzom 1953 to 1967, the average success ratio for exploratory
we11s in the Gulf of Mexico was 26 percent compared with a ratio for
onshore United States of about 18 percent. In l967, some 47 percent
of all active mobile offshore rigs in the world and 57 percent of all
fixed platform rigs were operating in the Gulf of Nexico.

3. Texas Offshore Activit

Texas and Louisiana areas have account'ed for virtually all of the
marine mining activity in the Gulf of Nexico. Nore than 99 percent
of the Gulf of Mexico production has come from offshore Louisiana
and the remainder from offshore Texas.ld The first discovery in
offshore Texas was made in October, 1999 on sta$e lease 295 and is
still listed as a shut-in gas-condensate well. Gas has continued
to he the major resource produced in offshore Texas. The explora-
tory record for operations on the continental shelf off Louisiana
and Texas is shown in Table 9. Texas offshore activity is rela-
tively small compared to offshore Louisiana. The table also indi-
cates that most of the drilling activity offshore Texas occuzzed
during the 1960's

The continental shelf off Texas is at no point less than SO miles
wide and ranges up to more than 100 miles in the eastern sector.
While the Federal portion of the continental shelf covers more
than nine million acres, only one million acres have evez been
leased and approximately 648,000 acres are currently under lease
Only 22 of the 145 active federal leases lie in water more than 120
feet deep. The location of the Federal lease areas outside of the
three league state lease areas is shown in Figure 11. Also indi-
cated are the lease areas where the intensive explozation and pro-
duction activity offshore Texas has occurred. These areas are mostly
offshore Region I.

Petroleum and Sulfur on the U. S. Continental Shelf.
p. 23-24.

lGWeaver, Jirik aud Pierce, ~o. cit., p. 22.

illbid., p. 3.

47



TABLE 9

OFFSHORE EXPLORATORY DRILLING--GULF OF
1957-1968

 Footage in Thousands of Feet!

MEXICO

TOTAL WELLS

NUMBFR FOOTAGE SUCCESS

PRODUCING WELLS DRY HOLES

NUMBER FOOTAGE NUMB ER F OOTA GEYEAR

Off Louisiana

6,935 1,635 17,774 2,200 24,709TOTAL 26565

Off Texas

54

ll 84

5 46

10 96

14 148

52

N. A. N. A.
6 60

24 231
37 339
39 345

30 284

185 1,739

TOTAL

GULF OF

MEXICO 613 7,390 1,820 19,513 2,433 26,903 25

Not Available

Compiled from American Association of Petroleum Geologists
Drilling Statist'ics, Petroleum and Sulfur on the U. S.
Continental Shelf. U. S. Department of the Interior,
Washington, D. C.

SOURCE.

1957

1958

3 959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1957

1958

1959

1960

1961

1962

1963

1964

1965
1966
1967

1968

TOTAL

59

43

56

40

22

23

42
42

24

72

74

68

1 3 2 0 3
N. A.
N.A.

1 2
22

]0

48

658

471

603

466

277

268

632

470

303

928
953

906

12

25

22

0

37

N.A.
N,A.

10

41

18
200

90

455

100

54
69

65

58

123

182

138

102

221
239

284

1,054
569

731

823

651

1,227
2,033
1,497

931

2,621
2,512
3 125

159

97

125

105

80

146

224

180

126

293

313

352

6

14

7

10

17

4

N.A.
7

28
39

61

40

233

1,712
1, 040
1,334
1, 289

928

1,495
2,665
1,967
1,234
3,549
3,465
4 031

66

109

68

96

185

52

N.A.
70

272

357

545

374

2,194

37

44
45

38

28

16

19

23

19

25

24

19

18

21

29

0

18

N.A.

N.A.
14

14

5

36

25

21
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TABL'E 10

IOUISIANA AND TEXAS PRODUCTION ALLOWABLE RATES
1969

 Barrels Per Day!

LOUIS IANA

ONSHORE OFFSHORE

TEXAS

DEPTH INTERVAL

 Feet! ONSHORE OFFSHORE

1505,000 � 6,000

8,000 � 9,000

10,000 � 11,000

12,000 � 13,000

296 102 305

133-14-2

192-212

287-312

239 416 420

310 512 515

383 605 620

SOURCE: Petroleum and Sulfur on the U. S. Continental Shelf.
S. Department of the Interior, Washington, D, C,

Petroleum and Sulfur on the U, S, Continental Shelf ~o oit
p. 39,

50

Texas offshore wells have been allowed to produce at substantially
higher rates than wells onshore. This additional allowable has
tended to encourage the exploration and development of Texas' off-
shore fields. The current allowable schedules for Texas and

Louisiana for wells of selected depths are provided in Table 10.
These schedules take into account the additional costs to prod.ucers
of drilling wells in a marine environment over those onshore,
Costs of offshor'e structures average up to 50 percent more than
onshore structures. In Texas the advantage of the offshore we11 is
much more pronounced due to the relatively low allowables granted
to onshore wells compared with those of Louisiana. Consequently,
the offshore bonus for a 10,000 foot, 40-acre well in Texas amounts
to 155 per cent of the onshore allowable. The practical value to
t' he owner of a 10,500 foot well on %0 acres in Texas producing at
a market demand factor of 45.8 percent of allowable  Nay, 1968
figure!, for example, would be 88 barrels a day onshore and 235
barrels a day offshore. This differential allowable has been a
key factor in Louisiana offshore development. Offshore Texas has
a relatively larger advantage that provides a seemingly bet'ter
incentive for offshore activity. The effect of the sharply con-
trasting treatment of allowable pz oduction onshore and offshore
Texas, however, has not yet made a strong im~!ct due to the small
scale of oil production off the Texas coast.



Until 1969, less than one million barrels had been produced annually
off Texas. Table 11 indicates the number and production of state
and federal gas and oil wells offshor e Texas for 1969 and cumulative
to January 1, 1970. District 3, located in Region I, is by far the
most important production area for offshore Texas.

The table also indicates that most of the yield from offshore Texas
to date has been gas. Most of the major offshore oil and gas dis-
coveries have been made since 1961. The most distant offshore well
drilled was 50 miles from Galveston; t' he deepest wells drilled
r'anged from 14,000 to 17,000 feet in depth. Federal lease sales
have generally been in the upper half of the Galveston and High
Island areas as was shown in Figure 11. The greater sand accumu-
lations, geologic configurations and the better envir onmental con-
ditions such as water depths have been influencing factors in the
concentrated exploratory and production offshore activities.

The refinery complex located in the core area of Region I in the
Texas Marine Region is the major receiving point for offshore oil
and gas from both Texas and Douisiana.

Oil is moved from offshore areas to the Texas coast by bar ge and
pipeline. Barging is the common method for moving oil from distant
deep water fields. Although pipeline costs are lower, the mobility
of barging permits loading at remote wells that yield volumes of
oil too small to justify construction of a pipeline. Pipeline costs
to shore in the Gulf of Mexico average approximately 10 cents per
barrel; barging averages about 15 cents per barrel.~4 Region I is
also the major center for the offshore oil and gas service industry
Supply boats, barge service, towing services for offshore rigs,
general utility boats and crew boats are based in the Galveston-
Freeport area.

Known reserves and potential additions of oil and gas offshore in
the Gulf of Mexico and other offshore areas of the United States
are shown in Table 12. Reserves on the continental shelf off
Texas and Douisiana amounted to 2.4 billion barrels of crude oil
and 34.2 trillion cubic feet of natural gas. Most of these reserves
are considered to be located in the region off the Louisiana coast.
Strong indications of large oil deposits in the Gu f of Mexico have
been detected by scientists aboard the USNS KANE.

John Scott, "Texas Offshore: Breakthrough in the Making," Petro-
o

llpetroleum and Sulfur on l' he U. S. Continental Shelf, ~o. cit.,
p. 40-41.

15� "Gulf of Mexico...Giant Deep Water Oil Province of the Future?"
Ocean Industr , Vol. 4, No. 5,  May, 1969!, pp, 68-72; and "Geology
of the Gulf of Mexico" by Antoine and Gilmore, ~o . cit,, pp S4-SS,
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Other minerals of value such as sulfur, have been produced in t' he
Gulf of Nexico. Only two commercial sulfur deposits, however, have
been developed offshore. Both are on the outer continental shelf
off southeast I,ouisiana. Gulf of Mexico sulfur deposits account
for about 15 percent of the national output Recent exploration
off the Texas outer continental shelf has not led to any discover-
ies, but several confirmed offshore salt domes and numerous unknown
structures suggestive of salt domes have not been tested.

The understanding of the general scale and geological interrelat'ion-
ships of the offshore Texas oil and gas industry provides a frame-
work of analysis toward assessing the industry's internal structure
and importance. The following section looks at the economic impact
of the major offshore groups .

Economic Im act of Offshore-Related Industries in Texas

The economic impact of any activity is either a measure of the
effect of a change in a region's economic scale or the effect on
the regional economy of a change in a sector of the economy. Growth
in offshore industries represents an alter'ation of the scale of the
total regional economy stimulated by propulsive growth linkages with
major manufacturing and service act'ivities in and outside of Texas.
Preliminary indicators of the economic impact of offshor e activities
can be derived by viewing their' direct sale and employment impact,

Four general industry groups can be identified as the major compon-
ents of the Texas offshore miner al industry. These components
are as follows:

a. Marine Ex loration. Companies involved in geophysical
activity to collect seismic information for oil activity.

b. Marine Construction. Companies engaged in laying offshore
pipelines, fabricating offshore platforms and other off-
shore structures, installing offshore platfor'ms and other
offshore structures; packaging of drilling or production
platform facilities; building mobile drilling units or
derrick and pipelaying barges.

Drillin Contractors and Ri Owner's. Cont'ractors owning
offshore drilling equipment  mobile rigs - tenders � fixed
platform rigs! or with drilling crews working offshore;
oil companies who own their own offshore drilling equip-
ment; inland water drilling contractors operating inland
bay or shallow water  less than 20 feet! marine drilling
equipment; offshore workover companies who own or operate
workover drilling type rigs.

World Offshore Director ,  Houston: Gulf Publishing Company, 1970!



d. General Marine Services. Companies contracting transpor-
tation services to the offshore oil industry; companies
providing diving services; companies owning satur ation
diving systems; companies with submersible work vessels

Other aspects of this integrated industry include manufacturing of
marine equipment, research and development activities, pollution
control and application of aer ospace technology.

Much of the demand for the products and services of the offshore
industries is non-local. This non-local or external demand is
particularly relevant for local marine exploration and construction
industries. The worldwide search for offshore oil and gas has been
a major factor in the growth rate of Texas' offshore industry. To
ascertain the employment and sales impact of the offshore industry
groups on the State of Texas, data from a survey of all known
offshore-related firms in Texas and from all available secondary
source materials show the employment, investment and sales of these
firms. Over 600 fir~s identified by their marine activity were
screened. Multiple product firms were asked to provide the total
percentage of their sales and employment directly related to pro-
ducing off shor e products or services. Nost of the firms wer e pro-
ducers of marine-related machinery and equipment. Nore than 60
percent of the firms gave their percentage allocation figures,
which were then applied to their sales and employment figures to
determine total marine related sales and employment. Those firms
not responding were arbitrarily given a 20 percent factor. Basis
for this allocation stems from information from t' he Petroleum
Equipment Suppliers Association that about 20 percent of their
equipment and service sales was for offshore operations.17 It was
assumed that the percentage of marine-related sales and employment
in the multiple product firms was constant. The total direct marine-
related sales and employment generated by the major component group,
by S.I.C category, were then tabulated,

Most of the direct offshore activity is accounted for by the S.I,C.
1300 group, exploration and mining of crude oil and natural gas.
Within this category are included the marine geophysical companies,
the offshore drilling and workover companies, the actual pr oducers
and operators of offshore platforms and related activities. Narine
construction excludes the shipbuilding and repair industries, but
includes all major offshore construction firms.

Recent figures, excluding major oil companies whose marine opera-
tions are vertically integrated, indicate that less than 25 firms
account for the majority of the Texas-based offshore geophysical
industry. Total cumulative investment in boats by these firms is
estimated at more than $28 million and an additional $S.9 million

17 Donald E. Klierver . Editor'ial. World Oil. Vol. 163, No. 1,
Puly, 1966! . p. 7.
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is expended for leasing of boats for a total investment of 433.9
million for these activities in 1969. Estimates do not account
for depreciation. Figures are based on average cost' and invest-
ment data for a 1970 survey af marine service industries.L8 Annual
maintenance costs for the boats are estimated at $560,000. This
estimate involves 60 vessels owned and/or leased by Texas-based
companies.

Investment in the marine construct'ion industry in derrick barges,
pipelaying barges, cargo and other work barges and other specialized
water carrier s by these offshore construction f irms is estimated at
8130 million Annual maintenance costs on these vessels amount to
more than 85 million.l9

The direct employment and sales impact of the Texas offshore indus-
try is indicated in Table 13. Offshore activity excludes the ship-
building and repair industry and marine transport industry. Although
components of both these activities are important segments of the
offshore industry complex, they are alsa closely t'ied to ports and
harbors activity in Texas, Offshore mar ine transport services and
shipbuilding and repair figures are presented in Chapter IV. To
incorpor ate these act'ivit'ies in the total direct figures, an esti-
mated 3,240 employees and 983.2 million in sales could be added to
the total figures for offshare services. These est'imates include
aircraft, offshore-related shipbuilding, and offshore transport ser-
vices to the marine industry, Adding the sales and employment
figures of these industries to the totals and including the apera-
tiorrs of major oil companies, the totaL sales are $L 06 billion and
the total employment amounts to 26,8S7.

The Primary Marine Region accounts for more than 80 percent of the
offshore industry employment and sales. Total estimated sales by
the industry were mor'e than 8972 million in 1969. If the major oil
companies are excluded and only the primary offshore-related com-
panies are included, approximately 9280 million can be deduct'ed
from the total offshore figures.

Total direct employment generated by the offshore industry is more
than 23,600. Employment in offshore mining, drilling and explora-
tion amounts to about 20 percent of the total Texas employment in
crude oil and gas activity and about 40 percent of t' he hydrocarbon
activity in t' he study area, Chapter VIII of this report will
evaluate the multiplier influence of offshore-related activities on
the total state economy.

18Robert Alderdice, "Offshore Work Fleet Gives Mobility to Oil
Industry," OFFSHORE, Vol. 30, No. 6,  June, 1970!, pp. 44-46.
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TABLE 13

DIRECT EMPLOYMENT AND SALES IMPACT OF OFFSHORE

MINERAL INDUSTRIES IN TEXAS1
1969

DIRECT

SALES

OFFSHORE

ACTIVITY

DIRECT

EMPLOYMENT

l2,5W 336,010,000

Secondary Marine
Region III S.I.C. 1300 Series

Offshore5 150 8,930,000

S. I. C. 1300 Ser'ies
Of f shore 6

Rest of Texas

760 74 %50 000

23,617 $972,796,000TOTAL OFFSHORE

Excludes offshore transport services and shipbuilding

2Includes major oil company operations and offshore well services
activity exclusive of transport services and S.I.C. 1389.

3Includes both S.I.C. 1382 and 1389.

'IIncludes S.I.C, 1621 and S.I C, 3500 series in mar ine equipment.
Does not include shipbuilding and repair' industr ies.

5Primarily marine geophysical activity.

6Includes all S I.C. 1300 series in marine drilling and geophysical
companies.

SOURCE: Industrial Economics Research Division, Texas AKN Univer-
sity, College Station, Texas.

Primary Marine
Regions I
and II Offshore Mining2

Off shor e Dr illing
Of f shor e Exploration
Marine Construction and

Equipment Mfg.~

1,161
5,830
3,172

$306,930, 000
194-,000,000

52,476,000



CHAPTER IV

MARINE-RELATED TRANSPORTATION AND SHIPBUILDING

Marine transportation and shipbuilding activities in Texas constitute
one of the major economic advantages in the state's economy. Water-
borne access to the United States and other world markets via the
Gulf of Mexico has been a major resource asset influencing the indus-
trial development and economic potential of Texas. This chapter
provides an overview of the economic structure and impact of marine
transportation and shipbuilding activity on the economy of Texas.
The following section is devoted to those activities related to the
location and structure of Texas ports and harbors and the Texas ship-
building and repair industries.

l. Location Economics and Geo a h of Marine Tran
Activit in Texas

The location of major Texas ports are shown in Figure 12. Most of
these major ports are located in the growth core area of Primary
Marine Region I. Chapter I of this report' indicated how Texas' port
complexes have been important in the economic growth of the state.
Discoveries of oil and gas along the Texas coast, the development of
industrial ports and the location of industry at' these sites were
critical factors in the maturation of the Texas coastal economy,
The majority of Texas ports can be classified as industr'ial ports
specializing in bulk commodities while obtaining the major portions
of their r evenues from gener al cargo.

Texas can be viewed as having an economic hierarchy of ports spatially
distributed to accommodate the needs of coastal growth points while
in turn acting as major gr owth points. An indication of t' he rankings
in this port hierarchy can be given by the extent of the hinterlands
of all Texas ports.

In their role as transit areas through which goods and people move
to and from t' he seas, every port has a hinterland or total zone of
influence. Ports consequently attempt to maximize the extent of
their hinterland in order to obtain the maximum share of exportable
and importable traffic. For example, although the core area of
Primary Marine Region I is virtually a self-contained market, a
major portion of goods leaving and entering ports in the core area
come from as far east as the Mississippi River and as far west as
the Rocky Mountain area. Hinterlands for ports in Primary Marine
Region II generally do not' extend as far as those in Region I.

The extent of the hinterlands for each port in Texas is a function
of the freight rates to the ports, the facilities at the ports, the
balance of general and specialized trade cargoes, t' he time availa-
bility and supply of vessel space, the demand for the products
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produced in hinterland areas, and port costs. Facilities vary at1

each port and consequently, an overlapping spatial distribution af
hinter lands characterizes the true zone of influence af the ports.
Far example, the relative superiority in container' facilities,
grain elevators or other specialized facilities, the location of
final markets, and rapid transshipment capacity by bar'ge are major
influences in the level of traffic at Texas ports. Hinterlands are
consequently much larger areas than the traditionally defined
"coastal zones."

Accessibility to the United States and world markets has been a
major factor in influencing the hinterland structure and overall
growth of Texas ports and port-related industries. Examples of
established United States foreign shipping routes to and from Gulf
ports are indicated in Figures 13 and 1%. These figures show the
routes to countries and parts that continually have large numbers
of vessels destined for Texas por ts. Najor import and export are~s
for Texas include Japan, England, Western Europe and the United
States East Coast. Access to maj or inland markets by barge from
Texas ports is provided by the Intracoastal Waterway. Figure 15
indicates the coastal and inland barge routes accessible to Gulf
port tr a f f ic.

Barging ta market and production points located near inland water-
ways has had the effect along the Texas coast of attracting major
manufacturing industry away from relatively locked-in sites near
central cities while providing a free flow af inputs and outputs ta
major core complexes. The existing industrial base along water-
ways in turn stimulates demand for barge-transported inputs. For
example, the metals fabrication complex in the Houston area requires
large amounts of iron and steel raw materials which are barged into
the Houston area. Other examples of minerals barged along the Texas
Intracoastal Waterway include aluminum, cement, coal, salt, sand
and gravel, and sulfur.

Barge transportation is also an impor'tant factor in the petroleum
industry. Small oil companies which are unable to finance a pipe-
line can secure supplies of crude for their refineries by means
of barges. Najor oil companies use barge transportation to supple-
ment crude supplies obtained by other mades About 60 percent' of

Allan pr ed, The External Relations of Cities Durin Industrial Revo-
lution.  Chicaga: The University of Chicago Press, 1962! and F. W.
Norgan, Ports and Harbors.  London: Hutchinson University Library,
1958! .

2Ninard I. Foster, "Broad Scope of Navigation's Economic Impact,"
.Journal of the Waterwa s and Harbors Division Proceedin s of the
American Societ af Civil En ineers  February, 1969! pp. 23-3V.
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the Louisiana crude petroLeum shipped to Texas is moved by barge
and tanker, the rest by pipeline. ~

The joint demand for barging and towing provides employment for
hundreds of workers and also stimulates activity in the shipbuilding
and repair industry. The size of these barge tows are restricted on
the Intracoastal Waterway. Towing movements range from single bar-
ges of 972 tons �,000 barrels!; single barges of 4,166 tons �0,000
barrels!; to tows of ll,ill tons  80,000 barrels! . Barge capacity
like the recent tankers and container ship has r'isen dr amaticaLLy.
In 1935, the average barge had a cargo capacity of 300 tons, In
L940, it was 800 tons. Barges in use on the rivers and canals now
carry from 1,000 tons to 3,000 tons including both dry cargo and
barges and tank barges.~ Limits are also necessary on ship sizes
entering Texas ports. Deepest draft of dry cargo vessels is 36
feet while tankers can enter with 37 foot drafts.~

Shipbuilding and repair activity in Texas incLudes the constr uction
of tugs, towboats, barges, tankers, regular cargo ships, oceano-
graphic research vessels, mobile oil drilling units, shrimp trawlers,
and various types of pleasure craft. Most of the Texas shipbuilding
activity is located in the core area of Primary Marine Region I.

The S.I.C. categories of activities discussed in this section in-
clude:

S.I.C. Number

Ship Building and Repairing
Boat Building and Repairing

3731

3732

WWLL

0421
Deep Sea Foreign Transportation
Tr'ansportation to R Between Non-Contiguous

Territories

Coastwise Transportation
Intercoastal Transportation

4422

W23

Braxton B. Carr, "Barge Transportation � Energizer of Production and
Marketing," Journal of Waterwa s and Harbors Division Proceedin s
of the American Socie of Civil En ineer s.  May, 1.969!, pp. 167-
L68.

SUnited States Sea orts Gulf Coast, Port Series, Par t I. Maritime
Administration, April, 196', U. S. Department of Commerce,
Washington, D. C,

Frank B. Fulkerson, Trans ortation of Mineral Commodities on the
Inland Waterwa s of the South-Central States. Information Circular
8431. Bureau of Mines. U. S. Department of the Interior  Washington,
D. C., 1969!, p. 41.



S. I. C. Number

444-1

4452

VI53
W-54

Transport'ation on Rivers K Canals
Ferries

Lighter age
Towing R Tugboat Services

4459 Local Water Transportation not Elsewhere
Classified

Nar ine Car go Handling
Water Transport Services Not Elsewhere

Classified
Fr eight Forwarding

4-%63

4469

LI-71 2

Arrangement of Transportation
Inspection K Weighing Services Connected

with Transportation
Packing R Crating
Services Incidental to Transportation not'

Elsewhere Classified

4721
LI-782

4783

4789

2. Anal sis of Factors Affectin Economic Im act of Texas Narine
Trans ort Industries and Shi buildin Industr

Specialization in bulk commodities along with the strategic role
of Texas ports and harbors as industrial location points are two
factors to consider in assessing the economic impact of marine-
transport related activities Ports have historically been the
growt'h points for industry through their dual role as a distribii-
t'ion junction and a terminal site. Every major Texas port is the
location point for petroleum refineries, bulk terminals, arid petro-
chemical plants. Nore than 94 billion in petrochemical facilities
alone are located near port sites in the growth core of Primary
Narine Region I.6 The flow of bulk commodities and in particular,
crude petroleum are important inputs to these port industrial corn-
plexes. The Port of Houston is a major example of an industrial

Car leen O'Laughlin, The Economics of Sea Trans ort.  London:
Pergamon Press, 1967! .
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The tonnage handled by Texas' deep draft and shallow draft ports is
provided in Table 14. The table indicates that tonnage handled at
deep draft ports experienced a stable growth from 1959 to 1968
while shallow draft port tonnage tripled. Nore than 25 points
along the Texas coast handled cargo during this period. Nilich of
the increase can be attributed to the development of new inland
waterways and the expansion of shallow draft ports during the
period. Nost of the tonnage consist'ed of bulk commodities and in
particular, crude petroleum.
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TABLE 15

GULF INTRACOASTAL WATERWAY FREIGHT TRAFFIC OF CRUDE
PETROLEUM, AND TEXAS REFINERY RECEIPTS OF CRUDE

PETROLEUM FROM LOUISIANA
1954.-1966 AND 1980

GULF INTRACOASTAL WATERWAY
INTERNAL TRAFFIC,
CRUDE PETROLEUM,

 Million Short Tons!

TEXAS REFINERY RECEIPTS
OF CRUDE PETROLEUM

FROM LOUISIANA

 Million Barrels!YEAR

11.3
9.5

14.7

16.6

61.1

56.8

63.2

71.2

1954

1955

1956

1957

85.0

98.9

120.5

140.0

1958

1959

1960

1961

15.3

18.0

21.5

23.0

1962

1963

1964

1965

151. 7

168. 5

171.4

186. l.

24.. 0

27. 3

26.3

30.0

1966
1980-

209.0

Low

Medium

High

30. 0

45. 0

60. 0

200. 0

300.0

420.0

N.A. - Not Available

SOURCE: Trans ortation of Mineral Commodities on the Inland Water-
wa s of the South-Central States, 1969, Bureau of Mines,
U. S. Depart'ment o the Interior, Washington, D. C.
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part specializing in hulk commodities. An indication of the gr owing
volume of crude petroleum traffic from 195jI io 1966 over the Gulf
Intracoastal Waterway and receipts by Texas refineries is provided
in Table 15. The table indicates thai crude petroleum traffic may
more than double by 1980. From 1960 to 1966, crude traffic in-
creased by more than 60 percent. The introduction of unit trains
have stimulated a trade diver sion from barges to specialized car-
riers. The Port of Galveston, for example, recently began handling
molten sulfur transported to dockside by unit trains.



Examples of other bulk commodities include ores, agricultural
products, and oils along wit'h mineral products. Houston is also
a major export port' for wheat because of its proximity to the
wheat belt and has specialized facilities ta handle this cargo.
Many of these commodities are mechanically loaded and unloaded
into and out of private fleets from private piers.

Most major Texas ports are characterized by substantial private
investments in port facilities located near those owned and op-
erated by port authorities or Navigation District of the local
communities.7 This relatively independent structure sets Texas
apart from other Gulf Coast areas where state governments own
and operate port facilities. From 1824 to 1966, the federal in-
vestment in Gulf Coast ports exclusive of operating costs, have
been more than $368 million. Non-federal contributions were more
than $38 million 8

The sensitivity of Texas ports to longshore strikes is related to
the mix of facilities and cargoes and consequently provides an
indication of the importance of the ports to the state economy.
Sensitivities of Gulf of Mexico ports to strikes are indicated by
the ratio of tanker shipments  that are less susceptible to union
stoppages! to total shipments out of or into a port. The ratio is
important in that tanker cargo is not limited to fluids such as
petroleum, but also includes other important Texas bulk commodities
such as wheat and feed grains.

Gulf Coast ports are the major exporting outlets for tanker cargoes,
contributing 6rr. percent of all tanker exports. Galveston is the
mast important of these parts, handling 13 percent of all tanker
exports from the United States For all Gulf Coast ports, 18 per-
cent of imports and 20 percent of exports are shipped via tanker.
The lesser susceptibility to tanker shipments during the 1968-1969
longshore strike is indicated by the fact that tanker shipments
from the Gulf Coast decreased 20 percent versus a decrease in dry
cargo of 72 percent.9

Dow Wynn, "Port Authorities in Texas," in Texas Marine Resour ces
and the Sea Grant Pro am Conference Proceedings, January, 1969.
Publication No. 102.  College Station: Texas AKN University,
1969!, pp. 87-9S.

Port Development, A Problem and an Opportunity U. S. Army Corps
af Engineers, July, 1968, p. 6.

Im act of Lon shore Strikes on the National Econorn , U. S. Depart-
ment of Labor . Task Force Report. Chapter VII.  January, 1970! .
p. SS.
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The impact of the 1963 strike to the Port of Houston, for example,
was estimated at $3 million per day t'o the por t economy; $285,000
per day to the port and a combined loss of more than $60 million
over the entire strike period. The loss to shippers of t' he
1968-69 strike was estimated at $300,000 per day. The direct em-
ployment effect was not as substantial as the income loss. Approxi-
mately %,700 workers in water t'ransportation were idle during t' he
1968-69 strike in Houston. Less than half of these workers however,
relied on dock act'ivity foz all of their pez sonal income.

The frequency of strikes, the diversity of goods traded and sold,
the hinterland of ports, the demand for import and export' goods
in the hinterland, the access to market areas, and the desirability
of a port as an industrial location site all constitute major factors
influencing the economic impact of ports and harboz s.

Innovation diffusion of new marine-related technology and systems
is also critical to an impact evaluation of port activity. Con-
tainerization and increased ship size are major examples. The
rising concern with the nation's shipping activity and the world
focus on fast, advanced ocean transport systems has fostered a
virtual "container rush" at Texas Gulf Coast ports. The push to
be the "fiz'st" ar the "finest" container port on the Gulf Coast
results in not only an attempt at product differentiation by port'
officials, but also in the desire to remain competitive in the
container ized world cargo trade of the future. Ports differentiate
their "product" by providing better quality container facilities.
These new investments stimulate employment and incomes into the
local regional economy. While more business may be attracted to
the port resulting in increased revenues, the new container tech-
nology may also reduce dockside employment Resources freed for
alternative uses by the innovation of containers can be considered
the "social saving" resulting from the innovat'ion. If freed re-
sources remain unemployed, an adverse income distribution effect
may occur within the region. For example, the avez age semi-container
ships and the smaller all container ships will tend to make obsolete
the dry cargo wharves at Texas ports and reduce labor inputs for
container cargo. The need for accelerated physical transfer of
containers to and fr om ships has been prompted by at least three
major factors: �! the time factor in handling a greater number
of containers with larger ships, �! the costs per hour of vessel
time of large container ships, and �! problems of serving small
volume ports given the large investment and size of container ships.
With ship time so costly, it might not be profit'able to go into a
port for small loads that were formerly attractive.

10Ibid

Gayton E. Germane, "Impact of Containerization on Ocean Transporta-
tion: I!imensions of the Problem', Pa ers � 8th Annual Mee tin
Trans oztation Research Forum.  Oxford, Indiana: Richard B. Cross
Co., 1967!, p. 11.
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Rapid unloading and fast turnaround are thus major factor s in
optimizing container operations. The drafts and size of new con-
tainer ships present no major problems for Texas ports. Lengths
of new container vessels built in the 1960's were from 600 to 720
feet with widths from 80 to 95 feet. Unlike tankers, whose draft
generally increases with size, most of the new container ships
have retailed general cargo ship design drafts averaging from 28
to 33 feet. By 1969, there were approximately 150 container ships
operating in international trade, according to the American Bureau
of Shipping. The largest was 100 feet wide and had a draft of 35
feet when fully loaded.12 Container ships movinS into t' he Port of
Houston generally carry 250 35-foot containers.l~

The size innovation in tanker fleets is more pronounced. United
States tanker trade requirements have had little, if any, influence
in r'ecent determinations of maximum tanker size, The bulk of the
United States tanker trade is fr om Venezuela and the Gulf Coast to
the Atlantic Coast, Volume movements from t' he Persian Gulf and
Africa to the United States are smaller by comparison. Existing
Gulf Coast and Atlantic ports do not now have channel depths capable
of accepting fully loaded tankers of more than 80,000 deadweight
tons.l~

Table 16 provides projections of the world tanker fleet size com-
pared with actual 1966 sizes. Most of the current tanker fleet
is capable of entering Texas ports. However, expected increases
in world petroleum demand along with the general growth in world
trade tend to generate constant pressure to deepen and widen ports
in Texas, The financing for these projects, including the site
selection and government approval of spoil disposal areas and the
actual dredging and construction operation all require a lengthy
time period. Recent emphasis on ecology and environmental equi-
librium in the selection of spoil disposal areas has tended to
cause delays in these port' expansion projects.

3. Economic Im act of Texas Ports and the Shi buildin Industr

Growth stimulating factors mentioned in Sections 1 and 2 of this
chapter indicate the important economic activities upon which Texas
ports and harbors and the shipbuilding support rely. Examples of

12 Merchant Vessel Size in United States Offshore Trades b the Year
2000. The American Association of Port Author ities, Committee
on Ship Channels and Harbors. June, 1969. p. 27.

"Ports Stress Containers," The Houston Post, June 28, 1970.
Section 5, pp. 1-2.
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TABLE 16

WORLD TANKER FLEET

1966 AND 1983

NIJMBER OF VESSELS

VESSEL DEADWEIGHT TONS

 In Thousands! 1983*1966

10- 20

20- 40

40- 60

60- 80

80-100

100-125

125-150

150-200

200-300

%00-600

1,18% 1,337

889

467 317

202 429

86 760

29 397

220

371

TOTAL 2, 86rI. j-j-, 384.

Trades b the Year 2000, June, 1969. The
American Association of Port Authorities Com-
rnittee on Ship Channels and Harbors, Washington,
D. C.
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the inter-relationship of industrial location, regional gr owth,
and port activity is indicated in two recent studies of the Port
of Houstonl and Port of Galveston.

Industries located along the Houston Ship Channel were estimated to
employ 100,000 persons generating more than one-half billion dollars
in income. Nore than 55,000 persons or approximately more than
double the number employed by waterborne transport industries, as
defined by the Standard Industrial Classification, were estimated
as directly employed by the Houston port's activity. This is about'
LL percent of the total employment in the Houston area. Total im-
pact of payrolls range up to $280 million annually.l7 In Galveston,
61 percent of the total wage and salary income of the city was esti-
mated to be generated by the Port of Galveston. Nearly 18,000
workers, or slightly more than double the number af persons employed
solely in waterbor ne commerce were directly involved in employment
as a result of t' he Port of Galveston in 1968.

For all ports in Texas, preliminary indications of importance are
promoted by regional t'onnage data. The distribution of commodity
traffic between Primary Marine Region I and Primary Marine Region II
by major and shallow draft ports is shown in Table 17. Major draft
ports in Primary Narine Region I accounted for more than 80 percent
of deep draft tonnage in Texas while shallow draft ports in Primary
Marine Region II account for most of the Texas coast shallow draft
traffic. This traffic generates a considerable volume of expendi-
tures or incomes accruing to a variety of port' industr'ies. Each
ton of cargo, for example, requires some expenditure for ship towing,
cargo handling, and use of port facilities Cost estimates for
these diverse port services have been developed by the American
Association of Port Authorities  AAPA! to ascertain the "value of
a ton of cargo to the port economy."

In 1968, for example, the AAPA estimated that an average of more
than $16 was generated per ton of general cargo. Cost estimates
for tanker cargo, grains and ores have also been developed for each
year to 1970 by the AAPA 19 In addition, alternative cost estimates

Warren Rose, "Catalyst of an Economy; The Houston Ship Channel.
I,and Economics, No. 1, Vol. 63,  February, 1967!, pp. 33-43.

Warren Rose, The Port of Galveston: Em lo ment and Income Im act.
Prepared for Galveston Wharves, February, 1970.

17Ibid., p, 1,

Ibid.

"Method of Determining a Port's Economic Impact and Dollar Value
of Earnings," American Association of Port Authorities, report�
February, 1970.
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TABLE 17

TEXAS MARINE REGION FREIG!fT TRAFFIC
1968

 Short Tons!

TANKER

CARGO

GENERAL

CARGO GRA INREGION ORE

Region I

42,262,614 84,007,146 9,139,026 1,021,627
892 170 1 283 691

Ma j or Ports
Shallow-draft Ports

TOTAL REGION I 43,154,784 85,290,837 9,139,026 1,021,627

Region Il

3,893,422 20,233,482 1,849,066
6 137 529 1 090 550

Ma j or ports
Shallow-draft Ports

2,826,297

TOTAL REGION II 10,030,951 21,324,032 1,849,066 2,826,297

TOTAL REGION 53,185,735 106,614,869 10,988,092 3,847,924

based on "export employment" have been developed by the Maritime
Administration. The services provided by a port authority or by
businesses operating within a port are numerous and include ser-
vices to shipowners, to cargo importers and exporters and handlers.
The services provided to ships are those concerned with bringing
the ship in and out of port, such as pilotage, towage, and the
maintaining of channels, marks and buoys; the provisioning of ships
with stores, water and fuel; and st'evedoring. In Texas, port
authorities vary in the extent of services they provide and the
degrees of centralization of port activities.

To approximate the income-generating effects of port expenses, it
will be assumed that the relationship between economic impact and

Economic Im act of United States Ocean Ports, Maritime Adminis-
tration, U. S. Department of Commerce,  Washington, D. C., 1966!

SOURCE: Industrial Economics Research Division, Texas AKN University,
College Station, Texas.



tonnage of freight handled in a port is roughly the same in Texas as
it is in other areas of the country. This assumption means that
regional cost differentials are ignored and the AAPA figures will
be used. The AAPA figures shouLd be considered as slightly higher
than actual costs at Texas ports. One partial study of the Port
of Port Arthur estimated that $7.70 per short ton of 2,000 pounds
was direct'ly generated hy a "typical water terminal operation,
vessel by vessel."21 The AAPA cost' figures are given for 1968 and
estimated for 1970.

Based on the AAPA figures, the direct value of a ton of cargo for
deep draft Texas ports for 1968 is provided in Table 18. Using the
1968 cost estimates, more than $1.3 billion in revenues were gener-
ated by deep draft Texas ports in 1968. Assuming the same level of
traffic, and applying the 1970 cost figures, the total direct
revenues generated by deep draft ports were more than $1.% billion
as shown in Table 19. Shallow draft ports generated another $100
million in 1968 and an estimated $105 million in 1970 as shown in
Table 20.

A breakdown by Primary Marine Region and by major deep water and
shallow draft' ports of t' he value of cargo to port economies is
presented in Tables 21 and 22 for 1968 and 1970, respectively.
Primary Marine Region I accounted for 80 percent of the total direct
revenues accrued to the local port economies. The total direct
revenue accrued to all Texas port' economies in 1968 amounted to more
than $1.5 billion. Using 1970 cost figures and 1968 cargo data, the
direct revenue effect would be about $1.6 billion,

Other indicators of the economic impact of port activities and
shipbuilding are direct employment and sales. Table 23 provides
a breakdown of direct employment and sales in the Texas Marine
Region and the rest of Texas of the marine transport and ship-
building activity in 1969. Survey results were compiled by the
Industrial Economics Research Division of all firms listed with
appropriate Standard Indust'rial Classification groups.

Shipbuilding and repair industries include firms such as Todd
Shipyards, Levingston, Rockport' Yacht and Supply Company, Bludworth
Shipyards, Gulfport Shipbuilding Company, Marine Mart and other
firms listed under S.I. C. 3731. Total dir ect employment generated
by shipbuilding and repair activities in 1969 was 6,05L and direct
sales were more than $126 million.

Less than 600 employees and more than $6 million in sales were
generated by the boat building and repair industry. Deep sea,
domest'ic, canal and local wat'er t'r'ansportation services include
canal barge transportation, towing and tugboat service for ports,

21 Dow Wynn, ~o, oit., p. 90.
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TABLE 23

DIRECT EMPLOYMENT AND SALES
OF MARINE TRANSPORT AND SHIPBUILDING

IN THE TEXAS MARINE REGION AND THE REST OF TEXAS
1969

DIRECT

EMPLOYMENT

DIRECT

SALE SACTI VITYAREA

Primary Marine
Regions I R II

$126,096,048

6,0LI8,300

6,451

214,990.0263,621

41, 720, 759

36 322 000

$425.1//.133

4,752

2 068

Subtotal 17,457

Secondary Mar'ine
Region III Marine Transport

Related Activity 6.315.000393

Rest of Texas Marine Transport
Related Activity 7.9-,8.O00479

~439.LI,0.13318,329TOTAL

4463, 4464, 4469.

4721, 4782, 4783, 4789.

S !HRCE: Industrial Economics Research Division, Texas AiXM ll» ivy rs i t.y.
College Station, Texas.

1 lricludes S.I.C.

[Ii elude s S. I. C.
3

I iicludes S.I.C.

arid 4459.
II

1rrcludes S.I.c.

IiicludeS S.I.C.

Ship-Building and
Repairingl

Boat Building and
Repairing2

Deep Sea, Domestic,
Canal 6 Local Water
Transportation3

Marine Cargo Handling
K Other Transport
Se rvice s4

Fre ight Forwarding and
Relate d Se rvice s5

3731 only.

3732 only.

4411, 4421, 4422, 4423, 4431, 4441, 4452, 4453. <III5II



offshore mineral industries, and coastwise and foreign ocean
transport. Total direct sales in 1969 amounted to nearly $215
million and more than 3,600 employees. Marine cargo handling
and related activities generated employment for more than L1-,700
persons and sales of more than SV1 million. The total direct
sales generated by all activities for Texas amounted to more
than $430 million and total direct employment was more than 18,300.
The multiplier influence of these sales and employment will be
discussed in the evaluation chapter of this report.
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CHAPTER V

COMMERCIAL FISHERIES

The United States is the leading world market for fishery products
and ranks fifth in total world commercial fishery output. Texas
accounts for a major portion of total United States fishery output.
The stat'e specializes in producing shrimp for world and local mar-
kets. This chapter will assess the importance and structure of the
Texas fishery industry and analyze factors influencing the impact
of commercial fisheries activity in Texas on the state and national
economy.

l. Economics of the Fisher Industr : Overview of United Stat'es
and Texas Activit

Total catch of finfish and shellfish in the United States in 1969
was %.29 billion pounds. Shrimp was the most valuable fishery in
the country in 1969 and accounted for 2Li. percent of the total
United States ex-vessel value for all species.l More than 317
million pounds of shrimp  heads-on! landed were valued at $123
million, Host of the shrimp were produced in the Gulf of Mexico
and landed in Texas and Louisiana.

The United States fishing industry currently ranks fifth behind
Japan, Peru, Russia and China in total volume of catch. Exports
of all fishery products from the United States rose from $67.8
million in 1968 to $104.5 million in 1969. Imports however, in
1969 were 12.9 billion pounds or slightly more than three times
the total domestic catch, The total value of the United States
fishery production in 1969 was $518 million; the total value of
all fishery imports, however, was more than $8% million United
States fishermen thus accounted for only 33 percent of the total
United States fishery suppLy in 1969. This import/export imbal-
ance resulted in a balance of payments deficit of $739 8 million
in 1969.

Although commercial fisheries are not considered a vital United
States industry the reliance on foreign fishery supplies and the
resulting adverse effect on the United States balance of payments
has stimulated increasing concern f' or this "declining" industry.

Fisheries of the United States...1969, Bureau of Commercial
1'isheries, U. S. Department of the Interior  Washington, D. C.,
March, 1970!, p. 16.
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Recent studies have shown, for example, that between 1957 and 1967,
the average annual increase in shrimp imports was 19.09 percent.2

TABLE 24

INCOME ELASTICITIES AND ANNUAL PERCENT CHANGES
IN IMPORTS FOR SELECTED FISHERY PRODUCTS

IN THE UNITED STATES

1957-1967

ANNUAL PERCENT
CHANGE IN

UNITED STATES

LANDINGS

ANNUAL PERCENT
INCREASE

IN IMPORTS

INCOME

ELASTICITIESPRODUCT

Shrimp

Oysters

Menhaden

2.50 1.43 19. 09

-1.95 .25 50.22

-3.10 1.39

2 50

65.82

3.b3Tuna 8.77

Flounder 3.85 1.76 12. 97

S ! I IR CE: Frederick W. Bell, The Factors Behind the Different
Growth Rates of U. S. Fisheries. Wor'king Paper No. 13,
Bureau of Commercial Fisheries, United States Department
of the Interior, 1969. p. 7.

I'r  derrick W Bell, The Factors Behind the Different' Growth Ratps
of the Il. S. Fisheries. Working Paper No. l3, Bureau of Commercial
I'ish~ ries. United States Department of the Interior,  Washington,
I!. C., 1969!, p. 7.

Edible fishery pr oducts characterized by relatively high income
elasticities have been the major import items, An income elas-
ticity for a commodity refers to the relative response in the demand
for a commodity resulting from a relative change in income. An in-
come elasticity of one would imply that demand for a fishery product
grew in the exact proportion to the increase in consumer income.
Sample income elasticities are shown in Table 2LI. The table indi-
cates that with the exception of oysters, fishery products with
high income elasticities have experienced relatively high import'
growth. Shrimp had an income elasticity, for example, of 1.%3.
Tuna and flounder with the highest income elasticities had the
highest incr ease in landings that tended to result in lower import
rates.



Prices for fish, and particularly shrimp since 1950 have increased
consider ably. Retail shrimp prices, for example, have increased
72 percent since 1950 while the total fish price index showed a
37 percent gain. Shellfish consumption in addition, has risen
from 1.6 pounds per capita in 1946 to 2.6 pounds in 1965. Of the
one pound increase, approximately one-half is shrimp. The rapid
growth of shrimp prices accompanied by increased per capita con-
sumption indicates strong increases in the demand for shrimp since
1950. 4 An increase in domest'ic demand at a more rapid rate than
domestic supply has increased the ex-vessel price for fresh shrimp
and has made the United States market attractive for foreign shrimp
and shrimp products. Rising ex-vessel prices have also stimulated
investment by firms in shrimp fishing vessels. Ex-vessel price is
the dockside price paid the vessel owner for fresh shrimp. The
only processing that has occurred is the heading process  removal
of the head and thorax! and has been accomplished by the vessel's
crew while at sea.5

Texas plays a major role in the United States fishery industry.
Shrimp, the most valuable domestic fishery, constitutes the major
commercial fishery product in the state, Texas has consistently
been the primary shrimp-producing state in the nation, The excep-
tion occurred in 1969 when Louisiana shrimp landings led all five
Gulf states.

Preliminary figures for five Gulf states for 1969 indicated a shrimp
catch of 129.8 million pounds. Table 25 shows the annual volume of
shrimp landed from 1964-1969 f' or the five states bordering the Gulf
of Mexico.

After the record catch in 1967 of 64.2 million pounds, Texas showed
decreases in 1968 and 1969. With shrimp landings of 44.5 million
pounds in 1969, Texas landings compr ised 34 per cent of the total
landings in the states bordering the Gulf of Nexico. Brown shrimp
account for the gr eater portion of the shrimp catch on an annual
basis and the great'est concentration of brown shr imp are found off
the Texas coast in an area extending below Freeport' south to
Brownsville. Diminishing catches of brown shrimp in 1968 and 1969
were the main factor for reduced shr imp landing in these years in
Texas.

Donald P. Cleary, Demand and Price Structure for Shrirn , Working
Paper No. 15, Bureau of Commer cial Fisheries, United States Depart-
ment of the Interior,  Washington, D. C., 1969!, p. 3.

Ibid , p. 7.

5Victor Arnold, An Anal sis to Determine 0 timum Shrim Fishin
Lffort b Area, Working Paper No. 40, Bureau of Commercial Fish-
eries, United States Department of the Interior,  Washington,
D. C., 1970!, pp. 1 and 3.
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TABLE 25

GULF SHRIMP LANDINGS BY STATE
1964-1969

HEADS-OFF WEIGHT Million Pounds

1969+19681967196619651964STATE

20.2 17.617.821.327. 9 27.1

9 49.69.06.66.0

6.04.75.2Mississippi

Louisiana 52.839.6 47.5 42.839.8

44.552.343.8 64. 248.3Texas

116.0 144.5 111.2 129.8126.4TOTAL

* Preliminary

SOURCE: Shellfish Situation and Outlook, April, 1970, Bureau of
Commercial Fisheries, U. S. Department of the Interior,
Washington, D, C,

Diversity of species, pounds and value of finfish and shellfish,
produced in Texas in 1967 and 1968 are indicated in Table 26, Fin-
fish and shellfish landed in 1967 were 138,227,000 pounds with an
increase to 147,720,900 pounds in 1968. Values were $49,721,579
and $49,549,627 in 1967 and 1968, respectively.

Analysis of the Texas Fishing Industry requires assessment of the
location and internal structure of the production, processing and
mass distribut'ion components of the industry. These general activi-
ties are encompassed by the following Standard Industrial Classif'i-
cation  S. I C ! numbers and categories,

S. I. C. Number
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Florida

Alabama

0912

0913

0919

0989

38.1

41.6

116.2

Finf ish
Shellfish
Miscellaneous Marine Products
Fish Hatcheries, Farms and Preserves



TABLE 26

POUNDS AND VALUE OF TEXAS CATCH OF FINFISH AND SHELLFISH

1967 AND 1968

1967 1968

SPECIES POUNDS VALUE POUNDS

F INF ESH

47,000 $
8,600

Buffalofish
Cabio  Ling!
Catf ish and Bull-

heads

Croaker

$
2,886

6,580
989 23,900

5,200
134,200

1,560
8,503 138,600 5,823

Drum..

Black

Red  Redfish!
Flounders

 Unclassified!
Garfish
Groupers

1,061,600
767,500

132,702
192,703

677,400
924,900

87,054
215, LI69

2LI.4,700
52,000
76,100

62,264
2,600
8,540

75,438

9,646

336,200

93,000

Jewfish
King Whiting

 Kingfish!
Menhaden

Mullet

200

158,800
23,019,900

27,800

9, 216
262,427

1, LI.20

6,116
674,242

1,437

119,900
51,073,%00

27,500

5,%00

106,200

2, 4.95

9,762

4,000

73,800

1,811

5,679

Pompano
Sea Catfish

 Gafftopsail!
Sea Trout".

Spotted
White

She epshead  Salt-
Water!

1,520,900
LI-3, 600

1,871,300
20,000

371,239
4,378

419,150
2, OLI3

199,200 16,312193,00017,809

Snapper, Red
Spanish Mackerel
Warsaw

Unclassified:
For Food

For Bait, Reduc-
tion, and
Animal Food

1,408,600
200

9,500

462,473
23

1,14%

366,843
331

866

1,127,500
3,000
7,400

187,000 11,472 194,800 10,5] 9

77 600 2 206 79 000 3,287

87

TOTAL FINFISH 29,161,800 $ 1,572,530 56,988,600 5 1,904,952



TABLE 26  Continued!

POUNDS AND VALUE OF TEXAS CATCH OF FINFISH AND SHELLFISH
1967 AND 1968

1967 1968

VAI UESPECIES VALUEPOUNDS POUNDS

SHE LLF ISH

2,624,800
3,553,000

222,702
1,570,181

4,083,600
3,302,000

329,253
1,444,614

TOTAL

SHELLFISH 109, 065, 200 $48, 149, 049 90,732, 300 $47,644, 675

GRAND TOTAL 138,227,000 $49,721,579 147,720,900 $49,549,627

T L d, 1968, Bureau of Commercial Fisher ies, U. S.
p the 1nterior, Washington, D. C. and Texas Parks

and Wildlife Department, Austin, Texas.

S OURCE:

S. I. C. Number

Canned and Cured Fish and Sea Foods

Canned Specialties
Fresh or Frozen Packaged Fish and Sea Foods

2031

2032

2036

Fish and Sea Foods, Wholesale Distribution
Fish  Sea Food Markets!, Retail

5046

5421

The following sections will assess the bio-economic factors influenc-
ing the Texas Fishery industry and its impact on the Texas economy.
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Crabs, Blue
Oysters
Shrimp  Heads-on!

Brown and Pink

White
Other

Squid

92,989,700
9,884,700

1,300
11 700

41,383,348
%,971,481

318

1 019

63,951,200
19,206,600

177,700
11 200

35,713,553
10,130,009

26,023
1,223



2, Locational Structure and Bio-Economic I'actors Influencin Texas'
Ha- or I isher Activities

Analysis of Texas' commercial fisheries is fundamentally a study of
th» shrimping industry which accounts for more than 90 percent of
th» total state activity. Economic analysis of the fishing industry
in general is complicated by the open access, mobility, life cycle
and seasonality characteristics of the resource,

Shrimp constitute a common property resource element of the Gulf.
No user has exclusive rights to the resource nor can he prevent
others from sharing in its exploitation.~ Legal exclusion, however.
of' foreign producers is enforced over a 12-mile fishing zone from
the United States coast. Mobility of fish population and the atten-
dant daily requirement for search time constitute other unique
factors in the fishing industry. Most of the fish produced are
caught on the continental shelf.

13efore 1950, shrimp fishing was concentr ated in the northern Gulf
of Mexico in sounds, bays, bayous and adjacent coastal waters of
the Gulf States out to a distance of ten miles. I-'ollowing dis-
covery of distant offshore shrimp fishing gr ounds after 19SO, the
Gulf fishery extended from the Florida Keys around the Gulf Coast
of the United States and Mexico to the eastern tip of the Yucatan
Peninsula.6 The expansion of these fishable areas also had two
major effects on the spatial distribution of the shrimp industry:
�! Shr imp fleets located at new port sites and the competition
among individual producers exploiting inshore waters eased;
�! Competition for mobile fish populations intensified at distant
sites which, in turn, shifted investment patterns from smaller to
larger vessels that were physically capable of fishing for extended
periods of time and generally increasing per vessel landings.7

The 1.080 mile Texas coastline is characterized by large estuaries
and lagoon areas critical for past'-larval shrimp growth during
their lifecycle. Shrimp use the lagoon areas and estuaries for
food and. shelter before returning to deeper waters in the Gulf,
These areas supply much of the young shrimp produced off Texas
annually.

H. Scott Gordon, "The Economic Theory of a Common Property Re-
source: The Fishery," Journal of Political Econom , Vol. 62,
 Apr il, 1954.!, pp 124-102.

dArnold, ~o. oit., p. 3.

7 Ibid., p. S.
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Figure 16 indicates the spatial distribution of shrimp landing
points and fishing areas in the Gulf of Mexico. The greatest
concentrations of brown shrimp occur off the central and .lower
coast of Texas. White shrimp occur in greatest quantities in an
area extending from Irceport' northward along the coast to New
Orleans. Pink shrimp concentrations are locat'c.d off the central
and lower coast of Texas, Florida's Dry Tortugas and Mexico's
Campeche Banks.

Table 27 lists thc major estuarine and lagoon regions of Texas and
shows the comparative value of finfish and shellfish caught for
each region for 1967 and 1968. Also shown are the value of catches
from the Gulf of Mexico; the area outside the estuarine and lagoon
habitats. The comparative values clearly indicate that although
the. estuaries and lagoons are important as nurseries for young
shrimp, the dominant' catches of mature. shrimp occur outside of
these regioris in the deeper Gulf waters.

Table. 28 gives the volume and value of shrimp .landed in Texas by
month in 1968. The cyclical aspect of shrimp harvesting varies
among the species and it is this seasonality which makes shrimping
a year around business. In 1968, the greatest landings of brown
shrimp occurred from July through October; pink and Brazilian
shrimp landings werc. greater in the period of February through May;
and. white shrimp mainly were harvested from August through November.
Of the total volume of shrimp landed in Texas in 1968, brown shrimp
comprised over 70 percent of the total volume.

Vessels from Texas ports now roam all known fishing grounds over
the Gulf of Mexico, in the Carribean and off South America. The
spatial distribution of major shrimp landing points and the 1969
landings and value of landings are shown in Figure 17. The figure
shows the importance of the marine growth core areas in Primary
Marine Regions I and II as primary shrimp production landing
points.

Table 29 shows the volume and value of shrimp landed in Texas in
1968 for Primary Marine Regions I and II, including a geographical
break-out by county and by city. Volume and value of shrimp land-
ings in Marine Region II were more than double those in Marine
Region I in 1968. In Marine Region ZI, combining Brownsville and
Port Isabel shrimp landings reflect the importance of these two
areas. With over 18 million pounds of shrimp landed worth 417.9
million, the two cities are focal centers of fisheries activities.
Both Table 29 and Figure 17 indicate that the major portion of
shrimp landings are located in Primary Marine Region II,

Gulf of Mexico Shrim Atlas, Bureau of Commercial Fisheries, IJ. S.
Department of the Interior  Washington, D. C., 1969!, p. 5.
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TABLE 27

REGION AND VALUE OF TEXAS CATCH OF FINFISH AND SHELLFISH
1967 AND 1968

SHELLFISHFINFISH

REGION 19671967 1968 1968

8,167 11,661 72,375 97,822

Galveston and

Trinity Bays 65,663 1,962,741 2,573,317115,585

63,409 95,563 701,041 1,046,413

36,933 479,585 485,48860,811

Aransas and Copano
Bays 58,110 91,560 158,640 640, 694

43,332 21,205 160,394 228,827

177,661 150,802 46,312

159 827 236 954 1 304 1 275

TOTAI,

SOURCE: Texas Landin s, Respective years, Bureau of Commercial
Fisheries, U. S. Department of the Interior, Washington, D. C.
and Texas Parks and Wildlife Department, Austin, Texas.

Gulf of Mexico

Sabine Lake

Matagorda, East
Matagorda and
Lavaca Bays

San Antonio,
Mesquite, Espiritu
Santo Bays and
Green Lake

Cor pus Christi and
Nueces Bays

Baffin Bay and Upper
Laguna Madre

Central and Lower

Laguna Madre

847,888 $1,194,611 $44,612,969 $42,524,527

$1, 534, 790 $1, 904, 952 $48, 149, 049 $47, 644, 675
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TABLE 29

VOLUME AND VAUIE OI SIIRIMP
LANDED IN TEXAS FOR 1968*

MARINE

REG ION COUNTY POUNDS VALU F,LOCATION

PRIMARY MARINE REGION I

Galveston-

Harris

$1,136,8051,562,000

Port Arthur

Sabine Pass

Jefferson

S 791, 844l>305 
00

Matagorda Matagorda
Palacios

1 867 100

17,096,700 $14�11�11

Aran sas

and Nueces

13,611,500 $11,742,920

Calhoun

$1,876,053

$8,002,902
$9 935 999

Brownsville

Port Isabel

Camer on

REGION II TOTAL

$45,869,58552,323,900MARINE REGIONS I AND II GRAND TOTAL

*Heads-Off Shrimp
SOURCE: Texas Landin s, 1968, Bureau af Commercial Fisheries,

U. S. Department of Interior, Washington, D. C.
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Brazoria

Galveston

REG ION I TOTAL

PRIMARY MARINE REGION II

Freeport

Galveston

Baytown
Kemah

Port Bolivar

San Leon

Seabrook

Aransas Pass

Corpus Christi
Fulton Beach
Rock ort

Port Lavaca

Port O' Connor

Seadri ft

9,171,700

3,190,400

2,749,600

8,598�00
10 268 100

88,295,814

$2�40
25



These location structures and scales of activity represent' major
indicators of the over'all economic impact of the Texas fishery.
Special attention, however, must be given to the Texas shrimping
fleet to provide a sound understanding of the importance of this
industry. Discussed in the following sections are characteristics
of the shrimping fleet and the overall direct economic impact for
production, processing, and wholesale-retail trade of the fish-
eries activities in Texas.

3. General Structural As ects of the Texas Shrim in Fleet

Shrimping constitutes an industry where entry can occur with a
medium sized investment but where skill of the boat captain and
sustained efforts by the entire crew are sensitive criteria in
the success or failure of the operation, The total fishing effort
offshore Texas includes both Texas and non-Texas based fleets that
follow the seasonal pattern and mobility of the shrimp. Most of
the non-Texas boats come from Ilorida and vary in size, crews, and
in on-board capabilities.

Table 30 shows t' he designated home ports and number of shrimp
vessels operating off the Texas Gulf Coast in 1967. Statistics
indicate that 833 shrimp vessels fr'om the other four states bor-
dering the Gulf of Mexico operated off the Texas coast and 1,669
Texas shrimp vessels were operational. Total shr'imp vessels active
in the Gulf of Mexico in 1967 were 2,502.

personnel figures vary, but the average shrimp vessel is operated
by three men: captain, r igger and header. With 2,502 vessels
reported, a conservative estimate can be made that employment in
shrimp vessels in the Gulf of Mexico was 7,506 in 1967.

Table 31 gives detailed data for Texas shrimp vessels for' 1967.
Included are vessels categor'ized by length, shrimp landings  volume
and value! and tonnage. 1n 1967, a total of 1,669 shrimp vessels
were reported and the average shrimp landing per vessel was 46,20M
pounds worth $34,279. Average shrimp vessel tonnage was 60.6 tons
and the average vessel length for all vessels was 57,3 feet. I.Jsing
the previously mentioned ratio of three men per vessel, it can be
estimated that Texas shrimp vessel employment was 5,007 in 1967.

Size expansion in shrimp vessels tend to pr ovide economies of scale
to the shrimper as greater areal-search flexibility and boat ca-
pacity are achieved. In addition to greater mobility and mor e
"working time" on the various shrimping grounds, these ships contain
larger storage and freezing capabilities. Large vessels may spend
more days at sea per year, be more productive per day and receive
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TABLE 30

HOME PORTS OF SHRIMP VESSEIS
OPERATING OFF THE TEXAS GULF COAST IN 1967

STATE COUNTY/
PARISH

S TATE COUNTY/
PARISH

NUMBER

OF

VESSELS

NUMBER
OF

VESSEI S

ALABAMA

Baldwin

Mobile

MISSISSIPPI
Jackson

Harrison

2

67

TOTAL 69 TOTAL

572TOTAL

1,669TOTAL

TOTAL 190

FIVE STATE GRAND TOTAL OF VESSELS -- 2,502

SOURCE: Bureau of' Commercial Fisheries, U S. Department of the
Interior, Galveston, Texas'
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FI,ORIDA .

Monroe

Collier

Lee

Hillsborough
Fran kl in

Escambia

Charlotte

LOU IS IANA

Jefferson

La f ourehe

Terrebone

St. Mary
Vermillion

Cameron

138

2

216

203

9 2 2

12

68
23

50

25

12

TEXAS

Jefferson

Galveston

Harris

Brazoria

Matagorda
Calhoun
Aransas

Nueces

Cameron

%9

177

105

276

50

38

435

71

068



TABLE 31

TEXAS SHRIMP VESSEL DATA FOR 1967

ESSKL LENGTH

BELOW 60 FT. 60-70 FT. OVER 70 FT. TOTALCATEGORY

792Number of Vessels 813

26,159,499 46,710,061 4,244,513Shrimp Landed  lbs.!*
Average Landing

Per Vessel  lbs.!
All Vessels  lbs.!

33,029 57,453 66,320
46,204

818,701,505 $35,207,682 $3,302,719 $57,211,906

$ 23,613 $ 43,305 $ 51,605
34,279

Vessel Tonnage
Average Vessel
Average All Vessels

39.7 117.176.6

60.6

Vessel Length  Ft.!
Average Vessel
Average All Vessels

74. 949.1 64.0

57.3

* Heads Off

SOURCE: Bureau of Co|mercial Fisheries, U. S. Department of the Interior,
Galveston, Texas, and Industrial Economics Research Division,
Texas AKN University, College Station, Texas.

higher prices on the average. These factors also generate potential
externalities. For example, vessel fishing a particular portion of
a fishing ground immediately subsequent to another large-sized vessel
is a case in which an externality is being absorbed by the second
vessel incurs additional costs per unit of catch because of the

Frederick W. Bell, "The Relation of the Production Funct'ion to the
Yield on Capital for the Fishing Industry," Recent Develo ments and
Research in Fisheries Economics. Edited by F. W. Bell and J, E.
Hazelton  Dobbs Ferry, N. Y.; Oceana Publications, Inc., 1967!, p. 114.

98

Value of
Shrimp Landed
Average Value

Per Vessel

All Vessels

1,669

77,114,073



decrease in the available fish supply caused by the first vessel's
effort. External economics can result from the improvement in
port facilities by cooperatives that are organized to handle the
new scale of activity. Size expansion consequently has numer ous
linkage effects on the industry.

The 1,669 vessels comprising the Texas shrimp fleet have a fixed
asset value in excess of $133 million, and annual construction of
new shrimp vessels in the Gulf states steadily adds to the shrimp
fleet. Shrimp vessel construction in the Gulf of Yiexico f' or the
past three years has totaled 1,120 vessels of which 401 have been
constructed in Texas. Table 32 gives the total number of new
shrimp vessels built in Texas, estimated construction costs per
running foot and per vessel and total estimated value of new shrimp
vessel construction in Texas fr om 1967 to 1969.

TABLE 32

CONSTRUCTION AND ESTIMATED VALUE

OF NEW SHRIMP VESSELS IN TEXAS*
1967-1969

ESTIMATED CONSTRUCTION COSTS

TOTAL

EST IMATED

VALUE

PER PER VESSEI

RUNNING t'AVERAGE LENGTH
FOOT 60 FEET!

NUMBER

OF

VESSELSYEAR

1967 129

1621968

1969 150

* Steel vessels

Bureau of Commercial Fisheries, U. S. Department of the
Interior, Galveston, Texas and Industrial Economics
Research Division, Texas AKN Univer sity, College Station,
Texas.

SOURCE.

10 Arnold, op. cit., p. 9.
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$1,200

1,300

1,000

$72,000

78,000

84.,000

9,288,000

12,636,000

12,600,000



Financial support for shrimp vessel construction and maintenance
in Texas has been provided by the federal government through two
programs: The Fisheries l,oan I-'und and the Federal Fishing Vessel
Mortgage and Loan Insurance Program. Both programs are designed
to strengthen the domestic fishing industry. Table 33 indicates
cities in Texas where funds were furnished and the number and
amount of fishery loans and insurance rnortgages awarded since the
programs were implemented. Aransas Pass and Brownsville rank as
the major beneficiaries of the federal assistance programs with
total loan and mortgage amounts of 92,786,790 and 82,357,361 res-
pectively. Shrimp vessel owners in Freepori have received 8835,985
and $871,900 has been distributed to other cities along the coast
of Texas,

TABLE 33

FEDERAL FISHERIES LOANS AND INSURANCE MORTGAGES
FOR SHRIMP VESSEL OWNERS IN TEXAS

Mar ch, 1970

INSURANCE MORTGAGESFISHERIES LOANS
TOTAL

AMOUNTNUMBER AMOUNTAMOUNTCITIES NUMBER

$1,734,085 92,357,361

2,508,391

569,4rj7

123 725

2,786,790

835,985

871 900

18

27

$I,935,648 $6,852, 03691,916,388 69TOTAL 85

N.A. � Not Available

SOURCE: Branch of Loans and Grants, Bureau of Commercial Fisheries,
U. S. Department of the Interior, Washington, D. C.

Another new component of the shrimping industry has been from com-
rnercial fish farming. With a relatively flat coastal plain merging
into the estuaries and lagoons of the Gulf of Mexico, the land area
of the Texas coast requires minimal physical changes to provide
ponds for shrimp raising and catfish production. Although shrimp
are not being gr own for commercial sales today, a number of agencies
are conducting experiments to determine if shrimp can be raised as
a commercial crop.
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Br ownsville

Aransas Pass

Freeport'

Other Cities

$ 623,276 29

278,399 LI.O

266,538 N.A.

708 175 N.A.



Bur  air ol C<immer cial Fislieries per son»el. lrav«beer~ resear<.lii ~~< th 
dyrramics ot shrimp growth arid reproductiorz f or years. Bicrlo<gists
of th«Texas Parks a»d Wildlife 1!epartmeirt   onclii«t peri rdic srirveys
to detcrrrrirrc populatiorr densities, survival rates, migratio!is arid
liabitat reqriizemcnts. Sr veral shrimp po»ds have been cleveloped ir~
the J'rngleto» arc a iirider tlie S - a Grant Program of Texas AFM I'riiv r-
sity to determi»« tbe feasibility of'  omm 'rcial shrimp l armi»g.
A1thou~gr much additional researcli is ripe Ied before shrimp ca» be
farmed for comrrr«rcial prlrposes, t'lie potential rewards app«ar to be
promisirig. 1'»tiirc f ood produc'tion fr om commercial shrimp farmiiig
may make a» importar>t cor>tributio» t'o the needs of. our gwowing
popujation.

Sever al other inriovatio»s r'ecently iritrodiiced indicate. tliat shrimp-
irr<g vessels a»cl Llr«ir operations may beii  fit from the applicatioii
o1»ew t  chrro] ogi es. Tlie v«ner able woocler> shrimp vesse 1 is giving
way tv vess<..ls constr ucted of st .eJ . Althoiigh steel vessels cost
appr oximately 25 p rcerit' mor« tliari wood«rr vessels to build. tli«
ori<Tirral disadvaritage is over come tlirough the lorrg tc'rm advar itages
of 1o»«er vessel lil'c., lower insrrranec costs, arid redirced maint«.�
rraricc ariel repair. costs. Other ma»ufactirr ers arc. biddirrg for
flit«> e sharc. of tli«shr imp v  ssc.l market by introd«ci»g vessel s
built of alrrmi»rrm, f rro-coirrret  arid fib rglass-reinforced plastic.

Arrother i»»ovatio» is the   xperim«»tation arid tc sting of «lectr if i 'd
trawls t'o incr ease slirimp catches. Ilevelopmerrt of an electric shock
to force shrimp from biirrows upward into riets is promising, biit mucli
testing remairis before siich a tc.chniqrre ca» be elassifiecl as an
«Ifective metliod worthy of rise by the shrimping indiistry,

Catfish are riow being produced iri Texas. A rcccnt survey reporte l
that 128 i»dividuals were raising commercial catfislr ori approximately
3,500 acr'es. Most of the commercial operations are located in two
areas ~ Winrrie and Sinton, Texas. Forty producers sell fiirgerli»ps
for restocking. 21 operators sell broodstock and 62 catfish farmers
sell to the markets.ll

With average prices for live catfish ranging from 35 to ~40 ce»ts per
po~nd and processed fish fr om 75 cents to 88 cents per po«nd, indus-
try is being attracted by the profit potential. Currently, Bow
Chemical Company at Freeport is conducting intensive research in
catfish farming t'hrough a 1,900-acre lake fed by fresh waker from
t' he Bravos River. Anticipated production for the first catfish
crop by Bow is estimated to bc approximately 48,000 pounds. An
estimated two million pounds of fish would riced to be produced
before a processing plant woiild be economically feasible.

11Fish Vol. 87, No. S,  New York, May, 1970!, p. l08.
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4. I!irect Lvo»omic Im act of 1 isheri cs in Texas

Fisliirig activity incliides the prodiictioii, processirrg a»d wholesaJe
arid r eta il trade activities . Prc'vi ous su ctioiis of this chapter
liave emphasized the production aspect of fishing. '1'o arrive at
the direct employment and sales impact of the commvrcial fisheri«s
avtivities irr Tc xas, an uriderstanding of the. processirig a»cl distri-
bution activity is»vcessary.

Fish processirig iii Texas inc1icates the close relationship betweeri
voliime arid valcre of species caught iri the  gulf of mexico In
«f Feet, an analysis of shrimp pr ocessing is ari arialysis of fisherivs
pr ocessirig irr Texas.

Irr 1968 163 firms reported fishery proccssirig activities it! thc
Tvxas Primary Marine Rc.gions: 81 firms in I'Iarirre Region I anc1 82
lirms iri r'Iari»e Region II.12 Table 34 gives t' he number arid 1<ication
of -Firms processing fishery products in Texas in 1967 ancI 1958.
With 43 firms operating. Cameron County led all other cori»ties iri
1968, followed by GaLveston and Aransas Co<»itics, respectively.
Fislicry processing plants in Texas are located at Palacios, Hrowns-
villc arid Sabine Pass.

concise overview of species processc..d by the 163 firms arid the
comparativv. value accruing for 1967 and 1968 is pr esented iri Table
35. The magnitude of the value of shrimp processir>g is evident
with shrimp constituting 93 percent of thc total fisheries value iii
1967 and 92 percent in 1968. 1rom 1967 to 1968, value of shrimp
processing declined for fresh and frozen raw headless, ppclcd and
deveined and other processed shrimp while breaded shrimp increased
in value by over 42.S million. Preliminary figur< s from the Brrrearr
of Commercial Fisheries for 1969 indicate a val«atiori for fislieries
processing in Tc.xas of $81.2 million with peak employmcnt of 5.<I- �
for 157 processing firms.

As thc cycle of processing fishcrv products is complete cI. clistr.i-
birtion of these products becomes paramount. As might bc c xp< ctc d.
most wholesale cIcalers in fishery products arc. locate cI irr c1osc
proximity to the processing firms. ri total of 1'i2 w1iol«sa1<
dealers were iii business in the study area iir J9 rH. IIr-<n<'11svil J v
with 22. had thc greatest number of wholesa]c dc ale l.s, Iu11ow<'<I I!y
Freeport with 14 firms and Port Isabel with 13 firiris.

In addition, 29 operatioris werc categorized as coJc1 sLura'.,<' warc-
 rouses for fishery products in Texas. Amarillo. I!rrsL.i» arr<I I'<rr t
Worth each had a faciJity, Dallas had thrvc warvIiorrs< s n»<l LI<<
remaining 23 warehouses were located in thp 'I'vxas I<Icrrrirr< Ib r .r <iii.

An»eral Processed 1'ishery Products Re ort, I!<re< arr «I'  '<i<i<i<«v< irr I
1 isheries. I'. S. Department of the Iiiterior   ;a1v< .i -urr. 'I'<'~ 1». I'I' i!
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TA13LE: 3 -i.

M!N�ER AND LOCATION Of. PIRMS

2'R ! C ES 8 IN G E'I S11ERY PRODUCTS IN TEXAS
1967 and 1968

I'EAR TN E

REGION COUNTY LOCATION 1967 19 68

f!r amor ia

Chambers

Galveston

,fe f f erson

Natagord >

Rf: i I  !N I TOTAL

Aransas

Austwell
t-Ql ton

Roe lip or t
Port Lavolta
1'ort  ! ' .'onnor

S end ri 1't

Aran»a»

 '. � 1> oun
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PRIf1ARY NARINE REGION !

PRINARY MRINE RE<'!  !N

13razoria

I'reepor t
Anahuac

Smith Point

Crystal E!each
 ,alveston

Gilchrist

Kemah

Port f!oliV~
San Leon

Texas City
23aytown
fiouston

Seabrook

13eaumont

Port Arthur

Sahine Pass

Matagorda
]'a.l aoi os

l

13

3 2 2
12

! 2 6

1 2 9 6
1 3 5 5 5

1

13 2
2 3

12 1 5
3

1 2 8 6 1 9  ~



TABLE 34 t'c ontinued!

NUMBER OF I'IRISMARINE

REGION 1967 1968COUNTY LOCATION

Cameron

Jlidalgo

Nueces

San Patricio

Willacy

8277REGION II TOTAL

163160

SOURCE: Bureau of Convnercial Fisheries, U. S. Department oI
the Interior, Galveston, Texas.

NUMBER AND LOCATION 01 FIRMS

PROCESSING FISJIERY PRODUCTS IN TFXAS

1967 and 1968

Brownsville

Harlingen
Port Isabel

McAllen

San Carl os

Corpus Christi
Flour Bluff'

Por t Aransas

Robstown

Ingles ide
Port Mansfield

MARINE REGIONS I AND II GRAND TOTAL

22
4.

15

1 1 3
1 1

1 1 l

23

16

1

1 3

1

1 1 1



TABLE 35

TEXAS FISHERIES PROCESSING DATA
1967 AND 1968

VALUE F. O.B. PLANT
PROCESSING

OF S PECIES J.9 681967

S 1 752 4068 1,8LI9,008Oysters, Shucked

Shr imp

34.694,842
27,464,797
16,091,706

2,000 370

41,161,861
24,866,376
16.436,627

3 107 881

Raw Headless

Breaded

PeeJed and Deveined
Other Processing*

85,572,745

4 443 168

80,251,71'

4 969 429Other Species**

TOTAL $91,864,921 S86,973,550

Includes shrimp canned, peeled and cooked, salad mix and stuffed.

SOURCE; Bureau of Commercial Fisheries, U. S. Department of thc
Interior, Galveston, Texas.

Fishery shipments from Texas for retail distribution and sales are
nationwide with a major por tion of the shipments concentrate.d
the midwest and southwest.

Direct employment and sales impact for 1969 of comrncrciaI fish< ric s
activities in Texas is provided in Table 36. An estimated 5.233
persons were employed in fish cat'ching in 1969 and total saJcs wr r r
more than $50 million. Processing firms employed 5,'I64 pr rsons a»d
generated more than S81 million in sales. Distribution activiti< s
employed 1,830 persons and generated more than 'j87 rniJlio» i» saJr s.
Total estimated direct employment was 12,527 and total direct soJcs
were $218.9 million for the fisheries industries in Texas in lr�9.
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** Includes codfish, crabmeat, menhaden, breaded oysters and stuffed
flounder .



TABLE 36

DIRECT EMPLOYMENT AND SALES IMPACT
OF THE FISHERIES INDUSTRIES IN TEXAS

1969

FISHERIES

INDUSTRY
DIRECT

EMPLOYMENT
D IRECT

SALES
AREA

PRIMARY MAR1NE
REGIONS I AND II

Fisheries Catch

Operations+
Pr ocessing Firms
Distribution; Wholesale

and Retail

$ 50,009,000
66.200,000

5,233
5,064

62,436,6001,271

SECONDARY MARINE
REGION III

Distribution: Wholesale
and Retail 7,590,253162

REST OF TEXAS

Pr ocessing Firms
Distribution: Wholesale

and Retail

4-00 15.000,000

397 17 745.100

FISHERIES TOTAL 12,527 $218.980.953

Includes finfish, shellfish, shell dredging and live bait shrimp
sales.

SOURCF,: Bureau of Commercial Fisheries, U. S. Department of the
Interior, Galveston, Texas and Industr ial Economics Resear ch
Division, Texas ARM University, College Station, Texas.



CHAPTER VI

MARINE RECREATION AND TOURISM

Incr easing urbanization, leisure time, mobility and disposable
income has stimulated a major role for marine recreation and tour-
isrn activities in the Texas economy. The influence of the Texas
marine environment extends along the Gulf Coast and far into the
mid-section of thc United States. This section will provide a
general economic analysis of marine recreation and tourism indus-
tries in Texas and indicate their interrelationships with the
state's marine resources. Generalized estimates of marine impact
will also be provided.

l. Recreation and Tourism in Texas: The Role of the Marine
Environment

Recreation and tourism activities in Texas run into the billions of
dollar's annually. With more than 75 percent of the state's popula-
lation living within a four and one-half hour drive from the coast
and with large numbers of out-of-state tourists visiting coastal
locations, the Texas marine environment clearly dominates much of
the state s leisure-time activities.

Marine recreation and tourism activities constitute a vital part of
the economic base of virtually all major urban and medium size corn-
munities along the Texas coast. The development of coastal
recreation-oriented communities have absorbed most of the Gulf
Coast recreational demand generated by the population concentrations
in the southern half of Texas. Various marine recreational and
tourism growth points can be identified along the Texas coast. The
regional delineation of the Texas Marine Region as outlined in this
report indicates the location of the marine recreation and toirrism
growth core points. The most' prominent of the growth points are
located near the major port cities. 1n Primary Marine Region I,
they incl<rde Galveston Island, Freeport and Port Arthur; and for
Primary Marine Region II at the Padre Island-Corpus Christi area,
Port Aransas and Brownsville area, The location of these growth
points and selected marine recreational sites are shown in Fig«re 18.

Although major marine recreation points are located near large
coastal urban centers, several significant points are located in the
underdeveloped coastal pockets or the periphery of the Texas Marine
Region. In these rural and quasi-rural areas, marine recreation and
tourism has been a major economic growth stimulus. In spite of
som» se asonal imbalance in marine recreation demand, these coastal
cornmunitics in the periphery depend year-round on marine recreation
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and tourism activity for growth. Marine r ecreation of fers a major
economic oppor tunity for revitalization of certain rural ar eas of
the country.l

The marir>e-related attractions along the Texas coast are highly
diversified. Texas has 1,081 miles of shor'eline and more than 30]
miles of beach shoreline. The remainder of the coastal margin is
bluff shore, 421 miles; marsh shor e, 359 miles; public r ecr eation
areas, 5 miles; and restricted shor e areas, 18 miles. 2 In addition,
Texas has almost continuous offshore barrier islands paralleling
the mainland shore. These barrier islands include Padr e Island,
Matagorda I'sland, Matagorda Peninsula, and St. Joseph's Island.
Padre Island extends for 113 miles and is the longest barrier
island in North America.3 Eighty miles of the island are now used
as a national seashore. With the exception of the Brazos Delta,
the mainland is separated fr om the barrier islands by shallow
coastal lagoons that vary in width from three to six miles.~ The
coastal beaches, bays, estuaries, the shallow coastal lagoons and
the deeper Gulf of Mexico waters constitute major attractions along
the Texas coast. Texas bays, attractive for sportfishing, include
Galveston, Matagorda, San Antonio, Espir it'o, Copano, Lavaca, Aransas,
Nueces, Corpus Christi, Baffin and the Laguna Madre.5 Most of the
popular recreational fishing bays are contiguous to Primary Marine
Region II. Finf'ish for sportsfishing along the Texas coast include
redfish, flounder, speckled trout and black drum.

The Texas coast is also prominent among coastal areas of the United
States as a wintering ground for migratory birdlife. There are
more than 1.8 million acres of wetlands in the gulf coastal area.
Most of the wetlands above Matagor'da Bay to Louisiana are mar shed

1
Robert A. Harper, Theodore H. Sehmudde and Frank H. Thomas, "Rec-
reationn Based Economic Development and the Growth Point Concept,"
Land Economics, Vol. 42,  February, 1966!, pp. 95-101; and Warren
C. Robinson, "The Simple Economics of Public Outdoor Recreation,"
Land Economics, No. 1, Vol. 63,  February, 1967!, pp. 71-83.

2Shoreline Recreation Resources of the United States Report of
the Outdoor Recreation Resources Review Commission to the President
and Congress, Report No. jI  Washington, D. C., 1962!, p. 131.

3
Henry Berryhill, "The Coastal Margin: Its Nature and Uses," Law
and the Coastal Mar in.  College Station: Texas ARM University,
Sea Grant Program, 1970!, p. 17.

~The Re ort of the United States St'ud Commission � Texas Part II,
Resources and Problems.  Washington, D. C., 1962!, p. 121.

5 Ibid.
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while the remaining wetlands are most'ly sounds and bays containing
water less than three feet deep. These areas af the Gulf Coast
region contain more than 60 percent of t' he waterfowl habitat of. the
state. About 61 percent of the ducks and 80 percent of t' he geese
wintering in the United States remain in the Primary Marine Region.

Sever al national wildlife refuges are also located along the Texas
coast. The Aransas National Wildlife Refuge  see I'igur e 18!, is a
seasonal sanctuary for many birds, including the rare whooping
crane. Coastal areas under state supervision include Velasco,
Hrazos Island, Indianola, Port Isabel, Goose Island. and Mud Island
state parks. A portion of Galveston Island has also recently been
purchased for a state park facility. State owned coastal j ands
the beach areas, the islands in coastal waters, the lands beneath
the bays, inlets and other inland waters � total more than 1.5
million acres,

Some of the Standard Industr ial Classification numbers and categories
that cover the major types of marine reer cation and tourism activi-
ties along the coast include the following:

S.I.C. Number

Boat trailers3799

Marine excursion boat' s
Mar inas, yacht basins

4459

4469

6 Ibid.

Marion Clawson and Jack I,. Knetsch, Economics of Outdoor Recreation,
 Baltimore: The Johns IIopkins Press, 1966!, pp. 37-38.
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Marine recreation and tourism activities are unique in that they
are resource based activities. Other types of outdoor recreation
have been classified as user-oriented and intermediate recreation
areas. User-oriented areas are like city parks or playgrounds;
they are readily accessible to users. Intermediate areas are like
state parks or federal reservoirs; t'hey are within short distance
and usually are smaller than typical resource based areas.7 The
opportunity to participate in these activities is provided by a mix
of public and private entities that combined their inputs with the
natural resource supply of the Gulf of Mexico. Both st'ate and
federal agpncies oper ate parks and beaches. Private firms benefit'
from the input of the marine environment. Operators of beach hotels.
motels, marinas, tourist cabins, bath houses, restaurants and the
developments of coastal real estate exist because of the scale of
marine recreation and tourism activities along the coast. Mobile
home, pleasure boat and related dealers depend upon the attraction
of the marine environment to some extent f' or their volume of activity,



S.I. C. Number

Boat dealer s
Household trailer dealers

5591

5592

Tourist cabins, camps, courts, motels.
hotels

Tourist homes
Recreational camps, hunting camps

7011

7021
7032

Bath houses, bathing beaches, houseboat
rentals, recreational associations,
yacht clubs, rental of beach chairs
and accessories

7949

Other categor ies include marine-oriented construction, maintenance,
beach supplies at sporting stores, and numer ous activities inter-
connected with virtually al] service and major portions of manu-
facturing activity on the Texas coast.

2. Demand Factors Influencin the Im act of Marine Recreation and
Tourism Activities

Population  urban-non-urban ratio!
Disposable income
Leisure time available
Time-distance required to make the trip to marB«
recreation site  location! and quality of roads tu
sites
Mix of activities available at the site

c

8 Economic Studies of Outdoor Recreation. Study R  port '-«I,  liitduur
 Washii>stun. I>. C, . l 9 I "IRecreation Resources Review Commission.

pp»-».

The demand for marine recreation and tourism activities consists of
a hybr id of economic and non-economic factors that include consid-
erations of the price system along with aesthetic values. Coastal
leisure time activities are not only unique because of their spec-
ialized marine resource input, but since consumption of marine
recreation must occur at the site of t' he activity, marine recreation
and tourism results in a more diversified array of product-demand
factors. Joint production and .joint demand are characteristic of
the marine-related industries. The output of marine beach areas
requires some "fixed" addition in output of marine facilities. The
demand for offshore swimming creates a derived demand for suii tais
lotion, beach blankets, chairs, and swim suits. 8 Demand for rec-
reation along the Texas coast depends to a large extent oii the fol-
lowing key factors:



Congestion and cleanliness at the site
Prices of recreat'ion and tour ism activit'ies
The relat'ive expenditures of close substitutes to
marine recreation activity
Socio-economic fact'ors such as occuption, educa-
tion, age, and race
Growth in marine recreational technology
Aesthetic quality and visual beauty of sites
Complementary attractions proximate to marine
recreational sites.

k.

1.

An urban-oriented source of populat'ion with no major water-
recreatiorral outlet other than a trip to the coast provides the
basic demand of marine recreation and tourism facilit'ies. Dis-
posable income and leisure time have been found to be highly sig-
»ificant in influe»cing demand for various mar ine recreational
forms.9 The amount of leisure time or "discretionary time"
available to pursue marine recreational act'ivities results from
either a reduction in the work week, increases in paid holidays,
increases in paid vacations or increases in paid sick leave.
Most of the leisure t'ime gained since the turn of the century has
been through shortened work weeks. As productivity of t' he labor
force and wages have risen, part of the increase in income has been
used to pursue more leisure time activities. The major coastal
industries af petroleum refining, petr ochemicals, metals fabrica-
tion, foods and related manufacturing activity have experienced
some of the highest productivity rates in recent decades. The
disposable income and discretionary time represented by the labor
force are important sources of demand for recreation and tour ism
activities. The general rise nationwide in leisure t'ime, however,
is equally relevant to the local and non-local sources of demand
for marine recreation and tourism activities.

Tourism and Recreation, Arthur D. Little, Inc., prepared for
Economic Development Administration, U. S. Department of Comrrrerce,
 Washington, D, C., 1967!; and An Econometric Model for Predicti» ~
Watr r-Oriented Outdoor Recreation Demand. Economic Research
Service, D. H. Department of Agriculture. gVashington, D. C.,
1969! .
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The role of disposable income is particular ly important in influenc-
ing derived demands for motorboats, sailboats, mobile home units in
private marine-resort and community areas, and various types of
swimming gear and supplies. An indication of the demand for pleas-
ure boats, for example, is given in Table 37. The table indicat'es
that Primary Marine Region I, the major population and industrial
center on the Texas coast, registered more than 68,300 pleasure
boats in 1969. This amounted to more than two-thirds of all pleas-
ure craft in the Texas Marine Region.



TABLE 37

BOATS RECiISTERED IN THE TEXAS MARINE REGION

1969

TOTAL NUNBER OI'

BOATS
NUMBER OF

PLEASURE BOATSTEXAS MARINE REGION

71,936

18,%08

68,362

16,678

13 87313 289

100,329TOTAL 106,217

SOURCE. Industrial Economics Research Division, Texas AKN
University, College Station, Texas.

Table 38 provides an indication of the income group participation
in boating in the United States for the 1964-1965 period. There is
a high correlation between higher income groups and participation
in boating activity.

TABLE 38

FAMILY INCOME PERCENT PARTICIPATING*»

SOl.IRCE: "The 1965 Survey of Outdoor Recreation Activities" Bureau
of Outdoor Recreation, Table H, October, 1967. U. S.
Depar tment of' the Inter ior, Washington, D. C.
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Primary Marine Region I

Primary Marine Region II

Secondary Marine Region III

BOATING PARTICIPANTS BY FAMILY INCOME

IN THE UNITED STATES*

196 LI-- 65

Under $3,000
$3,000-$6,000
86,000-$8,000
98,000-$10,000
$10,000-$15,00Ij
~15,000-$25,000
425,000 and over

Persons 12 years of age or older.

Includes sailing and motor boating.

10

25

31
4.1

ff.5

50

34



Outboard motor boat sales in Texas have averaged more than six
percent of the national market'. 10 Table 39 gives the occupations
of purchasers of outboard motors in the United States by percent
as derived from Bureau of Census data for 1959. With the largest
demand for pleasure boats coming from skilled, clerical, profes-
sional and managerial workers, a strong correlation appears evident
between higher income groups and outboard motor purchasers. With
minor shifts, it is not unreasonable to assume that similar rela-
tionships persist today.

TABLE 39

OCCUPATIONS OF PURCHASERS OF OUTBOARD
MOTORS IN THE UNITED STATES

1959

PERCENT OF

EMPLOYED

BUYERSOCCUPATION

14.9Professional

Managers, Proprietors

Clerical, sales

Skilled workers

14.8

16.7

29.6

11.2Semi-skilled

Farmers

7.1Service workers

1.7I'actory labor

TOTAL 100.0

SOURCE; Outboard Boating Club of America, Chicago, Illinois.
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30  charles T. Clark, Recreational Boatin in Texas.  Austin: B»rc a»
of l!»siness Research, The Univer sity o Texas, 1961! . pp. 14-17.



The high popularity of house-trailers in the Texas Marine Region is
indicated by the comparison of the percentage change from 1960 to
1969 in Table 40. House trailers are used extensively as permanent
or seasonal homes. Percentage changes are compared to population
growth changes. The demand for this type of low cost, mobile hous-
ing has increased more rapidly than the population growth which has
remained relatively stable. Other major factors such as the high
cost of conventional homes and high interest rates have also affec-
ted the move to mobile homes.

PERCENTAGE CIIA NGE OF IIOUSE- TRA ILERS AND POPULATION

BETWEEN 1965 AND 1969 IN
STANDARD I"IETROPOLITAN STATISTICAL AREAS

OF THE TEXAS MARINE REGION

PERCENT CHA NGE

1960 to 1965 1965 t'o 1969
HOIISE-TRAILER HOUSE-TRAILER

REGISTRATION POPULATION REGISTRATION POPULATIONSMSA

Beaumont-Port Ar thur-

Or ange 18659

Br ownsvillc-

Harlingen 16

75Cor pus Nr isti

Galvcston-

Tr xas City 183114 10

14 14150 16I I ou ston

l,arr do 119

McRl len- Pharr-

I'.d j ub»rg 6857

Antonio 12

'I'o Lal non-SMSA ' s 8021

104'I'ota I 'I'< xas

115

HIII I<CI;: Motor vehicles Division, Texas IIighway Departm~ nt, A»stin�'I'~ xas.



The demand for "second homes" and in turn the demand for coastal
real estate, in Texas constitutes a more direct growth influence
on marine recreation and tourism activities. Many of these second
homes are yachts, cabin cruisers, and houseboats.~j- Boat owners
are t' he prime market target for second homes and since Texas has
the highest' boats-per capita rate in the nation, the growth in
second home coastal industries has risen rapidly. Coastal devel-
operss are investing several hundred million dollars in shoreline
lots, homes, apartment dwellings and other forms of second homes.
The most developed areas along the coast, which have been accom-
plished mainly by private investments, are located along the
shoreline bays,

Out-of-state visitors to Pr imary Region II indicate the mix of
activities, reasonable access to t' he site, climate, cleanliness,
and the overall natural beauty of the site as major factors in-
fluencing demand for coastal marine recreation.l

Most of the out-of-state visitors come from California, Florida,
Louisiana, Oklahoma, Missouri and Illinois, Their preferences
for coastal marine recreation were ranked as follows:

Other desired activities include vacation home development, under-
water r ecr cation  glass bott'om boats!, sight-seeing, pleasure
driving, local commercial entertainment, loca1 industry attractions
and use of local historical and archeological sites.i~

As an indication of the demand for local area facilities, SS per cent
of the visitors to Texas stayed at motels, 21 percent at private
homes, 9 percent camped, 7 percent lived in trailers, 0 percent
stayed at hotels and 0 percent elsewhere

Brad Andrews, "Home Sweet Second Home," Texas Parade  May, I9b9'!
p. 15

Economic Back ound and Area Resources; Coastal Bend Re ion nf
Texas. Coastal Bend Regional Planning Commission, November, 1947.

13 Clare A. Gunn, Texas Marine Resources: The Le~sure View.  C'o11c ge
Station- Texas AKN Unive rsity Sea Grant Program, 1970'! pp. 7-8.
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Fishing and hunting
Climate

Swimming
Padre Island

Boating and sailing
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Water skiing
Golf and tennis

Birds and wildlife.



As a major alternative use of land on the coastal margin, marine
recreation and tourism activities often come in conflict with other
land-use demands along the coast. Thc issue of competing uses of
coastal land is significantly re] evant to be djscussed in a sepa-
rate section.

3. Land-Use Conflicts and iMarinr Recreation and Tourism Activit

The value of locatiorr on or near the Texas coast is indicated by
the multiple land-use requirements of alternative coastal indus-
tries. The problem of 1and-use conflicts between marine leisure
oriented activitips and other industries such as offshore oil and
gas. shipbuilding, port and harbor activity, commercial fishermen,
and other rron-marine recreation-related activity stems from t' he
similarity of their location requirements. The locational attri-
butes of alternative sites along the Texas coast are attractive
to both marine land developers and offshore service industries.

The low s1oping coastal elevation is an irrrportar>t locational asset
for ports and transshipment point locations. Coastal marshlands
are usable for spoil disposal ar eas, marine hunting and fishing
sites, or as wildlife preserve areas. Locations for the offshore
mineral service and petrochemicaj industry particularly in the
Primary Narine Region I exert strong demands for space along the
coast. Oil refining and petrochemical activities desirous of
locating away from air arsd water pollution conscious urban centers
to relatively underdeveloped points near the coast  and new sources
of raw materials! represent powerfu1. competitors for coastal land.

Locational requirements for marine activities are more specialized.
Unlike some competing users, the output of marine leisure time
activity is not transportable in the sense that the product of
offshore mining is moved to an intermediate production site onshore.
Consumption and production occur at the same site and almost ir>stan-
taneously. En these eases, the consumer need only have transporta-
tion access to shoreline sites. Public and private agencies provide
consumers with the opportunity to participate in the activities  or
flow of services! that esserrtially begin once the consumer decides
what he will do at a site. The "price" of these public activities,
consequently to the consumer would be activities he has foregone to
utilize his time for marine recreation arrd the travel, food, and
other basic costs incurred.

Por activities developed for private consumption, such as motels,
beach resorts, coastal housing developments and marinas, more con-
ventional location factors emerge. These include proximity, the
desire for privacy, and other leisrrre-oriented amenities. Tore'ist
location theory emphasizes the mixed options f'acing consumers given
their time, budget' constraint, and the distance to sites. The



selection of the site visited as opposed to other similar sites
depends upon the attributes of these sites.i~

Major location factors for marirras, for example, are pr oximity to
boat-owners' residence to minimize costs of travel and time, and
the desire to cluster or locate near other marinas to take advan-
tage of external economies. External economies result from the
development of resources, roads, utility facilities, and a common
labor market' which can be shared among marinas.i~

The resolution of these conflicts often requires litigation or
cooperative agreements, In Corpus Christi Bay, oil companies are
not allowed to drill any closer than one mile from shore and wells
must be clustered in tracts.l6 Well-head structures must be well
protected, freshly painted and lighted to protect nightime navi-
gators. Possibly the most prominent example of cooperation be-
tween industry and marine recreation and tour ism activities in the
United States is the THUMS project off Long Beach, California.
THUMS, formed by the first initials of Texas, Humble, Union, Mobil,
and Shell, built four artificial islands around oil platforms off
Long Beach. When viewed from shore, the islands appear to have
slender apartment buildings with pastel balconies, hundreds of
palm trees, slices of cylinders and cones, and lighted waterfalls
at night come from these balconies.17

These unique considerations as to recreational location are impor-
tant toward assessing the overall demand and demand impact. The
following section will discuss the general economic impact of
marine recreation and tourism activities on Texas.

Im act Anal sis of Marine Recreation and Tourism I-'acilitics arrd
Activities

Information as to the impact of mar ine recreation and to«rism
activities includes data on state and federal beach and park areas,
Texas Highway Department estimates of out-of-state tourists arrd

14
Edvin von Boventer, "I and Values and Spatial Structure: Aqricrrl-
tural, Urban and Tourist Location Theories," Re ional Scicrrcc
Association Pa er s, Vol. XVIII, �967!, pp. 231-2'l2.

Gale H. Lyon, Dean F. Tuthill and William B. Matthews,,rr., I:co-
»omic Anal sis of Narinas in Nar land,  College Park: Agr.ic«1 t«r.al
I:xperiment Station, University of Maryland, �969!, p. 9.

1"Robert Conwell, "Tourism in the Coastal Zone," Texas Narir« R«�
so«rces and the Sea Grant Pro am.  College Statiori: Tr xas .!Xi~i
I.niver sity, 1969!, p. 69.

Ibid ., p. 69- 70.
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estimates from individual community reports a1o»g with survey
i»formation on particular S. I. C. recreation-oriented codes. Pre-
cise employment and sales impact figLLres are difficult to dctcrmi»e
due to the transient nature of the expenditure flow and the »aturc
of the expenditures such as clothing, foods, beverages and drugs
and gasoline in t' he Texas Marine Region. Some general indicators
of impact', however, can be obtained.

Both the local demand for marine-related recreation and tourism

and the demand from out-of-state visitors  external demand! are
extremely important to the Texas economy. More than 16.2 million
out-of-stat'e tourists spent over 91 billion in 1969.18

TABLE 41

NUMBER AND EXPENDITURES OF OUT-OF-STATE TOURISTS
VISITING THE TEXAS COAST

TOTAL

EXPENDITURESNUMBER OF TOURISTSYEAR

$94,453, 020

110.366,640

2,116,260

2,283,840

2,548,260

2,735,640

2,983,680

2,925,000

1964

1965

130,292.4601966

145.434.960

182,916,000

190, 80 !,  IU !

1967

1968

1969

SOURCE: Travel and Information Division, Texas Highway Dcpartmc»t
Austin. Texas

Marine Resources Activities in Texas.  College
hid U»iversity, 1969! p. 111.
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Eighteen pcrcc»t of the visitors stated the "coastal area' or
coastal cities as their destination. Assuming a constant ratio
between percentage of tour isis in Texas' coastal areas and level
of expenditures, Table 41 shows that more than $190 million was
spent by out-of-state visitors in coastal areas in 1969. The same
percentage is assumed for 1964-1967 to provide an estimate of out-
of-state tourist demand for coastal sites Houston and San Antonio

were listed as major attractions by out-of-state tourists. Corpus
Christi officials estimated that tourism generated $135 million
annually,



Approximately 700,000 persons visited the National Seashore at Padre
Island in 1969 with 41,000 of these visitors being campers. This
represented an increase of 50 percent from 1968.

State operat'ed Goose Island, one of the more developed state parks,
had 320,000 visitors in 1968. Lake Corpus Christi, in the area,
had more than 71jI-,O00 visitors. Port Isabel registered 14,700
visitors. Most of these visitors were Texas area residents, The
Wildlife Refuge areas along the coast also attracted moz e than
70,000 visitors in 1969. Assuming that an average of $10 was spent
by each of these tourists and that an average of two days was spent
at these sites, the direct expenditures generated by these public
recreation points were more than $36 million in 1969. This does not
include, however, monies generated by spor tsfishing and related
activities.

Total employment impact of all marine recreational activities is
complicated by definitional problems in ascribing employment in
various services activities as marine-recreation related The

fact that the marine influenced climate of the Texas coast draws
tourists generates an intangible factor in ascribing precise figures.
Only general estimates can be derived. Three general. categories for
employment and sales have been derived. They include marine ser-
vices and tourist accommodations such as beach houses, motels,
hotels and tourist cabins; marinas, excursion boats and yacht basins;
and pleasure boat manufacturers and dealers and house trailer deal-
erss. Table %2 shows that total direct employment generated by these
activities was 3,985 in 1969 in the Primary Marine Regions. Total
direct sales amounted to more than $55.5 million. These activities
exclude the vast indirect impact on ser'vice industries located in
the marine recreational points.
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TABLE 42

DIRECT EMPIOYMENT IN SELECTED MARINE RECREATION AND TOURISM
INDUSTRIES 1N THE PRIMARY MARINE REGIONS

1969

SALESEMPI OYMENTCATE  ORY

$13, 278,0002,500

1,980,000100

00 282 500

TOTAL

1 Includes S,I.C. 7011, 7949  all contiguous coastal counties
excluding Harris County!.

Includes identified fir'ms in S.I. C. 4%69 and j1459.

3 Includes identified firms in S.I.C. 3732, 3799,5591, and 5S92.

SO!!RCE: Industrial Economics Research Division, Texas AQ1
University, College Station, Texas.
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CHAPTER VII

OTHER INDUSTRIES

Previous chapters of this report have described the involvement
and economic contribution of marine industries comprising
of f shore activities, marine transp or ta ti on, f isher ie s and
recreation and tourism. These activities are supplemented by
other industr ies in Texas including Federal and state governmental
departments and agencies, and academic and research institutions
participating in marine-related activities.

Monies generated from these activities are dominated by investments
from Federal sources. This chapter will provide an analysis of
marine-related investments arising from Federal, state, academic
and research institutions in Texas.

l. Role of the I'ederal Government in Marine-Related Activities
j.n Texas

Five Federal departments have been identified as sponsors of
marine-related research in Texas. These five departments
Commerce. Defense, Interior, State and Transportation -- expended
over 'j9l million in the coastal zone of Texas during Fiscal Year
l968. Two other Federal agencies -- National Aeronautics and
Space Administration and National Science Foundation -- spent
an additional 93.2 million during the same period of time.

Table 43 shows the individual expenditures irr Texas for I'iscal
Year 1968 for each department and agency. Department of Dcfcrrsc
activities contributed approximately 4rj0 million of the total
Federal investment of $94 million. And of the 44-0 million invested
hy t' hc Department of Defense in Texas, over 43rr millior~ was conccrrrcrl
with mar ine activities sponsored by the H. S. Army Corps nf
Errgineers. General construction and operation and mairrtcrrance
 dredging and flood control! accounted for ~33. 3 milliorr of tire
r xpcnditrrres and gcncral and special investigations acconritcd fnr
tlrr balance.
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TABLE 43

SUMMARY OF FEDERAL GOVERNMENT EXPENDITURES,
MARINE RELATED ACTIVITIES IN THE STATE OF TEXAS,

FY 1968

DEPARTMENT OR AGENCY EXPEND IT JRES

National Aeronautics R Space
Administration 2,000,000

1 286,000National Science Foundation

$94,838,135TOTAL

SOURCE; Federal Outla s in Texas 1968. Federal Information

Exchange System, Office of Economic Opportunity,
U. S . Depar tment of Commer ce, Washington, D. C.

Specific data detailing Federal. expenditures in Texas for Fiscal
Year 1969 were not available for this study. However, departmental
and agency estimated Federal expenditur es for marine-related
activities were available for Fiscal Years 1969, 1970 and 1971, and
tk>< se ligures provide significant clues for evaluating future
< xpcnditurcs in marine activities in Texas. Table 44 gives estimated
I'< cJcral marine sciences budget figures for Fiscal Years 1969 and
J 97 !, and thc President's budget for Fiscal Year 1971.

Al tho»gh major dollar co>nmitments are retained by the Department of
0< F< ns<., important increases are estimated on a consistent basis
F<>r tJ>c National Science Foundation, Department of Commerce, and the
0< partm< nt of Transportation for Fiscal Years 1970 and 1971, Total
l>»<lg< t ir>creases from Fiscal Year 1969 to 1971 are $69.7 million for
«>or in< science activities with the greater increase, $51.1 >nillion.
<>«.<imari»g in Fiscal Year 1970.

123

Depar tment of Commerce

Department of Defense

Department of Interior

Department of State

Department of Transportation

$13,385,510

40,D00,021

15,742,400

13,378,697

9,045,507



TABLE 44

FEDERAL MARINE S CIENCES B UDGFT

 millions of' dollars!

PRES IDENT ' S

ESTIMATED BUDGET,
FISCAL YEAR FISCAL YEAR

1970 1971

ESTIMATED
FISCAL YEAR

1969DEPARTMENT OR AGFNCY

Department of Defense
Department of the Interior'
National Science Foundation

Department of Commerce

31.3

10.0
Transportation 19, 8
Commission 10.6
Health, Education,

7.3

State 6.9

42.6

9.7

9.0

8.4

7.0

7.7

Agency for International
Development

Smithsonian Institution

National Aeronautics and Space
Administration

2,6

2. 4-
1.5

1.9

2.6

1.9

1.81.9

$514.5 S533.1TOTAL $463.4

SOURCL: Mar ine Science Aff air's � Selectin Priorit Pr om ams,
Annual Report of the President to the Congress on 11ar inc
Resources and Engineering Development, April. 1970,
Washington, D. C.

Distribution of Federal marine science funds to major oceanographic
laboratories in Fiscal Year 1969 indicates seven West Coast i»stitotio»s
 including the Universities of Alaska and Hawaii'! receivpd $39.0

million for research activities, 10 East Coast laboratories w~ r~
awarded $29.2 million, and one Gulf Coast institution  Ti xas ARM
University! received $2.l million for oceanographic research.

'3'he relatively low level of funds directed to the State ot' T~ xas
and the Gulf Coast area is clarified by an analysis of thc »imper of.
res< ar ch and development projects awarded to each state. Out of
1,564 Federally supported grants and 1,025 Federal-State-Bi-hons~
proj<.cts, 15 states account for 1,251 and 895 projects. r< sp~ etivcly,
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Department of
Atomic Ener gy
Department of

and Welf ar e

Depar tment of

$259.7
80.8

34.9

38.1

$263.8

98.5

40.7

49 2

$239.7
95.0

63.0

58.9



for Fiscal Year 1968. Table 45 gives the 15 states participating
in Fiscal Year 1968 marine science research and development projects
and ranks each according to the total number of projects. Of the
15 most active states, Texas ranks last with 64 projects.

TABLE 45

MARINE SCIENCE RESEARCH AND DEVELOPMENT PROJECTS
FISCAI, YEAR 1968

FEDERAL-STATE

IN-HOUSE
PROJEC TS

FED ERAI,LY

SU PPORTED

G RANTS

TOTAL

PROJECTSLOCATION

396

345

228

170

280

22

197

154

116

323

31

16

California
District of Columbia
Massachusetts

New York

156

150

119

90

37

69

23

64

119

81

96

26

Florida

Washington
Oregon
Alaska

77

75

70

70

46

38

31

44

31

37

39

26

Maryland
Rhode Island
Connecticut
Hawaii

70

66

64

22

23

12

4.8

43

52

Michigan
North Carolina
Texas

2, 146895l, 251

SOURCE: Marine Research Fiscal Year 1968, National Council on
Marine Resources and Engineering Development, Washington,
D. C.
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Texas is participating in the National Science Foundation's Sca
I'rant Program which has designated institutional awards to Texas
A~91 IIniversity for marine resource development for the past two years.
'I'able 46 indicates the academic institutions receiving awards arid
thc level of funding for Fiscal Years 1969 and 1970. Growth of the
Federal Sea Grant Program is apparent with university support rising
l'rom $2.5 million in Fiscal Year 1969 to $4.8 million in Fiscal Year
3970.



TABLE 46

UNIVERSITY AWARDS FROM THE NATIONAL
SCIENCE FOUNDATTON' S SEA GRANT PROGRAM

AWARDS
FISCAL YFAR 1970FISCAL YEAR 1969UNIVERSITY

9792,000
750,000
6855000
620,000

9553,000
475,000
477,200
376,000

Oregon State
Texas ARM

Rhode Island
Wisconsin

500,000
474,900
eoO,OOO*
380,000*

229,000
435,400

Washington
Hawaii

Miami

Michigan

*Initial award

"Marine Affairs in Texas," A report for 1968-69, Sea
Grant Program, Texas MH University, College Station,
Texas and National Science Foundation Sea Grant Program,
Washington, D. C.

SOURCE:

The offshore mineral industry is a major example of government influence
in marine activity. By the end of 1968, nearly $4.5 billion had been
paid to the Federal government as a result of oil and gas operations
on the Outer Continental Shelf. Of this total, approximately 93.29
billion has been pajd in bonuses, $978 million in royalties, and 990
million in rentals, Offshore activity thus accounts for the major'
share of all Federal revenues from mineral leases. Of the 1,417
Federal leases issued since 1954, 531 have been productive.2 Of these,
518 were lo~ated off Louisiana, 10 off Texas, and 3 off the coast of
California.

Petroleum and Sulfur on the U. S. Continental Shelf. op. cit. p. 15.

2 Ibid.

3 Ibid.
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Federal government activities in marine research and development
programs in Texas cover a broad spectrum in addition to administration
and supervision of all phases of industrial activity. Besides
defense and water safety pr otection activities by military organizations,
Federal involvement ranges from offshore leasing, management of wild-
life refuges and parks, custom controls, financial assistance for
fishing vessel construction, air and water pollution investigations,
oil spill controls, to flood and hurricane protection.



Immense as the present role of the Feder al government is, the future
role should be considerably greater. The rapid pace of urbanization,
an increasing population with higher incomes and leisure time for
recreation, and expanding industrial development have intensified the
demands for use of the coastal margin. Emphasis for the future will
be placed on effective planning and controlled development of the
coastal zone to obtain maximum benefits for all users. Five
reasons supporting this position are as follows;

A. The pressures of population growth and economic development
impose an increasing number of conflict'ing demands upon
the finite resour ces of the coastal zone.

B. Estuaries, rnarshlands, and other parts of the coastal
zone contain extremely valuable habitats for fish and
wildlife which move beyond State boundaries; such areas
are vital to the life support of' a major part of the Nation's
commercial and sport fisheries harvest; such areas, particu-
larly the estuaries, const'itute ecological systems which
are susceptible to destruction and disruption by man.

C. Continued uncoordinated development activities in the coastal
zone pose an immediate threat of irreversible harm to the
coastal zone and its resources and a loss of the benefits
it offers.

D. The coastal zone is a valuable area for multiple economic,
recreational, and resour ce uses.

E. The interest in the coastal zone extends to the citizens
of all states, and is not limited to the citizens in the
coastal states.

2. Mar ine-Related Activities of the State of Texas Academic and
Research Institutions

Texas does not provide a single department or agency with full
responsibility dire+ed to management and development of marine-
related activities In spite of this circumstance, most of the
depar tments or agencies of Texas are involved, to some degree, in
marine-related activities. After the establishment of the Planning
Agency Council far Texas  PACT! in 1965 by the 59th Texas Legislature,
a centralized structure to coordinate long-range planning on many
levels was formed in 1967 when the Governor was named as the Chief

4Marine Science Af fairs � Selectin Priorit Pro rarns, Annual Report
of the President to the Congress on Marine Resources and Engineering
Deve lopme nt,  Washington, D. C ., Apr il, 1970!, pp. 34-35.

Marine Resources Activities in Texas, Industrial Economics Research
Division, Texas Engineering Expe rime nt Stat ion,  College Stat ion,
Texas ARM Unive rsity, August, 1969!, p. LSD.
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I'la«IIirrg Officer oi: tile Statv. This str«et«re was the Intcragcrlcy
Nat«ral Rvso«rcc s co I»cil witll member sllip draw» from tile fol lowi»<
clvpartmv«ts and agerrci 's,

I'vrreral Land Officv
TvXaS Air COrltrol Hnard

Tex as I!id Is trial Commis sior1

TeXaS Railroad CorrrlrriSSion

Texas ilighway 1!c partmc nt
Tc xas I'arks arlci I 'ilcllife i!epar tme»t
Texas 8 oil a«d 4'at  r Conser vatiorl Boarcl

TvxaS 1 'ater DvvC I OpIIlent Hoard
T !xas I 'atcr 0»a] ity Hoard
Texas hater Ri ghts Commissiorr

Tllv Ir«r 'a ~ ol F.vo»OIllic  ivolo<~ of the 1'rlivvrsity of 'I'exas at 0«stin
arid 7c xas I' <'Pi I'nivc rsity have a rvpreserILative o» the Co uleil as
no»-votirlg IIIellrbers.

C»rrently. the prelimi»ary plal»li«g to develop a Coastal Rc'so»rces
!'la» by thc I»tvrag .rlcy Nat«ral Reso rr cc s Co i»cil has bc cn placed
u»dc r the dir c'ctiorl of a Proj .ct coordirrator who is rvsporlsibl ! !' or
the dcvc lopmc.nt ot a comprehensive irlvestigative program of the
'i'  xas  ;«lf Coast. Empllasis is to be plac d orl thc bays arid estlraries
arrci pvrLi»ent i»formation to prod« 'e recomrrrelldations for bvlleficial
growth and usc of th . coastal zorlv.

Tal!le 117 shows I.lie a««ua l. budge ts of sel  et  cl stat  ag  nc i  s I cl 'I exas
for I isc rl Y .ar 196' although .It 's generally recogrlizecI I Irat a por-
tion of each agency's budg< t is directed io marine � relat d avtiv itic s,
the exact amount is not ava ilable all i, therefore. has not l!evn Px-

tructvci I rom thv. total buclget.

Acaclemlc arl� norl-p '0 '. it r s "are . I ti'I «tions in Texas Illa' . ta '.
l»mero«s pro jects direvted to rc s, a!. c.' and development of marine

reso«rc  s. Total f «nding from these two so lrces for T'isca L Yc ar 1968
i;or mar irlc res arch activities irl Tvxas cxceedect i6 millicrn.

vift !crl acadcmlic instit»tiorls were i»volvvd i«185 separate IcIarine-
rvlat 'd pro jects irr Tvxas duri»g Fiscal Year 1968. These researcll
operations were supported by c xpenditlrres totalling arl cstirrrated
~5,3S7.892. With 82 pr ojects and experlditures of. 42�845,72I[. Texas
PAN lrrrivvrsity was the leadirrg institution in the n»mbcr nf projects
arid dollars desigrlatcd for ocear!ographic research irl Texas. %ding
to the imp .t«s of the Texas h<V1 iIniversity oceanographic progr am is
the approval of the Inboard of i!irectors for detailed planni»g for thv.
co»struction of a «ew i i--story Ocearrography-I leteorology R«ildirlg.
Estimated cost of th  multi-story b«ildirlg is approximately,~7 mill for!.

6
Ibid . p . I-I-7
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TABLE 47

AIVNtIAL BUDGETAGENCY

General Land Office
Texas Air Control hoard

Texas Emp loyme r r t Commission
Texas Irtdrtstrial Commission

i606,209,838

Includes Veterans' Land Board Special Fec I'und of 8238,138.

'~'~ Comprised of 8234,397 from General Revenue 1'unds and $4,235.809
from the Railroad Commission Operating Fund.

801IRCE: General and S ecial Laws of the State of Texas, 60th
Le gislature, 19b7, Austin, Te xas.

Durir g fiscal Yr ar I9b8, five non-profit research organ.izations
opera! ing in Texas reported expenditures of approximately 4787,000
for rrarinr -related r search and developme .t.7 Th se five research
organizations were.

Gulf States Marine Fisher'ies Commission

Gulf Universities Research Corporation
Southwest Center for Advanced Studies+

Sou thwe st Re se ar ch Institute

The Marine Biomedical I nstit'ute

*Effective September, 19b9, the Center became the Universt ty
uf 'I'exas ar. Pallas.

'Ibid. p.
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13 I ID GETS OF S ELECTED AGENCIES I N TEXAS

FOR FY 19~8

Texas Par ks and Wi 1.dl i f e Commiss ion

Texas Railr oad Commissiort

Texas Soil and Water Co»servatiort Hoard

Texas State Departrrtent of Health

Texas State 1 ighway Pcpartment'
Texas Water Develo ~errt Hoard
Texas Water Quality Board
Tr xas Water Rights Commission

TOTAL

1, 6r-I9. 937"'

15.477

24 3b8,132

309.416

15,793,234
tI-, 470. 206~.>

420,831
19,888,827

531,892,196
3.704 683

2 929 542

767 357



During this period of time, the Southwest ResearcJ~ Institute with a
budget of ~450,000 was tJ>e largest marine research organization in
Texas. Gulf JJniversities Research Corporation recently received a
8100,000 federal grant to plan an environmental study program for
the Gulf of i~mexico Estimated cost of the study over the next
decade is approximately 5150 million. Headquartered in Galveston,
tJ~e research organization is a consortium of 17 universities and
21 ma jor corporations 1 ocated in th. ~ ive Gulf Coast s ates.

TABLE 48

GUVERNJvtENTAL EiiIPLOYJKNT AND EXPENDITURES

IN FJARINE-RELATED ACTIVITIES IN TEXAS

FY 1968

SOURCJ=. F. XPE ND IT URE SE MP LOYJvtE NT

$94.838.135Fcde ral

State of Texas

5, 200%'

<94,838,1355,200TOTAL

Combined Federal and State of Texas: includes employment
for customs officials, parks and recreation p rsonnel,
U. S. Coast Guard, U. S. Army Corps of Engineers and other
de fcnse- rela te d military un its.

** Not Available

Federal Out'la s in Texas 1968, Federal Information Fx-
change System, Office of Economic Opportunity, U. S.
Department of Commerce, Washington, D. C., and Industrial
Economics Research Division, Texas AKN University, College
Statio~, Texas.

SOURCE:
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A survey of Federal and State of Texas governmental departments and
agencies indicat~ s these two s ctors generated direct employment of
5. 200 and Fede ral govc rnment «xppnditures totaling about 495 million
for Fiscal Year 1968. '[' able 48 gives the combined Federal-St'ate
employment and th. Federal expenditures for 1968.



CHAPTER VIII

LCONOMIC IMPACT EVALUATION

Economic impact is measurable in a variety of ways. In previous
chapters, the economic impact has been measured in terms of employ-
rnerrt, sales and investment, Total sales and total emp] oyment
directly generated by industries, however, provide o»ly a partial
impact estimation. The overall economic impact must also account
for the indirect re-spending cycle stimulated by direct sales and
the indirect' employment generated by t' he growth stimulus of direct
employrner>t. Sales and employment multipliers provide useful esti-
mates of. the combined direct and indir ect impact of sales and
employment in the marine-related industries. The following see-
tio»s will provide estimates of multipliers for the ma d'or marine
industry gro»ps and evaluate their overall economic importance to
the Texas economy.

1, Summar of Direct I".m lo ment and Sales Tm act of Marine Indus-
tries

A summary of the direct employment and sales impact of marine ir>dus-
tries is presented in Table 49 which indicates that Texas marine
industries generated more than $1.6 billion in direct sales and
employed more than 63,000 persons in 1969. These direct figures
should be considered conservative estimates due to unavoidable low
estimates of direct sales and employment in marine recreation and
tourism, the exclusion of data from several industrial activi-
ties such as desalination, educational institutions, and research
and development groups and the unavailability of state government
expenditures for marine activities. It should be not'ed that several
previous reports have estimated 50,000 persons, including both
marine and non � marine related groups, as being directly employed by
Port of Houston activity. Although port systems generate employment
in several non-marine activities such as trucking, rail transport,
and warehousing, these activities are considered as resulting from
the multiplicative impact' of the basic marine-related activity.
Companies producing products or services specifically for marine
activities such as the offshore construction industry have been
included since they are cor~sidercd as having more direct activity
consistent with the definition of marine industries used in
Chapter I. Definitional adjustments are considered to account for
the scale differences in employment by other reports. For this
repor L, Lhe incorporation of the derived or indirect activi ties
will be accounted for by the si ze of the multiplier impact.

The shi ft-share analysis and the location quotient study of Chapter
II indicated that industry groups including t' he major marine
activities experienced relatively faster employment growth and were
rc]ativcly self-sufficient activities. Lo=ation quotient s implied
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TABLE 49

DIRECT IMPACT OI' MARINE INDDSTRlES IN TEXAS
1969

D IRF, CT

EMPLOVMENT
DIRE CT

SALESI ND! ~STRV

972,796,000

%39, i�0. 133

218,980,953

Of fshore Mineral

Marine Transportation

Commercial Fisheries

23, hl 7

18,329

12,527

Marine Recreation and
Tourism 55,5i>0. 500 3,985

I'ederal and Other >. 20ii

$1, 686, 787, 584TOTAL 03,  !SB

Not Applical~lc

SODRCE: Industrial Economics Research Division, Texas AQ1 1'niver-
sity, College Station, Texas.

also that much of the marine activity has an export  non-Texas!
emphasis. The extensive system of Texas ports and the worldwide
orientation of t' he Houston-based offshore industries reinforces
this evaluation. Export' demand was also found to be highly impor-
tant to the commercial fisheries and marine recreation and tourism
activities, Increased concentration of major oil companies activi-
ties in the Primary Marine Region I reinforces these estimates.
Total direct estimates oi' sales derived also are consistent with
more extensive economic projection studies of Gulf Coast activity.

1

Complete accounting of the growth stimulus requires application
of appropriate multipliers to assess the overall economic impact'
af mar ine r esour ces and industr ies .

2. Multi lier Anal sis of Total Economic Im act of Marine Industries

1ranklin V Walker, "Projection of the Gulf Coast Regional Output,"
1'a ers and Proceedin s of the Re ional Science Association. Vol. 3,
 I 
7!, p. 266-284.

�2

Gener al sales  or income! and employment scale of multipliers reflect
the economic structure and activity in an area. The income stream



into the Texas economy generated by sales of the marine industries
stimulates additional expenditures and expanded employment by
dependent activities. Total direct sales of mar'ine industries in
Texas amounted to 41 6 billion in 1969. However, not all the money
received from sales of local output flows into the local income
stream. A portion of this money "leaks" out of the regional economy
and hence tends to reduce the overall multiplieative impact. These
basic direct' leakages include capital consumption allowances, cor-
porate overhead, profits, purchases from outside the region, and
sales outside thc. region. The leakages occur in both the direct
marine -related industries and in the dependent non-marine industries.
Explanation of leakages can clarify the multiplicative iiifluence of
these industries.

Capital consumption allowances are a measure of the declining asset
value of a firm's investment in plant and equipment. To offset this
declining value, an equal amount of money is withdrawn from total
sales revenues and used to buy other assets. These funds do robot
necessarily provide any direct flow of new irrcome into the study
area.

Profits are another direct leakage. Many of the firms engaged in
marine activity are major national or' worldwide corporations with
exploration, mining and trac!e activities scattered over a wide area.
Profits flowing to these corpor ations are partly used to pay taxes
to the federal government, to pay dividends to stockholders of the
firms, and to finance additional acquisitions and expansions.
Profits before taxes should also be deducted from the tota] sales
figur e before arriving at t' he local income flow generated by t' he
industry's sales.

inputs purchased from outside the area are another key leakage.
Home portion of revenues from sales are used to purchase supplies,
equipment, raw materials and other inputs, The propensity to im-
port goods and services from sellers outside the study area
reduces the income and employment' stream accruing locally.

Several assumptions need to be made regarding the extent' of' the
direct leakages for each of the mar ine industry gr oups. The com-
plexity and diver sity of firms within the offshore inclustries
gr oup alone require special consideration. Previous studies of
the profits, capital consumption allowances, and other leakages of
the oil and gas industry and supporting manufacturing industry
indicate that profits of these corporations averaged. eight percent
of sales; capital consumption allowances averaged five percent of
total sales; and purchases from outside the area were estimated at
ten percent of total sales. Applying the sum of these adjustments

Elbert V. Bowden, E. Anthony Copp,,john Lewis, "An Economic Growth
Analysis and Projections Model f' or the Houston-Galveston Bay Area,"
preliminary unpublished manuscript,  College Station: Texas AQ1
I!niversity, 1969! .
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to total sales of offshor e industries as shown in Table 50 for

l969 yields a basic income flow of $749,053.920. Nany of the firms
in marine transport activity are also nat'ional and inter national
in scope. Based on published reports, previous studies. and inter-
views, estimates of the leakages of profits, capital consumption
allowances, and outside purchases of the major transport group can
be assumed for the entire marine transport group. The adjusted
total basic income, given an estimated 20 percent leakage factor,
for marine transport activities was estimated at 6351,576,107,
Total sales for marine transport industries were shown in Table 23.
Commercial fisheries have a lower leakage factor than marine trans-
port industries, particularly regarding purchases of supplies and
equipment. The majority of supplies and equipment for shrimp pro-
duction and processing firms comes from within Texas. Hy allocating
a leakage factor of 15 percent, total adjusted basic income was
$186.133,811. marine recreation and tour ism adjustments are mini-
mized in this report due to the conservative estimates of marine
sales and to t' he difficulty of obtaining meaningful leakage esti-
mates. Assuming a leakage factor of ten percent, total basic
income in 1969 was ~49,986,4-50. Total adjusted basic income
accruing to the Texas economy was $1,336,750,288 for 1969.

Numerous studies have been conducted to estimate "multipliers" of
various marine activities. The basis of most of the multiplier s
derives from the Keynesian income-employment theory. Industries
are typically segr egated as to the "basic" or "growth thrust"
units of the economy and other study area activities are viewed
as deriving their growth influences from the sales, investment and
employment impact of these leading industries.

Applied to regional analysis, the Keynesian income equation is

Y = aC + bI + cG + g X-N!

where C stands for consumption, I for investment, G for government
expenditures, and  X-N! for export earnings. The parameters a, b,
c, and g indicate regional income generated for each amount of ex-
penditure over each category. Assuming consumption as a functio~
of income,

C = kY

where k equals the regional propensity to consume, The equation
for income can be rewritten as

Y= akY+ gX

where investment and current government expenditures are autonomously
determined. Solving for Y,
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l

where the factor �-ak! is the regi.onal multiplier. This is,
however, only a short run multiplier and can be expanded for long
r un estimates that account for induced regional imports, savings
for increments of income, reductions in government transfer pay-
ments and increases in governmental tax outlays.

The long-run relationship then becomes

� � ak � bk' � ck"!

where the long run multiplier is

� � ak � bk'- ck"!

where k' equals the propensity to invest and k' equals t' he propen-
sity of regional government to spend.3 Approximations to this
multipli.er have been estimated as the ratio of cha~ge in total in-
come of employment to a change in basic income or employment where
basic refers to export-oriented activity.~

In this report, t' he multiplier estimates account for the core-
periphery influence of marine-related industry outlined jn Chapter
I. Marine growth points stimulate employment and incomes throughout
their periphery and Texas, The high volume of activity accounted
for by the core area of Primary Marine Region I indicates the area
is the leading marine-growth complex of Texas. Most of the multi-
plicative influence is stimulated from this area.

Given the adjusted income figures, the induced effects of expor t
sales, the local demand influences, the overall inter-industry
linkages, and considering the results of previous studies of
marine activity, the individual multipliers can be estimated,
Where the assumptions of growth-induced export sales and employ-
ment are not consistent with apparent linkage effects, upward or
downward adjustments have been made. The estimat'ed marine-industry
multipliers are provided in Table 50 with the resulting re-spending
impact of both incomes and employment. The income-employment multi-
plier is assumed as a constant. Multipliers f' or the offshore indus-
tries and the marine transport industries were calculated on weighted

Eric Shanker, The Port of Nilwackee, An Economic Review, ~o . cit.,
pp. 200-203. Identical statements are in Isard, Met'hods of Re-
ional Anal sis, ~o. cit., and Harry W. Richardson, ~Re ional

Economics, ~o. cit.

G. L. Leven, "Measuring the Economic Base," Pa ers and Proceedin s
of the Re ional Science Association, Vol. 2, 1996 and lsard, ~o . cit..
pp. l90-192.
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industry component' averages of export-based Keynesian rnultipliers,
to be 2.SO and 2.00. respectively. This means that direct off-
shore marine activities generated two and one-half times their
level of employment and sales. Marine transport activities gen-
erated twice the direct level of employment and sales. Commercial
fisheries generated less than an equal direct amount of employmerrt
and sales into the Texas economy. Thus employment of 100 direct
commercial fishery employees generated additional employment for
75 dependent workers. Recreation and tourism were estimated to
have the highest multiplier. It should be noted that if the con-
servative estimates of employment and sales used were expanded by
additional data, the marine recreational multiplier could range
from 4.00 to 5.00. For lack of available data, government activity
was assumed to have a multiplier of 1.00. Each federal and state
employment category was assumed to generate one additional job or
dollar sale.

Results fr om the table indicate the total economic impact of marine
industries in terms of sales was more than 44.2 billion and the
total employment impact was 1S7,940, The major impact of these
industries was not in their direct influence but in their indirect
impact on the Texas economy. Commercia1. fisheries was the singu-
lar exception where t' he direct impact was greater. The offshore
mining, exploration, production and service industries generated
the major amount of sales and employment followed closely by
marine transport activity. These two activities alone accounted
for more than 70 per cent of the economic impact of marine activity
in Texas.
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CHA PTER IX

ANAt YSIS Ol' FUTURE IMPACT Or ~RIME INDUSTRIES ON TEXAS

Urban-industr ial corrcentrations a»d the growth of megalopi along
the Texas coast will be largely inflrrenced by the exparisiorr of the
area's marine industrial complex. Some of the factors inflrrencirrg
the future growth of marine industries include.

Population growth on t' he Texas coast
New geophysical knowledge of the Gulf o5 Mexico
New technology in marine activities
Growth irr rcgio»al income
Increased lc'is»re time
United States and world demand for marine products and
services

Government policy.

a.

c

e..

The following section will analyze the relative importance of. these
and other factors affecting the future growth of major marine indus-
triess and c stirnate thc growth of thcsc industries to the year 2000,

Total Po ulation and Ern lo ment' Growth in the Texas Mar ine

Fstimates of total employment and percent of annual increase for
the Texas Narine Region are provided in Table 52. From 1970 to
2000 the employment is expected to increase by 63.2. Employmerrt
projectio»s for individual industry groups are provided in Table
53. manufacturing, trades and services will provide the major
sources of employment by the year 2000. Government employmerrt
and contract construction will rank fourth and fifth as leadirig
employment groups by 2000.

138

Populatiorr growth along the Texas Gulf Coast area has risc ~ to morc
than 40 percent of the total state population. The experience of
Texas in this regard is similar to other shoreline areas of the
United State s. Figure 19 provides a comparison of past a»d expected
population growth in coastal states. 13y 1985, t' he South is expected
to have 42 percent of its total population in coastal count'ies. The
Texas share of this coastal population concentration is shown in
Table 51 which indicates that the population in the Texas Marine
Region is expected to be approximately seven million people, rep-
resenting an increase from 1970 to 2000 of 55.8 percent.
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PE RCENT

INCREASEPOPULATIONYEAR

reliminar Re ort on Economic Pro'ections for SelectedSOURCE:

Geo ra hic A was, United States Water Resources Council,
Office of Business Economics, U. S. Department of Commerce,
Washington, D. C., 1968 and the Industrial Economics Re-
search Division, Texas ARM University, College Station,
Texas.

PE RCENT

I NCRE ASE

TOTAL

E MPLOYMENTYEAR

24. 6

19. 1

SOURCE: Preliminar Re ort on Economic Pro'ections for Selected

o ' , United States Water Resource Council,
Office of Business Economics, U. S. Department of Commerce
Washingt'on, D. C., 1968 and the Industrial Economics Re-
search Division, Texas ARM University, College Station,
Texas.
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1940

1950

1959

1962

1970

1980

1990

2000

1950

1960

1970

] 980

1990

2000

TAB LF. 51

POPULATION OF THE TEXAS MARINE REGION

2,306,737
3,068,516
3,886,505
u,206,760

4,457,150
5,148,566
5,989,750
6,943,745

TABLE 52

TOTAI, EMPLOYMENT OF THE TEXAS MARINE REGION

l,106,98k
1,379,117
1,642,986

1,957,266
2,262,622
2,680,983

33. 0

26,7

8.2

6.0

16.3

15

19.1

15,6
18.5
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The extent to which marine-related industries will account for the

employment growth and the factor s affecting the economic str «eture
and growth rates of these industries in the future will be discussed
in the following sections.

2. Factors Affectin Future Growth of Offshore Industries

The increasing demand for ener gy supplies, the economic feasibility
of technological breakthroughs, geological conditions, and general
economic and political factors will be major influences on the
growth of the offshore industries.

To meet consumption demands and to maintain a minimum 15-year supply
ratio af' world reserves to annual production during the next 20
years, the international petroleum industry must find at least 615
billion barrels of crude. By way of comparison, total cumulative
world production of crude oil through 1968 amounted to 210 billion
barrels. Total reserves are estimated at 260 billion barrels,
representing a 34-year supply at the 1968 rate of consumption.
This staggering demand will require huge capital investments by
these industries to cover the increasing offshore and onshore pro-
duction. The offshore industry has experienced few problems in
obtaining capitaL. A substantial portion is raised from the public
based an an individual firm's credit, a factor constituting one of
the great strengths in offshore gr'owth.2 Approximately $18 billion
has been invested worldwide by the offshore petroleum industry in-
cluding $13 billion by United States firms.3 Cumulative investment
by the world offshore industry by 1980 is expected to reach $55
billion, Expenditures could be expanded f'urther as offshore corn-
panies probe in deeper waters. Capital expenditures to develop
and produce a 50-million barrel model offshore field, for example,
under existing conditions in the Gulf of Mexico will more than
double when moving from 100 to 600-foot water. At 1,000 feet,
exploration costs are estimated to be double that of 100-foot
depths.~ Costs for platforms alone range beyond 95 million. The
rate of offshore investment activity is expected to continue to

1"World Demand to Reach 100 Million BPD by 1990," World Oil, Vol.
170, No. 2,  Febz uary, 1970!, p. 61.

2 Industr and Technolo: Ke s to Oceanic Develo ment. Panel Re-
port of the Commission on Marine Science, Engineering and Resources,
Vol 2,  Washington; Government Print'ing Office, 1968!, p. v 9.

Richard J. Howe, "Petroleum Operations in the Sea--1980 and Beyond,"
0 I d t ,  August', 1968!, p. 30.

~Dale E. Basye, "Forecast for the Seventies--Offshore," The Oil and
Gas Journal,  November, 1969!, p. 195.
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increase at about 18 percent annually.~ The majority of the United
States investment will be initiated by Texas-based offshore firms.
The Primary Marine Region of Texas is the current location of the
headquarters of 70 percent' of all offshore-related firms in the
United States. Addition of firms located in the rest of the state
raises the total to 80 percent. Intensified concentration of off-
shore firms and rising investment activities seem to indicate a
major reliance on offshore sources of crude oil and natural gas.
Offshore fields currently produce 17 perce~t of the world's output
of oil and by 1980, more than one-third of all world oil will come
from offshore operations. Offshore natural gas production will
also expand. Concern by the Federal Power Commission of impendin~
natural gas shortages has focused attention on offshore supplies.
Estimates of the natural gas requirements of the United States from
1975 to 1990 are provided in Table S4, The table indicates that
industrial and residential requirements will nearly double by 1990.
Total demand will increase from 30 billion cubic feet to more than
4-6 billion cubic feet.

The major mineral produced off the coast of Texas and Louisiana has
been natural gas. Less than half of all currently leased lands in
the Gulf of Mexico have been explored. Many geologists feel that
further exploration on the outer continental shelf off Texas and
Louisiana will lead primarily to more natural gas discoveries.
Recent discoveries of oil and gas potential in deeper waters of
the Gulf of Mexico and in various world wide locations will tend to
intensify the continuing shift of geophysical activity to offshore
areas. This activity means increased business for Texas-based
firms. The demand for geophysical services from the economic view-
point is actually the demand for information to sufficiently reduce
the risk and uncertainties of major offshore investments. Conse-
quently, offshore ventures of the future are likely to be big-
business operations. Small firms will not be at parit'y with major
firms to secure information and make the sizable offshore invest-
ment.7 The structure of offshore mining and production industries
is thus likely to continue to be oligopolistic � competition in
the United States will exist among few major firms. Growth of the
offshore firms will not only be internal, but acquisition through
merger with complementary or conglomerate concerns will continue to
be a major growth technique. Recent acquisition of Norness Shipping
by the 7apata Offshore Company is a classic example of this trend.
Merger activity among major petroleum companies with substantial

Ibid., p 197.

Clyde La Notte, "Gas-Oil Activity Will Soar in 1970's," Ocean
~Industx , IFebr uary, 1970!, p. 8.

James W. McKie, "Market Structure and Uncertainty in Oil and Gas
Exploration," uarterl Journal of Economics, �960!, pp. 543-71.
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TABLE 54

UNITED STATES NATURAL GAS REQUIREMENTS*
1975-1990

FIRM
RESI- COM- INDUS- INTER- FIELD OTHER

YEAR DENT IA L MERC I AL TRIAL RUPT IB LE US E USES TOTAI

2,070 30,268

2,342 34,700

3,653

3,317

3,046 2,665 40,119

2,919 2,995 46,686

* Billion cubic feet. All requirements in 1,000 BTU per cubic foot
except field use.

Future Natural Gas Re uirements of the United States. Pre-
pared by the Future Requirements Committee under the Auspices
of the Gas Industry Commit'tee. Denver Research Institute,
University of Denver, Vol. No. 3, September. 1969

SOURCE:

offshore interests such as the more than $2 billion asset combination
of Union, Sun, Atlantic and Phillips also are indicative of indus-
trial concentration in the overall petroleum and gas complex of
industr ies. 8

Technology adaptability in oil, gas and other mineral activity also
will continue to be a major factor to the growth rates of offshore
industries . Evaluation of technological improvements for of f shore
exploration and development in progressively deeper waters on the
Continental Shelf of the United States have opened vast new geo-
graphical areas for exploration. Improved geophysical. techniques,
advanced geological concepts and applications of new met'hods for
deeper drilling have all permitted exploration down to depths not

Economic Concentration: Economic Re ort on Cor orate Her ers,
Manufacturin and Ninin . Hearings befor e the Subcommittee on
Antitrust and Monopoly of the Committee on t' he Judiciary, United
States Senate, 91st Congress, 1st Session,  Washington, D, C.,
1969!
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1975 5,980

1980 6,945

1985 7,993

1990 9,163

2,446

2,985

3,666

4,504

9,836

11,816

14,327

17,378

6,283

7,295

8,422

9,727



possible a few years ago. Exploratory drilling now occrrrs in
depths greater than 10,000 lect offshore while existing developm-
entt capabilities are at about 300-600 feet.

The shift to offshore oil and gas production req»ir<. s new struc-
tural engineering technology to account for the forces of the mazier
environment on unprotected fixed or semi-fixed offshore structures.
The self-contained platform which contai.ns all of the necessary
materials and equipment for drilling as well as personnel housing
has been the mainst'ay for drilling prolific proven areas. How-
ever, the uncertainties of the number of wells to be drilled from
a single location that might othe rwi se cove r the structural plat-
form costs are a deterrent to self-contained platforms. The use
of fully or semi-automated structures often called the minimum
self-contained platform may increase in the future. This trend
will have to await solution to major drilling problems. Government
regulations to conL'rol oil spills may also effect' the manpower-
investment ratio of these facilities in the future. Drilling inno-
vations such as mobile drill units like the jack-up drill barge,
floating drilling vessels and semi-submersible floating drilling
vessels have been developed and accepted. I'loating vessels have
been and are likely to continue to be used to drill wildcat wells.
Submarine complet'ion of oil and gas wells has been stimulated by
the high cost of platforms and government policy requirements.
This technique is considered by some industry experts to be the
major approach to offshore act'ivity in the future. Current tech-
nology for undersea mining operations is limited. One of the ma jor
employment growth components of the offshore industry in the future
will be the demand for marine services, Demand for warkover and

service rigs is expected to experience growth of more than 120
perce~t over the next' five years and continue to remain high over
the next two decades.ll Increased offshore activities will also
require more integrated offshore storage, transportation and
logistics. Demand for supply bar ges, storage barges, pipeline
laying vessels, utility vessels and helicopters should expand
great'ly over the next three decades. The increasing profitabi]..ity
of such ventures and the total national concern for the resource

potential ol f tire rration's shorelines should continue to make
these ventures financially attractive. l2

9Tm act of New Teehnolo on the U. S. Petroleum lndustr 1906-6S.
National Petroleum Council.  Washington: National Petroleum
Council, 1967!, p. 2.

10
Ibid., p. 209.

lire "Gulf Workover Need Grows: 120 Percent Job Increase Seen by 1974,"
OI'F SI IORE.  F ebruar y, 1970!, p . rr2 .

Edward G Fr ickson, "Crude Oil Prices, Drilling Incentives and the
Supply of New Discoveries," Natural Resources Journal, Vol. 10
 Jan rary, 1970!, p. 51.
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The fut»rc growth rate of offshore industries in Texas will conse-
quently bc more dependent on oil. gas and sulfur, Rapid expansion
of offshore employment in exploratiorr, drilling, workover and other
activities is expected to represent an increasing percentage of thc
total miTring activities in Texas over the next 30 years.

3. Put»re Gr owth Tr errds in Marine Trans ort and Shi buildirr
Activities

Marine transport and shipbuilding activity in Texas may experience
some revolutionary changes in location, structure distribution, and
scale of traffic over the next 30 years, Some of the factors in-
fluencing these change-s can be summarized as;

World demand for Texas oriented import-export
commodities
Changes in ocean-transport flows
Economics of scale from technological changes in
general cargo, bulk commodity, and container ships
and barges
Rate of diffusion of containers in ocean transport
and other integrated transport systems
Government policy toward the United States shipping
industry
Government policy toward port' and harbor development
Labor
Hinterland influence of por ts
General economic environment of the Dnited States.

b.

C.

f.

h.

3..

Philip E. Sorensen and Walter,l. Mead, "A Cost-Benef it Analysis
of Ocean Mineral Resource Development: The Case of Manganese
Nodules," American,Tournal of Agricultural Economics.  December,
1968!, p. 161l.

The likelihood of commercial scrccess iri offshore mining of reso»r ces
other than oil �natur al gas and sulfur, however, do not appear as
promising over the next 20 years. All other presently exploited
ocean minerals including tin, d iamond s, sand, grave 1 . magnesium,
bromine and gold represent less than 30 percent of the total value
of mineral resources recovered from the ocean. At present the most
important potential ocean mineral resources are phosphorite, a high
grade fertilizer available in great qr.rantities on the continental
shelves. ar~d manganese riodules, por ous spherical concretions c.on-
ta.ining varying quantities of nickel, cobalt, and copper, Marrga-
ncsc rrodrrlc s are widely distributed over the ocean floor, but
existirrg deep water dredging capabilities to exploit it are limited�.
Mangarresc rrodules of economic interest are found at depths from
12,000 to 18.000 feet.



E'inch of the discussion coiiccrnirig the 1'iiti>re of ports aiid har bors
iii thc Unitr.d States has tended tri foc»s or> the "corrtairicr revol»-
tioii' and thc aclvciit of sup< rtarikcrs. lrr additioii, atte»tio» has
been on thr. relatively minor prese>re< of thc U»ited Stat'c s i» the
mcrcharrt fleets of thc.' wor ld. Although 90 percerit of the >iatio»' s
foreign trade cargo moves by sea, 1 nitcd States flag vessels carry
less than six percent of this total. 1 igi>re 20 shows the trends14

in the f 1 eet size arid dead<A r ight' t onria ge of mercha rit f lee ts o f. t!ie
world. Th» figurc shows that thc Ignited States had j ess than 1,000
privately owned ships in ] 969. Japan a»d the United Kirigdi>rii. by
comparisoii had approximately 1,800. Liberia led all »atioris i»
tota1 to»riage.. Rccerit govc r»ment concern for a» incrcascid role for
I'nitcad State.s sirippi»g on the high seas indicat<.s t1iat shipbr>ilc1irig
activities will expcric-rice high growth rates in the fiit»re. Texas
shipb»ildings activity preseiitly tends to focus on repair. coiivc.r-
sion and constriiction of barges, oceario<graphic research vcssc ls�
tu<gboats. trawlc.rs. a»el stri>ctiires a»d vessels for thc offshor e oil
and gas industry. The ricw, emp1iasis o» merchant flee t ships shoulc1
provide- an opportiinity for diversificatiorr toward more coiiveritio»al
shipbuildirrg activity. 1 or example, Texas shipyards may at'tract'
geiicral cargo and container shipbuilding biisiness away fr om t!re.
bigger shipyarc1s that get thc contracts for thc supertankers. These.
pot'ential spillover effects for the Texas shipbiiilding industry may
also bc. boosted by the oiitside possibility that Todd Shipyards of
Galveston may be the site of siipertanker constructiori.

The Regional Expor t Expaiision Council of Tc xas is assessing the
fcasibilit'y of a bulk commodity terminal in the offshore area of
Primary I'1arine Region I near T'reeport. Major oil companies in the
area have also considered the economies and diseconomies to be
derived from such a facility. The issue of terminal location and
distribution ecoriomies is l argely tied to technological advances
iii shipping, technological substitutio~ between major Texas ports
and harbors as unloading points for major super ships due to draft
and width conditions, and conventional and innovative alternative
uses of marine pipeline connections, Transfer of cargo at offshore
terminals could be accomplished from large ships t'o smaller, more
marreuverabl< vessels with lower drafts destined to various ports or
t'hroiigh pipelines to the storage and processing facilities onshore. 16

Such regional loading and unloading facilities will tend to take the

14- Marine Science M'taira � Selectin i'riorit Pro rane. ~o cia.
p. 51.

Al Prince, "SS Manhattan's Voyage Could Result in Building Super-
tankers in Galveston," The Houston Post,  September 18, 1969! .

Casimir J. Kray, "Superships Effect' on Waterway Depth and Align-
ments," Journal of t' he Waterwa s and Harbors Division, Proceedings
of thc American Society of Civil Engineers,  Nay, 1970!, p, 50j..
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Slurry pipelirres from offshore termirral points can also have a
fundamental impact on industrial location factors onshore. Tn the
case of or c c onccntrates s for example, a steelmaker cannot only
consider smaller regional st~el mills rrot dependerrt on deep water
harbors. but also can f orego the cost of. installing an cxpe»sivc
blast fur»ace and related equipment,153 It should be noted. however.
that slurry pipe.lirres themselves do not offer a competitive threat
to water carrie.rs. Ocean and irrland water carriers enjoy an eco-
nomic adva»tagc crver ail competitive forms of transportation.

Development of ports arrd harbors in Texas ovc r the next 30 yc ars
will largely be tied to the problems posed by new technology and
transpor t capability. One major prob1em will be the demand for
greater depths of harbors and channel.s in t' he face of significant
physical obstacles to frrrther clr cpening in many areas. Another
problem stems from thc: need for new or greatly modified onshore
supporting or service facilities. The anticipated requirements
for deepening harbors and channels stems from the projected size
nf petroleum tankers and other bulk commodity ships over the next
30 years. Project'ed vessel sizes and r elated char acteristics to
the year 2000 are provided in Table SB. Average deadweight of the
wor ld tanker fleet is projected to be less than 95.000 tons while
some ships may vary up to one million tons. Deadweight per ton
identifies a ship's total carrying capacity including int'ernal
provisions. at salt water, summer load line immersion. Actual

7E. J. Wasp and W. !,. J. Fallow, 'Some Aspects of Slurry Pipeline
Economics and Applications," Pa ers � 10th Annual Neetin Trarrs-
portation Research I'pron.  Oxt'ord, Indiana. Richard 8 Cross
Co., 1969!, p 304

"S 1urr i ed Mineral Or e Sys tem, "
1969!, p. 39.

Vol. 4  November �

Annual Meetin Trans ortation Resear ch I'or um.  Oxf ord, I»0iana:
Richard B. Cross Co., 1967!, p. 387.
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pressrrre off port systems for dredging requirements,loirrt ol'lishove
terminal and pipeline facilities orr the Onited States East Coast
capabl» of' handling the giant tankers .in world oil trade arc being
planned by t'hree major domestic oil companies. This activity may
reduce the potentia1. for a Texas offshore terminal: however. alter-
native use demands may make such a system ecorjomically feasible.
Slurry pipelines offer one alternative. Thc potential for employ-
ment of slurry pipe.lines is greatest where no well-devclopec1 trans-
port facilities exist. Some commercial slurries currently
opc rat'ing irrclucle coal, gil sonite, limestone. gold tailings. iron
concentr at r. s, coppc r tail ings and sulphur.
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cargo capacity is slightly less. A 50�000 ton deadweight tanker
can carry about 47a000 tons of crude petroleum. Dry bulk carriers
in 2000 may reach a maximum size of 400e000 tons. The implications
for Texas ports, harbors and channel development lies in depth
requirements During thc 19~l0's, the T-2  lb.000 tons! was used
as a yardstick in determining thai; a depth of 35 feet was required
at major LJnited St'ates ports. Tankers of 35.000 tons required 40-
foot depths and necessitated further enlargements of harbors and
channels.20 The quantum jump from the T-2 equivalent has been
produced by the two closings of the Suez Canal. Only increased
tariker size could compensate for the difference in mileage between
the Suez Canal passage of 6,200 miles from the Middle East to the
United Kingdom and t' he Cape of Good Hope route of 11,000 miles. 21
The largest tankers in service presently require at least b3 Eeet
in depth. At present there ar'e only three port locations in the
Hnited States where a vessel in the 100,000 deadweight size range
carr be fully l oaded at berth; pet'roleum berths at Los Ange] es and
Lorig Reach. and a grain berth at Seattle. 22 The advantage of theat
huge ships is obtained through economies of scale in reduction of
per unit cost. Since an increase in apped does not produc< Hhe
cost-saving result that an increase in ship size does, the f urmcr
is of lesser importance to these vessels. 23 Although»ig» speed
is an economical factor, present studies iod1catc that an appreci-
able ircrease of spar d over 17 knots for the superships is not
likely to occur.

The problems attendant with increased ship size for Texas ports
result from the fact that none of the state's por'ts are capable of
handling a ship with a greater draft requirement of 37 feet. Off-
shore tanker moorings. container and bulk cargo terminal installa-
tions constructed in deep, easily accessible waters could alleviate
the present and potent'ial congestion at port sites.2~

Assuming these options are not implemented, t' he problems of future
harbor and channel width and depth expansion in Texas are massive
and costly. Problems include t'hose of maneuver ability, depth
expansion. spoil disposal, mooring, special deep water berths,
special portside terminal requirements, and the indirect impact on

Harbor and Port Develo ment, A Problem and An 0 ort'unit . ~o
cit., p. 11 and 17.

21

Report on Tankers and Terminals,  ,january, 1970!, p. 35.

22 port and Harbor Deve1o ment. ~o. oit., p. 18.

Eral, ~o. oit'., p. H00.23 Ibid., p. 501.
151



klic local, envir o!!ment. 1!! aclditio». tli<. c<>r!to»r of thc C«»ti»e»ta J
Shc.lf pc>ses spc cial cost diLfic«1 ti< s L'or Texas ar!d  ,»J I' < «ask
ports. A Corps of Fnginecrs rcp«rt r>otes that aJor!g the  ;»if � th<
Co»tirienkal Shelf gets progressively wider as it reac1i< s <>»t to s< a
movirig north< astward 1'rom the Mexican border. 1[c nce the furtJ!er
cask th<. pork, the Jo»<ger its  »trarice char!»el rm!st bc ex tc!ic1ed
into the Ccilf . At Port Lsabel thc-' nate>ra 1 SO- L'ook dcptli i s «r!ly
't'Ã0 mile.s <>f fshorc; at L'a J vestor! it is ll miles: ai!d ak Sabir iE Pass
ik is 28 miJos offshore. TJ!e report »ates that i.l' the offsli<>rc
<.1>ar!!>e J at Sabirie Pass wc.r  to be dc < penc.d by only focrr F< et. thE
approach channel wou Jc1 have to bc exte!!ded for a distance ol' J<J-
miles. In addition to char!nel trenching costs, the J er!gthcning of
approach channe 1 s sometimes r!ec<. ssitat<.s thc costJy < xtc»sior! <>f
prot< ctive stone jc.ttic s

I!!cr<. a si»g] y importar!t factors to port cxparisio	 will be the dc maiic1
1'or spoiJ disposal areas a»d th  akkc»ctar!t ecol ogical impact» of
material excavatio» ar>d  lisposaJ, Increased Ja»d-<!s» co!if lie.ks may
rE sulk as current sp<>i.l disposal area capacity is approaclred ar!d as
thc comp< titian f<ir Ja!id proximat  to ports by industriaJ arid resi�
� » tia1 activity is i!icrcascd. This may force ports to consicler
<>L I shor  disposal or rc t<'!ition dikes where feasible. Additional
c o»strairrts based on c cological factors will also iricreasc in th<
fukur<.. 1'Jredgi»g, for example, pos< s dangers of salt water ir!trr>-
siori into fresh water c stuar ics. Port officials may bc faced with
stricter govcr!imcnta 1 staridar ds based fundamer>ta11y o!! the eco-
logical impact of spoil disposal, Thc.se criteria may tend to
rc duce. the feasibility of extended por t exparisiori projects.

Th<.. above considerations relate to the potential growth of huge
bulk commodity ships and their influence on port and harbor dc>vel-
opment, C ncral cargo traffic, how ver, is morc important to Texas
port systems as a high revenue-ger!crating activity. Key deveJopment
factors relate to the innovation diffusion of the coritainer and its
i!if luencc on the import-export flows of Texas ports.

A major advar!kagc of the container is rapid ship turnaround: less
thar> one day at a modern container berth. The standardized con-
tainer is a box eight fcct by eight feet by forty feet with or
without wheels. Potential savings from containerization appear
irlclc<dc:

Red<!ced usc. of manpower for harrdling at a J.l intermediat '
terminals
Redrrction in non-labor costs of handlirrg at i»termcdiatp
terminals
Shippers' carry costs for time in transit  shorterii»g of
tota.l transit time!

25 Port arid Harbor <>ave topioaot ~oeit., p. 2 ~ -21.



Vehicle time required for loading and u»loadiiig
Reduction in loss of goods
Reduction iii paperwork aiid simplification iri app.1 icable
rates.26

Iritr odcrction of the contai»cr in view ot the apparerit cost saviiigs
would seem to indicate a trcme»doiis iricrease in port' traf 1'ic.
Problems do arise. however, in containerizaiioii for Texas ports
I acilities to ha»dlc coritairiers require huge capital outlays aiid
spc cial c qiiipment is rreeded to handle the '10-foot contairi< rs.
Facilities iricludc aii opcri qiiay with ari aproii at least 30-feet wide
plies at least 10 to 20 acres of laiid adjacent to t' he quay tlrat cari
serve as thc marshall iri«area for iiibourid anc] outbound co»tair!er's.
Although mobi]e � lieavy-li ft cranes are ciirrently crsed at c'onven-
tional piers. shore -based cr anes desigr>ed speci]'ically for con-
tainers arc also necessary. One container her.th may rec[uire t]iree
to five mi] liori dollars to build. The Port of. Calve ston, for
pxamplp, is spelic[ il'ig as 9 . 2 mi] Lion on a barge c'onsol idatiori termi-
iial, ber ths for special ships, anc] a ] 5-acre barge fleetirig sta-
tioii.2" The 1'ort of Houston pr ovides the oiily coiitainer service
by a»y Giilf Coast port iri i970. Duckside facilit'ies include a
Paccco Portainer crane of 27-ton capacity, one 50-tun electric
gantry cr ane, a 35-ton elect'ric gantry crane arid forrr mobile 82-toir
cranes. 9 Marshalling yards at 1[ouston have a capacity for more
tli an 800 conta iner s . ] [igh initial c apit a 1 investment is thcis
iiccessary for container ization.

Other apparent or potential problems emerge from the diffiision of
containerization. Since a substantial amount of t'hc cost savirigs
of containerization are due to a rechiction in labor requirements
at all termiiial or interface points other thari the true origin arid
destination, it is to be c xpect'ed that labor will act to protect
its interests, Rapid ship turnarouncE means fewer labor hours
worked. 1,abor will, therefore, tend to object to cost'-cutting or

Ra lph E. Reche1 a "Institutional Factors to be Cons iderc.d ir> ] or e-
nnsti r thr 'tates of 'rmplementation of New Terhnolr>gy," ~pa r r. s
10th An«ual Hectic '1'raiis ortatiori Researc[i ['orum.  Oxforcl.
Iiidiar.a: Richard B. Cross Co., 1969!, p. 155- L'->[,.

'Fr ic Scheri]cer, "T]ic Effects of Coritainerization on Gr cat 1,akes
Ports," S ecial Re ort No. 2. Center for Creat E,akes Studies, T[ie
[lniversity of Wisconsin-Milwarrkee,  February, 1968!, p. 3.

'Galveston, America's Newest Container Port," Port of Galveston.
Ga] veston Wharves,  March, 1970!, p. 13.

29 "[/orrston, The Pioneer Container Port, Ready Toe]ay for Hnlimited
Shipments,' Port of Houston Ma azine.  April. 1970!, p. 19,

l53



labor-discarding. Other problems such as changes in terminal
configuratio»s, standar dization. customs procedrires, commodity
adaptations, owner ship . ma intenanc c.. r ates arid inter f ace with
rail anc1 trrrck modes may tciid to slow downa but will not shift
the directiori of change. toward containers i» the fut»re.

Several preliminary generalizations concerning Texas porCs rc suit
fram the. above considerations. Ports with the greatest ba} aries of
trade will receive the. majority of the container traffic This
balanced trade require me»t stems from thc nat«re of the contairicr
innovatia» � Chat the c o»tainer is essentially a 'load center"
device.. Container economics forces concc.»tratia» oi traffic at a
limited iiiimber of selcctcc1 ports. Containers will move Chrou~gr
regrilar route operations to maximize advantages of the cxpc»siva
container ships. This may tc nd to "r egionalize' thc flow of ma lor
traffic to certain Tc xas parts and force smaller ports irito
sppcializiiig in no»- contairier, barge-oriented operatio»s o I. trans-
shipped general cargo ariel bulk goods aver thc next 30 yc-ars. Roiite
expansions may occrrr as competition i»creases amoiig contairier liries.
1:st'imates of the f«tcirc role of container traffic are»at generally
available. The Por t of llouston has c stimated that by 1975. one-
half of thc. foreign trade general car go, or two and one-half
million toris, will bc moving in containers over its wharves. 33

Increased traffic in bulk commodities will depend on the expa»sion
capabilities of part's. Dcvcloprnent of an offshore terminal. how-
ever. may tend t'o relieve most Texas ports of a costly expansion
program to compete in br~1k commodities trade.

I'uturc Growth Factors of Texas Commercial Fisheries

Commercial lisheries of Texas are clearly oriented to the production
of shrimp and oysters from bays and estuaries along the coast and
fr om the Giilf of i~Iexico. The future of Texas f isheries is likely to
remain primarily in thc production and processing of shrimp from the
Gulf.

"Automation � The Outlook for the Longshore Worker ." Statement by
the Internat'ional Longshoremari's Association, AFL- CIO, in statements
Relatin ~ to the Im act of Technolo ical Chan e A endix Vol. VI.
Technolo and the American Fconom . National Commission on Tech-
nology, Automation and Fconomic Progress.  February, 1966!, p. 15il-,

1Gayton E. Germane, -Impact of Containerization on Ocean Transporta-
tion: Dimensions of the Problem," Pa ers � 8th Annual Nocti»
Trans ortation Research Forum.  Oxford, Indiana: Ric ar d B.
Cross Co., 1967! .

Schenker, S ecial Re ort Mo. 2. ~oeit., p. 8.

"hecaton, the Pionc.er Container I'ort..." ~o, cit., p. 19.



major factors affecting the future growth and development of the
Texas fishing fleets and processing p]arits are..

The rate of technological inriovation
Availability of a skilled or semi-skilled labor force
Fconomies of scale fr om larger size fishing vessels and
collateral arrangements on fuel, ice arid other supplies
The availability of resource iriformation a»d reliable
forecasts Lo eut sear eh time for fish and improve
scheduling and equipment uso
Applicability oi new technologies toward efficir »t har-
vesting
Adoptioii of r. conomie mariagement systems which will dis-
courage over-capitalizatio» and overbuildirig of vessels
for har vestirig limited r esour ccs
0overnmerrt policy toward the fishing i»dustry
1!emand for shrimp. 3 >'

."loch of the success of the fishery industry has resulted from the
iiicreased 0riited States demand f or shrimp. Chapter V noted that
the income elasticity for shrimp was l.rl3 which meant that the
per ccntage i!rerease in eonsumpt'ion demand for shrimp was greater
than the percentage increase in income by consumers. This iricome
elasticity relationship implies that shrimp may be a 'normal" or
"superior" good. meaning that shrimp may be considered a relative
luxury food item in the food expenditures of consumers.35 Between
1936 arid 1968, 0nited1 States per capit'a consumption of shrimp in-
creased over 400 percent. Between 1950 and 1968 per capita con-
sumption increased by 11.'< percent. Assuming that shrimp prices
do not' increase faster than the general consumer price level. per
capita consumption is projected t'o increase 53 percent' between
1968 and 1975, and 103 percent between 1968 and 1980. Production
forecasts of fresh arid frozen processed shrimp by product type and
by area from 1970 to 1985 are provided in Table 56. The table in-
dicates that breaded shrimp will account for 55 percent of total
processed shrimp output in 1985.

One of the modern in~ovations emerging in commercial fishing in-
cludes the shift to steel, fiberglass and aluminum trawlers. The
lower maintenance costs of these vessels are their primary advan-
tage to the shrimping industry. In addition, the emphasis ori

Marine Sciatica dffairs, ~o. cif., p. 87-88.

35C. E. I'erguson, Nier oeconomic Theory,  Homewood, Illinois;
Richard D. Irwin, Inc., 1969, revised!, p. 88.

Cleary, "Demand and Price Sirocfnre for Shrimp." ~o. cii,,
p. 45.
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«ial I'islrcric s. l~. S. Department ot the Tr!tcrior.
Kas! r ingtor! I!  '..

S !I IRCT:-

rccnvcry of shrimp ing "by-prodr!cts" called trash fis!r to sripp!cme»t
thc income'-pote»tial of the total fishing c ffort wil] tend tn irr-
crc asc tlie pr<!fitability and growth of this indristry. Ileretufoc e.
s!rrimpc.rs have r xtractccl the shrimp from thc ir seine lrauls a»d dis-
carc]r c1 t!rc "trash- I ish. Rccogr!itior~ of the va3.ere of these 1«y-
prodiicts shorild result irr shrimpers becomirrg mu1.tiplc -prodrrct
r-»ti ties w!rerc prol it c!isadvantages of one proc!uct cars bc off sct
I«y income from morc proLitabJe catches.
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v'iryi»g ass»mpti<!iis a» to im<!w t17 iii p>'oc!>ic I i vi t'y. pr<.'I'< r   i «s
Iic tw< cn q ! ! !s a>id 1< js«z « . !r c v< n I! -'ts~~< c ri 1>larzrlc-<!z'r<'»t'c  I I <'is i> <
a< tivjty a»<1 1>o>7-ma> iii  1 c isiirc tin>< a<-tiv > ty. 'I'lire< ma j<ir
s i<le>roti<!»s 3» ass<'ssi!>< th ' a11<!c.at i<I» 1!  tw  <1> I«! !ds '»i I .1< is«r  
Ljm  ar  ~

'I'<!ta1 ar»o»» L- <1! I'rcc. tiiii< ilia<I< avai 1 al	P by LI«
pa t<id i>!ipr <!vc'!» »'Ls i» <ilitpiit p : r <»a»pow<'r
F, 1 locatio» <!f the dii. fc rc.»t forms ol' 1 c i siir 
impact C! L th ! cll S tr zblit 1  !r>  ii I c'>rs llz' ' .

i»dicatioii ot the I I>iited St at<. s g  !wth i» 1c islire tim<'. 1>a»
r  ce>!tly hc pT> estimated by the 1.'c dora 1 gov  riirripr>t. 37 Nc!tji-:g t lia L
two-thircls of Lhi» c<. >it»ry' s procliic tivity «ai»s have bc!c ii take»
th  torm <if gooc1s a»d <!nc.-thir � iri fr <-.c ti>1>c a»cl give» <.Prtai>>
assumpt'ioiis rc.garcli»g pop» I a ti<!r> g~owtl> of tho gross nationa]
product �NP! and other ceo>>omic ir>dicat'ions. the report   stimat< s
in Table 57 that morc tha>T 30 billion hoiir s wi 1.1 b» role as<-cl f<ir
iio>i-w<!rki>ig activity by 19!35. The tabl» is bas< d o>7 tho f i!1<iwir>g
assiimptior>s: bc'.twc.eT> 19h3-85. thc growth rat< of the I'NI' wjlJ b»
11. 1 to rk. 2 per rer>t p< r y .ar,; pope>3.ation will grow by 1 . 5 pcrce>1'L
a>T>zua 1 Ly; and uriemploymcnt will average 4. 5 perce>it. Lc is»re time
may be ir!creased by red iction of tlie w<!rk wc < k, incrc asecl vacatiori
time., liolic!ays, or other methods, Given thc a11ocatiori of Lwo-
thirds to goods a»d services a»d one-third to lcisiir<". 0NF' is pro-
jected to ris<. to morc. thar> a trillion dollars by 19H0 a»<1 to +1, 3
trillion by 1 985 Vcr capita GNp woii.l d i»cr ease to iiior  Lllaii
$>r.l!00 hy 1980 arid t'o iiearly 65.000 Ai 1085. >>ssumi»g  .prtai>l i>1-
creases i>i vaca Lion time. work week r cd«etio» and prod»c tivity
gains through rc -tr ainiz><r for a1tcrnatjve jobs, more tha>i 30
billior> ho»rs woiild bc. rclcasecl for >ion-workirig time.

37 The E'm lo me>rt Im act of Techr>olo ical Cha»<~e. Report of the
Natiorial Commission on Technology~, Ar>tomation and I:cor> !mic
I'rola c ss. upper!ciix, Vo] . TI.  Nasl>i»gto>7. I '. 5. I;ov< r»rri<»t
Printi>>g Ofiicc, 1941!! . p. 3 
.
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Projectiorrs a»d other governmeirt forecasts iridicat» that Tc xas
is expected to have a labor force ot »o less than six millior>
and possibly up to eight million by t!ie year 2000. 8 More
thari 2 6 million will be employed in the Texas Mar inc Regr'o».

summary of the «xp«cted decrease in hours worked by industry
groups from 1960 to the year 2000 is pres»cited iri Tabl» 58 as

generaj indicator of the rc.1ease in leisure time. exp< ct< d
among di~rererrt occupatio»al activir-ic s iii t!ie future.

With more than il-0 percent of thc population, employment and per-
sonal income forecast to be account»d for by thc Texas Marine
Region in thc year 20 �, a staggering potent'ial demand for the
outdoor marine recreation facilities of T«xas is apparent. Irr-
creased mobility via air and user-operator vehicles of out-of-state
residents will also interisify the use of these facilities and the.
demand for marine recreation pr oduction such as outboar d motorboats.
skiis, underwater diving equipment, surfboards, sportsfishing
equipment, tour ist cabins and alternative accommodations along the
coast. This means new business for Texas in the futiire and t' he
m owth of marine recreation and tourism that could easily rival
the petrochemical manufacturing complex of Texas in ecoriomic impor-
tance over the next 30 years.

6. Government Roles in the Future of the Texas Marine Environment

Government involvement permeates every phase of marine indiistrial
activit'y in Texas. All indicators point to an increas«d govern-
merrt role in the future development of the Texas coast.

Offshore industries must purchase leases on offshore areas from
the government and pay royalties on their productiori: port systems
must account for their imports and exports and require federal
assistance for port expansion; commercial fishermen look to federa.l
siibsidies f or fleet expansion: and the federal and state gover»merit.
provides national seashore and state parks areas for coasta! visi-
tors, The government itself uses coastal facilities for dc fe»sc
related activity. Examples include the naval base at  ;orpus Christi
arid the bombing-practice range on Padre Island.

Concern of both state and federal government' is now «unccntratcd oii
the socio-»conomic and ecological trends and conflicts i» the area
described as the '-'coastal zone." The State of Texas. fo] !owiiig
support by f»c!eral legislation, has initiated prelimirrary c ffor. ts
to develop a eompr ehensive coastal rc.sources plari for tll» T«~as

38 Projectiorrs to the Years 1976 and 2000: Economic  'rowt]i, Po ii! a-
t'ion, Labor Force and Leisure, and Trans ortation. ORRRC Rc port
23, Reports to the  !utdoor Reer cation Res orrr cc s Revi«w Corrimi s si o».
 Washington:  ;overnment Printing Office� 1962!, p

159



TAI  LE 58

ESTIMATES OF DECREASES IN HOlJRS WORKED

HY MAJOR INDUSTRY DIVISION+

1960-2000

DECREASE DUE TO-- T !TAL
DL'CREA SL'

IN HO JRS
WORKED ~':~

INCREASED I N CREAS ED REDU CED

VACATIONS HOLIDAYS WORKWFEK
 Annual Hour s per Employee!INDUSTRY DIVISION

395

432

395

40

51

37

12

15

328

349

324

�i»i»g
Contract Construct'io»

11a»u f actur ing
Tra»sportatio» a»d

Public Utilities 39012 328

Wholesale and Retail

Trade

Fi»a»cc. Insurarrce,

and Real Fstate

Sez'vice and

Miscellaneous

Government

Agriculture

32313 41151

39532337

273

296

373

354

374

468

15

11

11.

47

42

18

WEIGHTED AVERAGE

ALL DIV1SIONS  >06325

Total includes, in addition to the reduction in average workwr- ck
and additional time for vacations and holidays, some al lowarr< r
for a growth in miscellaneous leave  sick leave, mil.itary leave.
administr ative leave! .

SOllRCE: Pro 'ections to the Years 1976 and 2000: Lconorrlic  'rowth.
Po ulation Labor For ce and l,eisure and Tea»s ortatiu»,
1962, ORRRC. Report No. 23, Repox'ts to the Outdoor Ih <�
reation Resources Review Commission, Washingto», D.  ..

160

~ For analytical p»rposes, additional time for vacations a»d holi-
days should more appropriately be used in terms of days a»d
weeks; additional time from reduction in hours worked  res»] ti»g
fr om a shorter workday or week! should be used i» terms of
hour s .



Gulf Coast region which is being conducted by the 1»I erage»r y Uat.ural
Resources Cauneil. ~9 Management of' the nation 's coastal rcsaur cos
through state agencies, where feasible, thus appears to be thc t ro»d.
The government's presersce 1zas always been influential al ang thc
coast, but tire deliberate, regiorral plarz»ing role of coasta5 areas
is a relatively modern phenomena for Texas govr rema nt.

Of particular;mpartance is the government' interest ir> ubsidizing
expansion irz various marine industries. particularly i.'isbing and
shipbuildi»g; in funding marine-related research projects at educa-
tional irsstitutions and with joint ventrzres with private i»dustry:
and concern for marine ecology par tieularly in regard ta air and
water pol 1 uti are, Sensitivity at the government and t' he pub 1 ic ta
oil spill problems generated by offshore drilling incidents or by
the mishaps near the coast by huge tankers is also a relatively
novel phenomena. I»dustrial and residential pollution of the bays
and estuaries where rich harvests of oysters and shrimp ance occurred
has resulted in aff-limits zorles for vessels oper at'ing i» caasta1
areas.

To reduce ail spills, the government will introduce stricter rules
for offshore industries a»d provide closer surveillance of tanker
movements near coastlines. Implemerztatia» and enforcement af new
regulations will require mare personnel and equipment to be used
by gover nment' and industry. Possible requir emcnts may be i»stalla-
tian af radar port systems to control ship traffic arrd help prevent
collisions that would have serious consequences. The Coast Guard
will also be provided with new powers to control vessel traffic on
irzland waters azzd est'ablish new safety reqLrirements for arzshar e a»c1
offshore activity. 0 These and other programs promise an increased
int'ract''igg role for government in thc Texas marine environment in
thc future,

7. General Observations and Estimates of 1'utzire Em lo ment' Scale
of Marirze Industries

Previous chapters anc1 sections of this report tcr>d to lead ta the
following summary observations:

Marirze-relatr d industries are a mixt<rrc of older arid
established activities  fishing, shippirzg! with relatively
new and pioneering industries  offshore mining. underwater
technology! .

Coastal 7ane Mana erne»t Confererzce. J<earings beI orr, the Subcom-
mittee on Oceano' aphy of the Committee on Mercharzt ~Iari»c a»d
T'isherir s, 11ouse of Representatives, 91st' Congress. 1st S< ssiarr.
 Washington: Government' Printing Office. 1909! . p. 179

40.,"Haw Nixorz P1azzs to Reduce Oil Spills," Ocean irked»s Lr,  .bi 1 y.
1970! . p. 18.



b. The growth thrust influence of' offshore industries is
likely to result in increasing shifts of economic activity
in the Texas Narine Region toward marine-dependent pro-
ducts and services.

c. The Texas Narine Region is likely to remain one of the
wor ld's major offshore manufacturing complexes.

d. Technological advances in deeper water mining of oil and
gas will provide a great expansion stimulus for Texas off-
shore industries.

e. Texas ports and harbors are faced with critical investment
decisions concerning their expected r ole in Texas and
world trade. shifts in world transport systems for com-
modities important to Texas internat'ional and domestic
trade may result in a re-allocation of the current eco-
nomic hierarchy of ports along the Texas coast over the
next 30 yr.ars.

Future mar ine recreation and tour ism activities in Texas
will require incr eased Federal and state investment to
secure and maintain coastal recreation outlets. Private
industry output of' "second homes," coastal tourist accom-
modations, boats and other marine supplies and services
should soar over the next 30 years, given the expected
increases in leisure time and income.

g, Thc government role and presence along the Texas coast is
going to increase considerably. In particular, controls
and subsidies for port operations, offshore mining, com-
mercial fishing, shipbuilding and air and water pollution
under t' he guise of protection of the area's ecology will
increase. Although the Federal input along the Texas
coast is lar ge, the Texas coastal economy does not rely
heavily on Federal defense-related or other activity as
a source of' growth. The Federal pz esence, however, will
increasingly be felt in the form of constraints on marine
industries or grants and subsidies to marine industr ies
and marine research and development activity.

To pr ovide an approximation of the future scale of marine industries
in the Texas Nar ine Region, the conservative assumption can be made
that the ratio of current marine-related employment among economic
activities to non-marine activities will remain the same over the
next 30 years. Given this strict assumption, Table S9 provides the
expected direct employment impact of marine industries in the Texas
Narine Region to the year 2000. The table indicates that more than
90,000 persons ax'e expected to be directly employed in marine
activities in the Texas Narine Region by the year 2000, Narine
transportation and offshore mineral industries will account for more
than SG,000 of these employees.

162



TABLE 59

ESTIMATES OP MARINE-RELATED EMPLOYMENT GROWTH

BY INDUSTRY GROUPS IN THE TEXAS NARINE REGION
TO THE YEAR 2000

PERCENT
I NCRE 'USEINDUSTRY

Offshore Nineral* 38. 3

37.8Narine Transportation

Fisheries 54 3

Marine Recreation and
Tour ism+'+ 3,895 120.8

51,90 200

61,622

+ Offshore Nineral incjudes S. I. C. 1300 series and marine construc-
tion, marine supplies and equipment and services. See Chapter
III.

** Narine Recreation and Tourism includes only coastal tour ist arid
other accommodations and services exclusive of Harris Cou»ty.

See Chapter VI.

SOURCE: Industrial Economics Research Division. Texas AKi'I U»ivcr-
sit'y, College Station, Texas.
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Government

TOTAL

DIRECT

ENPLOYMENT

1969

22,857

17,850

11,730

LSTIMATED DIRECT

EMPLOYMENT

2000

31,600

24,600

18,100

8,600

7.900

90,800
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TEXAS MARINE REGIONS

 Counties!

PRII'1ARY MARINE REGION I

PRIMARY MARINE REGION II

Jackson

,Jim Well.s

Victor ia

Willacy

SECONDARY MARI NF. REGION I I I

16'

Austin

Brazoria

Br azos

Chamber s

Colorado

I or t I3end

Galveston

Gr imes

Hardin
Harris

Jasper
,!cfferson
Liberty

Aransas

Bee

Br ooks

Calhoun

Cameron

IJc Witt

Goliad

Hidalgo

Atascosa

Bandera

Bcxar

Comal

Duval

I'ayette
I rio

Gonzales

Guadalupe

Madison

Matagorda
Montgomery
Newton

Or ange
Polk

San,Jacinto

Tyler

Walker

Wailer

Washington
|Vharton

Kame s

Kenedy
Kleberg
I,avaca

Live Oak

Nueces

Refugio
San Patricio

Jim Hogg
Kend all

LaSalle

McMullen

Medina

Star r

Wehh

Wilson

Zapata
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I. Non Manufacturin Cate or

S. I. C.

0912

0913

091.9

0989

1311

1321
1381

1382

1389

1442

1446

1477

1481

1621

4783

«789

4922

4923

«925

* NEC � Not Elsewhere Classified

167

4011

4013

40«1

4212

4213

421«

4225

4226

4411

4421

4422

4423

4«ff 1

4452

4453

445«

4459

4ff.63

4469

4612

4712

4721

4782

STANDARD INDUSTRIAL CLASSIFICATIONS FOR
MARINE INDUSTRIES IN TEXAS

Finfish

Shellfish
Miscellaneous Marine Products

Fish Hatcheries, Farms R Preserves

Crude Petroleum R Natural Gas

Natural Gas Liquids
Drilling Oil K Gas Wells
Oil K Gas Field Exploration Services
Oil R Gas Field Services, NEC+
Construction Sand R Gravel

Industrial Sand
Sul f ur
Non-metallic Minerals t'Except Fuel! Services
Heavy Construction, Except Hjghway R Street Construction

Railroads, Line Haul Operations
Switching 5 Terminal Companies
Railway Express Service
Local Trucking K Draying, Without Storage
Trucking, Except Local
Local Trucking K Storage, Including Household Goods
General Warehousing K Storage
Special Warehousing R Storage, NEC
Deep Sea Foreign Transportation
Transportation to R Between Non-contiguous Territories
Coastwise Transportation
Intercoastal Transportation
Transportation on Rivers K Canals
Ferries

Lighterage
Towing R Tugboat Services
Local Water Transportation, NEC
Marine Cargo Handling
Water Transport Services, NEC
Crude Petroleum Pipelines
Freight Forwarding
Arrangement of Transportation
Inspection K Weighing Services Connected with Trans-

portation
Packing K Crating
Services Incidental to Transportation, NEC
Natural Gas Transmission

Natural Gas Transmission K Distribution
Mixed, Mfg. of L.P. Gas Pr oduction and/or Distribution



1. Non Manufacturin Cate or  Cont'd.!

S.I.C.

Fish K Seafoods, Wholesale
Electrical Apparatus K Equipment, Wholesale
Electronic Parts K Equipment
Construction K Mining Machinery K Equipment
Industrial Machinery K Equipment
Industrial Supplies
Transportation Equipment K Supplies, Except Motor

Vehicles

Metals K Minerals, NEC
Petroleum K Petroleum Products

Lumber K Construction Materials,  Sand!
Fish t'o Seafood Markets

Marine Service Stations  Gasoline Service Stations!
Boat Dealers

Sporting Goods Stores
Fuel K Ice Dealers

5046

5063

5065

5082

5084

5085

5088

5091

5092

5098

5421

5541

5591
5952

5982

Stock Fire, Marine, K Casualty Insurance Co.
Mutual Fire, Marine, K Casualty Insurance Co.
Fire, Marine K Casualty Carriers, NEC
Oil Royalty Companies

6332

6333

6339

6792

Commercial Research K Development Laboratories
Business, Management, Administrative K Consulting

Services

Business Services, NEC
Repair Shops K Related Services

7391

7392

7399

7699

Federal Government

9101 Fisher ies

9113 Crude Petroleum K Natural Gas
9144 Water Transportation

168

8221 Colleges, Universit'ies K Prof. Schools  Mar'ine SchooLs!
8911 Engineering K Architectural Services



II. Hanufacturin Cate or

S,I.C.

2031
2036

2812

2813

2815

2816

2818

2819

2821

2851

2892

2899

2911

2992

3079

3295

3312

3357

3362

3391

3429

3441

3443

3449

3~171

Miscellaneous Plastic Products
Minerals K Farths, Ground or Otherwise Treated
Blast Furnaces, Steel Works K Rolling Mills
Drawing K Insulating of Nonferrous Wire
Brass, Bronze. Copper, Copper Base Alloy Castings
Iron K Steel Forgings
Hardwar e, NEC
Fabricated Structural Steel
Fabricated Plate Work  Boiler Shops!
Miscellaneous Metal Works
Electroplating, Plating, Polishing, Anodizing K

Coloring
Coating, Fngraving, R Allied Services, NEC
Metal Shipping Barrels, Drums, Keys, K Pails
Valves K Pipe-fittings, Except Plumbers Brass Goods
Fabricated Pipe I I'abricated Pipe Fittings
I'abricated Metal Products, NEC
Internal Combustion Engines, NEC
Construction Machinery K Equipment
Oil Field Machinery K Equipment
Oil Field Machinery K Equipment
Industrial Trucks, Tractors, Trailers K Stackers
Pumps, Air R Gas Compressors, K Pumping Equipment
Industrial Process Furnace K Ovens
Electronic Computing Equipment
Miscellaneous Machinery, Except Electrical
Transmitting, Industrial, K Special Purpose Electron

Tubes

Storage Batteries
Ship Building R Repairing
Boat Building R Repairing
Engineering, Laboratory K Scientific K Research

Instruments R Associated Equipment
Mechanical Measuring R Controlling Instruments,

Except Automatic Temperature Controls

3479

3491
34-94

3498

3499
3519

3531

3533

3533

3537

3561

3567

3573
3599

3673

3681

3731

3732
3811

382]

169

Canned K Cured Fish K Seafoods
Fresh <% Frozen Packaged Fish K Seafoods
Alkalies K Chlorine

Industr ial gases
Dyes
Inor ganic pigments
Industrial organic chemicals, NEC
Industrial inorganic chemicals, NEC
Plastics Materials, Synthetic Resins
Paints varnishes, Lacquers, Enamels, R Allied Products
Explosives
Chemicals F Chemical Preparations. NEC
Petr oleum Ref ining
Lubricating Oils R Greases
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RE  ION I . COBE REGION: COHPONENTS OF EHPLOYHENT CIIANGE, 1950-1960

1950-1.960

lNDUSTRY

-2,456
-385

4,926
3,550

4,311
-151

8,977
-1,503

-9,489
-375

-6,161
-2,486

2,722
141

2,110
7,539

1,619
160

283

-51

-79

-100

2,970
-317

2A

1,402
-398

-119

-2,699

2,032

14,776

10,928

-1,88 LI--2,033

1,080

2,100

3,824

1,218

932

2,080

1,902

10,596

5,202

4-9

1,307
-107

2,562
90

456

66

-1,711

-2,308
1,758
2,766

621

-564
2,565
8,980

9,247
53 6

4,812
1,080

524

3,898
11 56'

2,013
-6,327

979
-2,132

0

-96

-847

9,5LI2
2,054
1,067
2,591
1,088
1,429
3, LI31
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1 Agriculture
2 Forestry K Fisheries
3 j~Iining
4 Contract Construction

5 Food <% Kindr.d Products

I Ianuf actur ing
6 'I'extile Mill Products

7 Apparel Nanufacturing
8 Lumber, Wood Products,

Furniture

9 Printing K Publishing
I]anufacturing

10 Chemicals K Allied Products

51anufacturing
ll Electrical <% Other Nachinery

HarIufacturing
12 I"Iotor Vehicles K Equip<rent

Hanufacturing
13 Other Transportat'ion
1LI Lquipmcnt Manufacturing R

Othe r Nisce llane ous

Manufacturing
15 Railroads K Railway Express
16 Trucking <% Warehousing
17 Other Transportation
18 Communications

19 Utilitie s K Sanitary Se rvice
20 Wholesale 'Er'ade

CHANGES RELATED TO

REGIONAL INDUSTRIAL DIFFERENTIAI TOTAL

SHARE MIX SHIFT CHANGE
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REGION 1 . CORE REGION: COMPONENTS OF ENPLOYNENT CHANGE . 1950-1960
 C ont inue d!

1950-1960

INDUSTRY

4,462
-321

17,461

25506
3,061
8,110

4,782
� 1,593

8,349

-2,826
-1,789

1,002

11,4443,3974,9553,092

2,968
3 ' 732
6,680

-2,375
367

874

2,056
-580

3,919

3,287
3,945
1,887

817744669

13,829
1,860

-3,968
17,190

37,158
5,788

-1,021
30,129

6,231
2,221

659

957

17,098
1,707
2,288

11,982

182,61287,45616,07779,079TOTAL

SOURCE: Growth Patterns in Em lo ment b Count, 1940-1950 and 1950-1960.
Vol. 6, Southw=st. Washington, D. C., 1965.
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21 Food K Dairy Product's Stores
22 E a ting <% Drinking Places
23 Other Retail Trade
24 Finance, Insurance K Real

Estate

25 Hotels R Other Pe r s ona1
Service s

26 Private Households

27 Business K Repair Services
28 Entertainrrent, Recreational.

Se rvice s

29 I'medical K Other Professional
Services

30 Public Administration
31 Armed Forces

32 Industry Not Reported

CHANGES RELATED TO

RE G IONAL INDUSTRIAL DI F TKRENT IAL TOTAL
SHARE >1IX SHII T Cj@NGE
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REGION I: COMPONENTS OF' EMPLOYMENT C! IANGE . 1950-1960

1950-1960

INDUSTRY

-23,424
-539

-8,151
-2,829

3,857
-80

9,690
-1,679

-12,846
-419

4,332
4,071

6,721
200

2,793
8,579

3,444
-294

152

1, S41
-496

-120

1,779
198

286

124

4

-14

-5,123

2,199

14,862

11,021

-3, 499-4,057

1,147

2,155

3,905

2,433

992

10,574

5,174

2,133

1,942

-1

1,483
-117

2,651
16

-1,638
100

470

10,667
-2,983

5,047
823

484

4,086
11,814

-]., 119
1,730
2,769

333
-718

2,S83
9,021

2,054
-6,979

1,090
-2,267

0
-109

-91.7

9,732
2,266
1,188
2,757
1,202
1,612
3,710
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1 Agriculture
2 F.orestry K Fisheries
3 Mining
4 Contract Construction
5 Food K Kindred Products

Manufacturing
6 Textile Mill Products
7 Apparel Manufacturing
8 Lumber, Wood Product's,

Furniture

9 Printing K Publishing
Manufacturing

10 Chemicals K Allied Products
Manufacturing

ll Electrical K Other Machinery
Manufacturing

12 Motor Vehicles K Equipment
Manufacturing

13 Other Transportation
14 Equipment Manufacturing R

Other Miscellaneous
Manufacturing

15 Railroads R Railway Express
16 Trucking R Warehousing
17 Other Transportation
18 Communications
19 Utilitie s K Sanitary Service
20 l&olesale Trade

C11ANGES REIATED TO
REGIONAI, INDUSTRIAL DIFFFRENTIAL TOTAL

SHARE MIX SI I I FT CHANGF.
 R!  P! P!



REGION I: COMPONENTS OF EMPLOYMENT CHANGE, 1950-1960
 C ontinued!

1950-19 0

INDUSTRY

-3,327
2,042
1,144

4,628
-163

19,486

5,003
-1,617

9,088

2,952
3,496
9,254

3,7505,2763,294 12,320

3,195
4,189
6,718

29175
-944

3,542

3,680
4,696
2,170

-2,660
437

1,006

-660 849741 768

40,721
6,184

-862

31,762

7,493
2,618

680

1,229

12,667
1,554

-3,908
15,147

20,561
2,012
2,366

15,386

181,84684,4134, 03793,396TOTAL

SOURCE: Crowth Patterns in Em lo sent b ~Count, 1990-1950 and 1950-1960.
Vol. 6, Southw=st. Washington, D. C., 1965.

178

21 Food <9 Dairy Products Stores
22 Eating R Drinking Places
23 Other Retail Trade
24 Finance, Insurance K Real

Estate
25 Hotels R Other Personal

Service s
26 Private Households
27 Business R Repair Services
28 Ente rtainment, Recre ational

Service s
29 Medical K Other Professional

Se rvice s

30 Public Administration
31 Ar med Force s

32 Industry Not Reported

TED TO

REGIONAL INDUSTRIAL DIFFERENTIAL TOTAL
SHARE MIX S! llFT CllANGE
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