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ABSTRACT

A total of 68 intentional artifical reef areas amounting to a
minimum of 502 ha and consisting of various materials such as oyster
shell, tires, cars, construction rubble, barges, pipes, ships and
drilling rigs have been constructed in Texas marine waters since 1947.
Forty-one oyster shell reefs were built (~ 152 ha) from 1947 to 1982
and 21 remain (~ 114 ha). Eight tire reefs were constructed from 1966
to 1977; five remain, but they have partially settled into the sediment.
Car reefs placed in the nearshore Gulf lasted 2 to 4 years, while
concrete and pipe reefs lasted slightly longer. Fourteen ships and
two drilling rigs were sunk in the Gulf from 1975 to 1983; all remain.

A minimum of 2191 unintentional artifical reef areas in the form
of open water spoil disposal areas, piers and docks, jetties, oil
and gas well shell pads, and offshore petroleum platforms were in
place in 1984, There were ~ 20,000 ha of open water spoil disposal
sites permitted in coastal waters and 1362 bay piers and docks on
record. Fourteen jetties were in place or under construction with
a bottom area of 228 ha. 0il companies have placed a minimum of 395
oyster shell pads in the bays, each approximately 0.1 ha. There were
181 offshore petroleum platforms and sub-sea installations located
in state territorial waters.



INTRODUCTION

Artificial reefs are areas in which the sea floor has been extended
up into the water column by man. Construction of these reefs in marine
waters has gained interest worldwide as fishing pressure increased
on limited fishery resources sought by both commercial and sport fishermen.
Japan led all nations in reef construction spending $330 million on
artificial reefs during 1976-1982 (Anonymous 1982). International
conferences concerning artificial reefs have been held since 1973
because of the increased interest (Colunga and Stone 1974, Aska 1981,
Anonymous 1983). Construction of artificial reefs in the United States
dates from the late 1940's as Texas and several other states began
experimenting with various construction materials (Johnston 1974).

Texas began its marine artificial reef program using transplanted
oyster shell (Baker 1949; Hofstetter 1961a, 1961b). 01d cars (Stevens
1963), construction material such as concrete rubble and clay pipes
(Martinez 1963), tires (Benefield and Mercer 1982), and Liberty ships
(U.S. Department of Interior 1983) have been used in reef construction.

In addition to the structures placed intentionally in Texas,
many structures have been placed that unintentionally benefit the
marine environment. There were 118 major (multi-well) petroleum drilling
platforms in Texas offshore territorial waters in 1981 (Gallaway and
Lewbell 1982). Recent laws require the removal of these structures
once they cease production. Interest has grown to change the laws
to allow at least some selected structures to remain as artificial-fishing
reefs. Unless the laws are changed, it is estimated that between 300-400
offshore platforms in Gulf waters would have to be removed between
the mid- to late 1980's and over 3000 would have to be removed by
the year 2020 (Gallaway and Lewbell 1982). The National Fishing Enhancement
Act of 1984 (Public Law 98-623) promotes and facilitates efforts to
establish artificial reefs such as petroleum platforms in coastal
waters.

The objectives of this study were to 1) inventory the reef building
activities in Texas since 1947 and 2) compare, where possible, the
longevity of particular construction materials over time.

MATERIALS AND METHODS

For the purpose of this paper the term artificial reef includes
materials placed both intentionally to attract fish or enhance oyster
production (e.g. oyster shell and Liberty ships) and unintentionally
as a by product of a commercial activity (e.g. oil wells and spoil
islands). During the period 1947 through 1984, information on shell
reefs placed by the Texas Parks and Wildlife Department (TPWD) and



other artificial reef placement within coastal bays was obtained from
TPWD annual reports, unpublished memos and personal communication

with TPWD employees. Information on spoil islands was obtained from
public notices issued by the U. S. Department of the Army, Corps of
Engineers. The Texas General Land Office (GLO) provided data on piers
and docks registered with their office. The U.S. Department of the
Army, Corps of Engineers provided data on the jetties. The number

of bay jetties in this report is a minimum estimate because no published
information exists tor some projects outside the Corps of Engineers
juridiction. The U. S. Coast Guard's local notice to mariners provided
the data for offshore petroleum platforms.

TPWD employees checked all existing petroleum platforms during
1984 in coastal bays to determine if shell pads were present (Fig. 1).
The presence of a pad was confirmed either with a fathometer or with
a sounding rod. Approximate locations of inshore oil wells were made
using rough triangulations from known landmarks or locations taken
from oil company charts. When surveying an oil field within the same
general area, a centrally located well was used for all latitudes
and longitudes. Tire reefs were surveyed using a sounding rod or by
divers in scuba gear. Gulf reefs were not surveyed.

Shell pads were built by dredging companies under the supervision
of TPWD in San Antonio Bay during 1969 to 1983. The pads were initially
placed at a thickness of from 15 to 30 cm. They were resurveyed during
1981 to 1984 to determine changes in size. The reef boundaries were
marked with cane poles where there was a 50-50 mud and shell mixture.
The markers were then located by triangulation using a Navy Mark II
sextant and plotted on a 1"-2000' scale Mylar map. The resurvey acreage
was then compared to the original survey acreages and an estimate
of the percentage that remained was made (1 = 0-25%, 2 = 26-75%, 3 =
76-100%) .

RESULTS

A total of 68 intentional artifical reefs amounting to a minimum
bottom area of 502 ha and consisting of various materials such as
oyster shell, tires, cars, construction rubble, barges, pipes, ships,
and drilling rigs have been constructed in Texas waters since 1947
(Table 1). Since most artificial reefs are three-dimensional structures,
the total area that is available to attract organisms is greater than
the bottom area. In addition a minimum of 2191 unintentional artifical
reef areas consisting of open water spoil disposal areas, piers and
docks, jetties, oil and gas well shell pads, and offshore petroleum
platforms were in place.



Intentionally Constructed Reefs
Shell

Twenty-one of 41 artifical shell reefs constructed on the Texas
coast from 1947 to 1982 were present, at least partially in 1984 (Table 1).
Eleven of 13 artificial shell reefs in Galveston Bay constructed from
1952 to 1964 were still present at least partially. Neither of the
two shell reefs constructed in Matagorda Bay remains. One was built
prior to Hurricane Carla (1971) which apparently scattered a large
portion of the shell (Lex Sutton, personal communication, TPWD). Nine
of ten artifical shell reefs constructed in San Antonio Bay by TPWD
from 1969 to 1982 remain, at least partially. A 4.9-ha artifical shell
reef south of Halfmoon Reef sank within 1 to 2 years of placement
(W. F. Neill, personal communication, TPWD). Decreases in the size
of other artificial reefs in San Antonio Bay were noted. The artificial
shell reef on Middleground Reef adjacent to the natural reef was present,
but the artificial reef away from the natural reef had lost v25% of
its shell within 2 years of placement. On Chickenfoot Reef, there
was no pattern of shell loss, but n25% was gone within 2 years of
placement. Decreases in the size of several natural reefs in upper
San Antonio Bay were also noted. One of five small reefs placed in
Aransas Bay remain. None of the three reefs placed in Corpus Christi
Bay in the early 1960's remain; College Reef was covered by sand soon
after construction (Bradley 1964). None of the 8 small shell reefs
that were constructed in the Laguna Madre in the late 1950's and early
1960's remain; most did not last more than 2 years, according to TPWD
employees.

Tire

Eight reefs constructed from baled tires were built on the Texas
coast from 1966 to 1977 (Table 1). As of 1984, the one built in Sabine
Lake (1977) was still present. None of the three in Galveston (1966-1977)
remained. The two placed in Matagorda Bay (1977) had partially sunk.

One each in Aransas (1977) and Corpus Christi Bays (1977) had partially
sunk.

The Dry Hole tire reef in Trinity Bay was checked in 1968 two
years after its placement and was found to be intact. It was rechecked
9 years after its placement and was found to have sunk completely
into the mud (Benefield and Mercer 1982). The tire reef in West Galveston
Bay was constructed in 1971 (Benefield and Mercer 1982). When checked
in 1974, it had sunk almost halfway into the bottom and numerous encrusting
organisms were noted. It was rechecked again in 1982 (Benefield and
Mercer 1982) and only several isolated clusters of tires were located
(R. L. Benefield, personal communication, TPWD). A third reef was
built in Galveston Bay off the Sylvan Beach fishing pier in 1977 (Benefield
and Mercer 1982). It was checked in 1980 and no tires were found (R.
L. Benefield, personal communication, TPWD).



The two tire reefs in Matagorda Bay were built in 1977 (Benefield
and Mercer 1982). They were checked in 1980 and were found to be intact
(R. L. Benefield, personal communication, TPWD). When rechecked in
1984, many of the tires had sunk out of sight and the ones that remained
presented a low profile (< 15 cm).

The tire reefs in Corpus Christi and Aransas Bays were built
in 1977 (Benefield and Mercer 1982). They were checked in 1980 and
were present although they had sunk 15 to 30 centimeters into the
sediment (W. E. Mercer, personal communication, TPWD).

Gulf

Nine separate artificial reefs constructed from old cars, concrete
pipes and discarded construction materials were placed in the nearshore
Gulf of Mexico in the late 1950's and 1960's (Table 1). Most of the
cars corroded or sank into the bottom within 2 to 4 years. The concrete
and pipe reef off Galveston remained fishable for approximately 7
to 8 years (R. L. Benefield, personal communication, TPWD).

Eight separate artificial reefs constructed from drilling rigs
and ships were placed in the nearshore Gulf in the 1970's and 1980's
(Table 1). In 1984, all of the material remained.

Unintentionally Constructed Reefs
Spoil Areas

There were 239 open-water spoil sites permitted in Texas waters
in 1984 (Table 2). They covered approximately 15,000 ha of bay bottom.
Of these, 554 ha have not been used in over 10 years. The Gulf of
Mexico offshore of Sabine Pass (Sabine-Neches Waterway) accounted
for an additional 5516 ha. Spoil areas in each bay ranged from 518 ha
in San Antonio Bay to 5789 ha in Galveston Bay.

The disposal material from some initial dredging operations contain
shell fragments favorable for oyster spat to settle onto. Shell fragments
from a pipeline crossing in Galveston Bay developed into part of the
south Redfish Bar reef (R. P. Hofstetter personal communication, TPWD).
Pipeline spoil in upper San Antonio Bay developed into an oyster reef
(W. F. Neill, personal communication, TPWD). In addition, several
reefs in San Antonio Bay parallel to the ICWW, have developed in spoil
disposal areas.

Piers and Docks

There were 1362 private and commercial piers and docks with permits
on the Texas coast as of 1984 (Table 3). Individual bay system totals
ranged from 8 in San Antonio Bay to 608 in Matagorda Bay. These are
minimum estimates since the compliance rate for licensing ranges from
10 to 90% in each bay (Bruce Smith, personal communication, GLO).



Jetties

There were 14 jetties (including one under construction) on the
Texas coast representing v228 ha of bottom area (Table 4).

Inshore Petroleum Platforms

There were 874 wells in Texas coastal bays with 395 shell pads
in 1984 (Table 5). The number of wells and associated pads ranged
from 75 wells in the Laguna Madre (with only one shell pad) to 325
wells in Galveston Bay (217 with shell pads).

Oyster shell pads have been utilized by oil well drilling companies
to stabilize drilling rigs on soft mud bottoms, or in water >2.5 m.
If a pad was required, an area slightly bigger than the drilling rig
barge (v~ 0.1 ha) was built.

Offshore Petroleum Platforms

There were 402 petroleum structures and sub-sea installations
in the Gulf of Mexico off Texas (U.S. Department of Transportation
1981). Of these, 181 were within the Texas Territoral Sea (Table 6).

DISCUSSION

Artifical reefs are successful in terms of their longevity, accessibility
and productivity. The type of material used in the artificial reef's
construction and the sediment type on which it was located are important
in increasing the longevity of the artificial reef. The TPWD artificial
shell reef program was the most successful, in terms of longevity,
in Galveston and San Antonio Bays. However, these bays have numerous
natural reefs and the placement of additional shell need not be actively
pursued, unless as possible mitigation for commercial activities.

To extend an artificial shell reef's life, care should be taken about
the bottom type on which it is located. It should be placed on a firm
mud bottom but not one with a high sand content. Van Sickle et. al.
(1976) concluded that oysters grow best on bottom hardened with firm
mud, rock or shell; but they did not do well on sandy or soft mud
bottoms. The high percentage of sand in the sediment was possibly

a major factor in the loss of all the artificial shell reefs in Corpus
Christi Bay and the Laguna Madre and one artificial shell reef in

San Antonio Bay. Decreases in the size of other artificial shell reefs
in San Antonio Bay may have been the result of unfavorable growing
conditions, or experimental error in the way the reefs were measured
between surveys (Crowe 1984a).

Tire reefs apparently have a relatively short life expectancy;
at most 3-5 years. Although some were still present after several



years, they may not provide sufficient bottom relief to attract fish
or fishermen. Ditton and Graefe (1978) reported that only 3% of Galveston
Bay fishing trips were to tire reefs.

Artificial structures attract fishermen in Gulf waters. Accessibility
has been cited as a critical ingredient in an artificial reefs' utilization
(Parker et al. 1974, Ditton and Fedler 1983, Ditton and Auyong 1984).

In 1977, approximately 50% of all offshore fishing trips in Texas
were to producing petroleum platforms and 57 were to Liberty ship
reefs (Ditton and Graefe 1978). According to Ditton and Fedler (1983),
most offshore fishing trips in Texas (v53%) were made within 18.5 km
of shore and only about 7% traveled further than 55.6 km from shore.
Future development of artificial reefs in the Gulf of Mexico should
concentrate on past successes (i.e. petroleum platforms and ships)

and avoid past failures (i.g. old cars and construction material).

The costs of maintaining reef markers should also be considered before
new reefs are constructed. For example, to buy and maintain a marker
on one Liberty Ship reef costs about $30,000 per year (Texas Coastal
and Marine Council, unpublished data).

The total area of bay open-water spoil disposal sites (15,000 ha)
approximately equaled the surface area of East Matagorda Bay. These
spoil areas ranged from submergent to emergent and from frequently
used to infrequently used. Although these areas may create some beneficial
habitat at their edges, these benefits are offset by the losses of
aquatic habitat they displace.

The fishing benefits of artificial reefs are also being realized
in Texas currently without the intentional construction of new reefs.
Piers, jetties and petroleum platforms continue to be built by private
industry at little or no direct cost to anglers. In addition to meeting
their primary objective, they also perform the same function as intentionally
created reefs (i.e. create substrate, concentrate fish, etc.). However,
there are some adverse impacts associated with these types of reef.
For example, there is loss of aquatic habitat thru displacement and
interference with other fisheries (e.g. shrimp).
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Table 2. Size (ha) of open water disposal areas on the Texas coast permitted
by the U.S. Department of the Army, Corps of Engineers (USCOE) during 1984.

v USCOE
Area Disposal area Size (ha) Public notice
Gulf of Mexico 1 567 SN-M-1
Sabine-Neches Waterway 2 1700 SN-M-1
3 1578 SN-M-1
4 1671 SN-M-1
Galveston Bay
Galveston Harbor 1 2226 GALV-M-1
Port Bolivar Channel 1 2 GALV-M-2
Texas City Dike 2 120 GALV-M-5
3 60 GALV-M-5
4 36 GALV-M-5
Houston Ship Channel 1 91 HSC-M-1
2 263 HSC-M-1
3 140 HSC-M-1
4 180 HSC-M-1
5 195 HSC-M-1
6 26 HSC-M-1
7 99 HSC-M-1
8 26 HSC-M-1
9 26 HSC-M-1
10 448 HSC-M-1
11 136 HSC-M-1
12 264 HSC-M-1
13 28 HSC-M-1
16 221 HSC-M-1
Clear Lake- 1 14 GALV-M-3
Clear Creek Za 9 GALV-M-3
3a 6 GALV-M-3
Aa 13 GALV-M-3
Sa 7 GALV-M-3
6 8 GALV-M-3
Cedar Bayou 2 23 HSC-M-2
3 22 HSC-M-2

4 27 HSC-M-2
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Table 2. (Cont'd.).

USCOE

Area Disposal area Size (ha) Public noticeb
Galveston Bay (Cont'd.).

Trinity River 14 11 TRIN-M-1
15 13 TRIN-M-1

16 8 TRIN-M-1

17 11 TRIN-M-1

18 19 TRIN-M-1

19 19 TRIN-M-1

20 7 TRIN-M-1

Channel to Liberty 212 11 TRIN-M-5-1
222 26 TRIN-M-5-1

23 26 TRIN-M-5-1

Double Bayou 1 40 TRIN-M-2
2 40 TRIN-M-2

3 40 TRIN-M-2

4 40 TRIN-M-2

5 40 TRIN-M-2

6 40 TRIN-M-2

7 40 TRIN-M-2

8 490 TRIN-M-2

9 40 TRIN-M-2

10 40 TRIN-M-2

Galveston Bay 46 39 IWW-M-3
47 55 IWW-M-3

48 34 IWW-M-3

49 34 IWW-M-3

50 47 IWW-M-3

51 83 IWW-M-3

52 55 IWW-M-3

532 13 TWW-M-3

542 18 IWW-M-3

55 25 IWW-M-3

56 20 IWW-M-3

57 26 IWW-M-3

58 10 IWW-M-3

59 16 IWW-M-3

60 19 IWW-M-3

68 19 IWW-M-3

69 9 IWW-M-3
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Table 2. (Cont'd.).

USCOE

Area Disposal area Size (ha) Public noticeb
Gulf of Mexico
Freeport Harbor 1 166 BRAZ-M-1
Matagorda Bay 113 21 IWW-M-3
114 34 IWW-M-3
115 21 IWW-M-3
116A 9 IWW-M-10
1168 12 IWW-M-10
Channel to Palacios 1 17 IWW-M-15
2 17 IWW-M-15
3 17 IWW-M-15
4 22 IWW-M-15
5 22 IWW-M-15
6 22 IWW-M-15
7 17 IWW-M-15
8 17 IWW-M-15
9 17 IWW-M-15
10 14 IWW-M-15
11 28 IWW-M-15
12 22 IWW-M-15
13 18 IWW-M-15
14 16 IWW-M-15
Matagorda Ship Channel 1 84 GUAD-M-1
5 4 GUAD-M-1
6 4 GUAD-M-1
7 19 GUAD-M-1
8 65 GUAD-M-1
9 56 GUAD-M-1
10 65 GUAD-M-1
11 47 GUAD-M-1
12 9 GUAD-M-1
132 11 GUAD-M-1
14 37 GUAD-M-1
15 56 GUAD-M-1
16 39 GUAD-M-1
17 45 GUAD-M-1
18 23 GUAD-M-1
19 36 GUAD-M-1

20 45 GUAD-M-1
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USCOE
Area Disposal area Size (ha) Public notice
Matagorda Bay (Cont'd.).
Matagorda Ship Channel 21 32 GUAD-M-1
(Cont'd.). 22 34 GUAD-M-1
23 20 GUAD-M-1
25 11 GUAD-M-1
26 7 GUAD-M-1
27 8 GUAD-M-1
28 6 GUAD-M-1
29 12 GUAD-M-1
30 18 GUAD-M-1
31 13 GUAD-M-1
32 13 GUAD-M-1
33 13 GUAD-M-1
34 13 GUAD-M-1
San Antonio Bay 122 77 IWW-M-10
123 53 IWW-M-10
124 59 IWW-M-10
125 46 IWW-M-10
Victoria Barge Canal 1 14 IWW-M-7
2 11 IWW-M-7
3 95 IWW-M-7
5 9 IWW-M-7
6 13 IWW-M-7
7 15 IWW-M-7
8 16 IWW-M-7
9 17 IWW-M-7
10 14 IWW-M-7
11 36 IWW-M-7
12 17 IWW-M-7
13 12 IWW-M-7
14 14 IWW-M-7
Aransas Bay 132 21 IWW-M-13
133 77 IWW-M-13
134 47 ITWW-M-13
135 60 IWW-M-13
136 54 IWW-M-13
137 48 IWW-M-13
138 55 IWW-M-13
139 37 IWW-M-13
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USCOE N
Area Disposal area Size (ha) Public notice
Aransas Bay (Cont'd.). 140 44 IWW-M-13
1412 91 IWW-M-13
142 65 TWW-M-13
143 47 IWW-M-13
1442 65 IWW-M-13
Channel to Rockport 1 19 IWW-M-16
Little Bay 1 4 LB-NW-1
Corpus Christi Bay 1472 19 IWW-M-13
1482 23 IWW-M-13
1492 28 IWW-M-13
1502 19 IWW-M-13
1512 19 IWW-M-13
1522 19 IWW-M-13
1532 23 IWW-M-13
1542 19 IWW-M-13
1562 30 IWW-M-13
1582 13 IWW-M-13
1592 6 TWW-M-13
171 49 IWHW-M-7
2 14 TWW-NW-1
3 26 TWW-NW-1
4 75 TWW-NW-1
5 26 TWW-NW-1
6 57 IWW-NW-1
7 44 TWW-NW-1
Corpus Christi Ship 1 890 NUEC-NW-1
Channel 6 95 NUEC-NW-1
7 62 NUEC-NW-1
8 82 NUEC-NW-1
9 84 NUEC-NW-1
14 405 NUEC-NW-1
15 80 NUEC-NW-1
16 136 NUEC-NW-1
17 104 NUEC-NW-1
18 28 NUEC-NW-1
Laguna Madre 172 49 IWW-M-9
1732 110 TWW-M=9
1742 22 TWW-M-9



21

Table 2. (Cont'd.).

USCOE b
Area Disposal area Size (ha) Public notice
Laguna Madre (Cont'd.). 1752 6 IWW-M-9

176 13 IWW-M-9

177 51 IWW-M-9

178 13 IWW-M-9

179 48 IWW-M-9

180 16 IWW-M-9

181 51 IWW-M-9

182 40 IWW-M-9

183 55 IWW-M-9

184 40 IWW-M-9

185 37 IWW-M-9

186 42 IWW-M-9

187 52 IWW-M-9

188 57 IWW-M-9

189 44 IWW-M-9

190 27 IWW-M-9

191 26 IWW-M-9

192 35 IWW-M-9

193 36 IWW-M-9

194 41 IWW-M-9

195 31 IWW-M-9

196 40 IWW-M-9

197 121 IWW-M-9

198 54 IWW-M-9

199 44 IWW-M-9

200 77 IWW-M-9

201 70 IWW-M-9

202 74 IWW-M-9

211 59 IWW-M-4

212 78 IWW-M-4

213 78 IWW-M-4

214 78 IWW-M-4

215 78 IWW-M-4

216 78 IWW-M-4

217 78 IWW-M-4

218 78 IWW-M-4

219 46 IWW-M-4

220 87 IWW-M-4

221 122 IWW-M-4

222 84 IWW-M-4

223 64 IWW-M-4

224 71 IWW-M-4
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Table 2. (Cont'd.).

USCOE

Area Disposal area Size (ha) Public noticeb
Laguna Madre (Cont'd.). 227 31 IWW-M-4
228 119 IWW-M-4
229 52 IWW-M-4
230 34 IWW-M-4
231 51 IWW-M-4
232 51 IWW-M-4
233 84 IWW-M-4
234 77 IWW-M-4
235 51 IWW-M-4
236 53 IWW-M-4
237 9 IWW-M-4
239 20 IWW-M-4
Channel to 1 93 IWW-M-2
Port Mansfield 2 19 IWW-M-2
Brownsville Ship Channel 1 890 RIO-M-1
All Areas Combined 20,571

ag; .
Sites have not been used in the past ten years.
References can be found in Literature Cited.
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Table 4. Size (ha) and construction of jetties along the Texas coast during
1984. Blanks indicate no information available.

Approximate
Date Date bottom area

Jetty built rehabilitated (ha)
Sabine Pass

East Jetty 1920 14.6

West Jetty 1929 18.9
Galveston

North Jetty 1897 1965 32.0

South Jetty 1897 1965 44,4

Federal Groins 1939 1970 3.4

County Groins 1954-62 1961-62 1.5
Port Bolivar Dike 1934 1966 0.5
Texas City Dike 1934 1964 34.8
Freeport

North Jetty 1908 4.9

South Jetty 1908 4.8
Matagorda Ship Channel

North Jetty 1966 5.7

South Jetty 1966 4.9
Palacios

East Breakwater 1966 1.3

West Breakwater 1966 0.2
Port O'Connor

North Dike 1939 1965, 1985 0.6

South Dike 1939 1965 0.8
Port Mansfield

North Jetty 1962 4.0

South Jetty 1962 2.5
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Table 4. (Cont'd.).

Approximate
Date Date bottom area
Jetty built rehabilitated (ha)
Corpus Christi-
Aransas Pass
North Jetty 1916 1963-65 13.9
South Jetty 1916 1963-65 9.6
Brazos Island
Harbor
North Jetty 1935 1979 9.5
South Jetty 1935 1964-66 11.8
Mouth of the
Colorado
North Jetty Under construction 1.4
South Jetty Under construction 1.2
Port Aransas
East Breakwater 1973 0.4
West Breakwater 1973 0.3
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PR Sok w0Ci1Go%6 W0, 1€,6C €81
PO S9A w00, 1S.%6 06, [€,6C [81/781 *(*p,3u0))
PO Sok WS LiISow6 WSS [€.6C [4 9v¢ uoxXxy o9y ys1jpay
*(*p,3u0))
Aeg uolsaaiesn
ped [[3ys o031 (oN 10 saj) apnli3uo]  apnirieq isqunu 10B1] 103e13dQ uoT31EBD07]
1uadelpe woljog ped [[3ysS I13M 91818 walshs Kegq

*("p,1u0)) -Gg a[qe]
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PR SaA wSYiGh.%6  466.0%,6¢C 0¢ V-8
PO EEIN wGEIGY.6  ,06.6€,6C 69
PO SaA W07,G%.%6  u0%7.6€,6C 89
PO S9A w076 %6  ,00,0%,67 8L
PO S9A w06.S7.%6  u0G,6€,6C L9
PR SoK w6666 WO%,6€,6C 1L
PO Sak w00,9%7.,%6  40G.6€,6¢C 0L
PN Sak WOL,9%7.%6  ,SG0.,0%,61 9¢ d-%
PR SS9 w07.9%,%76  SS.6€,6C ¢l
PO S9A w0€.9%7.%6  4wS0,0%,6C 101
PO S9A w0E,9%7,%6  WS1.,0%,6¢ 6
PR S9X wG7.i9%.%6 WS L1,0%.6¢C L1
PO saX wGGi9%.%76  ,00,0%,6¢C 68
PN S9A wS0.L%.%6 ,OL,0%.60C Il v-%
PO S99k wGG.iSY76  WST.6€,6C €9 Y
PO SS9k w6976  ,GE.6€.60C vt
PO Sax wG7.197.%6  uS7.6€,6¢C el Sy
PO EEIN w00, L7776 WS7.6€,6¢C 1S
PR S9X wG0.LY.%6  uSG.6€,6C L6
PO S9A wOLilY,.%6  WSE16€,60C 9
POR S99k wW0Cilo%6  1wSG16€,60C ot
PO SS9 wGCil.6  L0E.68,67 %8
PN Sak WSTiL7.%6  WS7.6€.6¢ [4
PR Sak W0E€iLWo%6 GG 168,60 66
POR SaA WSl %6  WSE16€,60C 68
PO SaA WO%il%.%6  0%,6€,6C LOT
PR SaX WSYiLY.%6  uSS5.16€.6¢ 98 9% uoxxy 393y si9ysid
“(*p,3u0))
Keg uolsaajles
ped [[a2ys 03 (ON 10 s93}) apnii13uoq apnitle] iaqunu 1oB11} 1o3eaadg UOT1BD0]
juaoe[pe wollog ped [[2uS 11°M ?i1eig wa1sAs Keg

*(*p,3u0)) G 23[qe]
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aN ON w0766 WG 1,6%.,6¢C o1l
PO SaX w06, S.6  W0% 79,60 99
PO S°A w0G ., SY,76 GG, 7,60 86
PN EEN :O—.CQOQO ..mQ.QQOON mw ﬂlm.N\NN
PO S9A w0T.9%.,%6  ,00,6%,61C €S 0-€27/2¢
an ON w06, 97,76 ST 77,60 89
aN ON WOV 9.6 0%, 7,60 L9
aN ON ..WN.OQOQQ ..WQ.ﬁﬁoﬁN QO UI@—\@-.
aN ON wSE€197.76 00, Y%,67 gll
aN ON w0€.19%,76  WS1.7%,60C LE
PN S9A WG 9%.76  L0E€ . YY.6C (44
PR SaX W02.9%,76  w00,%%,6¢C 96
anN ON W01, 99,76 WST,%%,6¢C 001
aN ON wG0.9%7,%6 4GS0, 7%,6C €€
PN SaA W06 . G776 WSTiY.6C 43 d-61
aN ON WOl G976 WS0.7%.6C an 4-81
an ON WO L SY7o%6 WSO, 77,62 €6 V-61 uoxxy Aeg Kirutag
an ON :MN.GQOQO :Om.NQo@N aN <Iw_”
aN ON wWSTuio76 06, CTY.6C 4% V-L1 J99Y saaysTtd YiioN
aN ON wGCi7vo6 WOl IY,.6¢C Yy
aN ON wSCio6  WST.1%.60 06
PO S9A WS 7.6 WSTi1Y,6C LY
PN Sak wSGiho6 WS I%7.6C ort
UDE SaA :OO.mqum :mO. Tuo@N NOM mIN—.
PN S9X WST.,Sh.76  166,0%,6¢ 701 *(°p,1u0))
POR SaX wGCiGYo76 WS04, [Y7,6C GY 4-8 UOXXY  J93Y SIaYsT4
*(°p,3u0))
Keqg uolsaafen
ped [[3ys o1 (oN 10 s33) apnitduoT] apniTi1ER] Jaqunu 1oe1] 101e12dQ uoT1ed07]
juaoselpe woljog ped 112ys [I2M ?1e1g wa31sds Aeg

*(*p,3u0)) ¢ 23[qElL
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an ON WOV TYo76  WSY.Y.6¢ 7L
aN ON WO CYo%6  WO% . %7,60 8¢
an ON wS7.To%6  L.0%7,Y%,6¢C 1L
anN ON w06 CY.76  W0E . WY.6C STl
N ON :mm.N¢o¢® :ON.QQOON mﬁ MIwN\MN
PO S9A w00 7%.%6  WSC.YY.6C 8 a-%7/1¢
aN ON w0E .76 WS 77,60 0L
N ON WSEiYo16  W0T.TY,6C 601
PO S9X WO 776 WSEIWY.6C 6L
an ON wS7.i%.%6  WS0.7%.6¢ 69
PR S9A WO 7776 WS W%.8C SL
aN ON WS .76 WSEIYY.6C 0¢
anN ON wW0G 776 0T, %%7,6¢ 6¢
aN ON wW0S 7. %6  ,0G,7%7,67C Ly
anN ON u00,S5%,%6  ,O1,%%,6¢C 911
aN ON u00,5%7,%6  w0%.7%,6¢C €L
aN ON wG0.,G%7.%6 WS T.i%7.6¢C (A
aN ON wG0.6Y.%6  WST.Y%,6C 9L
PO EEIN wG0.GY7,%6  ,0€.,%7,6C %e
an ON W02.6%7,%6  .0C.,%%,6¢C ¢IT v-g€7/te
aN ON w00,S%,%6  ,4,00,5%,6¢C 6
EEIN uG0.SY.76  WSY.7%.6C 80IL
PN EEIN W0TiGY7.%76  ,0S.%%,6C 119
aN ON wGLiSY.%6 0T ,6%,6C LS
aN ON W02,6%,%6  SE.WY7,6C L8
anN ON w0Z.S%.76  WSELY.6C S6
anN ON W0E€iGYoY6  W0EYY.6T Al “(*p,3u0))
an ON WOE SYo6 WSV i766C 61 9-€£2/t¢ UoXXy Aeg Liturag
*(*p,1u0))
Keqg uolsaaren
ped [[2ys 01 (oN 10 s?3f) apnil13uoT apniIle] 1aqunu 1oB11 101e13dQ uoT31ed07]
juaocelpe woilog ped [19ys [I°M ?1e1g wa1shs Aeg

*(*p,3uw0)) ¢ 2iqel
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PO Sak uCS,0G.%6 IV, L€.6C [£06
PO S99k u€0.05.%76  W9%7,LE.6C oct
PO Sax u76.06,%6  8BE,LE,6C 0L06
PO S9A uG0, 1676 ,0€.LE,6C 0068
P SS9 wEEL TG W6 66, LE,6C 8-1II 88
P Sax w€E€ 166 ,465,LE,6C 9116 68 ung
aN ON w0€.TY7.%6  WSS.iTY.60C (XA Sy AW Y
aN ON w7276 ,00,S%,6¢C LC
an ON wSYiTho%6  WO01,G%,6C [40]!1
an ON uGGiCt.%6  ,00,S%.,6C 6L1
aN ON uGG.CY.%6  ,0T1,S%,6¢C 86 V-T€/6¢C
aN ON w0S 7.6 ,01,S%.6C 0ct
aN ON WSS %6 W01, SY,6C el 4-12/9¢
an ON uSS €76 LSS Y,60C 0l
Qz Oz :O—.ﬂ*wo*w@ :Oﬁ.MQO@N @Oﬁ
aN ON w0Z.7%.%6  ,00,S%,6C [
aN ON w0C.i7.%6  W0C,SY,6C L01
aN ON wSCi.%6  W0C.SY.6C IcI
an ON w0E 7.6 WSGih.6C 08
aN ON wSE .76 ,00,5%7,6C 8¢
PR SaX WO 7.6 WSS h.6C €9 V-LT/9C
aN ON w06, CY.%6  ,0S.iY7Y7.6C 8L
an ON uS0.,E€%,%6 ,00,5%.6C [
aN ON wG0.EY.%6  ,0Ei"Y.60 0T
an ON WSTiEY.Y6 WS TiY9.6C 6
aN ON wSLiEYY6  WSP7.60C 8%
aN ON WO E97,%6  L0E.%%,6C 6¢
an ON WO EY.76 WS Y,6C 0S *(°p,3u0))
aN ON w0S . EY.6  WGE.WY,6C L6  V-87/ST UOXXY Aeg Ayruraf
*('p,1u0))
Aeg uolsaaies
ped ([ays o1 (ON X0 s?a}) apni118uo] apnirieTq iaqunu 1081} 103e12dQ uo131ed07]
juadelpe wolilog ped [12ys [ oM ?31e1S wa1sLs Aeg

*(*p,3u0)) ¢ 3[qel
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PO Sak Wl ilvo%6  1w9C.1€C.6¢ 4
PO EEIN wECilo%6  WTT1ET.60 anN
PO S9X wETi8Y.M6  WIT.€T6C S £he
PN EEIN wl0i L9796 wTS.iEC.60C anN
PO S9X w80, L%7.%6  105,€C.6C [ ove
POR S9k wl?.:9%.%6  1,00,€C.6¢ el
PO S9A WOl lwo6  Wwl104€C,6¢C 8
PO EEN wbG 9,76 WOL,€C.6C anN
PR EEIN wCilho6  W8LEC,6C € (4742
|2 EEIN Wb, LY7o%6  ,00,€C.61C 0
PR Sax WwETilYo6  wC0,ET.6C an
PR EEIN WOE . LY7o%6  u80.€C.60C Il
PO EEIN wEELLYoM6  u0,£7,6C L
PO EEIN wl0.8%7.,%6 4,60,€C.6C 71
PO EEIN wlSilhoe  WO0LEC.60C 6
POW SaX wl0,€To%6  W81,€C.60C V4 19749
PO SaA uw80.8%,%76 WCL1,£C.6¢C 0t ov¢e
P EEIN WO1.8%7.%6 ,00,€C.6C ! v-0¢l
PO Sak WIS LYow6 W00,€T.67C 911
PN Sak w87 LY%.%76  .00,£2,6¢ 611 v-G¢E1 odauud], Aeg uoiIsan[e)
PO saj wb€.10S%76  ,00,8€,6C Y€
PR EEIN W07, 16,76 ,C0.8E66C %2 €L
PN SEDN WOE L 1G,76  1w0E.8E.6C [ 4
PR sax wl%,0S6%6  wl%.L€:61 86 "(*p,3u0)d)
PR s9X wlG,06,76  w9S.1LE€66T 656 88 ung Keg A3irutal
*(*p,1u0))
Aeg uolsaAjie)
ped [[3ys 01 (oN 10 s9}) apnl13uo] apnirieq] daqunu 10811 103e12dQ uoT1ed07]
juaoe[pe woliog ped 1[24S L I[°M ?ielg wa31s4ds Leg

*(*p,3u0)) "G 2[qelL
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PO S9X w00,6G.%6  WEVLE,6C aN €0t
PO Sk w8766 T, 1€,61 € N
PR SakX w8766 WCT.1E.6C [ 66¢C
PO SaA W0%7,G6G.76 IV, €€,6C 4
PR S9X WO% 666 Wi, €€,60 [ (A
PO SaA wl€iLSo6  WWCiEE.6C aN
PR S9A wClilSo6 w8t ,E€,61C 4 86¢C
aN ON w06 ,G6G.%6  ,0%,9€,6C aN 8¢l
aN ON w87 766 WEW I LEL6C aN 48!
an ON 6€.6S.76  wlSiLE.HT 7981
an ON wEVGG.76  01,8€,6C YA
aN ON wlGiGG.%6  4WL0,8€.6C G181
an ON w7666, 76 0T (8EL6C %181
aN ON wG7.:65.%6  .,01,8€,6¢C L8l
Qz OZ :NMH—WMO*N@ .—#ﬁ-wMOQN ﬂNw—,
aN ON w8CiGGo6  WwCC.8E,6C i81
aN ON wl%7.:6G6.,%6  wCT.i8E.6C L18I
an ON wl®:6G.%76  wST.i8€.6C |4
an ON uB7.:66,%6 18C.8E,6¢C 9181
aN ON w€G.16G.6  LI€.8E,6C 9.81
aN ON 1W96.66.%6  u0T,8E,6C %81
aN ON uwC0,96o%76  19C.8€.6¢ 961
aN ON wl0,9G6,%6  Ww77.8€,60C 0/81
an ON WCSi6Go76  0%7.88,60C [161
aN ON W7.6G.76  wlC.i8E,61C LI81
anN ON wGE1G6G.76  ,BE.8EL6C S
aN ON wE€C.1SG.76  uB0.8E,6C w8l
aN ON ubl.6S.%6 ,C1.8E,6C [A%:]!
an ON wCluSSGo76  wl€,8E,6C %781 8lL
an ON w02.5G.76  ,0T,8E.6C 156 *(*p,3u0D)
an ON wW0liGG.%76 10T,8E,6¢C 4 9) uoaaay)p Aeg uolsan[en
*("P,3u0))
Aeg uwolsoaAjey
ped [[3ays o1 (oN 10 s33}) apnit13uo] apnitle] laqunu 1011 103e13dQ uo131e207]
jusaoe(pe woljog ped [19ys [I3M aiels wa1sds Aeg

*(*p,3u0)) °G 23[qel



35

PN SaA w60, 7676 w61, [€.6C 4
PO S9A wll WS %6 184,0€,6¢ LS L8¢
PO SaA WS 76  WlG,0€,60C Vj
PO EEIN W07 7676 w60, [€.60C ¢l
PO ECIN wb0.G6G%6 WL, [£:6C L
P EEIN w0S . 76,76 0T, 1€,6C €
PO EEIN WBLiWG6  WLTi18.610 8
PO SS9k w0G . 7676 W 9ETEL6C 14
PN SS9k WS 766 6E,[E,6C [l
PN Sak WGEI7G6  WlE1€66C 6
PN EED wSEIYSo6  wlh.i1€,6¢ 76¢ 88¢
PO SaX 1w90.6G.%6  1S56.0€,60C [4
PN SaA Wb, 76,76, CG,0€.6C <8
PO SaA w€0.66,%6  ,06,0€,6¢C Y
PN Sak wll.6G.%76  w9%7.08.6¢ S
PO S9A u01.:6Go%6  uwlC.0€,6¢C L
PO SaX W7%.66,%6  ,0€,0€,6¢C 8
PO S9A wl%.i6G.%76  ulc,0€,6C 6 L0t
PR EEIN wW0L.2Go%6 67 ,SE.6C 0076
PO SS9k wS1iCGo%6  WCliGE.6C 9601
PO EEIN wC0,75.%76 ,80,5€.6¢C 00¢€6 [4%!
PO SaA wGCiCGo%6  WwEE.GEL6C LG1
PR S9A w0C.:25.%76 u1%.5€,6¢C 98
PO Sak wG0.€6,76  WIG,5€,6C LL%6S et
PTR SaA wl€i€6%6  wl%.S5€,6C Y
PO S9A wBE1EGY6  LW1E€,6E,6¢C €
PO SaA w8E€.1€G.76  1,96.9E,6¢C [ *("p,3u0))
PO SaX wl€i€S.6  WL1,9€,6C [4 ogt ung Aeg uol1saA[e)d
*(°p,3u0))
Aeg uolsaaie)
ped [[3ys 01 (oN 10 sajx) apnitduo] apnitie] aaqunu 30B1) 1031eaadgQ uo131Bd07]
juaoelpe wollog ped 1[24S [12M alelg wa1sAs Leg
*(*p,3uo)d) ¢ 2A[qel
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PR S9A& uB80:LY.%6 T1,%2,6C 01 ove
PR S9A wOLi8%.%6 1,00,€2,6C l
PR saX w95 L%.%6  100,€2,6C 911 (S113M 1eaT[Oq)
PO S9k uw8%.:L%.%6  ,00,£2,6C 611 V-G€1 Aeg uoisanjen
aN ON u06,6G,%6  ,0%7,9€,6C an 801 uoiaayy I19m0T
an ON wb€.GGo"6  WLG.LE,6C 7981
aN ON wE%.6G.%6  ,0[,8€,6C G781
aN ON wlGG6S.%6  ,L0,8€,6C SI8L
an ON W5.165,%6  L0L.8€.6C 7L81
aN ON uS%.665.%6  ,01,8€,6C L8l
an ON uC€.iGGo%6  WYI.,8€,6C /81
an ON u8C.16G.76  CT.8€,6T 442!
Qz OZ :Nﬂ.mmoﬂa :NN.@MOON :ZINH®~
an ON ul%.6G.%6 ,ST.8€,6C Ic
aN ON :wv.mMQQO :wN.wMomN R-9181
anN ON u€Gi6G.%6  ,1€,8€,6¢C €/81
an ON 1w96.,66.%6  ,02.8€,6C %81
an ON uC0,9G,%6  ,97.,8€,6C 2961
an ON wl0.,9G6,%6  w7%.8€,6C 0/81
aN ON nCGiG6G.%6  ,,0%,8€,6C [I61
an ON w7.6G6.%6  wlT.8€,6C [I81
an ON uGE.16G.6  ,,8€,8€,6¢C S 8LI
aN ON wECiGGo"6  180,8€,6C [44°3!
aN ON ub?,S5S.%6 ,C1,8€,6C W-7681
an ON uwCl.iSGo%6  WwLE€.i8E€,6C 781
an ON 102.656.%6  ,,02,8€.6C 156 Aeqg uolsaafen
an ON wWOL,SG,%6 w02.8€,6¢C 4 S6 uoaxaayyp LNQQD
*(*P,3Iu0))
Leg uojsaafen
ped [[ays o1 (ON 10 s93) apnirduo apniiie Jaquinu 1oe1) ao03eiadp uoried07
jusoe(pe woijog ped [[3ys RGN 9lelg wa1sLs Leg

*(*P,3u0)) ¢ a[qef
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PN S9A W8%.i8%,%6  w9I%7.9C.6¢ aN GlE
PN S9A wS7.8%.%76 wS1,9C.6¢C waio3zlefd w7
PR S9A wl%.6%7,%6  4w60,%7.6C 1€ 11¢
PN S9A wETi 166 W CE.E€C66C L VAR
an ON WwET 1676 WlE.ET.6C 9 Wi0J1B[d V-%1I
an ON WEY, 0696  WCl,¥Z.6T O Wi0JIB[d V-GII
PN EEDN wl . lYo%6  w9C.€7.6C 4
PO Sak WETiLlYo6  WwlT,€C66C wiojield eve
PN SO wETilYo6  wlT,8C.6¢C S
PO Sax wlO0ilYo%76  WCS,€C66C an
PO S9& w80.L%.%6 w06, €C66C [ ove
PR EEN Wl7.:9%,%6  ,00,€7,6C el e
PO S9A WOl lYo%6  wl0,€T.67C 8 £ve
PO EEIN wbG 9,76 ,01,£C.6C € e
PN SO wlilh7.%6  Ww8I1,E€C.6C €
PO SaA Wb, LY.%6  ,00,€C.6¢C 19peaH
PN EE)N wETilWo%6  wC0,£C.67C aN
PN S9A W0€LYoY6  1u80,€7,6¢C 11
PO Sk wEC I LYoW6  WW0,€T7.6C L ene 0d9uu9],
*(*p,3u0))
PR EED wl0.,8%,%6 460,£C.6C 71 (SL1°M xeaT[og)
PN EEIN wlSil%o%6  WwO1,€C,6C 6 fegq uolsaanje)
P S92 wl0ilY7.%6  Ww81,E€T.6C Y eve uoaaayn 19M07]
*(°p,3u0))
Leqg uolsaaj[es
ped [19ys 01 (oN 10 s3}) apnit3uo] apniTie] 1aqunu 1011l 101e19dQ uoT31ed07]
juace[pe wollog ped [[2y4S LI2M ?1e1g wa1sks Leg

*(*p,3u0)) °G 2IqelL



38

an ON w0€.L2,96 ,,0%7,9€,8¢ an aN an

an ON w01:L2,96 ,81,9€,8¢ an aN aN

aN ON wS%.:8¢,96 ,00,9€,8¢ “aN aN uoXXyg Aeg 197119

aN ON w7¢.:0€,96 WC.%E,8C aN aN aN

PO EEIN w76.0€.96 ,,C1,€€,8¢ anN an anN

aN ON W0€.2€,96 4,9€.,8€,8¢ aN aN aN

anN ON 100,0€,96 ,81.,.€,8¢C aN aN anN

aN ON wl%.:6¢,96 ,00,£€,8¢ an 9%

an ON w9€:i6C,96 81,%€,8¢C 71

aN ON w0€:67,96 WS .,%€,8¢C Vs 99 UoXXy

PR S9A w0€, 18,96 ,,9€.,€€,8¢C wiojleid €e ploJTueR

aN ON 190,67,96 .%C.CE,8¢C [

an ON u9€.:8C,96 ,,9€.C€,8¢C 4

aN ON wl%i8C,96 C%7.C€,8C wiojierd S9 [[PUOI TR

PN S9X w9€.0€.,96 ,,90,£€,8¢ 10¢¢ LY

aN ON w90, 1€,96 19G,/€,8C aN an

an ON u?6,0€,96 ,90,8¢,8¢ 1 Iy

aN ON W8I 1€,96 %7C.8E,8C I 6¢

aN ON 19€.1€,96  ,90,8€,8¢ [4 8¢

an ON w87, 1€.96 W< L€,8C S

an ON 190,2€,96 ,¥S.,L€,8TC 4

anN ON w8l.,C€,96 ,C[,8€,8¢C [ 9¢

aN ON 190,€€,96 ,%S.L€,8C aN %e

aN ON w00,£€,96 WWC.L€,8C [4 LT uewnaN

an ON u8%7.:7€,96 ,81,9¢€,8¢ 4 8¢

aN ON W0E.€€,96 1SS .S€.8C I (44 BSa| Aeg eoeaeq

Aeg epao3eirey
ped [[@ys o031 (oN 10 s33) apn318uoT] 9pniile] Jaqunu 1oe11 101e1adQ uoT31BI07]
1uade[pe wollog ped [13ys 1I2M ?jelg wa1sks Aeg

*(*p,3u0)) ¢ 23[qer
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aN ON w0€.1%2,96 ,,96.,1¢€,8¢ anN aN aN
PO S9k w0€.%72,96 4,96, 1¢,8¢C an aN aN
PO Sak w0€.%2,96 196, T€,8C aN aN aN
an ON W0€.i%2,96 196, 18,8¢ aN aN an
PO SaA w0€.%77,96 4,96, 1€,8¢C anN an anN
aN °N w0E, 77,96 1,96, 1€,87 I 6 uewnay
PO S9A W0€.4%72,96 196,1¢€,8¢ 8
aN ON uw0€.%2.,96 96, 1€,8¢C L
PO SaA w0€.%72,96 196, 1€,8¢ 9
aN ON w0€.%2,96 4,9G6.,1€,8¢ aN
PO S9X w0€.i%72,96 1,96, 1€,8C 6
PO Sak w0€.%72,96 4,96, 1€,8¢C i 611
anN ON w0€.%2:,96 1,96, 1€,8C [4
PO Sak w0€i%7,96 1,96, 1€,8C I 901
anN ON w0€.%72,96 96, 1€,8¢ i
anN ON u0€.%C.96 4,96, 1€,8¢ L
POR L) w0€.%2,96 196, 1€,8¢ 6
PO S94 w0€ %2096 196, 1£68¢C 8
anN ON w0€.1%7,96 1,96, 1€,8¢ 9
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an ON W2.61,96  ,00,L€,8T an £0¢ epioSeiey
PN EEIN W0%,61,96 ,0L,C€.8C aN an
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aN ON W0€.9€,96  WGTiL1,8C an 9.1 aN
aN ON uG7.:9€,96 ,50.81,8¢ Vs
(N ON WS%.9€,96 LGS, LT1,8C < LLT
anN ON uG€.19€,96 ,60,.1,8¢ Vi
anN ON 1uGG619€,96 1GG.,91,8¢ [4 9/1
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aN ON w0€.,9¢,L6 ,0E€,16,4C S LL6
anN ON w00,LC,1.6 0T, 16,40 [
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an ON uw0€.92,2.6 ,00,1G.LC L 69 X0) uTmpid
anN ON w0€. 22,46 ,0€.16,LT S IG/ S99TAl13S S3TIT)H
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Table 6. Sites of offshore petroleum structures (including sub-sea
in the Texas Territorial Sea as of 1981.

installations)

Block
Operator number Latitude Longitude
Tenneco 18 29°31'10" 93°51'09"
19 29°31'10" 93°51'09"
Amoco 341 28°05'40" 93°51'59"
755 27°44'04" 96°42"'55"
981 27°19'22" 97°18'25"
C &K 19 29°39'17" 93°59'16"
29°39'25" 93°59'26"
Centex 10 29°33'23" 93°59'21"
29°33'40" 93°59'44"
29°33'36" 93°56"'53"
29°33'07" 93°59'58"
29°33'35" 94°00'06"
29°32'59" 94°00'12"
29°33'55" 94°00'20"
Transco 10 29°33'52" 94°00'17"
Mitchell 22 29°32'31" 94°03'11"
29°32'41" 94°03'37"
Arco 23 29°30'53" 94°05'59"
29°31'41" 94°06'18"
24 29°31'57" 94°06"'38"
29°31'42" 94°06"'39"
29°31'31" 94°06'40"
29°31'32" 94°06'41"
29°31'24" 94°06'43"
29°31'04" 94°06'44"
29°30'50" 94°06'45"
29°31'36" 94°06'53"
28°31'35" 94°06'56"
29°31'14" 94°07'06"
29°33'43" 94°08'20"
29°32'31" 94°08'21"
29°32'51" 94°08'25"
29°32'41" 94°09'31"
29°33'06" 94°08'33"
29°32'59" 94°09'47"
29°32'22" 94°08'49"
29°32'45" 94°09'00"
7 29°33'15" 94°07"'46"
29°33'43" 94°08'20"
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Table 6. (Cont'd.).
Block
Operator number Latitude Longitude
McMoran 775 29°35'49" 94°11'54"
630 28°05'40" 96°39'37"
663 28°00'26" 96°43'44"
659 28°02'31" 96°43'50"
662 28°00'06" 96°44'08"
660 28°02'43" 96°44'16"
691 27°56'13" 96°48'41"
1064 26°29'02" 97°04'27"
26°28'01" 97°04"'33"
859 27°20'45" 97°08'15"
27°20'02" 97°08'16"
901 27°38'49" 97°09'53"
27°39'"18" 97°10'10"
Kilroy 30 29°29'57" 94°12'44"
29°29'11" 94°12'53"
98 29°21'57" 94°28'22"
29°21'53" 94°28'34"
29°20'49" 94°28'57"
29°21'44" 94°30'24"
367 28°42'11" 95°27'04"
King 30 29°28'12" 94°13'04"
29°28'45" 94°13'15"
29°28'45" 94°13'18"
54 29°28'03" 94°13'26"
PRC 30 29°29"17" 94°13'46"
29°28'26" 94°15'10"
Mesa 55 29°27'24" 94°17'32"
100 29°23'02" 94°35'06"
103 29°20"13" 94°36"46"
102 29°20"24" 94°38"00'
29°20'20" 94°38'03"
409 28°33'22" 95°41'17"
Union 55 29°26'38" 94°17'41"
29°26'09" 94°18'15"
Superior 139 29°16'49" 94°18'51"
Rutherford 104 29°19'37" 94°32'23"
310 28°48'27" 95°15'01"
334 28°47'49" 95°16'09™
335 28°47'10" 95°17'07"
28°43'14" 95°18'19"
28°46'44" 95°19'40"
28°47'05" 95°19'42"
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Table 6. (Cont'd.).
Block
Operator number Latitude Longitude
Rutherford 366 28°42'17" 95°24'53"
(Cont'd.). 28°41'57" 95°25'36"
340 28°43'43" 95°25'24"
Sun 147 29°28'38" 94°32'50"
29°28'32" 94°33'09"
Houston 101 29°23'36" 94°37'13"
29°23'39" 94°37'56"
182 29°24'09" 94°38'02"
406 28°35'07" 95°51'01"
479 28°27'55" 95°57'47"
481 28°27'18" 96°02'07"
526 28°18'26" 96°13'43"
Shell 102 29°20'27" 94°39'31"
405 28°36'09" 95°44'47"
28°38'14" 95°44'47"
28°36'45" 95°44"' 54"
407 28°34'14" 95°47'12"
440 28°33'17 95°48'53"
28°32'45" 95°49"17"
28°33'18" 95°49'49"
441 28°32'18" 95°50'29"
446 28°30'36" 95°57'56"
28°30'09" 95°59'46"
Texoma 245 29°03'11" 94°55'36"
Phoenix 303 28°51'59" 95°11"'54"
309 28°48'31" 95°18'27"
335 28°49'17" 95°19'02"
Corpus Christi 2786 28°55'39" 95°12'16"
278 28°55"44" 95°12'16"
374 28°39'15" 95°30'55"
28°38'43" 95°31'33"
369 29°42'15" 95°32'04"
28°43'57" 95°32'04"
28°42'47" 95°32'10"
520 28°22"17" 96°09'02"
28°22'04" 96°09'39"
28°22'45" 96°09"'54"
28°23'12" 96°10'45"



Table 6. (Cont'd.).
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Block
Operator number Latitude Longitude
Corpus Christi 772 28°11'31" 96°33'30"
(Cont'd.). 597 28°10'47" 96°33'45"
721 28°11'35" 96°34'03"
596 28°10'47" 96°36'07"
628 28°06'21" 96°39'22"'
629 28°05'41" 98°42"'50"
659 28°00'40" 96°43'26"
Pelto 98 29°21'37" 94°28'24"
Mobil 310 28°50'26" 95°14'23"
487 28°25'19" 96°03'03"
28°24'57" 96°03'12"
28°25'31" 96°03'38"
1048 26°31'06" 97°06"'14"
26°30'03" 97°04"'22"
1047 26°31'12" 97°09'32"
1066 26°28'51" 97°10'22*
881 27°16'20" 97°14'35"
27°15'19" 97°14'46"
Kirby 340 28°44" 54" 95°24'47"
663 28°17'20" 96°23'34"
629 28°03'16" 96°43'03"
GPE 369 28°42"'15" 95°31'36"
368 29°42'44" 95°31'50"
Millican 485 28°40'35" 95°45"'42"
Zapata 446 28°29'13" 95°56'55"
28°29'24" 95°57'07"
Monsanto 445 28°29'52" 95°59'23"
28°29'51" 95°59'34"
28°29'41" 96°00'00"
28°29'29" 96°00'17"
28°29'59" 96°00'39"
Superior 444 28°29'42" 96°04"'54"
483 28°22'19" 96°08'48"
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Block
Operator number Latitude Longitude
Getty 526 28°19'56" 96°12'00"
Cities Services 526 28°19'58" 96°12'02"
773 27°37'48" 97°07'01"
27°37'57" 97°07"'48"
Crown 525 28°19'03" 96°15'56"
Oxy 734 28°09'02" 96°39'04"
721 27°52'09" 96°58'39"
27°51'48" 96°58'48"
851 27°51'10" 96°59'02"
Buttes 961 27°56"'14" 96°48'45"
Exxon 750 27°44'22" 96°58'32"
1003 27°14'25" 97°17'29"
Energy Reserves 747 27°45'15" 96°59'28"
Occidental 749 27°44'51" 96°59'39"
Patrick 774 27°37'52" 97°03'41"
Cabot 773 27°37'55" 97°06"'20"
27°39'07" 97°06'33"
27°38'51" 97°07"'46"
Reynolds 903 27°38'24" 97°08'02"
Samedan 818 27°30'24" 97°09'44"
27°31'01" 97°09'50"
27°30'48" 97°10'06"
27°31'31" 97°10'23"
27°30'47" 97°10'49"
820 27°29'30" 97°10'18"
Gulf 942 27°30'08" 97°11'02"
Marathon 841 27°22'02% 97°12'49"
Tomlinson 840 27°26'40" 97°12'59"
Chevron 53 27°27'42" 97°15'20"
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Figure 1. Texas bay systems.
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