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FOREWORD

The data in this report represent only the first 11
months of a continuing program of data collection
begun in October 1967. The reader is cautioned that
water-quality data collected at intervals over this rela­
tively brief period cannot be assumed to represent any
"average" condition in the estuaries in the absence of a
long-term record tor comparison. Rather, this is the
beginning of what, it is hoped, will ultimately become a
long·term record of the chemical, physical, and hydrau­
lic characteristics of the Texas estuarine systems and the
temporal and spatial variations in estuarine conditions.

During the early part of the period covered by this
report, conditions of overland runoff in the coastal
regions of Texas were decidedly abnormal from the
Lavaca River basin southward, due to the large floods
induced by Hurricane Beulah in September 1967.
Probably none of these flood-affected estuaries can be
assumed to have completely recovered from this cata­
strophic hydrologic event during the report period. The
Brazos River basin and basins eastward were, contrast­
ingly, relatively unaffected by hurricane flooding.

These sets of data for the respective estuaries,
thus, are not directly comparable one with another, nor
can any of the data reported be considered to represent
any "average" condition for a single estuary without
supplementary information involving a longer period of
record. The data represent conditions present only at the
time and location indicated. For the more southern river

basins and thei r associated estuaries, the data wi II be of
particular value in documenting estuarine conditions
during a period of extremely high fresh-water inflow,
wh ich may be compared with future data at the same
locations for natural conditions of very low inflow, or
other inflow conditions.

With these cautions, the data in this report are
being published as a beginning step in meeting a need for
factual information on our valuable estuarine systems.
Without such factual information on the wide range of
hydrologic conditions to whidl the estuaries are sub­
jected, efforts to develop optimum management pro­
grams for the estuaries of Texas would be severely
hampered.

Closely related to the reconnaissance data­
collection program reported herein are a variety of other
studies of Texas estuarine systems that are being
undertaken by numerous state, federal, and local agen­
cies. These include: the important comprehensive study
of the Galveston Bay System under the direction of the
Texas Water Quality Board; surveys of estuarine pro­
ductivity, ecological conditions, and pesticide problems
by the Texas Parks and Wildlife Department; and
pollution surveillance and related public health aspects
by the Texas Water Quality Board, Texas State Depart­
ment of Health, and others. Close communication and
coordination is being maintained among these inter­
ested agencies to avoid duplication of effort and, to the
degree possible, to prevent gaps in the developing record
of available information.

Texas Water Development Board

~0;'
C. R. Baskin
Chief Engineer
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CHEMICAL AND PHYSICAL CHARACTERISTICS

OF WATER IN ESTUARIES OF TEXAS

SEPTEMBER 1967-SEPTEMBER 1968

INTRODUCTION

Purpose and Scope

Coastal waters of Texas are not classical estuaries
(Lauff,1967, p. 3-11) but are similar in ecosystems and
mixing phenomenon. In this report, the term estuary
refers to concomitant water bodies in which overland
runoff or base flow of streams mixes with sea water.

The U.S. Geological Survey, in cooperation with
the Texas Water Development Board, began a water­
resources investigation of estuaries in September 1967.
Data are being collected from most of the principal
estuaries along the Texas coast (Figure l)-except
Galveston Bay, which is being studied by other agencies,
and the Rio Grande, which is under the jurisdiction of
the International Boundary and Water Commission­
United States and Mexico.

The objectives of the investigation are to deter­
mine: (1) the occurrence, source, and distribution of
nutrients: (2) current patterns, directions, and rates of
movement; (3) physical, organic, and inorganic water
quality and its variations; (4) the occurrence, quantity,

and dispersion of land drainage entering the estuarine
systems; and (5) the chemical and physical character­
istics of Gulf water that enters the estuaries.

The approach to acquiring and maintaining know­
ledge of each estuarine system and of the relation
between systems consists of three phases: (1) recon­
naissances to locate an optimum data<ollection net­
work, (2) repetitive surveys throughout this network to
determine the general chemical and physical character­
istics of the estuarine systems, and (3) continued data
collection at a reduced' number of sites to maintain
definition of the chemical and physical characteristics.

To coordinate this study with other investigations
and to avoid duplication of work, discussions and liaison
will be continued with various State, Federal, and other
interested agencies.

Status of the Project

The three phases of the project are in various
stages of completion in each of the estuaries. The
following tabulation shows the progress made in each
estuary through September 1968.

ESTUARY PHASE
(1) (2) (31

Sabine-Neches Completed Underway No surveys.

Brazos No surveys No surveys Do.

East Matagorda do do Do.

Colorado Underway do Do.

Lavaca- Tres Palacios Completed Beginning Do.

Guadalupe do do Do.

Mission-Aransas Underway No surveys Do.

Nueces Completed Beginning Do.

Laguna Madre Underway No surveys Do.



TEXAS
P,e

MEXICO

Sabine­
Neches
estuary

o

estuary t0
estuary ~

1
° '0 '0 '0 40 Mi ..

Laguna Madre estuary

Figu re 1

Locations of Estuaries

Bon from Ollicior HilJhwoy Tro...1 Mop, 1969

·2·



Basic data will be published annually. This report,
the first in the series, covers the period September 27,
1967, through September 30, 1968. Subsequent annual
reports will include tide data, oollected by the U.S.
Army Corps of Engineers; climatological data, collected
by the Environmental Science Services Administration;
and pertinent streamflow data, collected by the Geo·
logical Survey. Interpretations of the data will be
reported separately as sufficient data to establish char­
acteristics of an estuary become available.

Data collected during flooding caused by Hurri·
cane Beulah have been published by the Texas Water
Development Board (Grazier and others, 1968, p.
47-611.

Acknowledgments

Personnel of the U.S. Coast Guard at Sabine Pass,
the U.S. Army Corps of Engineers at Galveston, and the
Texas Parks and Wildlife Department at Seadrift pro­
vided valuable data and field assistance. Many private
citizens and commercial fishermen were most helpful by
freely discussing historical changes and existing condi·
tions in the bays.

DATA·COLLECTION METHODS

The estuarine systems along the Texas coast have
not been studied sufficiently to determine the most
desirable sampling sites or the extent of the zone of
mixing between fresh and saline waters. Therefore, a
modified statistical grid was used to select initial
data-collection sites. The data-collection network was
altered by addition or deletion of sites to provide a
record of significant changes in chemical and physical
characteristics of the estuarine systems.

Properties or constituents measured in the field are
dissolved oxygen, specific conductance, temperature,
pH, and turbidity. Laboratory analysis included the
principal inorganic ions, biochemical oxygen demand,
ammonia, nitrate, nitrite, ortho and total phosphate, and
several other selected ions such as bromide, iodide,
strontium, lithium, boron, and iron.

At each data-collection site, field data were col­
lected at points along a vertical. The sampler intake was
lowered to the desired depth. Water was pumped past
the probes of several instruments, through the pump,
and discharged over the side of the boat.

Samples were selected for laboratory analysis
according to observed changes in field data. Samples
were collected and specific conductance was measured at
the discharge point.

Most data collection was accomplished in a 20­
foot cabin cruiser. In addition to sampling equipment
and bench space, this boat was equipped with a
refrigerator, fathometer, and radio. A 15-foot runabout
was used to supplement data collection by the larger
boat.

The time of collection given in the tables is the
actual time for that day, either central standard or
central daylight saving time. Daylight saving time was in
effect for the periods September through October 28,
1967, and April 28 through October 26, 1968.

Field Instruments

The field instruments used in this investigation are
as follows, but mention herein of the manufacturers and
their instruments does not constitute an endorsement.

PARAMETER INSTRUMENT MODEL MANUFACTURER
MEASURED

pH Specific ion Meter 40' Orion Research

Dissolved Oxygen meter 5' Yellow Springs
oxygen t nstruments

Specific Solubridge RB·3 Beckman
conductance Instruments

Temperature Research thermometer ET-l00 Applied Research
Marine Austin

·3-



The specific ion meter used for pH measurements
was calibrated daily by using three standards: pH 4.0,
7.0, and 10.0. The dissolved-oxygen meter was cali­
brated at least daily by using the oxygen-saturation data
compiled by the American Public Health Association
and others (1966, p. 409). The Winkler method was
used to verify the oxygen saturation during some of
the cal ibrations. The conductivity meter was cal ibrated
weekly by using two standards in each of the three
conductivity ranges on the instrument. The electrical
thermometer was calibrated weekly.

·4·

Treatment of Samples

All samples were collected in plastic throwaway
bottles. The biochemical oxygen demand (BOD) samples
were chilled to about 1°C and stored in a refrigerator
or ice chest and shipped to the laboratory within 24
hours. All other water samples were stored at ambient
temperature.

Five milliliters of chloroform was added to each
sample collected for nutrient analysis; samples for
selected ions were filtered through O.45·micron mem­
brane filters and collected in a bottle prewashed in 10
percent nitric acid. Five milliliters of concentrated acid
was added to each filtered sample.



SABINE-NECHES ESTUARY

The Sabine-Neches estuary covers an area of about
lOa square miles and consists of the tidal part cf the
Sabine River, the tidal part of the Neches River, Sabine
Lake, the Sabine·Neches Canal, the Port Arthur Canal,
the Intracoastal Waterway adjacent to the estuary.
Sabine Pass, and the tidal part of small tributaries
(Figure 2).

Water depth at mean low water (mlw) is greater
than 40 feet in the rivers, canals, and pass; about 15 feet
in the Intracoastal Waterway; and generally 10 feet or
less in Sabine Lake.

Data for the Sabine-Neches estuary were collected
during six 4·day periods in March and September 1968
at sites along 39 range lines (Figure 2). Not all of the
sites were visited during each period because of weather
conditions or because the site was established

subsequent to the reconnaissance. The data for the
Sabine-Neches estuary are presented in Tables 1-3 and
Figures 3-8. The data shown on Figures 3-7 show
conditions observed in the deep channels that traverse
the estuary. Conditions in the shallower parts of Sabine
Lake are shown on Figure 8.

The reconnaissance led to the establishment of a
repetitive data-collection program that determined some
of the characteristics of the estuary. Graphical represen­
tations of the data collected during March and May
(Figures 3-8) illustrate water-quality conditions during a
period of low streamflow and a period of high stream­
flow. The quantity of inflow to the estuary during the
two periods may be approximated by reference to
records of the gaging stations Sabine River near Ruliff
and Neches River near Evadale. Mean discharge for these
stations for the periods is shown in the following table:

STREAMFLOW STATION

Sabine River near Ruliff

Neches River near Evadale

Total

MEAN DISCHARGE, IN CUBIC FEET PER SECOND
MARCH 2-8 MAY 22-28

2,710 11,400

2,480 16,700

5,190 28,100

196B WATER YEAR

4,560

5,130

9,690

The more than fivefold increase in flow into the
estuary between March and May moved the salt water­
fresh water interface many miles seaward (Figure 3).

The temperature difference between March and
May (Figure 4) reflects seasonal warming in the estuary,
which is paralied by the daily maximum air temperatures
recorded at Port Arthur (U.S, Department of Commerce,
1968). For the 7-day period ending March 7, the daily
maximum temperature averaged 60.90 F (16.1 °C), and
for the 7-day period ending May 28, it averaged 85.4°F
129fc).

A plot of pH in the estuary is shown on Figure 5;
the percent saturation of dissolved oxygen is shown on
Figure 6; and the salinity and percent saturation of

dissolved oxygen at ebb tide on the evening of May 27
and at flood tide on the morning of May 28 are shown
on Figure 7.

The water-quality characteristics for different flow
conditions in Sabine Lake are shown on Figure 8.

The analyses for nutrients and other environ­
mental characteristics of water are given in Table 1.
Observed extremes of various water-quality parameters
are given in the following table. These data are represen­
tative of conditions either 1 foot below the surface or at
depths greater than 15 feet. The groupings were made
without consideration of location or season.

The chemical analyses of water in the Sabine­
Neches estuary are given in Tables 2 and 3.

(Units are in milligrams per liter except dissolved oxygen)

EXTREME
NUTRIENT

NITRATE AMMONIUM NITRITE PHOSPHATE
ORTHO TOTAL

SILICA
BIOCHEMICAL

OXYGEN
DEMAND

DISSOLVED
OXYGEN
(PERCENT

SATURATION)

Data collected 1 foot below water surface

Maximum 12 1.3 0.94 1_1 1.1 14 14
Minimum .0 .00 .00 .01 .10 1.0 1.0

Data collected more than 15 feet below water surface

Maximum 6.0 1.3 .40 .22 .26 10 6.2
Minimum .0 .00 .00 .01 .07 .0 .6

- 5 -
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Table l.--~~TRIENT AND OTHER ENVIRONM~~AL CHARACTERISTICS o~ WATER IN THE
SABINE-NECHES ESTUARY. 1968

(R••ult. tn _1111Ir... per Uter eacept as indicated)

Depth
Speciftc

Tes-
Turbld- Db.ol"ed ollYl·n 810-condl.lct it, PbOllphau

OU. Thle be1~ ance pera- b, che_ical Nl- "'0- Nl- CPO.)
of '2< su. .ater ,N tm Concen- Percent ollYlen S11ica trat. ',~ trite

collection hour lIurrace
(sicro- 11 C·C) Secchi tratlon .at·l.lra- deaand (SiOrl CSOI ) (NlI.) (11'0,)

prthol Total
abOll at diac(It) 25·C) 1 11 '~1 1/ 11 tlon (BOD)

-
LIne 1. Sabine Ri"er

Mill". • ll20 1 230 ••• 11. 6 28 10.0 93
10 220 ••• 11.6 10.0 93
15 230 ••• i1.6 10.0 93
'0 280 ••• 11.6 10.2 94
28 390 ••• 11.6 10.5 97

Do. ll"'O 1 220 .., 11.8 28 10.1 94 '.0 0.'
15 220 ••• 11. 7 10.1 94

" 260 ••• 11. 7 10.7 99 '.5 ..
'" 1 1030 , 1 .0 '.5 23.6 " • .1

72 1.0 l< ,., 0 23 0.01 o. 16 o. 19

" .0 '"' 22.8 ,., '0 .. l.3 .26 .0' .21 .21

Line ,. Sabine River

Mar. • 12)0 , 1 1."'00 '.7 12.6 '0 '.0 " .., ,..
5 1.700 '.7 11.8 ,., "10 1.800 ••• II. 8 9.1 84

13 2.300 ••• 11. 8 '.0 84 .., 3.1
15 8,000 .., 11.9 .., 78 7.2 • .4

17 22.000 7.1 12 0 3.3 J3
19 2'" .000 7.1 12 3 '.7 27
'0 2"'.000 7.1 l2 • , .1 21
25 26.000 7.1 l2 • , .1 21
29 26.000 7.0 l2 • ,.. 26 3.0 '.0.., 1 1105 , 1 100 5.7 23.8 38 5.' 61
15 110 5.' 22.6 ••• 55
28.5 l20 5.' 22.3 ••• 55

Jl.lt)· 24 0920 1 70 .., 28.8 .., .. 1.1 .3 .35 .01 .03 .15
10 '0 '.3 28.8 .., ..
'0 '0 ••• 28.8 ••• 82
26 100 7.0 28.7 7.' 95 1.6 .3 .47 .01 .0' .17

Ltne ,. Sabine River

tolar. 6 1320 , 1 2.000 ••• 12.4 J3 '.3 78 10 3.', 2,300 ••• ll.8 '.1 76
10 '" ,200 '.7 11. 7 7.7 72
15 15.000 .., 11. 9 '.3 51
'0 24.000 7.0 12.0 3.1 31

30 27.000 7.' 11. 9 3.' 37
.0 30,000 7.' 11.9 3.' 41

'0 30.000 7.3 12.1 '.5 26
59 31.000 .., 13.0 0.' • 3.0 '.7

)lay 1 ll28 , 1 210 .., 2"'.6 '.3 64 1.7 1.1 .12 .0' .l< .21
10 390 .., 22.8 ••• 55
15 650 '.3 22.8 ••• 55
'0 5.600 '.5 23.3 ,.. 31
30 9.700 '.7 23.4 1., 23

50 9.800 ••• 23.<1 1.. 22
71 10.000 ••• 23.'" 1.' 22 l.3 .., 1.2 .., .12 .17 .10

July 24 0945 , 1 '90 '.7 29.0 '.3 81
10 300 ••• 28.8 ••• 82
'0 • 50 ••• 28.2 ••• 84
25 1.100 ••• 28.8 .., ..
27 , 3,000 ••• 28.7 '.3 82

" 5.300 '.7 28.6 5.1 67
30 8.500 ••• 28.1 ••• 57
45 9.900 ••• 28.2 .., 64

Line 4. Intracoa.tal WaterwilY

111.1'. • 1410 , 1 13,000 7.1 12.0 48 7.' 73
10 13,000 7.1 12.0 7.6 73
15 13,000 7.1 12.0 7.3 70
21.5 14.000 7.0 12.0 ••• 66 ••• 1.,

May 1 1300 1 730 .., 24.2 38 '.1 72
22 730 '.5 23.7 ,.. 66

Jl.Ily 24 1025 1 1.700 ••• 28.0 ••• 10'
10 1.700 ••• 28.1 ••• III
15 1.700 ••• 28.0 '.0 11.
'0 1.700 ••• 28.1 '.0 11.
2.2.5 1.800 ••• 28.1 '.0 11.

". footnoTe .. end of table.
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Table 1 --NUTRIENT ASD OTHER ENV!ROSWENTAl. CHARACTERISTICS OF WATER IS THE
SABINE-NECH'ES ESTUARY, 1968--cont lnued

illlIRa 1 t• u • o • Irua per .,. ezeept ... ladlcated

Depth
Spec1f1

T••-
Turbid- Dbaol ved oltYl"en

Dof. TI.e bel~
eond.uet lty 810- Phoapbate

.f (24 SUe
ane. pH

pera-
b, che.lcal Nl- ....- Hl- (1'04 )

..ater
(.lero- tur. Coneen- Percent o.'l"eo S111ea trat. of.. trUe

colleetlon hour surfaee 11 Secchl tratioD aatura-
Prthol Total

eoe at ("C)
dlac de••Dd (S10, ) (NO,) (NR4 ) (NO.)

Utl
2~·C) 1/ J! (eel) 11 11 tiOD (BOD)

1055 2

4,100 6.7 28.8
7,200 6.6 28.4

1,200 6.8 293
1,300 6.8 29.1
1.300 6.8 29.1
1,300 6.8 29.1

Llne 5. Sabine River

.07

0.20

.09 .01

0.060.14

.87

0.41

.3

1.,

•••

11

7.'

,..
,..'8

70

77,.
OJ
51..

....
70..
92
90
90
88

"81
81..
87

"""..
2J

'.1,..
7.3
7.2

7 1
, 9
, 9
, 8

,.,,..

H.'
7.2,.,,..
•••

'.8
'.3
'.3,..
'.8

'.3
•••..,
3.'
1.9

JJ

Line 6. Ad••s Bayou

29.0
29.0
29.0
28.9
28.4

14.2
13.6
12.1
12.0

24.2
24.0
23.8
23.7
23.5

12.8
12.4
11.8
11.8
11.8

4,600 6.8
5.200 6.8
8.200 6.9

12,000 6.9

7,200 7.0
9,~OO 7.0

16,000 7.2
25,000 7.~

25,000 7.5

1,600 6.7
2,000 6.7
2,600 6,7
4,200 6.7

12 ,000 6.8

1,200 6.8
1,200 6.8
1,200 6.9
1,600 6.9
2,500 6.7

1
3,

10 ,

1,
11
lot .5

1
10
20

"31.5

1
10

"20

"
"32

1,
"""

,

,

,

,

lot35

1040

1320

1<5<>

Jul)' ~ ..

\l~l\'. 6

\I3~' 1

\lal·. 6

·10 I ,. 2'4

l.ine 7. Sabine River

.\llll·, ti

Ju I Y 24

1515 2

111.~ 2 1,
11

8,400 7.0 12.8
9,900 6.9 12.6

1,200 6.7 30.5
1,400 6.7 29.4
1,500 6.8 29.4

" 7.3
7.1

,.,
, 1
, 3

71..
72
78
Bl

3.' .. .81

."
.35 .28

.10 .06

.38

.13

Llne 8. Sabine River

28.000 7.6 11.8
28,000 7.6 11.7

4,400 7.0 24.4
8.300 6.9 23.7

1'4.000 6.8 23.4

320 6.8 26.1
350 6.7 23.6

280 7.0 24.3
280 7.0 24.0
240 6.9 23.6
240 6.9 23.6

3,000 7.0 29.0
4,800 7.0 29.1
4.800 7.0 29.3
6.'400 7.0 29.4

.\la\,. 6

\1;1" I

)jar 28

.Ione 5

July 24

1705

1350 2

1400 2

1808 2

1215 2

1,
10

"20

"Jl

I

""
1

JJ

1
10
20",

1
10
20
32.5

12.000 7.1
15.000 7.2
18.000 7.4
22,000 7.5
25,000 7.6

12.9
12.4
12.4
12.2
12.0

61 7.',.,,..,.,
, .9

'.8
, .9

,.,
3.7
, .1

'.3
'-'

'.8,.,,.,,..

..
8.
'3
61,.
60
61

""24

77
67

75
7J
7J
79

,.,
1.,

,.,
1..

'.3

,.,

7.'

,..
•••
'.8

'.3

'.7

1.8

,.,
1.2

..

..

...

.81

1.'
.20

.32

.61

.H .14

.12 ,13

.03 .19

.04 .20

,17 .01

.21 .005

.20

."

.2l

.20

.20

."

1625 2

Line 10. Neches River

Line 9. Sabine River

}lar. 6

}lal·. 7

I,",'

1020

,

,

1,
14.5

1,
""

1,.,

10,000 7.1
12.000 7.1
14.000 7.0

290 7.3
300 7.3
300 7.3
310 7.3

125 6
120 6

13.0
12.2
12.2

12.6
12.6
12.6
12.7

22,0
22.0

4J

41

7.3
'.8,..
9.9
9.'
9.'
9.8

, .1
, .1

71

""
OJ
92
92
92.... '-'

1.2

'.7

7.1

10

..

.,

.1., .00
.09

.03 .13

.00 .14
.18
.20

See footnote at end. of table.
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Table 1.--"UTRIDo' A~"D aTHER ESVIROS.IlD'TAL CllARACTERISTICS OF "ATER IS THE
SABINE-NECHES ESTUARY. 1968__continurd

[Reaults in ail11lr... per liter except .. indicated)

Depth
Specifi

Te.-
Turbld- Dislolved oJt)'lIen Blo- PtIoephlteconduct H,

DU. Ti_e
""'~

pera- chealcal "- .....- Ni- (POt)., '2< SUe .... ter
Ince p' ture b, Coneen- Percent S111ca

"'~
frlte(alcro- OXYlen tratl

OrthofTOUl
collection hour surface l/ (·C) Sicchi tration .atura- deaand (SiO.) (NO,) (NH t ) (NO,)JlhOI It di.c l' tion1ft> 215"C) .11 l/ (ca) !I (BOD)

Line 11. Nechel River

"'ar. 10150 2 1 280 "3 12.8 .. '.6 '0
ID 'OD 7.' 12.8 .., ..
20 310 7.2 12.9 .., ..

L1ne 12. Neches RiVer

Mar. 7 1110 2 1,000 7.' 12.8 .. '.2 87 "2 2.3
5 1,000 7.5 12.8 '.2 97

10 1,000 "5 12.8 .., 80
15 1,800 7.5 12.1 •. 6 .,
19 2,600 7.' 12.6 ••• 80 6.' '.3

2D 19,000 7.6 12.15 2.' 2.
22 25,000 "6 12.6 1.7 1. 3.' •••

"'a}' 1 1105 1 130 6.' 22.2 3. '.7 " 2.3 1.7 ° 26 ° D2 O.HI 0.20
45.5 150 6. , 22.2 5.7 " '.0 1.7 .2D ,00 .22 .26

July 24 1345 1 120 6 .• 28 7 6.0 77 2.' .. .S< .02 .11 .20
'0 120 6.7 2. 7 '.0 ..
20 130 6.7 28 6 ••• 63
30 130 6.7 2• • ••• 63

" HO 6.' 29 0 5.' .. 1.' .. .26 .01 .06 . HI

Line 13. Neches RiVer

War. 7 1155 2 1 1,900 7.5 13.3 " ..1 77 '.5 ..,
5 2,100 7.3 13.0 •. 0 76

10 2,600 ". 12.8 7 .7 7J
12 3.100 7.3 12.8 7.5 71
13 4,000 7.3 12.8 7.3 70

H 7.900 7.6 12.7 6.1 "15 18,000 7.7 12.6 3.' 33
20 25,000 7 .• 12.4 2.0 20
30 31,000 •. 1 12.3 2.' 26
<0 31,000 •. 1 12.3 2.' 27

'0 31,000 •. 1 12.4 2 .• 29
37 31,000 •. 0 12.4 3.0 31 2.' '.7

'" 1 17315 2 10 170 6'< 22.2 <1 5 .• 61
15 ,.0 6.' 22.2 ,.. 61
20 ,.0 6'< 22.2 5.' 61
25 210 6.' 22.2 5.5 62
30 3.000 '.7 22.1 ••• 51

33 6.700 6.6 22.2 3.' .,
<0 10,000 6.7 22.2 2.1 2<
57.5 11,000 '.7 22.2 1.7 20

July 24 14015 2 1 <20 6.7 28.6
• .5 " ••• .,

5 780 6 .• 28.6
• .1

>3
15 1,900 6.7 28.4 3.1 <0
20 2.400 6 .• 28.6 3.0 39
25 4.100 6 .• 28.3 2.3 29

30 7.900 6 • 28.15 0 13
35 14.000 6.' 28.2 .3 •., 16,000 6.' 28.1 .3 •... 16,000 6 .• 28.2 .3 • 6.6 .2.. 16,000 6 .• 28.3 .. 11

Line 14. Neche • River

".r. 7 1235 2 1 3,700 7.6 14.0 ., 7 .2 70
2 3,700 7.6 13.5 7. 1 ..

10 5,000 7.6 12.8 6 6 ..
13 11.000 7.7 12.7 ,. 1 '0
15 15.000 7 •• 12.7 • 2 .,
20 25,000 7.' 12.4 2.2 22
3D 29,000 •. 1 12.4 2.6 27., 32.000 •• 1 12.6 1. • 19

Line 15. Neches RiVer

)lly 28 1545 2 1 200 6.7 23.8 '.7 67 2.' l.3 .00 .02 ... ...
<0 200 6.6 23.9 5.1 60 2. , .. .15 . 02 ... ...

5•• footnote "' end of t.b1e.
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TallIe 1 --!'lUTRI EST AND OTHER £NVIRONWESTAL CHARACTF.RISTICS or WATt;1l 1~ TllF.
SABINE-NECHES ESTUARY, 1968--contlnucd

t as 1 dl t dJ1111 ra. per 11t(.". " • • • , ", ell:cep • 00'
Depth

Specific
T••-

Turbid- Oiaaolved o~len
810-CODduct- U, PhosphateDU, Tl.t' boI~ aDce pera- b, cbe.ical ... "'0' St- lP04 I

o( ,2< Sita "ater ,H ture Concen- Percent Slltca
"'~ trUe(.tcro- S.cchi ollYcen trate

Pr'tholTOtal
collection hour) !!Iurface l/ (4C) tratton eatura- dea.and (510, ) (liO]) (NH t ) (SO])

(I t) _hoa all dhc 11 tlon2S·C) _ Y (e-) 1/ (BOD)

Line ... Sechell River (contlnulld)

.Jul)· 2< H35 2 1 1,100 '.7 29.S ... 58 1.8 D.• 0.17 0.02 0.1" 0.11'1
10 1,300 '.7 28.S 3.5 ..
15 2,200 '.8 28.6 2.' JO
17.5 3,100 '.8 28.7 2.2 2.
20 4,800 '.7 28.7 1.9 25

25 7,000 ••• 28.6 .. •JO 13,000 7.0 28.4 .. 5
3. 17,000 ••• 28.4 .5 7 1.7 .3 .87 .01 .07 "

Sf"J)I. 23 0945 1 3,400 ••• 28.1 3.5 ..
5 3,SOO ••• 27.7 2.1 "

Do. 10DD 2 I 3.400 7.0 28.1 3.5 ..
5 3,500 ••• 27.6 2 .• JO

10 3,800 ••• 27.6 2 .• JO
20 8,200 7.0 27.6 .7 •JO 13,000 7.1 27.6 .3 •
38.2 17 ,000 7.2 27.7 0 0

Do. 0935 , I 3,600 ••• 28.3 3.1 39
5 3,600 ••• 27.8 '.5 31

Do. 1425 1 3,600 ••• 28.2 3.5 ..
5 3,800 ••• 29.0 2.2 '8

Do. 1435 2 1 3,800 ••• 29.2 ,.. 37
5 4,100 ••• 29,1 l.O l'

10 3.800 ••• 29.3 1.. 25
20 8,100 ••• 28,3 1.2 15
JO 14.000 7.0 28.0 .1 1
03 16,000 7.2 27.8 0 0

Do. 1450 3 1 3,600 ••• 29,1 ,.. 37
5 3,900 ••• 28.4 2.0 25

Line ISa. Neches River

Sl:'ot. 23 1 4,000 7.0 30.2 , .5 "5 3,900 ••• 28,8 1.7 22

Do. 1 4,000 ••• 29.3 2.' JO
5 4,000 ••• 29.2 , .3 "

Do. 1020 1 4,200 ••• 31.7 , .1 28
5 4,800 ••• 29.8 , .1 28

Do. lSOO 4,300 7.0 32.1 1.7 23
3,900 ••• 29.8 l.O 18

Do. 1507 , 1 4,300 7.5 32.1 2.5 JO
5 4,100 ••• 30.6 3.' ..

Do. 1 4.400 ••• 31.9 ,.. 39
5 4,100 ••• 29.3 2.3 JO

Line 16. Neches River

'4a~ ::'tt 1605 2 1 200 ••• 26.2 5.7 70
5 2DD '.7 2S,7 5.1 ".. 200 '.7 24,0 5.3 "

I"" 2< 1455 2 I 1,300 '.7 29.9 3.' " 1.' .. .35 .28 .11 .lti
10 1,800 ••• 29.0 3.0 J8
'0 2,900 '.8 29.0 ,.. 31
25 5,300 '.8 28.7 l.O 18
27.5 8,$00 '.8 28,8 .. 12

JO 14,000 7.0 28.4 .. 5.. 17,000 '.7 28.8 .2 3 3.5 .2 .79 .01 .0' .12

Set)l . 23 1 4,000 ••• 30.7 2.5 "5 4.000 ••• 30.3 2.0 "
Do. 2 4,200 ••• 30.6 2.3 31, 4.100 ••• 30.4 2.J 3D

Do. 1000 3 1 4,100 ••• JO • ,.. 32
5 4,100 ••• " • 1.' 23

"", loolllote U ".d o( table.
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Table l.--SUTRIE~T A~D OTHER ENVIRO~WENTAL ~tARACT£RlSTICS OF WATER IN THE
SABINB-KECHKS ESTUARY. 1968--eontinued

1 di t dJl1t1111(R It0 .. - -. Cralls per er. ezcep .. •
c_ _

DepTh
Spee1f1

_.
Turbid- Dbllolved oltJ'cen

eonduet- Ity B10- PhoephateDot. Tiae ...1_ anee pera- by eheaieal ..- A_o- MI- (PO.)of ,2< Site water (aiero-
pH ture Concan- PeJ:'cent OltYlIIII 811iea trate _'.. tJ:'Uey SlIcd'lt

Ior..ol Tot,'eolleetton hour) lIuJ:'face ahoe at
(OC)

dille
trat1011 .aturl- d.a.nd (SiO.) (MO.) (lfH.) (KO.)

(tt)
2~·C) y U (ell) .!I 1/ t10n (BOD)

Lin. 16. N.ehe. River (cant inued)

Sept. " 1530 1 3,900 6.8 31.0 ,., 29, 3.900 8.8 29.6 1.9 "
Do. , ",000 6.8 31.1 2.2 29

... 100 8.9 30.8 '.2 29

Do. 1535 3 1 ",100 6.8 31.5 2.2 30, ",100 6.8 30,9 2.2 29

Line 17. Neches River

.". 7 1308 1 .. ,900 8.' I!!." " , 6 "2 .....00 8.2 lS.0 6 .0 ", 5.000 7.8 14.4 8 .2 61
10 13.000 7.8 15.2 •. 3 ..
20 26,000 8.0 12,6 , 6 27

'0 29,000 8.1 12.6 , .1 33

" 32,000 8.1 12,6 2.8 30

Do. 1330 , 1 4,"00 8.8 16.2 , "2 5,600 7.9 15.2 6.0 60, 6.300 7. , 13.8 6.' 63
10 11.000 7. , 13.4 ,.. "" 18,000 7.6 13.0 3.3 33

" 30,000 8.0 12 .5 3.6 37

)lay 1 1815 1 830 6.3 24,6 33 .., "10 770 8.2 22.4 '.9 "" 890 6.' 22.0 , .1 "'0 1 ,70O 6.2 22.0 '.7 "" 6,500 6.' 22.4 3.2 37

30 11 .000 9.' 22.6 1.3 "" 18.000 6.1 22.6 .1 1

Way 28 1615 , 1 260 6.7 26.5 U 62 '.0 2.3 1.3 0.9" 0.16 0.17, 220 6.7 25.0 .., "10 220 6.7 2".6 , .1 81
'0 '00 8.7 2".1 '.7 "'0 '10 6.7 24. ° '.7 "
'0 '10 6.7 24.1 .7 " 2.4 ,., .12 .0' .. 15 ."

July 24 1515 , 1 1,100 6.8 29.5 1 .1 It • . 0 .. l.t .02 .13 .21, 1,900 6.7 28.9 '.0 26
10 2,100 6.7 29.0 ,.. 31

" 3,200 6.7 29.0 1.6 'I
'0 4.800 6.7 28.8 1.1 1.

" 7.200 7.0 28.6 ., 7
30 9,800 7.1 28.5 ., 6

" 14.000 6.8 28.7 .. ,
" 17,000 6.8 28.8 ., 3 6.' ., 1.3 .01 .06 .11

Sept. " 1125 3,800 7.2 29.6 .1
3.900 7.0 28.9 .,

Do. 1114 1 3,800 8.1 29.6 .. ,, 4.100 7.' 28.9 0 0
10 4,800 7.0 28.6 0 0
'0 10,000 7.0 27.8 0 0
'0 16,000 7.0 27.8 0 0

.0 19,000 7.0 27.7 0 0

" 18.000 7.0 27.7 0 0

Do. , 1 3.700 8.' 31. 5 .1 1, 3,900 6 .• 28.8 .. ,
Do. 1~4~ 3.800 7.1 31.7 .. ,

3.800 6.7 29.5 .. ,
Do.

, 1 3,800 7., 31.7 ., 7, 3,900 7.1 29.9 .9 I'
10 4,400 7.0 28.8 .9 I'
'0 8,200 7.0 27.7 0 0
'0 14,000 7.' 27.7 0 0

" 20.000 7 ., 27.7 0 0

Do. 1605 3 1 3.900 6.' 30.8 .8 11, 4,100 6.9 29.6 .4 I •

SIIII footnote at end of table.
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Table I.--MUTRIEST AND OTHER ENVIROIillENTAL CHARACTERISTICS OF WATER IN THE
SABINE-NECHES ISTUARY, 1968--coDtlDued

i di t d}u • •••
:r:,:

SpecUic
Toa- Turbid- Du.ol"ed OXJ.e"

conduct- '"
81_ PbO.ph.te

Dot. la,
ane. pera- eb_ieal N1- -- !ft- (PO.)

or (24 SiU pH ." CoDe.D- PereeDtwater (_iero- tur. 0Jr)'"Q IUiea trate o'oa trite
collection hour surface 11 Secxhi tr"UoD •• tura-

Prthol Total
geM at (·c) "U" (lIiO. Om.) (1Of. ) (1fO.)

1ft) dhe 11 tioll
2,s·C) .lI JI (ell) j/ (110O)

Line 18, Seche. River

l.I.r. 7 1425 2 1 13,000 7.6 14 .9 '0 ••• ", 14,000 7.6 14.0 3.' 3.
10 16,000 7.6 13.6 3.6 36
lJ 19,000 7.7 13.S 3.7 ..
25 27,000 1.2 13.2 '.6 .1

31 31,000 1.2 13.1 '.7 '0

July 24 1540 I 1,600 6.1 29.6 3.' " 1.7 1.6 0.99 O.,sI 0.09 0.14, 1,800 6.7 29.1 2.' J2
10 2,400 6.6 29.0 1.6 21
lJ S,.500 6.7 29.0 1.6 II
20 4,900 6.1 29,0 l.6 II

" 6,000 6.1 29.0 l.J 20
30 7,200 7.0 29.0 .6 I
3J 11 ,000 7.0 28.8 .. ,
" 11,000 7.0 29,1 ., 7 2.0 .3 .93 .01 .06 .12

Line 19. Nech.s Ri"er

Ua-v 2ft 1648 2 I 250 6.7 2S,6 '.6 56 2.7
10 2,. 6.7 2S.3 ••• "20 240 6.6 25.1 '.3 Jl
.0 3J0 6.6 24.6 3.' .. 2.'

.1,·\,· :'1 If;O!> 2 1 2,700 6.1 29.3 2.' J2 3.' .3 . 2' ... .,. ...
10 4,100 6.1 29.2 2.0 26
20 6.000 6.' 29.2 1.2 16
30 I,'" 6.' 29.3 ., 7
3J 12,000 6.1 29.6 .. , 1.6 .3 .31 .•0 .03 .07

Senl. 2J 09S0 I 6,300 7.0 27.2 I., ,., 6,300 7.0 27.2 l.J 1.

no. 100.5 2 I 6,300 7.0 27.3 1.7 21, 6,300 7.0 27.3 l.J 19
10 7,.500 7.1 27.3 1.2 lJ
20 IS,OOO 7,3 27.2 ,. 11
30 26,000 7.7 27.0 2.2 27

" 26,000 .7 27.0 2 .2 27

no. 0955 3 • 6,300 7.0 27.2 .7 21, 6.300 7.0 27.2 ., 19

00, 1510 • 6,000 7.1 29.0 3.1 .0, 6,000 7.1 29.0 3.1 ..
no. 1>.. 2 I 5,700 7.1 28.8 3.0 31, 5,900 7.1 28.8 3.3 "10 6.300 7.1 28.5 2.1 36

20 14,000 7.3 28.0 l.J 19
30 24,000 7.7 27.8 2.6 32

" 26,000 7.7 27.8 3.' "
00. I,., 3 • .5,700 7.0 28.8 2.6 33, 6,000 7.0 28.4 2.1 3J

Ltne 20. Neche. River

·lul,· 24 172.5 2 1 .. ,500 1.7 35.7 .1 12 1.2 .1 .3J .•0 .0' .06
3 .5,000 I.' 34.2 .1 11, S,OOO 7.3 33.0 .. IJ
7.' .5,700 7.3 31.5 .. 12

10 6,200 7.0 29.7 1.6 19

20 7,900 .. 29.7 ., 7
30 8,500 7.2 29.6 ., 7
'0 11 ,000 7.2 29.8 ., 7 1.3 .3 .2' .31 .02 .07

:icot. 23 0930 I 8,600 7. 1 29.6 I. I 23, 8,600 7 .1 29.4 • 6 21

no. 0935 2 I 8,600 7. I 2. 6 .6 21, 8,600 7 . 1 29 • , "
no. 0940 3 1 8.600 7 2. , .3 •, 8,600 7. 2. • .. ,
00. 1050 I 8,600 7.3 32 0 .6 I, 8,600 7.2 31 0 2.0 27

00. 1030 2 I 8,600 7.2 31.2 .1 11, 9,000 7.2 30.0 1.1 24.., footnote at end ., table .
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Table 1 --NUTRI~;roiT AND OTHER Eroi"IRO!<o'MENT'\L Cll.\RM·TERlSTlCS "F Wi\Tt:R IN TlIF.
SABINE-NECHES ESTUARY, 1968--continued

{Results In 1II1l1lgr3.l1ls per liter except a I dl atedl• " 0

Depth
Specific

Te.. -
Tu.rbid- Dissolved oxygen Bio-conduct- hr Phosphue

D",. Time IJelow pera- chelllical NI- AlM!I.o- NI- (P04 )
01 (24 Site wa te,'

ance pN by Concen- Percent Stl tca(1lI1cro- ture Secchl oxygen trate niu", t r1 te

Prthol Total
collection hour) su,.l a"e mhos "

y (OC) tration satura- dellland (5102 ) (N03 ) (NH4 ) (N02 )
diBc(It) 25°C) y 1/ (Clll) .l! 11 tlan (BOO)

Line 20. 1\eches River (continued)

Sept, 23 1045 3 I
5

8600 7,2 31.2
9,000 7.2 302

.5

.1
20
22

Do. 1435 9 200
9 600

.5 33 0

.4 31. 7
6.1

6

Do. 1430 I
5

8,300
8,400

.5 32 ,0

.4 30 9
1 9
3 9

53
52

Do. 1420 8,000 77 32.0
8.200 7.3 31.4

2.9
U

39

"

8200 7.9 330
80007,731.0

Do.

Do.

Do.

1550

1545

1540 3

I
5

I
5

9,100
9,700

8 500
B .000

.8 33.0
6 32.0

,7 33 0
.5 30.1

5
5.

5 2
4.1

3.5
4.6

n
54

48
61

Line 21. Neches River

\lar. 1505 2 I
5

10
15
20

16,000 8.0
18,000 8.0
20,000 8.0
22 ,ODD 8.2
25.000 8.3

15.2
13.9
13.4
13.3
13.0

16 U
3 1
L5
5 5
6 4

30
44

28,000 84 12 B
32,000 85 12.6

6
6

67
12 3 0 3.D

1715 2

23,000 6 <\ 23 <\
24,000 6 6 23 4

470 68 27,4
470 6 8 26 9
320 6 7 25 4
370 6 8 25 8
360 68 24.9

~lay 1

)lay 28

1904 2 I
3
5

10
20

35
41.5

I
5

10
20

"

3,500
3,600
4,400
6,700

16.000

8 0 26 2
7.4 26 0
6 0 23 <\
5 8 22 8
6 0 23 4

U
3.1
3.5
2.9
2. I

.,

.3

'.0
8.0
5.2
4.7
•• 0

""""29

30
28

H

"62
51

"

"

2.8

3.5

1.9

8.6

4.6

6.0

.1

3.5

•. 0

1.0

"
.32

0.24 0.17

.15 .18

_10 .16

06 22

0.20

.22

.18

.22

.J"ne 6 1025 2 I
5

30
45 5

350 71 27.8
220 6.9 26,8
170 6 8 25 6
170 6.8 256

LI
'.0
.1. 1
LI

52
49
50

'"
July 24 0825 2 36.5 .200 7.1 29.4 6.3

Sept. 23 0850

15.000 7 0 29 5
16,000 6 9 29 9

9.100 7.1 294
9,700 7,1 294

Do. 1645
5

10
15
20

I
5

5,300 7.2
5.500 7.0
6,700 7.0
8.500 .0
9.900 .0

31.4
29.7
29 1
296
295

3 6
3.2
1.9
1.0

.9

.8
1.0

, ,
3.3

49
43
26

"12

II

"
44
43

3.0

2.8 .3

.70

.03 01

.to

II

Do. 0900 2 I
5

10
IS
25

9,200 7.2
9.700 7.2

12.000 7,2
14.000 7.2
21,000 7.7

29 4
29 ,
29D
28 9
28 D

,. I
3 8
3
'.2
5 1

Do.

Do.

Do.

Do.

0915

1105

1100

1115 3

35
45

I
5

I
5

5

1
5

24.000 7.9 27.3
24.000 7.9 27.3

8 600 .2 29 3
8 800 ,2 29 3

8.600 ,2 29
9,000 .2 29

8,600 7,2 297
9,000 .2 29,7

8,600 7.2 29,4
9,000 7 2 29.7

6.
6

..

. I

.'.2

1.3
.9

.2

.,

"80

21
16

n
12

16
S

~eF Jootnole at end of lable.
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Table 1 --NUTRlElo'T AND OTHER ENVlROSMENTAL C-l'IlQAC1'ERISTICS OF WATER IN THE
SABINE-NECHES ESTUARY, 1968--continued

[Results tn .Ul1gr.... per liter except &II indicated!

Depth
SpecHi ,..- Turbid- Di••olved oxygen

8io-conduct- 1ty PtIosphue"".. Tillie below per.- che.ic .. l Nl- A_o- NI- (PO.>.. nce pN byof (24 Site water (.icro- ture Concen- Percent oxygen Silica trr.te 01_ trite

Iorthoj Total
collection hour surface II (·C) Secchi tration eatura- de.and (StO~) (NO!) (NR,) (NO~)

(ft )
8hoa at

11 dhc 11 tioo
2S"C) !/ (c.) 11 (BOD)

Line 21. Neches River (conl1nued)

Sept. 23 1400 9,600 7 .3 J2 0 3.0 41
9,800 7 .3 Jl .8 3.4 46

00. 1405 2 8,200 7.4 30 2 2 29
8,200 7.2 30 I .5 20

00. 1410 I 8,800 7 3 31.1 .8 11
5 8,900 7 3 31.1 .8 11

00. 1610 8,800 .7 32.' 3.7 50
9,000 .7 30.8 J.5 47

00. 1600 2 I 8,800 7.8 32.0 4.2 "5 8,800 7.6 30.7 4.2 "10 8,900 7.6 29.0 1.9 24
20 16,000 7.7 28.2 1.4 18
30 27,000 7.8 27.8 J.4 42

40 28,000 7 .9 27.8 3.9 49

" 30,000 7 9 27.8 4.1 51

00. 1615 8,200 .6 31.0 2.0 27
8.400 .5 30.9 1.8 24

Line ". Sabine-Neches Canal

Mar. 7 1635 2 20,000 13 7 7.5 77
21,000 13 2 7.7 78

.!une 6 1040 2 1 260 6 8 26. 1 4.1 50
20 240 6 8 25 9 4.8 59
33. 250 6 9 24 .5 5.7 67

·Iu 1)' 24 1140 2 1 7,200 7. 1 29 5 4.0 S<
5 1,200 7 .0 29 5 3.7 50

10 7,800 7 .0 29. 5 3.7 50
14 7,800 6 9 29 4 4.5 59
27 7,700 7 0 29 5 J.7 50

J5 7,700 . 1 29 . 3. 5 47

00. 1745 2 1 7,900 .1 29 9 .7. J6
10 9,100 .0 29.7 .9 26
20 12.000 .0 29.7 .3 18
J5 15.000 .0 29.7 .7 10

Line 23. Sabine Lake

~tal' . 1520 8.0 12
16,000 8.0 12 10.5 102 6.0 2.1

00. 1530 2 18.000 8. 1 12 4 8.9 89
.5 18,000 8 0 12 3 9.2 90

,~ 1555 19,000 8 0 12.7 6.3 84 4.2 8.0
5 23.000 7 .9 11. 9 6.3 84 4.0 6.0

\lar. 6 1600 1 12,000 .2 13 0 7.5 74
3 5 15,000 .3 12 8 7.8 77

Do. 1730 3 1 16.000 7 3 14 4 7.7 78
5 21,000 7 4 12 5 4.9 48

\Ia,· . 1530 3 I 17 ,000 8 4 16.4 9.7 103
6 21,000 8 2 13.8 6.3 65

\tal' 1430 1 3,400 6 9 25. 5 6.1 75
3.5 3,600 6 8 24 .8 5.8 70

00. 1935 1 3,800 6 4 24. 3.5 42
4 6,000 5 8 23 8 3.1 37

:Ita)' 1047 1 3,800 .1 24 4 6.5 77
3 4,000 .0 23 9 6.3 75

Do. 1030 1 6.600 7 .1 24 .6 5.6 68
3 6,400 7 .1 2J 7 5.6 67
5 9,000 6 9 2J 3 3.1 J6

00 . 1000 I 5.800 7.0 23.6 3.3 40 2.9 9.8 2.4 0.99 0.23 0.09 0.11
7.5 9,200 6.9 23.6 2.3 28 2.0 7.8 2.4 .87 ." .13 ."

Do. 0937 I 5,600 6.8 23.4 J.3 39
3 5,100 6.8 23.3 3.3 39

5•• footnote at end 0< table.
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T1able I --N:rTRIE~T A~D OTHER E!fVIRO~liIESTAL CKARAM"ERISTICS OF lI'ATER IN THE
SABISE-NECHES ESTUARY, 1968--conttnued

!Rellult¥ in .llltgra.s per liter except •• Indlcatedl

Depth
Speclfic

Telll-
Turbld- Dhllolvlld oxygen

810-conduct- Hy Phosphat e..... Tille below pera- che.,leal NI- A_o- N>-
of (2' Sl t. wale.'

ance pH tUTe
by Concen- Percllnt SIIlea

(P04 )

{.lcro- y SlIcchi oxygen tratll
"'~

Irlte

OrtholTolal
collection hOUT 5urfa~'e abos at ( ·C) tratloD .atura- dellland (S10,) OfO,) (NH4 ) (NO,)

(ft ) y dllle y tlOD
25·C) 11 (ca) .l! (BOD)

Line 23. Sabine Lake (continued)

1.9 0.15 0.050.20 023
1.2 .32 .06 .17 .18

May 27

Way 28

June 5

1600

1419

1150

,
•,
7.'
,
3.'

4.20 1,0 24.4
430 7.1 24.5

380 6.8 26.1
390 6 7 25.8

340 7.1 27.6
340 7.1 26,0

5.7
5.6

U

• .2

87
66

...
.8

2.3
2.0

7 .•

1.7
3.3

.26

.26
.06 .15
.04 .16

.16

.HI

Do. 1825 3 1
3
7

290 1.1
300 7,1
270 7.0

27.7
27,6
2,4.9

Sept, 23 1435

1050 3

6,100 80 28,6
6,400 8 0 28.5

260 6,8 25,1
260 6,8 24,8

290 6.9 26,7
290 6,9 26,8

3.200 7.2 28,5
3.200 7.4 28,1

48

"
76
77

65
65

62
70

63
64

67
67

"
54
55

m
121

51
36

22
24
23

5.5
5.5

1.6
1.8
1.7

5.'
5.'

5.'
5. ,

3.'
'.0
• .2

3.'...

'.7
5.3·.,5.0

10,3
'.1
3.8
2.7

30,6
30.6
30.6
30.5

31 5
31.6
31,4

29.1
28.6

29.
292
292

29.5
29.4

6.600 7,2
7.200 7.3
7,900 1.4

6.600 .2
6,000 .2

6,600 .2
1,900 .2

7,100 9,4
7,600 9,3

11 ,000 8.3
12,000 8.2

11,000 8,1
10,000 8.1
11,000 8,1

,
6

,
6

,
2
3

,
H

,
3

,
3.'

1
3
6

,
2
3,

3

3

J

3

1410

1420

1335

1310

1200

0835

0940

Do.

Do.

June 6

July 24

July 25

Do.

Do.

July 23

1 i'3O 3

1437 2

7,000 7,4 29,1
7,000 7.3 292

2,800 7,5 29,0
2,800 7.5 29,2

4,800 7 4 29.2
4,800 1.4 29.5

90
95

75
74

80
80

91
95

'"99
74

'48...
113

6. ,
6.1

8.6
7.6
5. H

7.0
1.3

6.'
7.'

5 7
5 6

}1, 1
10.8
8.5

Line 24, Sabine Lake

297
29'
290

.4 29

.4 29

9 31. 3
9.5 31.3
9.1 30,6

5,400
5,200
7,800

6,000
6,600

7,500 9.1
7,~ 87
7,600 84

.,

,
7

,
2
, 5

,
6

,
3
7

,,
2

1505

1555

1410

1450

Do.

Do.

Do.

Do.

July 23

Sept. 23

16,000 8,1 11,7
19.000 8,4 11, 1

18,000 8.3 12,0
19,000 8,3 11,2

Line 25, Sabine Lake

Ma.r. 5

Do.

Do.

1345

1355 2

1408

,
6

,
7.',
2
3
5
6

17.000 8,3
H.3
H.3
8.1
7. ,

12,0
12,0
12.1
11,5
11,4

12.4
12.6

" 512 0

10.6
10,6
10.6
'.3
8.0

'22
12'

'"'"
'0',0'
'"91

7H

'.0 2.7

18.000 7.8 11.5

Do.

Mar, 7

1430

1550

•
7

,
2
3

•
19.000 8.0

8.1
8.1

22,000 8,1

20,000
19,000

12.8
12,4
12.5
12.4

14 .0
14.3

H. ,

7.1

6.'

.2

.1

60

71

74
73

.0 1.0

See footnote at end of table.
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Table l.--NUTRIENT AHO OTHD ENVnOWliENTAL CHARACTERISTICS 0'" WATER IN TN!
SABINB-1fZCHJ8 .TUARY, 1968--contlnued

1 di t ell11t1111.... t • •• ,r... per .r, .xcep .. • " .
Depth

SpecUi -- Turbid- Dle.olv~ OlI:Y,.a 8io- Pl:l~pb.t.conduct tt,Dot. to. "'~ anc. pera-
by eh••ical HI- ....- N1- (PO.)

of (2< Site water (.iero-
pB tllre lIecell.i

Concen- Percent o.,...n lIilica trate .1_ trUe

Prtboj Total
collection hour) surface 11 (·Cl tratlo11 eatllra- de_nd (liiO. OfClt) (101.) (NO.)

(ft) Ilhoe at
11 dille 11 tion (BOD)U·C) ! (eIII) Y

Line ". Sabbe LUe (contlnlled)

lilay 2 1119 1 2,100 7.' 23.8 7.2 ...., 2,100 7.' 23.9 '.B B'

00. 1131 2 1 3,600 7.1 25.1 7.2 ..
3 3,200 7.' 23.2 ••• 8.
7.' 3,"00 B.' 23." 7.' 81

00. 11 .. 05 3 1 3,600 7.3 2..... 7.7 .2
2 3,600 7.2 23.6 7.3 87
3 3,600 7.1 23.1 ••• 80, ",000 7.' 23.0 .., "• ",200 7.1 23.0 ••• "

05,700 '.8 23.2 3.2 3B

June .5 17105 1 '80 ••• 30.7
3 • 80 ••• 30.6, '20 8.' 30.6 --
7 ... 7.' 28.0

00. '65' 2 1 '50 7.2 27.9
3 ." 7 .1 27.8, .50 7.' 27.1
7 <70 ••• 205.7

00. 1635 , 62. 7.' 28.3
3 59. 7.< 28.1

• '8' ••• 26."

Jllly 23 1630 1 1,700 7.' 29.5 7.' 97• 1,700 7.' 29.5 7.3 ••
00. 16105 2 1 5,400 7.' 29.1 • 7 88• 5,100 7.' 29.2 • 2 82

00. 1605 1 3,300 7.' 28.9 7.' .,
• 3,300 7.' 29.0 7.0 .,

Sept. 23 15105 1 .. ,BOO '.1 31.1 ••• 120, 7,600 8.B 30.2 7.8 103

Lin. 26. Sabine L....

July 23 1650 1 1,800 7.' 29 . .5 7.8 10<, 1,900 7.' 28.6 7.7 103

00. 1700 2 1 2,500 7.' 29.1 7.3 "8 2,.500 7.3 29.1 7.3 "
00. 1710 3 1 3,700 7.' 29.1 7.3 "• 3,900 7.3 29.0 ••• ..
00. 1720 • 3,200 7.' 29.0 • 7 87

7 3,100 7.3 29.2 • 3 82

00. 1730 , 3,200 7.' 29.1 7.3 "., 3,200 7.' 29.1 7.3 "
Line 27. Sabine .....

Iolar. , 13205 1 18,000 8.7 12.0 13.2 12'• 18,000 B.' 11.2 12.9 12<

00. 2 1 19,000 8.7 11.1 12.7 122
8 19,000 8.' 10.6 12.3 118 3.8 1.8

00. 1240 3 1 19,000 8.3 12 .1 12.7 125
7.' 19.000 8.1 11.4 11.2 108

00. 12005 , 17,000 7.7 12.4 8.1 7. 3.' •••17 ,000 7.7 12.3 8.' B<

\lay 2 1250 2 1 2,300 U 2.5.6 7.' 8.
2 2,000 7.1 23.1 7.6 88
8 1,900 7.0 22.6 8.' '3

00. 1230 , 1 2,900 7.2 24.3 7.2 .., 2.900 7.1 24.2 '.3 "
June .5 1440 1 ..0 8.' 31.8 2.' 2.' 0.12 .... 0.21 0.22

3 '8' 8.' 31.8

• .8. D.' 31.7, .80 7., 31.8 2.1 .. .12 .03 .22 .22

S•• rootnote at end ., table.
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Table 1.--~t!TRI£NT A~"D OTHDI £NVIRO~)I£STAL CHARACTERISTIC!'; OT ."TER I" TilE
SABlSE-:SECHES ESTUARY, 1968--continued

(Re6ults in ail11Sra.s per liter .~c.pt as indicated]

Depth
SpecHi

T••-
Turbid- Dissolved o~ys·n 9io-

Tillie
conducf- '<y

PtIosphate
1)ate

""'~ ance pera- b, chellllcal NI- A_a- NI- (P04 )
.r (24 Site wa ter pH ture Concen- Percent S111ca trate niu.. I rUe(aicro- Secchi o~Ylen

Icrr tho lTotal
collection hour) 9urfilce .v (·c) tration .atura- de.and (Si02 ) (NO]) (NH 6) (N0 2 )

(ft 1
.-baR at

.Y diRC 11 tion (BOD)
2~'C) 11 (Clll) Y

Do. 1600 2

Jul}' 25 0910

Sept. 23 1230 5

1455 2

0.9 0.00 0.00 0.07 0.1
1.0 .00 .01 .08 .09

2.8
1.,

'Ob
91

"

BJ
95

"as
816.
'"HO
138
138

'"'"
"as

"6,..

'"'"H5

H'
'"'"

1.2
6.'

'.2
B.3

1.1
1.5
5.5

6.5
1.'

1.2
6.8
6.3
5.4

11. 3
11. 3

1l.1
10.9
10.8
10.8

n.3
11.2
n.3

11.6
11.2
11 .4

29.6
29.5
28.2

28.8
28.6
28.2

28.4
28.3
28.4
28.4

2,400 8 1
2,400 80
2,600 7.3

2,800 7.8
2,800 7.6
2,ROO 7.1

1,900 7.4
1,900 7.4
1,900 7.4
1.900 7.3

2.800 7.3 28.3
2,800 7.2 28.3
3,100 7.2 28.4

3.100 7.4 28.4
3.1007.328.4
3,100 7.3 28.4

3.200 7.3 28.4
3.200 7.3 28.5

7,100 8.3 28.2
7.100 8.2 28.5

7,600 9.1 28.0
8.200 8.8 27.5

620 9.0 31.8
610 9.0 31.4
610 8.0 28.6
840 7.2 26.4

800 8.0 28.8
810 7.8 28.5
950 1.0 26.9

3,300 8.4 30.6
3.000 7.3 28.4

2,2007.1284
2,200 7.1 286
2,2007.0284
2,2007.0282

Line 21. Sabine Lake (continued)

3.200 8.9 31.2
2,400 8.9 31.2

7,100 8.3 29.0
7.600 8.7 28.9

5
8

,
2
3
1

,
3
B

,
5

,
2

,
3
5
B

,
3
6.'

,
5
B.5

,
3
'-'

,
5

,,
,
B

,
5

,
3

•5

•

,

1515 3

1535 5

1330

1610

1545 Sa

1555 5

1000

0925

0950 "

0940 3

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

June 6

June 5

Line 28. Sabine Lake

July 25

Do.

Do.

Do.

1110

1040 2

1035 3

1015

,
5

,
5
1

,
5
1

,
5

2.400 7.4 285
2,400 7.4 28 7

2,000 7.0 286
2,000 6.9 28 5
2,000 6.8 287

2.000 7.5 284
1.900 75 284
1,900 7 4 28 4

3.500 7.7 285
3,600 7.6 285

B.O
B.5

BA
SA
B.1

10.
10.5
10 B

11 .2
11. 7

'""0

'0'
108
llJ

133
135
13B

1"
150

20,000 8 4 11.0
22.000 83 11.0

20.000 8.4 11 1
20.000 8.3 11.1

6,800 7.5 24.7
14,000 7.5 240

24,000 8.5 12.0
24.000 8.4 11 5

22.000 8.6 11.6
22.000 8.5 11.5

Line 29. Sabine Lake

.l8

."
,29 .18
,28 .08

1.0
.61

..

.,
1.1

8.6
5.8

1.0

2.'

99

'0'
"1
118

"8
121

'00
101

'0
69

12
61
68

5 8
5 •
5.3

1.<
5 6

'0 2
10 ,

11.1
11.6

'0 3
11.0

11.6
12.1

7.6 24.7
7.6 24.2
7.5 24.2

15,000
16,000
16,000

,
5.',
5 5

,
6

,
6

,
6

1,
6

1330

1313

1140 4

1110

1120 2

1130 3Do.

Do.

Do.

Do.

loIar. 5

'.y

See footnote at end of Uble.
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table I.--NUTRIEST AND OTHER ENVIRONMENTAL CHARACTERISTICS OF WATER TN THE
SABINE-NECHES ESTUARY, 1968--cont1nued

(Results in .Ul1&r.... per liter ell:cept &8 indicated]

Depth
Speclfi

T••-
TuTbid- Dt..ol"ed °ltJ&en 810-conduct- Ity Pho.phate

I"". T1.(' "'I~ ance peTa- by cbe.icat Nl- .....0- Nl- (PO,)
0' (24 SUe wateT pH tilT. Concen- PeTcent oll:J&en SUlea tTate .I~ tTite

collection hOIlT SUI' face
(.icro- y (·Cl Secebi tratiotl .atIlTa- de.and (5i02 ) (M02 ) (NH,) (N02 )

Iorthol Total~os at dhcUtI 2,S·C) 11 Y (esol 11 y tion (BOD)

Line 29. Sabine L.... (continued)

\lay 28 1015 2,700 7.0 25.4 , .1 61 2.' 12 0.12 0.08 0.20 0.22
3,200 7.3 24.5 '.7 80 2.' .. .08 .08 .13 .13

00. 1042 2 1 3,000 7.0 26.0 '.1 '3
6 3,200 7.1 2S.2 '.3 ..

Do. IOSO , 1 3,700 7.0 2's.3 7.3 88 1.9 ••• . 00 ... .11 .IS
6 4,200 7.' 24.6 7.2 87 1.7 8.' ,.. .00 .03 .11 .13

IUIlC' 6 12SO 1 1,200 7.8 28.9 7.1 91
3 1,200 7.8 28.8 7.0 .0
7.' t ,100 7.' 28.3 .., 82

00. 1300 2 1 790 7.8 28.4 7.8 99
3 760 7.6 28.1 7.1 90
8 800 7.' 27.6 6.8 86

00. 1310 3 1 8SO 7.' 28.0 6.' 87
3 .00 7.' 27.8 7.1 90

• 2,100 7.3 27.4 ••• 82

Jul)- " 1225 1 10,000 7.' 29.4 6.1 82
3 12.000 7.3 29.S 6.6 90
6 17 ,000 7.2 29.6 '.3 60

no. 123S 2 1 15,000 7.' 29.6 11.0 lSI
3 16.000 7.4 29.S 10.0 137
7 17.000 7.3 29.9 8.' 118

00. 1250 3 1 9 ,BOO 7.8 29.4 7.1 93
3 16,000 '" 29.'s 6.' 95
6 17 .000 7.3 29.5 ••• 131

Sept. 23 1150 1 10,000 8.8 28.1 8.2 1.., 12,000 8.' 28.1 7.. 100

00. 1200 2 10,000 '.0 28.'s 8.0 103
11 ,000 8.8 28.4 7.8 99

00. 1210 3 1 10 ,000 •. 1 28.2 8.0 101

• 11,000 •. 1 28.1 8.0 101

00. 1620 1 10,000 '.1 28.4 '.0 lH, 10,000 '.1 28.4 '.0 11.

Line 30. Sabine L....

June 6 1 970 7.' 28.2 6.' 87, 980 7.6 28.1 6.7 8'.., .<0 7.' 27.8 6.8 56

.Iul ~. 2S 1315 1 2S ,000 7.6 29.S '.0 71, 25,000 7.' 29.S '.1 73
8.' 2,S.000 7.6 29.S '.1 73

00. 1322 1 27,000 7.6 30.2 ,.. 78, 27,000 7.8 30.2 '.3 77
7 ., 27.000 7.8 30,4 '.2 7S

00. 1330 3 1 25,000 7.' 29.'s '.0 71, 25.000 7.' 29.S .., 6.
7 5 25,000 7.5 29.6 .., 67

Sept. 23 1135 2 1 14,000 8.8 28.8 7.' 101
5 IS.000 8.8 28.8 7.6 97

10 16,000 8.7 28.7 7.7 ••
00. 1635 2 1 16,000 '.1 28.2 8.8 III

8 16.000 '.1 28.0 '.1 115

Line 31. Sabine CU.

\1;\\ 2 1410 2 1 26,000 8.1 24.4 6.1 78
10 34,000 8.1 23.7 '.7 63
27 38,000 8.0 23.6 '.2 57

\la~' 27 2010 2 1 ',900 7.6 2S.4 5.7 69 1.. 7.8 1.3 .12 .05 .13 .IS
16.5 4,700 7.6 2's.4 ,.. 71 1.6 2.1 .0' .0' .13 .IS
26.5 5,100 7.6 25.6 '.8 72

llar 28 0..,2 2 1 8,100 7.3 2S.2 '.6 68 1.8 .7 .03 .09 .12 .20
10 12,000 7.7 2S.2 5.' 67
19 16,000 7.8 2S.3 '.3 66 3.0 5.5 2.1 .00 .08 .12 .20

June , 1350 2 1 2.900 7.2
5 4,200 7.1 27.1
7 12,000 7.2 27.0

10 14,000 7.3 26.9
15 27,000 7.' 27.1

18.5 27.000 7.' 27.2

,.. footnote "' .., 0' table .
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Table 1 --~"UTRID>' AND OTHER ESVIRONlII.DTAL CKARACTERISTICS OF WATER IN THE
SABINE-YECHES ESTUARY, 1968--contlnued

(Results In .nlllr.... per liter ellcept as Indlc..ted}

Depth
Speclfi

Te.-
Turbid- Dt.eolved ollYlen 8io- Phosphat"conduct '"Da•• Ti." bel~ ance pera- b, che.ic.. l NI- "'0- NI- (PO,)

of (2' Site ..... ter p' ture Concen- Percent ollYlen SUic.. trate nlu.. trite
collection hour surface

(.tero- y (·C) 8ecchl tratlon .atura- de.and (8101 ) (NO,) (NH,) (NO,)
Iorthol Total(ttl

.holl at
J! di.e y Han (BOD)2:i"C) 11 (ca) !/

Line 31. Sabine Lalle (continued)

June 6 113S 2 1 1.600 7.' 28.2 ••• 87, 1.600 7.' 27.9 ••• 87
10 2,500 7.' 27.8 '.2 79
15 4,100 7.1 27.4 '.8 '0
'0 11,000 7.0 '26.6 ,., 32

" 31,000 7.8 '26.8 1.. "30.5 36,000 7.8 26.8 1.' 23

July 25 1345 2 1 30,000 7.8 28.7 7.2 10., 34,000 7 .• 29.1 7.1 10.
10 37,000 8.0 28.7 ••• 73
'0 37,000 8.0 28.7 .., 87
29 37,000 7.' 28.8 .., '3

00. 2000 2 1 20 ,000 7.' 30.1 • 8 .., 21,000 7.' 30.1 • • '8
10 24,000 7.' 30.4 , 7 80
20 25,000 7.' 30.4 , 7 81

" 25,000 7.' 30.4 , 7 81

30 26,000 7.' 30.4 , 7 81
35 25,000 7.' 30.2 , 8 83
.0 25,000 7.8 30.4 , 7 81.. ., 26,000 7.' 29.5 • 0 ..

July 26 0925 , 1 21,000 7.7 29.3 '.3 88
10 25,000 7.7 29.3 ... 77
20 27,000 7.8 29.3 '.3 "30 32.000 7.8 29.3 '.2 76

Sept. 23 1120 , 1 23.000 8.' 28.8 '.0 77, 23,000 8.' 28.8 '.0 77

00. 1650 , 1 23,000 '.1 28.0 8.' 10', 24.000 9.1 27.6 8.' 106

Line 32. S.blne-Neches Can.. 1

Mar. 1610 2 21,000 14,° 6.' 68
21,000 13.7 6.8 70.., 1200 2 1 7,200 '.7 24.0

• .2 '0 2.2 0.70 0.22 0.18 0.20
10 7,500 '.7 23,9 '.0 .8
20 8,700 '.7 23.6 3.2 39
33 10,000 '.6 23.6 3.0 36 2.3 1.0 .33 .15 .18

June 6 , 1 310 6.' 26.8 3 .6
30 340 6.8 24.5 .., 53
36 3,700 6.8 25.7 '.8 35
38.5 11 ,000 6.' 25.9 1.3 16

July 26 1310 , 1 7,900 7.2 30.4 1 .. 19
10 10,000 7.1 30.2 1. , '0
15 11.000 7.1 30.3 1 .3 18
'0 16,000 7.1 30.3 .. ,
30 17,000 7.1 30.5 .3 •

Sept. 2J 0850 2 1 9.400 7.7 27.2 6.6 82, 11 ,000 7.7 27.2 6.' 81

00. 1755 2 1 10,000 8.7 '8 , 6.6 "3 10,000 8.' 28 6 ,.. 6., 12,000 8.' 28 ,
3.2 U

L'be 33. Sablne-Seches Canal

)fay 3 1140 2 1 9,200 7.0 24.3 ·., " 6.' .96 .20 .17 .19
10 11 ,000 7.0 23.8 3.5 "'0 16,000 7.1 23.8 ,.. 32
41.5 22,000 7.2 23.6 , .1 27 l.5 .70 .14 .19 .21

June 5 1127 1 470 '.9 26.1 2.2 1.4 ." .01 .10 .16
10 810 6.' 26.0
20 1 ,200 '.8 25.9
30 5,600 7 .0 26.0
35 15,000 7 .1 26.2

39,5 24,000 7.3 26.4 6.3 .. .6' .06 .'0 .22

July 26 1230 , 1 15,000 7.2 30.5 .7 2J
10 15,000 7.' 30.5 .7 23
'0 17,000 7.2 30,4 .7 ,.
30 25,000 7.2 29.5 ., 7
38 26.000 7.2 29,5 ., 7

S.. footnote at end of table.
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Tahle I.--NUTRI~:"T ANI) OTHER ENVIROSMENTAL CHARACTERISTICS OF WATl:R IS THE
SABINE-NECHES ESTUARY, 1968__ conlinued

!aesults In Milligra.s per liter except as indicated)

Depth
Speclflc

Te_- Tltrbid- Db.olved oll:ygen Bio-conducf- .., PhosphaTe.... i ••
""'~ ance pera-

"
chemical 'i- ....0- Si- (PO. )

of '74 Site watel' " ture Concen- Percent oll:ygen Sil tca trate "'~ trt te
collection hour surra~e

(_lero- y ,·C) Sllcchi traUon .IIatura- de.and (Si02 ) (NOs) (NH.) (SOs)
OrtholTotal"0' n diac y tion'rt ) 25·C) Y 11 ,oo) y (BOD)

-
Line 33. Sabine-Neches Canal (continued)

SCpl. 23 0905 2

Do. 1740 2 1
5

14,000 8.2 27.7
15,000 8.1 27,6
16,000 8.0 27.2

13.000 9.2 28.3
16,000 ~.8 27.9

6.6
6.6
6.0

9.9
8.0

82

"'75

125
iOl

Line 34. Sabine-Neches Canal

1157 2

1307 2

2230 2

1.5 .96 .17 .12 .18

.25

. }q

.22

.22

.20

.17

.06 .16

.04 .25

.11 .15

.02 .19

.05 .20

.05 .20

.29

.00

.58

.32

.41

.32

.9

.1

.9

.3

1.7 0.35 0.450.12 0.20

2.0

6.0

2.6

,.,
6.31.6

3.9

3.0

2.0

1.8

45
42
36
33

45
45
.0
31

.0
37
41
42

3.7
3.'
2.9
2.'

3.8
3.6
3.2
2.5

3.2
3.0
3.2
3.1

1,200 6.8 26.4
1,900 6.8 26.2
3,200 6.9 26.2
6.100 6.9 26.4

13,000 7.0 26.1

28.000 7,4 266

10,000 7.0 24.2
14,000 7.1 23.7
16,000 1.2 23.6
32.000 7.2 23.5

620 6.8 25.0
850 6.8 25.2

1,900 6.8 25.5
6,000 6.8 25,S

2.600 6.8 26.0
2.600 6.8 25.8

13.000 1.1 25.9
29.000 7.7 25.9

36

1
10
20
36 5

1
10
20
33 5

1
10
20
35

1
10
20
25
30

21047

1Ulle 5

llay 28

Jill\- 26 1025 1
10
20
32

13,000 7.1
18,000 1.2
21,000 1.3
24,000 1.3

29 7
29 ,
29.4
29.3

2.8
2.1
1.9
1.9

38
29
26
26

Sept. 23

Do.

0930

0940 2

1
5

1
5

10
20
30

23,000 6 7
24,000 7.1

24.000 8.2
24,000 8.1
24.000 8.1
28,000 8.1
32,000 8.1

21.4
21.2

21.6
21.6
27.5
21.5
27.4

'.9
5.6

5.'
5.1
5.0
'.6
'.3

74
70

68
64
62
58
54

Do.

Do.

0930 3

1720 2

"38
32.000 7.5 27.4
33,000 7.8 27.2

23.000 70 27.3
24,000 6 9 27.3

22,000 9.1 27.8
23,000 90 27.6

'.7
3.6

5.7
'.6
8.1
8.2

59
45

71
70

101
110

Line 35. Intracoastal Water.-ay

r'me 5

lui .. 2b

1025 2

1215 2

1000 2

1
16.5

1
16

1
5
6
7 5

10

12,000 6.8 24.2
12,000 6.8 23.8

580 6.7 28.2
580 6.7 28.0

1,600 6.8 29.2
2,500 6.9 29,5
4,100 6.8 29.5
5,300 6.7 29.6
8.500 7.0 29.6

3.1
2.9

3.7
3.0
2.6
2.5
2.5

38
35

<7
40
35
3'
3.

5.4 .6 1.1 .18 1.1 1.1

11.000 7.0 29.6 2.4 33

Line 36. Port Arthur Canal

09015 2 12.000 74 23.7
18,000 7 3 23.6
26.000 7 6 23.5
32.000 77 23.5 .10 .14

.31 .12

.21

.17

.18

.12

.IR

.07

.13

.0'

.06

.15

.00

.12

1.3

1.3

2.7

6.2

2.01.3

3.096
71
60
42

72
46..
.0

7.3
5.3
'.5
3.i

5.9
3.7
3.5
3.0

25.0
23.9
23.6
23.4

28,000 7.6
32,000 7.6
32,000 7.5
40.000 1.4

1
10
20
39

1
10
20
39

21720

~;w 3

See lootnote at eud of table.
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Table I --I'UTRI£:'i'T ANn OTHER D/VIRONYEl<>"TAL CHARACTERISTICS (jl'" WATER IN THE
SABISE-NECHES ESTUARY, 1968--continued

t as Ind1eatedl11liIR••• " • • ar.... per 'f. eJtcep

Depth
Specific

1'e.-
Turbld- Di••olved oJtYlen Blo- Pilo.ph.teconduct '".... ta. ...,~ pera- che.lcal Nt- A_o- Ni- (PO.)

of '24 Slte .,ater
ance pR lure b, Concen- Percent Slllca trate "YO tri le(.icro- Secehl oJtJ'len

PrtholTOhl
collection our) surlace !I (·C) tration satura- deaand (Si01 ) (S03) (SR.) {N01 )

(ftl
aboa at

11 dhc !I tion (BOD)2S·C) Y (ca) !I

Ltne 36. Pon Arthur Canal (continued).., 2R 1231 , 1 4,000 1. 1 26.8 4.1 59
2R 34,000 •, 25.9 ••• "June 5 1243 , 1 3,000 .., 26.5
'0 3,800 ••• 26.3

" 18,000 1.3 26.6
20 27,000 1.. 26.7
30 36,000 '.l 26.8

45.5 37,000 '.0 26.8 U 0.0 0.00 0.02 0.17 0,11

July 26 0935 , 1 20,000 1.' 29.4 ,., 86
lO 26,000 7.' 29.4 .., 77
20 27,000 7.' 29.3 '" 77
30 32,000 1.. 29.3 5.7 ..
46 32,000 1.. 29.3 5.' "

Sept. 23 1010 , 26,000 1.3 27.8 ••• "30,000 7.3 27.8 5 .• 14

Do. HOO , 1 21,000 ,., 28.8 .., H'
5 23,000 '.1 28.S 1.' lOO

Line 37. Sabine ....
lolay 2 1441 , 34.000 '.3 24.6 '.5 88 '.0 l.2 1.0 .20 .02 .lO .12

5 36,000 .., 24.3 '.7 89
lO 31.000 .., 24.0 5.' 78
20 40 .000 '.l 23.5 •. l "23 42.000 1.. 23.2 1.. 23

30 44.000 1.' 23.0 1.1 ,.
46 44.000 1.' 22.9 .. • 1.4 ,.. . 5 ... .02 .OR ....., " 2040 , 1 8,000 7. , 25.0 ••• " l.9 .. .32 .06 .12 .11>

" 5 12,000 7.' 25.5 5.3 67 ,.. 5.3 .1 ." .05 .12 ."
"'ay 28 1123 , 1 7 .000 7.' 25.9 ••• " 1.' '.5 ,.. .23 .10 .12 .15

5 19,000 .., 25.8 .., 81
lO 28.000 '.3 25.6 5.' 78
'0 37,000 .., 25.8 5.l "30 41,000 ... 26.0 '.l 59

42.5 41,000 .., 26.0 4. 59 1.3 .5 1.5 .00 ... .06 .12

June 5 1310 , l 3,900 7.5 28.6 2.l 1.7 .41 .05 .05 .1'
lO 10,000 7.' 27,1
l5 20,000 '.0 27.2
20 35,000 .., 27,0
30 39,000 '.0 26,8

" 39,000 1.. 26.7 ,., .0 .03 .03 .08 .12

June 6 1200 , l 4,000 7.l 27,8 5.1 66
5 5,200 1.1 27,0 4.1 52

lO 10,000 7.l 26,8 3.5 44
15 IS,OOO 7.' 26.8 '.7 35
20 30,000 7.' 26,8 .. 38

30 42,000 7 .. 26,4 .. 12
36,S 42,000 1 .. 26.4 .. 12

Jul}' 23 2100 l 31,000 • .. • 1.' H'
10 36,000 • .. , 7.J 107
20 36,000 .. .. 0 5.7 ..
30 36,000 • .. 0 5.' "45 37.000 • 2R 5 5.1 "

July 2R 0905 , l 27,000 7.' 29.1 5.' 80
lO 34,000 '.1 29,0 5.' "20 37,000 '.1 29.1 5.' ..
30 39,000 '.1 29,1 5.' 77.. 39,000 .., 29,1 5.l 77

46 39,000 '.1 29,0 5.' "
Sept. 23 1030 , 1 31,000 .., 29.2 5.' "5 31,000 '.1 29.1 5.5 11

10 32,000 '.0 27.8 5.' 14
20 33,000 '.0 28,9 5.' 59
30 36,000 '.0 29,1 5.3 "
43 36,000 • 27.8 5.5 59

5•• footnote " end of table.
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Table l.--SUTRIENT AND OTHER ENVIRO!'l'llENTAL CHARACTERISTICS OF WATER IN THE
SABINE-NECHES ESTUARY, 1968__continued

IReaulta tn .il1iar... per liter e.cept aa Indicated I

Depth
Spec1fi ,..- Turbid- Diaaoh'ed OJlYCeo 8io- Phosphateconduct 1"Do .. ,.....

"'~ ance pera-
by cbe.ical MI- ....- Ml- (PO.)

.f '2< Site water ,M ture Cooceo- Percent OJlJeen Silica trata ,1- trl te
collactton hour surface

(_icro- y (·c) Saccbi tratiou satura- de..nd (SiD, (NO,) (101. ) (NO,)
Pr'tbO/TOUl( ft)

ahos at y disc y tion (BOD)
2~·C) .Y '~l Y

Ltne 38. Sabine ....
)lay 2 1512 2 1 35,000 '.3 24.8 '.7 87

10 37,000 '.2 23.8 ••• "20 41,000 '.0 23.4 2.' 35
3D 44,000 7.8 22.9 0 0., ",000 7.' 22.9 0 0.., 27 2100 2 1 11,000 7.7 n.5 '.1 .. 1.7 2.1 0.12 0.04 0.11 0.12
41.5 14 ,000 7.' 25.0 ••• '8 2.' l.5 .1' .04 .13 .14

)lay 28 1200 2 1 30,000 8.3 26.4 '.7 .. 1.' 1.1 .0 .35 .02 .DO .08

10 31,000 8.3 25.8 ••• 77
20 39,000 '.2 26.0 .., 73
42 43,000 '.0 26.0 '.2 81 1.2 .0 .. .0 .01 .08 .09

July 26 .... 2 1 39,000 8.1 29.1 ••• 67
10 41,000 8.1 29,1 ••• 67
20 4t ,000 8.1 29.1 ••• '8
3D 41,000 8.1 29.1 '.7 71
41 .. 41,000 8.1 28.8 ••• "

Line 39. Gulf of lI:e.ico

Kay 2 1557 2 1 35,000 ••• 25.6 11.0 )5. 2.2 .. .0 .02 .08 .10
30 48,000 7 .• 22.5 .7 10
47.5 50,000 7.8 22.5 2.2 51 1.2 2.0 .1 .06 .02 .07 .11

Y Detenoined at data-collection alte.
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Table 2.-_CHEKICAL ANALYSES OF WATER FROM THE SABINE-NECHES ESTUARY. 1968

Hardness
Depth

D",. ... ""~
Speciftc ..ag- Po- .,-

Dissol"edCal- Cal- DensHy
or (2' SHe .ater conductance ..- Sodiu. tas- car- Sulfate Chloride sol ids Non-

<'~ boo- Ctual. (g/al
collection !hour) surface (aicroah08

(ea) "'~ (h'I.) .,~ (5°4) (Cl) (cl.lcu- cl.r-
'" 20 Cl

1ft) '" ". C) (K.) (K) ...
11.ted1 ~.- bo.-

(HCOl ) ..- .....~
Line 1. Sabine River

1.6 26

'Jar. 6 1140 2

1000

1
30

1
29

I"
2D6

'0'98

6 2 2.2
6.8 3 0

5,5 1.9

19
27

11

1.7
1.9

16
17

11
13

6.0

27..
11

"10.

6H

25
29

"

12
15

o

Line 2. Sabine Ri\"er

~lal·. 6 1210 2 ,
"15
29

1,450
2.320
5,970

25,000

17

"••191

2.
42

11.

'"

21.
362

1 ,010
4 ,680

•13
36

16.

24
22
30

••
62
95

276
1,130

382
660

1,830
8,600

7J2
1,210
3,350

15 400

150 1:10
223 210
606 51:12

2,8:.102,7t;0 1.011

Line 3, Sabine Ri ...er

1.040 1911o Illol
19.000 3.360 3.2kO .013

~ar. 6 1320 2

1128 2

1
59

1
71

2,000
30.700

27J
9.430

18 37
233 675

69 190

306 12
5,840 205

1,660 60

20
9.

"

'0
1,500

360

560
10,500

2,950 5.330 955 912

lolar. 6 1410 2 21. 5 14,900 121 300 2.680 90 " os. 4,780 8.670 1.5401,4901.005

Line 6. Ad_5 Ba\'OU

Kar, 6 1435 2 1
ID 5

4.610
11 ,700

47 85
97 234

784 27
.940 72

56
.6

204
412

1,370
3.650

2.570
6.440

46f! 422
1.210 .170 .004

6,800 1.130 ,090 .004
17,100 3 020 .940 .012

)1ar. 6

lola\"

1715

2

1
25

I
J5

11 ,900
27,500

4,400
13,800

99 214
211 605

36 82
101 302

2,130 72
5.220 182

722 27
.470 89

..
90

'0
51

.9.
.330

160
m

3,750
9,500

1,300
4,460

2,370
8.090

-l28 :19"
1,500 .,150 OOli

Line 10. Neches Ri ...er

)1.1.1", 1030 3 ,
"

25'
2SJ

12
12

3.9
3.'

28 2,9 20
28 2,9 21

29
27

46
44

139
136

30

"
1020 1

24
136
148 8,9 3.0 12 2.8 26 10 19 13

Line 12, Seches River

~al·. 7 1110 2 1
19

"
93D

2.190
24.900

16
24

191

15
39

570

lJJ
342

4.6:>0

• 3
lJ

162
"30...

59
110

1.180

",
600

8. :>00

447
1,160

1;}.300

102
221

.820

HO
196

:!.7roO .011

Line 13. Seches Ri\er

2,380 26 43
30.10a 228 660

1,270 242 :.'1'
18,900 3.290 ~.~I~ .Ol~

~al",

.JuI.· 24

1215 2

1405

10

"
1

54 '"13.800

374 15
5,800 201

11 9.6 81 4,7
110 306 2,550 91

J2
97

42
7J

123
.470

27
648

660
10,500

135
4 ,650

29'
8,400

67 32
1.5301.470 .00';

Line 21. Seches RI\"er

lola". 1520 2

2

1..
1

42

15,400
32,000

3,360
23,000

124 314
253 720

73 55
178 520

2,810 98
6,240 219

514 19
4,460 158

"113

53
.6

7J3
1,630

123
I .liO

4,980
11 ,000

990
7,840

9,110 1.600 1.:>60 1.001;
20100 36003500 1,014

1,820 408 365
14,300 259025201.011

Line 23. Sabine Lake

121 306

52 105
67 176

154 400
179 504

5.0 35

525

'49
'H

;62
892

,560 .520 .0058,840

215

2,910
4,910

11,200 2,0301.970 .OOA
14,10{' 2.5202,460 .010

,880

6.200
7.'00

1,630
2.700

..17

84.
1,090

176
360

667"
70
79

48
53

1172 34
1,510 55

2.730 94

3,390 121
4,280 150

5.610
...
• 09

15,000

19,100
23,200

5,450
8,720

1
7 5

1

'-'

3

1600

1555

3

1520

Kay 27

~Ial" ,

Do.
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Taule 2.--CHEMICAL ANALYSES OF WATER FliOW niE SABINE_NECHES ESTt·4RY. I'HOH __ ""111"".. r!

IRe.ult. 1n alilleraas per liter axcept a. Indicated!
--

Hardne".,
OI'pt h B'-Da •• I ••
"'~

S~ci f ic C.l- llIaC- Po- Dleaolved Cal- ''''''''11\'
or '34 Slte "a lpr conductance oe- Sodt"a ta.- <:ar- Sulfate ClIlorlll. eoltda Nun-

<:Iua bon- clu& , " ••
collectton ou, !Ilul'facP (atcroalloa

(Ca) atua ("a) at". (SO.> (Cl) (calcu- car- .. ,,, ...
I fl) .. 2>' C) (lila) (K) ••• ]al.d)

.ee- bon-
(HC~) D'- ...etua

Line 25, Sabine Lake

1:1,1'1"" 2,4:102.:170 I "0"Do.

134~ 2

1430 4

l~,.OO

22,200

127 31e

177 484

2,740 97

4,280 143

82,. '81
J ,120

4,950

7,600

8,960 1,6'0 1.!i7n I "'111

Line 27. Sabine Lake

11.:100 2,ono I.'lf>ll 1.lln"\I"r. ~

Do.

hUIt' ~

1111.

1300

1205

IUO

I~~!l

,

,

,

1,
1,

19,000

16 ,~OO

,....,
3.290
3.380

149 390

137 336

3,480 118

2,960 104

,... 831

'53

6,300

!l,3~0

'B.
,000

9.680 1.1:'tO 1,1170 .1I111;

Line 29, Sablnp Lake

14 .700 2,r.r.n ,5'IH .lIln

no.

\lay 2

.\ltl}' 28

Do.

1120

1140

1015

I.,""

,

,

I,
1,
1,

24 ,100

19,800

6,!llK}
14 ,200

2,~90

3,300

3,6!l0
4,130

1~9 4:i14

50 l:il9
IQ.4 300

72

4,no 158

3,830 126

1,120 42
2,560 94

688 :il7

62

"..
61

1,020

'56

'466'.

173

8,:100

7,000

.990
,:'l80

76.
98.

1,080
1,220

12.400

3.610
8.330

2,2!l0

,HO 2 .Olll! I"'~'

Ii:'.; 620
,SOO 1,4.;,n .1111';

,,\

0942 2

2010 2

Llne 33. Sablne-NeC'hes Canel

1.640 1.580 .nlll"

2,750

9,430
:iI.320
5,220

1,500

8.100

21.

'"

46

'B

842 3:i1

:iI,880 101

Line 31. Sablne Lake

••
116 328

4,980
4,910

7,430
17,800

...
24,000

1
39.5

1
16,~

1
10

,1127

lIa)' 28

June !l

lIa}' 21

Line 34, Sablne-Neches Canal

2230 2

22 38
220 675

80 5.5 38
644 2~ 44

l,l20 212 177
IK,!WO 3,3303240 .011

62 31
398 :1112

'92
2,l50

133
1,170

".
10,400

276
9.400

,.
'"
"1 ,500"'00

332 13
5.820 197

.,
76

11
34

1 ,010
21 ,600

'"3,950

2 ,140
33.300

1
33 ,

•"

1

",
1I~1

1307lIay 28

J"nl' S

}Iay 21

Line 36, Port Arth"r Canal

\la}' 2

June S 12(~ 2

1
J9

45.5

25,600
38,900

38,400

289 920 7,950 280 ". 1,990
8,850

14 ,100

13,600

,510 . \110 1 "II'<

1310 2

2040 2

,
Line 37. Sabtne Pass

."Wl ,.1"
,'";0 .1'1"" 1 _" ',I

,25H .:.'1111 1 .',,,,

.120 -1,020 .1117
,200 ~,nMO .021

J. lIt1
21C,:!1I11

6 Q70

22.!l00
29, IOU

12 ,600
16,000

2,320
3,8~

1,820
15.600

1,080
15,200

'"
2>•

2.220

1,750
2,260

"..
127

125
137

2~0 2,110 78

114 1,030 37
,DID 8,680 301

..
266 840 7,100 2506
332 1,060 9,020 317

'B
'25

3!l,700
43,500

7,450
13,600

5,960
48,000

3,650
41,000

1
42.5

,
42 ,5

I

"

1..
,1123

lIay 2

.\lay 28

June 5

\I;l.y 21

k!~8. S.blne Pan

)Ia~' 21

\lay 2M

2100 2

1200 2

1
U.!l

1

"

10,200
13,400

34.100
49,100

228 110 5.800 202
32!l 1,040 8,800 306

114 1,510
130 2,290

3.280
4,4.50

10.600
15,900

19,\011 3.4903.400 Ill)

2H,7uO 5.0904.980 .021

Line 39, G~lr of llIexico

lIay 2 , 1
47.5

33,200
47,400 380 1,16010,000 3!lO 143 2,4.90

11.700
17 ,700 ·It ,1100 ~.120 3 RIO .02:1
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Table 3 __ ANALYSES FOR SELECTED lOSS IN WATF.R FROIll THE SABINE-NECHES ESTUARY. 1968

{Results ill .UlllrUls per Iher ell:cepl as ind1<,:ated]

Depitl SpecHi

DU. Ti.e below conduct Il'on
Van-

Ltthi- Flua- hro- Al'ae- Sele- Cad-Cap- Bro- I~ Stran-
o! (2' She watel' ance (Fe) ..-

~ ride
Boron

.l~ on Leo< Zinc
",0 niu• • l~ .ide dide ttu.

collect ion hour) surface r.icra- ne,e
ILl) (F) 'B) (Cr) (0.) 'Ob' (2n)

(Aa) (So) (Cd) (8r) (I) (Sr)
Ut) ~~'cr

(lin)

Line 1. Sabine River

Val'. 6 1140 2

2

1
30 '"20'

10.

0.00
.00

.00

o ,
,,
.1

o 02
.0'

0.2 0.010 0 08
.2 .009 .06

.00

kine 2. Sabine River

Yar. 6 1210 2 I
13

"20

1,450
2.320
5,910

25,000

.00

.01

.01

.12

·,
.2
.2
.B

.'0

.20

.7B
1.0

1.2
2.1
• 7

2B

.010

.014

.014

.034

.22

.23

.64
3 0

Line 3. Sabine River

~ar. 6

""

1320 2

2

I
.0

7J

2,000
30,100

9.430

.01

.10

.03

·,
1.0 ."..

.BO

1.8 .007 .28
35 .033 4.0

Line 4. Intracoastill .ate.....ay

1I.llr. 6 1410 2 21.5 14,900 . 06 .. .2 -- 15 .040 1.7

Line 6. Ad_as BayOU

Yar. 6 1435 I
10 •

4.610
11 ,100

.03

.0'
.7.. .67

.•2
4.0 .024 .60

12 .023.4

Line 8. Sabine River

.4 .84

.9 2 1

Line 10. Nectles River

\l.ar. 6

Mar 1

~ay

HOS

1030

2

2

,
3

I

"
1

"
1

26

11 .900
27.500

4.400
13.800

".
253

146

.0'

.10

.0'
• 04

.00
,00

.01

1.2..
.2
·,

J.l

.34

.2

.0'

.00

.0'

12
31

.038 1.5

.032 3.1

.'B
I.'

.1 .012 .14

.1 .012 .10

.14

Line 12. Neches River

1I.ar. 1 1125 2 1
10
22

030
2 ,190

24,900

.01

.01

.OB

.3

.3

.0

. ".2B
I.,

.7
1.0

27

.010

.008

.028

.21

.27
2.B

Line 13. Seches River

.3 .JS
1.0 2-\

~"".

July 24

1215

1405

2 10

"
2 ,380

30.100

.67

.01

.10

.1 .00

2.0 .013 .:10
34.03038

Line 21. Seches River

\Ia,·. 1 1520 2 1.. 15,400
32.000

.06

.0'
.5 1. 1

1.0 3 1 "36
.026 .6
.018 .0

J,; .. y 1 2 1

"
3.360

23.000
.01
,0'

1.2
.7

.26
I.'

.52
, 0

Line 23. S.. bine Lake

1 19,100
5 5 23,200

)lar. S

Do.

May 2

lIIay 21

1520

1555

1600

3

3

3

1
7 ••

15.000

5,450
8.720

.00

.0'

.".06

.03

.02

..

.7

.0

1.2
1.2

.2

I.,

1.3
1.9

.48

.67

.0'

"
21
25

.032 1.7

026 2.2
0322.5

.li8
1.3

Line 25. Sabine Lake

ll..•. 5 1345 15.400
22,200

.0'

.0'
..
.7

1.0
1.5 "24

I.'
.024 2.4

Line 21. Sabine Lake

Do.

"00

1205

2

•
B 19,000

16,500

. 0'

.06

.... 1.6

1.2

20

17

.022 2 0

.026 .8
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Table 3.--ANALYSES FOR SELECTED IONS IN WATER FROM THE SABINE-NECHES ESTUARY, 1968--conltnued

{Results 10 .1111gr.... per 11ter except as 1ndicated]

Depth Speeit1
conduct Man-Date Time below Iron Litht- Fluo- Chro- Cop- Arse- Sele- Cad- Bro- lo- St ron-

of ('4 Site water ance (Fe)
.a·

~ ride Boron
.11.1. Lea. Zinc nle niulII lIIiulll aide dide tiuIII(aiero- nese (B'

per (Pb) (Zn)collection hour) surface (Mn) (Li) (Pl (er) (Cu' (As) (Se) (Cd) (Br) (l' (Sr)
(ft) agi'et

t

Line ,.. Sabi ne 1.aI<e

Mar. 5 1120 24,100 0.08 •• B 1.6 27 0.027 2.1;

Do. 1140 4 1 19,800 .•7 .B I.' 21 .023 ,.,
.'ay , , I 6,550 .0' 1.2 .55 .72

6 14 ,200 .05 .4 I.' I.,

May 28 1050 3 6 4,130 .32

L1ne 31. Sabine Lake

••y '7 2010 , 4,980 .41

••y 'B 0942 2 I' 17,800 1.1

Line 34. Sabine-Neches Canal

••y 27 2230 2 1 567 .1 .0'
33.5 3,950 .3.

May 28 1307 2 1 2,140 .1 .17
35 33,300 l.B

Line 36. Pori Arthur Canal

l.l3y 2 2 3. 38,900 .12 1.3 3.2 5.7

Line 37. Sabine Pass

---••y 2 2 1 35,700 . 12 I. • 2.B 4 .6
4. 43,500 .13 1.4 3.6 5 6

May 27 2040 2 42.5 13,600 .B8

May 28 1123 2 1 5,960 .43
42,S 48,000 3.7

Line 38. Sabine Pass

)rIay 28 1200 2 1 34, lOP 2 .•
4' 49,100 3.B

Line 3•. Gulf of Mexico

)rIay 2 2 47.5 47,400 .16 1.4 4.2 5.0
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COLORADO ESTUARY

The Colorado estuary covers an area of about 2
square miles and consists of the tidal part of the
Colorado River and adjacent sections of the Intracoastal
Waterway (Figure 9). The minimum depths in the river
channel are about 6 feet at mlw except at isolated holes.

7

,

The reconnaissance of this estuary was ronducted
on May 9, 1968. The data-collection sites are shown on
Figure 9, and the field data are given in Table 4. The
discharge of the Colorado River near Bay City, about 10
miles above the estuary, averaged 5,400 cfs (cubic feet
per second) for the period May 3-9.

EXPLANATIQ'II

Baud By US Gt~Cll sw....,. 1956 ,..

Figure g.-Data-Collection Sites in the Colorado Estuary
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Table 4. __ !'o-uTRIE:-"T AIiD OTHER EliVIROSlltE!'o"TAL CHARACTERISTICS OF '-\TF:R ,'>
mE COLORADO ESTUARY, 1968

1 dl t d]'"IIII>... '" " . 19riUIIs pe' n, eJlcep .,
" <. •

Depth
Spec! t1c

Te.. -
T1.Irbid- Dlasol ved oxygen Blo- PhosphJ.leconduCT - "yDm TiMe belo..· ~r.- cheMic. 1 Ni.- A_o- Si- (PO.)., (24 Site .... ter

.nce p' ture by Concen- Percent S111c. trate "'~ Trl te(.lcro- oJlygen

OTthol ToUI
collect ion hour surface 11 I·C) Secchi tration satura- de.and (S101 ) (SO:!) ()l:H.) ( S01)

Cftl
alios at y disc l' tlon (BOD)25~C) II (00) 1I

Line ,. Colorado RlYer

\lay 9 1220 , 1 36D 7 .. 22.9 , .1 105
16 36D 8 3 23.0 ,.. 108

Line 6. Colorado River

~ay 9 1240 , 1 "D 7.6 23 , 8.8 101
15.5 3" 7.7 23 , 8.3 "

Ltne 8. ColoradO River

Yay 9 1322 2 1 35<1 7.8 23.5 '.1 107
J) 360 7.7 23.6 '.7 ".

Line ,. Colorado River

Nay 9 1340 1 1,000 23.6 8.7 102
ID 1,300 23.15 , .0 1'6
16 2,000 23.6 8.6 102

Line lD. Colorado River

\1:I.~. 9 1403 , 1 990 8.0 23.5 8.7 102
10 1,500 7.' 23.5 ,., 108
15 1.700 7.' 23.4 '.8 113

Line 11. Colorado RlYer

.\la)' 9 1412 , I .50' .6 23.4 8.8 101
lD .500 .6 23.4 .., 106
17 .700 .7 23.4 '.3 107

Line 13. Colorado RlYer

\la)' 9 1427 , 1 3.100 8.' 23.4 8.D 93, 17.000 8.1 23.4 8.3 ..
6 31.000 8.1 23.7 8.' lD8
7 35,000 8.1 23.8 7.8 lD4

10 38.000 8.1 23.9 7.' 10.

14.5 38,000 8 .1 23 ., 8 , 119

Line ... Colorado River

\lay 9 1508 , 37,000 7.8 23.9 7.4 99
37,000 7.8 23.9 7 .• 104

! D£'ter.inf'd at data-collection sile.

·36·



LAVACA-TRES PALACIOS ESTUARY

The Lavaca-Tres Palacios estuary covers an area of
about 350 square miles and consists of the tidal parts of
the Lavaca and Navidad Rivers, the tidal part of the Tres
Palacios Creek, Lavaca Bay, Keller Bay, Carancahua Bay,
Tres Palacios Bay, Matagorda Bay, Matagorda Ship
Channel pass, Pass Cavallo, sections of the Intracoastal
Waterway adjacent to the estuary. and the tidal part of
small tributaries and bays (Figure 10).

Water depth is less than 13 feet in Matagorda Bay,
except in the Matagorda Ship Channel, which is 40 feet

deep. The rivers generally are less than 15 feet deep
except for isolated holes.

Data for the Lavaca-Tres Palacios estuary were
collected during four periods from February through
July 1968 at sites along 39 range lines (Figure 10). The
data are presented in Tables 5,6, and 7.

The extremes in specific conductance, temp­
erature, and dissolved oxygen at depths of 1 foot below
the surface, between 12 and 15 feet below the surface,
and greater than 15 feet are given in the following table.

EXTREME
SPECIFIC

CONDUCTANCE
(MICROMHOS

AT 2S
Q
C)

pH TEMPERATURE
(oCI

DISSOLVED
OXYGEN
(PERCENT

SATURATION)

Maximum
Minimum

30,000
400

Data collected 1 foot below the surface

9.0
7.0

32.0
9.4

140
19

Data collected at depths between 12 and 15 feet

Maximum
Minimum

Maximum
Minimum

42,000
400

42,000
26,000

8.8
7.6

Data collected at depths greater than 15 feet

8.9
7.1

30.2
9.8

29.4
10.4

121
13

116
12

The extremes in nutrients, silica, and BOD at depths of 1 foot,
between 12 and 15 feet, and greater than 15 feet are as follows:

(Units in milligrams per liter)

EXTREME NITRATE
NUTRIENT

AMMONI UM NITRITE PHOSPHATE
ORTHO TOTAL

SILICA
BIOCHEMICAL

OXYGEN
DEMAND

Data collected 1 foot below surface

Maximum 5.0 0.52 0.02 0.88 1.2 14 5,4
Minimum .0 .00 .00 .00 .02 1.3 .5

Data collected at depths bet\oVeen 12 and 15 feet

Maximum 4.5 .35 .04 .20 .34 15 2.4
Minimum .0 .00 .00 .00 .02 1.7 .7

Data collected at depths greater than 15 feet

Maximum 5.5 .17 .15 .07 .12 3.7 1.1
Minimum .0 .00 .01 .02 .04 1.2 .3

The results of the analyses for nutrient and
environmental characteristics of water in the Lavaca-Tres

Palacios estuary are given in Table 5. The chemical
analyses of water from the estuary are given in Tables 6
and 7.
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Port
Lavaca

TEXAS

Study
area ...........

Localion map

•
z/
O'enl
><.
~I,

- 24 or _17
2
~

,=========''========310 Miles

EXPLANATION

Data-collection range-line number

Doto-collection site number

Figure 10

Data-Collection Sites In the Lavaca-Tres Palacios Estuary

Base by us GlolOQical Survly. 1956
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Table ~. __101TRl~"T A.'l0 OTHJ:R DVIROXlIENTAL CRAIlACTE.IllSTICS OF WATER Iii
THE LAYACA_TRIS PALACIOS ESTUARY. 1968

(R.eulta 111 1I.1l11.r... per IUer .xcept u lndicated]

Depth
Spe;c1fie

Te.- Turbid· 01aaolYK 0KY.ell Bio- Phoaphateeooduet- '"0... Tl..e below .oee pe;r.- ., cb_lcd Nl- ....0- ,,- (PO.)o. '24 Site ",.ter ,H ture COllcell- PtIrcellt 0.'••11 Sl11e. tr.te n'~ trit.
eollectlon hour) aurtac_

(llicro- 1/ (·C) Secchl tratlon eat ura- d••and (S10.) (NO, ) (NH.l (NO.) pr tho lTOUI( ttl
ahna at

11
diac !I Hnll (BOD)

2~·C) Y (ca) 11

Line l. Lavaca River

)II.)' 8 1030 2 1 HD 7.' 23.7 ••• "14.5 .00 7.' 23.7 ••• SO

LillI. ,. :savld.ad lli.Yer

)lay Il 1020 2 1 520 7.7 24.4 7.2 ..
••• 600 7.8 24.4 7 .• "

Llne 3•. Savldad River

May 8 1505 2 , 600 8 • 24.1 7.< "26 .5 .90 8 2 24.0 7.1 ..
Llne JO. Savldad Rlvt'r

lolay 8 1525 2 1 • 30 8.3 24.4 7 .• 88
13 $70 8.2 24.3 7.8 92

Line k Savldad Rlvt'r

:.lay 8 1533 2 1 500 8.2 24.4 7.0 82
5 52$ 8.2 24.4 7.1 ..
7 .10 8.' 24.4 7.2 "8 510 8.' 24.4 7.' "• 770 8 .• 24.4 6.' 81

Llne .. l.&vac. Rlver

lolay 8 1440 2 1 600 8.2 24.2 6.' 81
5 .., '.1 24.2 ••• 81

• 8,100 8.1 24.4 '.2 .,
10 13,000 .. , 24.4 3.1 38

Do. 1553 1 • 90 ••• 24.4 7.1 ..
8 620 .., 24.2 7.2 "• 5,500 ••• 24.4 .., $7

10.5 12,000 '.1 24.4 3.0 37

Line 5. Lavaca Rher

lIlay 8 1055 2 1 590 7.6 24.1 7.3 86

• 690 7.6 24.1 6.7 79

• 3,600 7.' 24.2 6.' 81

• 10,000 '.1 24.4 6.1 ,.
11. :5 IS ,000 7.6 24.8 3.' ..

Do. 1415 2 1 870 8.2 24.0 6.8 80
5 1,400 8.3 24.0 ••• 78
8 1,700 '.2 24.0 6.' 76

• 4,300 8.3 24.2 6.0 71
12 16,000 8.1 24.6 ,.. "

Do. 1610 2 1 880 8.6 24.2 7.1 ..
• 1,100 '.2 24.1 7.2 "8 1,300 8.3 24.1 7.0 82

• S,100 8.6 24.4 5.0 60
13 15,000 8.0 24.6 2.0 25

Line 5•. Lavaca River

\lar 8 1120 2 , 1,400 8.0 24.0 7.2 "5 5,600 8.3 24.1 6.' 77

• 14,000 '.1 24.8 5.' 73
10 17,000 7.9 24.6 ••• 56
12 17.000 7.' 24.6 '.0 52

Do. 1630 2 1 1.600 ••• 24.3 7.' 92
5 1,700 ••• 24.2 '.3 ..
7 8.200 ••• 24.6 6.' 83

10.5 16,000 '.2 24.6 5.5 69

Line 6. Uvaca River

reb. 20 1250 2 , 700 '.1 11.0 13 12.4 112
5 1,100 '.2 10.7 16.5 1<7

11 1,500 8.3 10.2 13.9 123 11 3.5

lIlay 8 1640 2 , 3,300 '.6 24.4 ••• '00
5 4.700 ••• 24.2 7.5 8.

• 7,000 '.7 24.2 6.' 77
10 10,000 ••• 24.6 U 92
12 16,000 8. , 24.6 '.6 ..

June 12 1545 1 .00 7.' 30.2 7.< 99 5.0 1<

• .00 7.' 30.0 .8 100
12 .5 5,400 7.' 30.0 7.8 100 2.2 15

S•• footnote at end of table.
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Table 5. __ SUTRIE."IT AND O'nIER E.'-VIRO!rl·UHTAL CHARACTERISTICS OF WATER II"
THE LAVACA-TRIS PALACIOS ESTUARY, 1968--continu.d

as 1 dl at dltlIt(R.0. ,. • • ,ra'-II per et, eac.pi • c •
Depth

SpecHi
T••-

T'utbld- Di••olv.4 oa:ycen 8io- Phosphateconducl- "yOu. Tlae
""'~ ance pera-

by che.ieal N1- ....- Hl- (PO,I
of (2' Site w.. ter pH ture Concen- Percent oa:ycen Silica trata .."" trite

Orthol Total
collection hour surface

(aiero- y (·Cl Seechl tration s.tura- de.and (510,) (SO, ) (SH, ) (NO,)
( ftl

ah015 at y dhc V tion (BOD)25"C) Y {cal y

Line 6. Lavaca River (contlnued)

lul~' 18 1215 1
5

10
13.5

440 8.1
440 8.0
440 8.0
420 8.0

30 3

'"" 7
"8

6.R
6.3
'.7
5.5

"8J

"72

.R 0.3

.,
0.12 0.02 0.14

.01 .16

0.33

.34

1148 2

1-155 3

14 ,000 8.2 24.0
26,000 7.9 23.8

13.000 8.8 11.5
16.000 8.8 11.4
31,000 8.5 10.6

15,000 9 0 11.8
14.000 8 9 11.6

11.000 88 13.4

.'8

.lG.1:":

.26.0'

.00.00

.'0

5.0

3. ,

5.2

1.1

4.,

6.'

..,

'.7

6.0

11

10

10

3.3

...

Rl

"...

78
78

100

.,
"
'0
"'0
21

"
78
73
72

123
131
'0

..,

12.8
13.8
R.8

8.3
10.2

8.3
R.'

10

7.1
7.7

1.5
1.4
1.5
l.6
'.0

'-'
5.7
5.6

76

Line 8. Lavaca Bay

76

30

Line 1. Lavaca Rivet

12.4
11. 7
12.9

8 3 29.8
8 3 29.3
8 3 29.3

8.5 30.8
8.5 30.8
8.3 30.1
8.3 30.2
8.3 30.2

.,0
1,000
1,200

1,600
2,300
4,500
4,500
4,100

5.100 8.5
11,000 8.6
18,000 8.5

5

1
5
8

3

1
5

10.5

1
3
5

10
13

1
5

11

1
11. 5

,

,

1345

1505

1257

1320

1430Do.

Do.

July 18

Feb. 20

Feb. 20

June 12

Jul}' 18 1310 1,400 8.5 30.2
1,400 8.4 30.0

25,000 8.2 23 6
25.000 8.2 23 6

3.500 83 29 8
4,800 8 2 298
4,80082300

1.100 81 31.0
2 000 8 0 30.0
2.000 8 2 30.8

.9 23 6

.9 23 6
100
105

.,
82

103
103
103

103
103
100

8'

"......,.
71

7.7
7.7
7.'

6.'
6.'

8 0
R 3

, ,
'.5
7.6
7.6
7.6

...
6.'
6.0
5.'

"
'830.3

30.0
29.5
29.8

1,100 8.4
1,000 8.4
1,000 8.3
1,200 8.3

24.000
25.000

1
5,
1

•,

• 5

1
3
5
6

1,

1, ,
3

3

1230

1140

1203

1620

1632

Do.

Do.

Do.

\la~' 8

.June 12

Line 9. Lavaca BaI

1415 3

31,000 10 11.4

20.000 9.0 94
20,000 8.8 9 8
21.000 8.8 9 8

8;; 31.4
8 6 31 4
8 4 30 4
8 3 30 4

5.5

..,
3.8..,

1.8

3.3

3.'

3.'...
1.8

2.6

"
"

"'0
"20

10'
8J
R8

"80
88

1.4
1.5
1.4
1.5

...
10

10.3
'.6
8.'
8.1
8 ..

'-'

76

7612.1
12.1
11.0

12.0
12.0
11 .7
11.0
11.4

2,600
3.200
4,900
5,800

20.000 7 8
20.000 1 7
29,000 1 4

18,000 1.1
18,000 .1
20.000 6 9
25.000 6 8
31.000 68

1
3
5

11

1
3
5,,

12

1
3
5

1
5

"
3

1530

"'"

"'"

Do.

• ('b. 20

June 12

feb. 22

luI}' 18 1321 3 1
5

10.5

1,400 8 4 30 ..
1,400 83 29.9
1.600 8 3 29 6

'-'
6.5
6.1

88
86
80

1.4 .3

.3

.0'

.12

.00 .06

.00 .35

.46

.70

See rOOtnote at end or table.
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Table 5. __ !iUTRIE'" AND OTHER ENVIRONIlIN'TAL CHAlUCTERISTICS OP WATER IN
THE LAVACA_TR£S PALACIOS ESTUARY, 1968--conUnued

i di t d]11.1111{>'"" " , . Ir.... per er, ezcep •• , <& •

Depth
SpecHt

Tes-
Turbtd- Di••olyed o"l.n 8io- Pho.pbat.conduct it,

De" lio. ...,_
anc. pera- b, ch_ical ..- _0- ..- <PO. }

of '24 Sit. ..ater p' tur. COllcan- Perc.nt o.,.pn Silica true 0'_ trite
collection our) .urface

(sicro- y (·C) S.ccbi tr.Uon ...tura- d._nd (UO.) (1(0, ) um.) (It°t )
p..thol Total(ft l

aho. at y d1ac !I Uon (BOD)25·C) Y (ca) 11

LID.. 10. Lavaca Bay

June 11 "'0 2 1 9,100 8.'
10 17,000 8.0
20 26,000 7.'
36.5 33,000 8.0

July 18 1003 2 1 5,300 8.' 30.0 .. ,.. 7S
10 5.600 8.' 29.6 '.2 70
15 32,000 8.0 28.4 1.2 17
20 35,000 8.' 29.3 1.2 18
2S 37,000 8.1 28.3 1.8 2.

30 37,000 8.1 28.4 1.8 2.
36.5 37,000 8.1 28.4 2.3 34 0.3 0.3 0." 0.15 0.07 0.12

Line 11. Layaca Bar

June 11 16SO 2 1 2,900 8.' 32.0 '.0 123 7.7
S 3,400 8.' 31.8 8.' 118
7 3,400 8.3 31.. 7.1 9S

10 3,400 8.1 30.9 '-' "IS 3,700 8.0 29.9 '.3 57

July 18 1400 2 1 2,400 8.1 31.8 41 .., " 2.8 .2 .52 .02 .88 1.2
S 2,400 8.0 31.3 3.' 53
7 2,400 8.0 31.<1 3.7 SO

10 2,600 7.7 30.6 1.0 14
IS 2,SOO 7.8 30.2 U 33 1.8 .3 .33 .02 .43 .'0

Line 13. Chocolate Bay

June 11 1625 2 1 3,600 7.0 30.2 '.8 131 7.'
S 3,500 ,.. 30,3 '.8 131
7 S 3,500 ,.. 29.4 '.8 127

July 18 1035 2 1 2,800 '-' 30.0 30 S.8 77 .S .2 .12 .00 .22 .28
11 2,800 8.' 29.<1 S.8 7S
11.5 2,800 8.S 29.2 ,.. 77 1.2 .3 .00 .00 .27 .30

LIne ... Lavaca Bay

June 12 1415 • 1 7,500 8.3 30.2 l.S 20 1.6 •••, 10,000 8.2 29.3 l.4 18
10 16,000 8.2 29.4 1.2 16
12 20.000 8.2 29.4 1.2 17
IS 24,000 8.2 29.0 0.' 13

30 33,000 8.1 28.4 0.8 12
.0 33,000 8.1 28.4 1.. 20 1.1 3.'

July 18 1433 • 1 4,300 8.S 31.2 43 '.S 88 1.3 .2 .17 .00 .0' .21
S ",.00 8,S 30,8 '.3 8S
7 5,300 8.S 30,6 '.8 79

10 23,000 8.2 29.2 3.1 43
15 32,000 8.2 28.8 2.3 34

20 37,000 8.2 28.8 2.' 43
30 38,000 8.2 28.8 2.' 43
.0 38,000 8.2 28.8 •. 1 Sl .3 .1 .17 .0' .03 .10

Line 19. Layaca Bay

Feb. 22 1315 3 1 25,000 '.0 '.8 8.1 79 1.3 ..,
5 28,000 '.0 ••• 8.2 81

15 29,000 '.0 10.0 8.1 80
25 30,000 8.' 10.4 7.' 74 --
32 30,000 8.8 10 .• 8.0 80 3.' ,.,

June 12 1350 3 1 12.000 8.' 30.8 2.' 33 2.1 '.8 2.3 .03 .01 .06 .08
5 12,000 8.3 29.9 2.' 33

10 13,000 8.2 29.8 1.8 25
IS 18,000 8.2 29.7 1.8 25
20 33,000 8.2 29.0 l.4 21

30 33,000 8.2 28.6 .., 25
41 35,000 8.2 28.6 2.2 32 .. 3.7 . 00 ... .01 .02 ...

July 18 1511 3 1 5,100 8.' 31.2 51 '.S 8.
5 5,400 '-' 30.8 '.5 8.
7 .5 6,100 8.5 30.6 '.2 85

10 23,000 8.3 29.0 3.' SO
15 35,000 8.3 28.8 3.3 49

20 38,000 8.3 29.0 3.7 55
30 40,000 8.3 28.9 3.2 .8
.0 38,000 8.2 28,9 3.3 49 1.2 ..

Line 20. lIlataSorda Say

.June 12 0845 2 1 14 ,000 8.3 29.0 '-8 lOS
5 16,000 8.2 29.0 '.8 92

10 22,000 8.2 28.6 '.8 81
20 38,000 8.2 28.4 .., 9S
35 38,000 8.2 28.2 7.' 10.

45 37,000 8.2 28.2 7 .• 11.

See footnote at end of table.

- 41 -



Table ~, __NUTaI~T ASD OTHER ENVIROYWENTAL CHARACTERISTICS or WATER IN
THE LAVACA-TRES PALACIOS ESTUARY, 1968__cQntinued

(Results in aUlier... per lIter ellcept a.s indlc.ted)

Depth
S~elfl

Te.-
TlIrbld- Diasolved OllYeen 810- PlIoaph.teconduet l<,"".. Tlae

"'~ a.nee pera- .. ch_leal Ni- _0- !11- (PO,)
of (2' Sit. ..ater pR ture COneen- Percent oxycen Silica trate

".~
trite

collection hour) surface
(alcro- l! (·C) Secchl trl'tlon •• tura- de••nd (SiOl (NO,) (NH,l (HOt)

prtholTOt.l(ftl ahos at
!I dhc !/ tion (800)2~·C) 1 (ea) 11

Jul)' 18 1645 2

Line 20. Kat.lord. Sa, (continued)

20,000 8.6 21.6
22,000 8.5 31.2
23,000 8.4 30.6
29,000 8.4 29.6
36,000 8.4 29.6

36,000 8.4
36,000 8.4
41,000 8.3

.10

0.16

.0'.0'

0.00 0.11

.12

0.23

.,

0.'

.3

91
R6
8.
67
62

9J

"93

"61

64

""

....
62

3.7
3.7

•••

7.'
7.'
7.3
7.3

6.3
6.0
5.8
'.6..,

6.7
6.i
6.0

• .i
• .i..,
4.3

• .3

71

..
Line 21. Mat.SOI'd. aay

29.4
29.4
29.4

8.4 29.4
8.2 28.8
8.2 28.7
8.2 28.6

8.6 31.0
8.~ 30.0
8.~ 29.6
8.4 29.2
8.4 29.4

8.4 29.4
8,3 29.2
8.3 29.2

11,000
17 ,000
18,000
22,000
37,000

40,000
41 ,000
41 ,000

22,000
39,000
39,000
39,000

1
10
3D
J9

1,
7. ,

10

"

1,
7.'

iO

"
'0
30
J8

'0
30
39

,

,1600

09l~June 12

July 18

LIne 26. T'res Palacios Bar

.lul)' 19 105~ 2 1
• 5

1,~0 8.6 29.8
2,800 8.6 29.S

9.3
10.2

122
136

iO
10

.,., .12
.06

.01 .22

.00 .21 .".26

Line 27. Tr•• Palacios aay

,Iuly 19 1110 1
5

iO
14 .~

9,000 8.4
9,900 8.4

10,000 8.3
12,000 8.2

30.4
30.2
29.8
29.6

6.1
5.1
4.7
~, .1

R2
69
64
70 8

.,

.,
.12

.00

.01

.00

.36

.'0

.43

.24

Line 28. Tres PalacioS Say

July 19 1030 1
3
6

7,000 8,6 29.6
7,600 8.6 29.6
9,~0 8.3 29.6

'.6
R.l
6.'

116
109
R'

'.9 .,
.,

.32

."
.00 .14

,00 ,30

.22

.37

Do.

Do.

IOl~

l00~ 3

i
5

•
1
6

9,~00 8.5 29.8
9,800 8.5 29.6

14,000 8.5 30.0

11,000 8.6 30.4
12,000 8.5 30.2

9.'
6.7
8.0

10.2
9.1

'"119
110

140
125

Lloe 30. T'r.s Pal.cios Bay

Do.

Do. 1630

July 19 0~30

13,000 8.5 30,0
13,000 8.5 30,0

.18

.16

.15

.19

.10

.13

,00 ,10

.02 ,13

.00

.00

.00

.00

". . 35

.26

.1

.,

.,

.,
5.'

1.3

'.6

111
11.
m

112
111
100
89

101
82

120
106

130
130
115

123
123

7 ••
6.0

8.9
7.6

9.5
9.'
8.'
'.0
'.0

8.0
8.1
8.3

8.1
8.0
7 .3
6.5

8.6 29 9
8.6 30.0
8.5 30,2

13,000 8,7 30.7
17 ,000 8.6 30.6
17,000 8.6 30.~

16,000 8.7 30.6
16,000 8.6 30.6
16,000 8.6 30.0
16,000 8.5 29,6

15,000 8.6 30.4
l~,OOO 8.5 29.8

16,000 8.4 29 4
17,000 8.4 29 6

13,000
14,000
16,000

1,
7

1,
11

1
7

1
5

10

"
3

,

1715

08~ 3

16~ 2Do.

.July 17

Do.

Line 31. Intracoast.l .... terw.y

.1uly 17 12lS 2 1
10
18

2,900 8.3 30.2
3,900 8.4 29.6
9,600 8.5 29.4

" 7.1
7.'
7.0

95
96
92

Line 32. lotraeo••t.l Waterway

.Iuly 17 1245 2 1
10
16 ,

9,000 8.5 30.3
10,000 8.5 30.4
14,000 8.5 29.9

7.6
7.1
6.0

103
96
82

See footnote at end of table.

- 42-



Table 5.--NUTRIENT ASO OTHER ENVIRONIlENTAL CHARACTERISTICS OF WATER HO'
THE LAVACA_TRIS PALACIOS ESTUARY, 1968--contlnu~d

{Rellult. In aUUlr... per liter except as Indlcated]

Depth
S~c1flc -- Turbld- Dl••olved °lQ'laD 810-cODduct '" Pho.phal~

D.., Tllu' .,.1_
anca ~ra- D, cb_lcal Nl- "'0- Nl- (PO.)0' '24 SlU ..at~r (alcro- " ture CODceD- Percent oJtYleD !Ulca trata "'~ trite

collect ion hour lIurlac~ 11 C·C) Secchl tratloo lIatura" da_nd (StO, ) (!f0,) (NH.) OfO, )
Orlh<>ITOUlUt)

aha. at
11 dlee 11 tlon

25°C) 11 (cal l! 'BOD)

II PC U "'tugrd • flu

.Iuly 17 1045 1 22,000 ••• 29.5 7.0 100 1.7 0.' 0.17 0.00 0.08 0.17
7 22,000 8.' 29.2 '.0 83 1.9 '.7 ., .09 .01 .10 .18

00. 1105 1 20,000 8.' 29.4 3' 7.' 100
7 20,000 8.' 29.1 .., 90

Llne OS. Matagorda Bay

July 17 1350 1 21.000 8.' 30.2 139 7.' 111, 21,000 8.' 30.0 8.1 11.
8 22,000 8.' 29.2 7.. 103

• 22,000 ••• 28.9 7.' 10.
10 23.000 8.' 28.9 ••• 54

00. 1315 , 1 18,000 8 • 30.6 .. 7.' W 1.7 ., .IS .02 .,.
3 18,000 8 • 30.6 8.0 113
5 18.000 8.' 30.5 7.. 110.. , 18,000 '.5 29.6 '.5 .0 1.4 .. .IS .00 .08 .Hi

Line 36. Malagorda Bay

Jul} 17 1510 1 18.000 8.' 30.1 •• 7.5 104 1.4 ., .12 .01 .1' .15
5 18,000 ••• 30.1 7.5 10.

10 18,000 '.5 30.0 7.' 100
12 5 24,000 8.' 29.0 3.' " 1.3 .1 .23 .04 .14 .1'

Uo. 1535 5 1 16.000 ••• 30." 137 7.7 105
5 16,000 8.' 30,3 7.' 104

10 16,000 '.5 29.6 ... 88
12 16,000 8.5 29.6 ••• 88

00. 1600 • 11,000 8.7 30.9 54 8 0 111 1.7 6.' ., .06 .01 .10 .18
; 11,000 8.7 30.8 7 .8 108
7 15,000 8.' JO.6 7 .. 107
8 , 18,000 8.' 29.8 ,., 76 1.. ., .0' .00 .11i .23

Llne 37. Illata.gorda Ba,
·Iulle 12 1150 1 24,000 8.3 29.9 ,.. 77

3 28,000 8.3 29.9 , , 80, 37,000 8.' 28.8 '.5 Il2
10 38,000 8.' 28.6 '-' 82
13 42.000 8.' 28.6 S,3 80

00. 1231 , 1 30.000 8.3 30.6 3.' 57, 32,000 8.' 29.4 '.0 ,.
7 37,000 8.' 29.0

• .1
51

10 37.000 8. , 29.0 ... 66
12 37,000 8.' 29.2 .., 67

00. 1255 3 1 16.000 8.' 31.4 '.0 "3 11 ,ODD 8.' 30.8 ••• 62, 19,000 8.3 29.6 ... 51
10 20,000 8.3 29.6 ••• "12 , 20,000 8.3 29.6 '.7 66

00. 1310 1 14,000 8.' 31.6 3.1 .. S.4 , .1 1.1 .03 .01 .0' .12, 14,000 8.3 30.0 3.' 47

• , 14,000 8.3 30.0 3.' .8

luI}' 17 1435 1 17,000 8.7 30.3 122 8.' 117 1.' ,.. .3 .03 .01 .11 .14
5 17 ,DOD 8.7 30.2 8.' 118
8 27,000 8.' 29.0

• .1
.,

10 32,000 8.' 29,0 ••• "13 35,000 8.3 29,0 '.3 34 .. '.7 .1 .23 .04 .11 .13

luI)' 18 0915 3 1 17 ,000 8.5 29.6 107 5 8 81
10 19,000 8.' 29.4 5.5 76
13 19,000 8.' 29.4 5.5 76

00. 0"'"' • 11 ,000 8.' 29.9 .. '.1 ..
.5 14.000 8.3 30.0 5.' 81

00. 1800 1 19,000 8.' 30.6 7. '.5 .3
5 21,000 8.3 30.0 '.0 85
8 29,000 8.1 28.8 '.8 41

10 36,000 8.1 29.0 '.8 41
13 40,000 8.1 29.2 3.' 55

00. 1817 , 1 18.000 8.' 30.4 51 ••• 8.
5 18,000 ••• 30.2 5.9 82

10 24.000 9.3 29 .• 5.0 69
12 5 27,000 '.3 29.3 4.2 60... footnote ., end of table .
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Table 5 --NUTRIENT AND OTHER ESVIROSMESTA~ CHARACTERISTICS OF WATER IN
THE LAVACA_TRES PALACIOS ESTUARY, 1968

dl1H1111I"," U • • .<~ p." ". eJ:cept. as '" cated

Depth
Spec1fl

Te.-
Turbld- Oie.olved 0JIYCell B10-cOllduct '"

Pho.ph.te
OU. Tia. ""~ allce pera-

b, che.ical Nl- .......- st- (PO.)
.f '24 Site •• ter e.lcro-

pH ture Concen- Percept oltJ'cen SUlcI. tr.te ..- tritey Secchl tr.tlon
PrtholTOUl

collection bo~ surface &boo .. (·C) ••tura- deaand (510.) (S03) (SH.) ISO,)
crt) 11

dillc y tion
2S-C) l/ ,~) 11 (BOD)

~lne 38. lIlatagorda Bay

Feb. 22 1200 , 30,000 8.' 10.3 7.6 76 2.0 3.0, 30,000 8.' 10.3 7.6 76
'0 30,000 8.8 10.2 7., "I< .5 30,000 8.' 10.0 8.' .. 2.0 3.0

June 12 0945 I 10,000 8. , 29.6 8.6 11. 2.0 7.' .00 0.00 0.00 0.16 0.17
5 11 .000 8.' 29.6 8.2 112
7 13,000 8.' 29.6 8.7 119

'0 30,000 8.' 29.5 7.9 116
I< 28,000 8.3 29.4 7.8 111 1.3 3.8 .00 .00 .00 .08 .08

Do. 1035 37,000 8.3 29.3 9. I 136 .7 2.' .00 .00 .00 .01 .02
5 37,000 8.3 29.3 • 0 134

10 37,000 8.3 29.2 • 0 13'
U 35,000 8.3 29.0 8 2 121 .7 1.7 .00 .00 .00 .00 .02

Jul)' 18 1705 16,000 8.5 30.8 .6 6.1 85
5 17,000 8.' 30.8 5.7 80

10 24,000 8.3 30.1 '.8 6.
13 28,000 8.2 30.0 ... 6.

~lne 3•. lIluegorda Ship Challn.1

J"~ 12 1115 2 1 39,000 8.3 29.2 6.8 103 .8 2.0 .00 .00 .00 .00 .02
10 4.0,000 8.2 28.4 6.8 100
30 42,000 8.1 28.0 7.7 Il3

Jul}' 18 1733 2 I 28,000 8.3 29.8 '.6 81 1.1 3.8 .1 .17 .00 .06 .12
10 31,000 8.3 29.4 ••• 71
20 31,000 8.3 29.4 '.9 71
30 31.000 8.2 29,4 ••• 71 .. 2.7 .1 .17 .01 .0' .12

Y Iletel.. ined ,.
da.ta.-col1~ction si.te.
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Table 6.--CHEMICAL ANALYSES OF WATER FROM THE LAVACA-TRES PALACIOS ESTUARY, 1968

{Results in milligrams per liter except as indicated]

Hardness
Depth

Date Tillie below Specific Mag- Po- Bl- DlIIeolvedCal- Cal- Density
of Site (" water conductance .,- Sodium tas- car- Sulfate Chloride solide Non-

(lIlicroahoB dum bon- ciUlll , (1(/1II1
collection hour) surface

,,,,,, (Na) sium (S04o) (Cl) (calcu- car-
eft) ,t 25' C) (Cal (Mg) (K) ot, ...- bon-

o< 20 D
("\

(RCO,) Iated) no-
l!Iium

,t,

Line 6. Lavaca River

Feb. 20

June 12

July 18

2 1250

2 1545

2 1215

11

1
12.5

1
13.5

1,140

665
550

532
523

.8

32
3'

3.

16

7.6
6.2

6 3

151

8.
6.

57

6.6

5.8
'.8

3.3

140

110
119

120

39

16
14

12

252

138
101

9.

597

354
298

281

lB6

112
110

111

72

22
13

12

Line 7. Lavaca River

64 96
169 386

2,940 614 472
11,200 2,010 1.890

Feb. 20

June 12

2 1320

2 1505

1
11

1
13

5,320
18,300

2,310
4,710

3B
65

35
79

858 32
3,420 125

356 17
768 33

173
154

106
138

216
B89

69
200

1,550
6,150

615
1,360

1,210
2,590

239
'B7

152
27.

1.007

Line 8. Lavaca Bay

125 564
132 1,400

7,380 1,3401.230
17,700 3,2103.100

Feb. 20

Do.

1345

4 1430

1
6

3

12,700
27 ,800

9,420

113 256
233 638

91 181

2,270 81
5,400 198

1,600 59 99 .07

4,020
9,800

2,900 5,300 97. 892

.004

.lIll

Line 9. Lavaca Bay

124 901
135 .710

136 1,020
131 1,120

11,800 2,1102.000
21.300 3,8003.690

13,000 2,2902,180
13.800 2.4202,310

Feb. 20

Feb. 22

June 12

3 1530

3 1430

3 1450

5
12

10
I'

1
11

19,600
32,800

21,000
22,200

3.040
5.790

164 412
270 760

177 448
181 478

41 49
58 104

3,580 133
6,580243

3,980 146
4,230 151

486 22
972 39

11.
114

117
241

6,500
11,700

7,150
7,550

650
1,720

1.640
3,200

30'
572

210
.79

.007

.011

.008

.009

Line 11. Lavaca Bay

June 11 2 1650 3,410 .1 54 572 25 114 131 980 324 231

Line 13. Chocolate Bay

June 11 2 1625 3,820 .2 62 634 29 110 149 1 ,100 360 270

Line 15. Lavaca Bay

June 12 4 1415 1
.0

6,790
40,600

64 126
272 855

1,150 54
7,050 252

116 284
133 1,800

2,060
12,900

3,810 678 528
23,200 4,2004,090 1.017

Line 19. Lavaca Bay

Feb. 22

June 12

.July 18

3 1330

3 1350

3 1511

1
32

1
.1

.0

26,900
31.900

13,300
44 .200

43,300

210 578
260 740

97 240
308 920

295 920

5,150 190
6,280 234

2,090 80
7,950 284

7,520 271

124 1,370
139 1,640

116 528
137 2,040

132 1,940

9,250
11,400

3,780
14 ,300

13,800

16,800 2,9102,800
20.600 3,700 3,580

6.880 1.2301.130
25,900 4,5504,440

24,800 4,5204,410

.011

.013

.005

.019

.018

Line 26. Tres Palacios Bay

Jul}' 19 2 1055 1
'.5

1.440
2,590

30
36

26
46

208 11
400 18

120
116

53
99

352
700

750
.370

182
279

84
182

Line 27. Tres Palacios Bay

July 19 2 1110 14 .5 13.000 100 241 2,000 76 13' 506 3,650 6,650 1,240 1,130 1.00c)

Line 28. Tres Palacios Bay

July 19 2 1030 6.340 62 99 1,060 42 122 140 1,900 3.370 562 462

Line 30. Tres Palacios Bay

July 19 2 0900 11 17 ,400 126 330 2,810103 126 700 5,050 9,190 1,670 1.570 1.007

Line 34, Matagorda Bay

July 17 1045 1
7

24,100
24,300 172 476 3,950 146 135 9BB 7,250 13,100 2,3902,280 1. 010

Line 36. Matagorda Bay

July 17 6 1600 1
6 5

12,000
19,500

89 217 1,850 70

. ·45·

113 .66 3,350 6,110 1,1101,020 1.004



Table 6,--CHEMICAL ~~ALYS£S OF WATER FROM TH£ LAVACA_TRES PALACIOS ESTUARY, 1968--continu~d

(Results in al1llgraas per Ilt.r .scept a3 ind.lcated)

[)@pth B'-
Hard.~~S

D... Tial'
""~

Sptlctfic lIag- Po- Dis.oIved.
~1te coad.uctance Cal- car- CaI- Denstty., '2< ..ater ..- Sod.l\la tas- Sulfate Chloride solid.• Non-,,- bo.- clu., (g/al

collection hour surface (alcroaho. .1_ (Sa) ,,- (SOt) eCl) (calcu- car-

" ". Cl ,Co) (Ilg) (K) .\. ...- bo.- " 20~C)

crt) (HCOs)
lated) ..-.1_ ...

Line 37. Matagorda eay

_!un... 12 • 1310 8 16,300 119 'DD 2,620 IOD 120 880 .,720 8,590 1,530 1,430 .006

.July I' 1435 1 17 ,900 128 '" 2,850 ID. 11. '10 5,180 9,380 1,720 1,630 .007
IJ 40,000 270 m 6,840 '" 129 1,760 12,500 22,500 4,070 3,960 .017

Line 38. Matagorda aay

Feh. 22 1215 1 31,600 260 730 6,160231 151 1,610 11,200 'D '00 , .660 3,530 1.01:1
14 ,5 33,000 27D 775 6,560244 I .. 1,740 11 ,800 21 ,500 3 ,870 3,740 1.014

r"ne 12 0945 I 9 ,SOO 93 190 1,660 G7 158 .,. 3.000 5 520 1.010 888
10 34,300 235 'I' 5,920 217 100 1,520 10,700 19 .00 3,530 3,410 .014

Do. 1035 1 42,800 300 B95 7,650 276 138 1,930 13,800 24,900 4.,430 4,320 .018
10 44 ,200 30B ..0 7,800 282 138 2.000 14,300 25,700 4,630 4. ,fJ~O .019

Line 39, Matagorda Ship Channel

.June 12 , 1115 44,700 'OB 9'0 7,880 '86 137 2,050 14,400 25,900 4. .590 4,480 .019

.JuI}· 18 , 1733 1 29,$00 '03 800 4,960 182 128 1,250 9,0$0 16,300 2,970 2,870 .012
'0 33.900 22B 89' 5,820 ::!12 129 1,470 10,500 19,000 3.430 3.320 .014
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Table 7.--ANALYSIS fOR SELECTED IONS IN WATER FROU THt LAVACA-TRES PALACIOS ESTUARY. 1968

(Reaulta 1n .illier... per liter except ae indl~at.dl

Depth S~cUi

DU. Tiae "'1~
onduct "ao- Li thl- Fluo- Chro-Iron Cop- Ar••- S.le- Cad- Bro- 1.- Stron-

of SUe 'J< "ater anc. (Fe)
,.- - ride Boron .1_ "'., Zinc ole ol_ .,_ aide dide tlu.Ca.icro- n••• ,.) por

'Pb) (Zo)collect ion hour eurface (Lt) m (Cd leu) ( .... ) 'So) CCd) (Br) (I) (Sr)
Cft) ,g'ctt (lin)

Line .. Lavaca River

Feb. 20 2 1250 II 1.1<1,0 0.01 D.' 0.11 D.7 0.023 0.25

·June 12 2 "" 1 ... .2 .13
12 • .>0 .2 .ll

.Iul}' ,. 1215 13 • >2J .3 ."
Line 7. Lavaca River

.·ch. 2D 2 1320 1 5,320 .01 .. .<l '.9 .032 LD
II 18,300 .06 .9 L' 20 .03f. 2 5

Junc 12 2 l>OS 1 2.310 .. .20
13 .. ,710 .'D

Line .. Lavaca Bay

Feb. 20 1345 1 n .700 . Il< .. .... 1< .032 1 ..
• :'7,1«)0 .1< 1.3 2.2 " .030 " ,

Do. • 1430 3 !#,420 . D' . 7 .7 • 9 • .031' l.h

Line 9. Lavaca Bay

Feh. 20 3 1530 S 19,600 .D6 1.0 U 21 . 0:10 ,.
12 32.800 .1D l.S 2.' '0 ,02" •.,;

~C'h. " 3 1430 10 21,000 .06 1.1 U 24 .02r, .7
1< 22,200 .06 1.1 L6 24 .030 2 ,

June 12 3 1450 1 3.040 .35
II 5.790 .55

Lin. 11. Lavaca Bay

rune II 2 1650 3.410 .• 0

Line 13. Chocolate ""
lune II 2 1625 J .820 ...

Line 15. Lavaca Ba)'

lune 12 1415 1 6,790 .63
.0 40,600 3.0

Lin. 19. Lavaca Bay

'-cu. 22 3 1330 1 26,900 .0' 1.2 1.9 :10 .02:: ::.
J2 31,900 .10 1.1 2.6 3' .017 ·1.0

lune 12 1350 1 13,300 1.1
<l 44,200 3.'

lui}' 18 3 1511 .0 43.300 3.3

Line 26. 7roo Palactos Bav

lul~' 19 2 1055 I 1.440 .3 .20
'.S 2,590 .3 .28

Line 27. 7r•• Palacios aa,·

'Illy 19 2 1110 14.5 13,000 .90

Line ". Tree Palacios Bay

'uly 19 1030 6,340 .S6

Line 30. 7rco Palactos ""
luly 19 2 0900 II 17,400 -- 1.3

Line 3<. KaUiorda "'y
July 17 1045 7 24,300 L9

Line 36. Katagorda ..,
hJly 17 6 1600 12,000 .92

Line 37. Katagorda ""
.lune 12 1310 '.S 16,300 1.3

luI" 17 1435 1 17,900 1.3
13 40.000 3.1

·47 -



Table 7.--ASAL\"SES FOR SELECTED lOSS IS YATER FROIIl ntE LAVACA-TR£S PAUCIOS ESTUARY, 1968__continued

'" Indl ated)1H1111[R It""
, " . .'~

P"" ", ellcep • "
Depth Spec1tl

OU' Ti." below conduct Iron
lIlan-

Lltht- Fluo- h,~ ArlJe- Sele- Cad- Bro- l~ Stron-ance ..- Boron Cop- ...., ZincOr Site ". ...at"r (Fe) ~ ride .i~ "'0 0'_ .1u. aide dide tiulII(.icro- nese (B) P"" (Pb) (Zn)collection hOul' lIurl'ace
~g'd·t

Oln) (Li) (F) (Cd (eu) (All) (Se) (Cd) (Sr) el) (Sr)
(ft)

Line 38. lIatagorda Boy

Feb. 22 1215 1 31,600 0.10 1.2 2 , 3B 0.022 4..
14 ., 33,000 .12 1.3 2 7 40 .03'2 •••

June 12 0,..' 1 9.500 ...
14 34.300 3 •

00. 1035 1 42.800 3.'
14 44 .200 3.3

Line 39. lIaugorda Ship Channel

June 12 2 1115 44.700 3

Jut\' 18 2 1733 1 '29.500 2 1
3D 33.900 2 ,
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GUADALUPE ESTUARY

The Guadalupe estuary covers an area of almost
150 square miles and consists of the tidal part of the
Guadalupe River, Mission Lake, Guadalupe Bay, Hynes
Bay, San Antonio Bay. Victoria channel, the Intracoastal
Waterway adjacent to and traversing San Antonio Bay,
and the tidal part of small tributaries (F igure 11).

The bays generally are less than 6 feet deep at
mlw. Victoria channel is about 7.5 feet deep, and the
Intracoastal Waterway is about 12 feet deep.

To record water-quality conditions in the wake of
Hurricane Beulah, data were collected in the Guadalupe
estuary several months earlier than planned. The survey
was necessarily abbreviated and the resulting data did
not contribute greatly to selection of additional data­
collection sites. However, the two subsequent surveys
resu Ited in establ ishment of 30 data·collection Iines and
a repetitive data-collection program.

Data at sites along some of the 30 range lines
shown in Figure 11 were collected during three periods

- 49 .

from October 1967 through April 1968. The data
collected are shown in Tables 8, 9, and 10.

The hurricane-produced runoff during September
1967 in the Guadalupe River basin was about 1.5 million
acre-feet (Grozier and others, 1968, p. 112, 114, and
139). This is equivalent to the recorded long-term annual
runoff from the basin (U.S. Geological Survey, 1968, p.
424,425, and 4461.

The changes in specific conductance and percent
saturation of dissolved oxygen observed during three
surveys of the estuary are shown graphically in Figure 12
to indicate the rate of change in water quality in the
estuary after Hurricane Beulah. The data shown for a
specific range line represents the average of data col­
lected at all sites along that line.

Much of the data collection in the Guadalupe
estuary preceded establishment of complete laboratory
support for the project. As a result, too few nutrient and
selected ion analyses are available to warrant discussion.



97'

EXPLANATION

0E====3E====31O Miles

24 or - 17 Dota-collection range-line number

-L. Doto-collection site number

97'

Location map

T E X AS

Figure 11

Data-Collection Sites in the Guadalupe Estuary

Bose by US Geologicol Survey. 1956
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Tabl~ S. __ S~IRIEST ASO OTHER ESVIROSMESTAL CHARACTERISTICS OF WATER IS
TIlE GUADALUPE ESruARY. 1967 A"'-o 1968

(Re$ults In al111 ..ra.$ per liter elleept as IndIcated)

Speeific
-

Deplh T••-
l'Ilrbld- Oi.solv.d olly... n 810-eonduet ." Phospha te

D&<, Tille
"'.~ .nee per.-

b, che.lc.l 1'1- ,"",,0- NI- ,pc. )
0' '" SUe wllter pH tl.lre COlleen- Pereent Sl1tca trat. ,,~ I ri te(.iero- Seeetil olly..en

PrthO/TOtil1eolleetloll hour surface Y ,·c) tratton .atura- de.and (Sto2 ) (S03 ) (SR.) ( S02latlo. ot d1ecIfl) 2S·CI Y Y ,~) II 11 tion (BOD)

Line ". Guadalupe River

1968
}jar. " 1330 2 1 720 ,.• 19 9.3 101 '.6 '.2, 720 , • 19.6 9.3 101

11 760 6 0 19.6 9.9 10. 7.' 3.2

Line lb. Guadalupe River

1967

""'- 1 .' " 2 •
,"ee. • "

18 ., Ll

1968
liar. " 140S 2 1 660 • 6 19.6 9.3 101, 660 6 6 19.5 9.' 102

" 660 6 • 19.6 9.' 107

Line 16. Guadaluee River

1968
~lll.l· • " 1435 2 1 700 .6 19 • '.9 9b

10 720 . 7 19 .. 9.' 10.

Ll-ne 22. Guadaluee Say

196.
~pr. " 0925 1 440 '.0 20. 31 9.' 102

3 , 370 '.0 20 9.' 103 10 I..

LI ne ". Slln AnlOlllo Bay

1967
DC'. 1 1030 .2 1.200 2J 3 • 0 69

1 1.900 2J 3 •.. "2 .7 2.900 2J 9 3 • 40

00. 1100 2 .2 890 23.3 • • 74 9.8
2 1 .400 23.3 .. 1 70 11
3 1.900 23.9 , , 64, 2.500 23.9 , 0 "7 2.600 23.9 •.2 .9 12

00. 1410 3 .2 .90 " • • 2 7b
2 .90 " • .. 1 7J

00. 1355 . 2 .00 24 .. ,.. 68
3 2 .00 24 • ,.. 68

00. 1130 , .2 2SO 22 • .., 02

• 2bO 22 • .., 02 12 ..
6 300 22 • ••• "

00. 11S0 • .2 310 23.3
• .1

47
2 280 23.3

• .1
47

'.2 300 23.3
• .1 "

00. 1215 .2 300 2J 9 •.1 48, 330 2J 3 •.1 47

00. 1230 • .2 370 23.9 •.. S<
3 410 23.3 •·, "'40 22.8 , 0 57

00. 1300 9 .2 .10 2J 9 6 • "3 .20 23.3 • • ", 2 .70 22.2 7 • 84

Do. 1320 10 .2 '10 24.4 7.J 86
2 020 23.9 7., ..
• '80 23.3 7.2 83

De,. • 1300 1 •.900 • , 18.0 13.8 '", , 000 • 7 18.0 13.6 143
12 , .00 • 7 18.0 11.0 '"

00. 1315 .2 4.600 '.7 19.0 13.6 '"2 , 4.600 '.7 19.0 D.6 '"
00. 1325 1 2.000 • , 20 0 12.3 13'• 3,100 •• 19 0 10.5 112

00. 1335 1.200 •• 19 0 12.8 136 18 3.b La
1.200 •• 19 0 12.4. 132

00. 1345 • 1 1.400 ••• 19 0 12.8 136, 1.400 ... 19 0 12.8 136

Do. 1400 10 2.300 • • 19 0 13.7 146
2.300 • • 19 0 13.0 13.

see footnotes at end of table.
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Table 8 -_liUTRIEST ASD aTHER. £S\'IROSn.'i'TAL CHARACTERISTICS OF WATER IS
THE GUADALUPE ESTUARY, 1967 AND 1968__ eonlinued

i di t dllU1111(R.,. , • • .'~
P" «. excep .. • ., •

Depth
SpecHt

Te_-
Turbid- Oillllol ved oll:ygen

Bio-conduet- '"
Pho.phate

Date Tillie belCWi' ance pera-
b, ehelllical :"Ii- ....0- Ni- 11'04 )

of 'N Site water pH ture Coneen- Percent o:O:Ylen Sil iea trate ,,= trite
collection hour surface

{_lcro- y (·C) 5ecchi traUon satura- deD.and (5i03 ) OW~) (NH 4 ) (N03 )
OrtholTotal

_hOI " dilc/ ft) 2S"C) .Y y 'oa) V
y lion (BOD)

Line 24. SOP Antonio Boy (continued)

1968
Apr. " 1000 3 1 7.0 •. 1 19.9 33 .., 97

3 7.0 •. 1 19.8 11.8 12.... 10t5 , 1 660
• .1

19.6 25 10 .• 113

• 6.0
• .1

19.6 11.4 124... 1030 I 720 •. 0 19 7 I • '.7 105
3 720

• .1
19 .6 11,2 122... 1055 • 940 •. 2 19 7 25 10,2 III

'30 •. 2 19 8 11.2 122... 1115 10 3,500 ••• 20.1 25 10.0 110
3.500 ••• 20,1 11,0 121 8.2 ...

Line 26. San Antonio Bay

1967
lk't· , 8 14-15 1 4,700 •• 7 19.0 15,6 166

6 <1.700 •. 6 19.0 14.4 153

Line 27. ". Antonio Bay

19t>7.... I 1140 .2 2.500 24 .0 5.1 61
.5 2,500 23 5 5.1 61

'.5 2.500 23. 5 5.1 61
11.5 2.500 23.5 5.1 61
13 5 2,500 23.5 5.1 61... llSO 2 .2 no 24.5 .., ,.

5 .70 24.5 ••• 56... 1200 3 .2 370 24.0 4.. 56 10
5 370 24.0 ••• 56
7 390 24.0 '.8 56, 400 24.0 '.8 56

11 .300 24.0 4.7 56 10

13 32 .000 25. 1.9 26 5.2 '.5 0.34... 1220 .2 :'1:::0 24.5 .., 58
'-5 3:H) 25.5 '.7 57... 1230 , .2 5SO 24.5 '.7 55
6 610 24.5 • .4 52... 1240 6 .2 8SO 24,5 .., 5 •

950 25.0 '.8 57

Oet·. 8 lS00 6,300 ••• 19.0 16 • 17'
7.800 8.7 18.0 15 2 160... 1<135 3 .800 8.8 19.0 15 9 169

5 5 .000 8.7 18.0 13 ,
'"... 1-115 • ) 2.700 8.' 19.0 15.3 '"6 2.100 8.8 19,0 14.4 153... 1100 , 1 3.000 8 .• 19.0 15 2 162

5 3,000 ••• 19.0 15 2 162

1968
~Pl' . 25 1330 1 8.200 8 2 2> .. 2 • 8.6 99

• 9.BOO 8 2 2> .3 10.6 122 5.6 7.0... 1250 • 1 9,100 ••• 20 9 28 ,.. 113
6 9.100 8.3 20 , 11. 1 12.... 1220 , 1 4.600 •. 3 21 .0 2. 10 3 116
3 5 4.600 •. 3 2> .0 10 7 120

l.ine 28. 5'. Antonio Bay

1961.... I 1920 1 4.300 25.0 6 .• 82 9.6
5 4.600 23.9 6.8 .,

10 6,000 25.0 7.7 93
12 6,500 25.0 •. 7 105 •• 5 .5 .20... '545 1 1.800 24.-1 7.5 89

3 1.800 24.4 7.5 .9•.5 2,200 24.4 '.9 .2• 4,300 23.9 3.' "... 1605 3 1 1,600 24 .4 7.7 90
3 1,600 24 .4 7.7 905 1.100 24 .4 7.7 90• 2.~0 24 .4 5.1 61

S., footnotes at ,PO of table.
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Table 8.--SUfaU:!\"T ...."0 OTHER DlVIROSlIIENTAL CHARACTERISTICS or WATER IN
THE GUADALUPE ESTUARY. 1967 AND I968--contlnued

(Re&ulta io alllll1r... per liter eKcept &.lI indicated]

Depth
SpelcHi -- Turbid- Pi••olyed oa},l'en

810-conduct '"
Ph08phat~

Da•• Time below pera- cheatcal ",- ....0- ",- (POt)
of (2' Site

ance pH " Concen- Percent SUicawater (aicro- ture oaYl'en trat. ,I.. trUe
collection hour) sur race Y (·Cl Seccbi tration .atur.- de.and (StO,) (NO,) (NHt ) (NO,)

rthoj TotalahOll Y di.c
(ttl 2~·C) _ Y (~) l! Y tion (BOD)

Line 28. 'n Antonio Bay (continued)

Oct. 1630 1 670 24.4 6.1 ", 100 23.9 6.9 81
6 ... 23.3 1.0 ..

00. 16~0 , 1 490 24,4 1.1 19
3 490 24,4 6.1 19
6 "0 22,8 1.0 .0 '0 2. , 0.34

00. 1710 6 1 .90 23 . 3 1.' ..
3 490 23 3 1.' ..
6 '"0 22 • 1.. BS

00. 1730 1 690 23.4 1.. 81, 110 23.3 1.' ..
6 920 22.8 1 .• BS

00. 17SS • 1 810 24 • 1 , ••, 810 24 • 1 , ..
6.1 1,100 24 • 1 0 82

00. 18IS 9 1 1,200 " 6 • 0 98
3.' 1,100 " 6 1 .9 96

Be<:. 9 1030 1 13,000 7 3 20 0 6.0 81, 23,000 7 .1 20 0 1.6 83
10 27,000 1. 1 20 0 7.6 83
14 27,000 7 .2 20 0 7.6 83

00. 1035 2 1 9.400 19,0 10,1 '07, 17 ,000 19.0 '.1 ..
00. 1100 3 , 8.800 19,0 9.6 102, 18 .000 19.0 7 .• 19

00. 1116 6 1 8,300 19.0 10 2 109
6 10,000 19.0 9 2 98

00. 1130 1 6,300 19 0 10.8 llS 10 1.$ .31
6 12,000 19 0 8.' 94

00. 113S • 1 6.800 19 0 10.2 109
6 12.000 19 0 6.' 94

00. I14S 9 1 7.S00 19 0 10.1 '07
6 12,000 19 0 8.' 90

1968
'pr, " 2 , 14,000 8 2 21.4 30 9.5 110 5.0 3.6

•. 5 12,000 8 . 1 21.5 9.3 '09

00. 1500 1 10,000 8 3 21.6 46 9.1 106
5 10.000 8 2 21.6 •. 6 112

00. IS3S 6 1 8.200 8 3 21.4 30
5 5 8,200 8 3 21.4 14 .7 169

00. 9 1 9,700 8 3 21.5 23 1S. ,..
5 5 11,000 • 3 21.6 10 5 12.

Line 29, San AntoniC!.....!!!.!

1967
0<1. , 1835 .2 3,500 25,0 ... "• 3,.soO 25.0 ••• "

00. 1830 2 .2 2,900 25,0 •. 6 "• 2,900 25.0 •. 6 "
00. 1820 .2 1,800 25.0 ••• 53

3 1,800 25.0 ••• 53

00. 1800 .2 2,300 25,5 •. 2 "3 2,300 25,0 ••• 53
6 2,300 24,5 •. 2 80 10
9 2,600 24,0

• .1
49

12 2,900 23.5 3.9 46

15 3,400 23 5 3.9 46 9.6 3.0 .20

1967..,. • 1550 2 1 14,000 ••• 18, a 14 6 154
6 5 14,000 ••• 18.0 18 5 19'

00. 1530 • 1 9,300 '.1 19 0 14 • 1", 12,000 8 .• 19 0 " .0 "8
10 12,000 8.' 19 0 11 .1 124
15 13,000 8.3 19 0 10 3 110 8.8 3.0 .23

,.. lootnote. at end 01 table,
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Table 8 --NUTRIENT AND OTHER EffVlllONMENTAL CHARACTERISTICS OF WATER 11'1
TH!: GUADALUPE ESTUARY, 1967 AHD 1968--conUnued

IRe.ult.. ill. aUliar... per litel: e](cept .. indicated)

Depth
Specific

Te.- Turbid- Di••ol"," °lrJ'cen .,~conduct 't> "'o.phate
0." Tiae below ..nee per.. - .,. cb_ical Ml- _0- Ml- (PO.. >0' (24 Site .ater (aicro-

pB ,=" COn~lI.- Percent OlrJ'lPn SUiea trate 0'_ trite
hour) 11 8eeebi tr.. tion e .. tur.. -

Orthol Total
collect ion surface Ilhos .. t (·c) de..nd (SiOI > (M~> om.. ) (KO.>

(ttl 11 d1ac 11 t1011. (BOD)2$·C) !I (-) 11

Line 29. ,". Antonio Bay (continued)

1968
,",pro 24 1710 3 1 16,000 B.3 20.' 11.' 131 '.6 2.6

6 17,000 B.2 20.6 11.4 13<

Line 30. San Antonio Bo,
1967

DcL , 170$ .2 3,400 24.0 ,.. 6.

• 3,400 23.$ '.7 "6 6,300 23.5 '.B .7
7 7,700 23.$ ••• 52

Do. 16SO 2 .2 2.900 24.5 .., 56

• 2.900 24.5 .., 56
6 3,400 23.5 ,.. ••7 5,700 23.5 '.B "

Do. 1640 3 .2 1,600 24.5 ••• .B
3.' 1,600 24.0 , .1 6.
6.' 7,400 23.5 '.B "

Do. 1630 • .2 1,500 24.5 '.2 61.., 1,500 24.0 '.3 62
7 .• 6,300 23.5 ..,

"
Do. 1620 • .2 I ,.500 24 • '.7 67

3.' 1,500 24 • 6.' 72 •••6.' J.800 24 • 6.2 "
Do. 1610 6 .2 3,000 27.0 ,.. 6B

3 3,000 26.5 '.6 7.

Do. "" .2 2 ,800 24.5 6.' 76 •. 6
6.' 2,900 23.5 6.B ..
••• 2.900 23.$ 6 .• ..

10.5 2,900 23.5 6.B ..
12.5 3,500 23.5 6.B ..
14 .5 4,500 24.0 6 6 7.
16.5 5,800 24.0 6 6 ..
18.5 5,800 24.5 6 6 .. B.3 .., 0 24

1967
Deo . • .... 1 30,000 20.0 B.O •• 7.3 6.' .13

6 30,000 20,0 B.' 91

Do. 1015 1 18,000 7.2 19.0 ••• gs, 27,000 7.1 19.0 B.' 90
10 30,000 7.. 19.0 B.' B'

" 30,000 6.' 19.0 B.' B' 3.B '.0 .07

1968
~pr . 24 1630 , 1 Jl,Ooo B.2 21.6 .., 116

6 31.000 •. 1 21.2 11.5 H'

11 Determined at data-collection site.
!/ Depth integrated data.
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Tabl~ 9.--CHEWICAL ANALYSES OF WATER FROW THE GUADALUPE ESTUARY, 1961 AND 1~68

{ReBult. In aUller.a. per liter ellteept .~ lndicatedl

Depth 81-
Hard~~~~

D". Tiae ""~
Specific Wa.- ""- DheolvedCal- car- CaI- Density

of (2' 51 te •• ter COllduct.nce ..- SOdlua tae- Sulfate Chloride eolide Non- (,1-1,,~ bo.- ctua,
coIlecUon hour surface (a1crouo. 'CO, ,,~ (Ne) .,~ (SO.) (Cll (caleu- aa,- caT- at 20·Cl

(ft) at 2~· C) (M" «) ... lated) bo.-
(HCOs ) ,,-

,,~
...

1968
.\lar. 27 13;,0 2 1

11
817
807

89 19
89 19

5<
53

3.3 288
3.2 288

60
6J

OJ
82

46.
46J

300
300

64
64

Line 15. Guadalupe River

1967
Oct. I

Det'. 8

2

1200 2

JJ2

812

48 4.3

98 18
"
"

7.1 14001

3.8 302
"
"

18

86

208

.86

138

320

20

72

Ltne 22. Guadalupe Bay

1!l68
"01'. 2~ 0925 2 3.' '" 67 14 J7 66 3"

Line 24. San Antonio Bay

1100 2 168 66
232 126
350 232

1967
n.:-,. 1

00.

Dec'.

1215

1335

5

.2
2

.2

"8
1.580
2.680

248

1.160

38

90 22

8 8.8

118 7.

12.
130
14.

9 124

'"

32
59

106

11

62

168
.0'
760

12

'00
'"
658

106

316

,
"

1968
.\PL 25 1 II5 10 3.490 77 73 5<. 188 H9 960 .950 492 338

Line 27. San Antonio Bay

1961
n"·I. 1 1200 .2

11
13

318
38.

32,500 283 790 6.4.0 238

120
120
117

12
14

1,700

JJ

"11 ,600 :U ,100

110
11.

3,960

12
16

3.860 .012

1968
Api'. 25 1330 2 9.830 1202201.790 206 384 3,200 5,930 1,200 ,0010

Line 28. San Antonl.o Bay

85 159 1,370

126

20

515 415
867 768

669 501

218

'"~·(·8

3,2010

4.580
1,290
',500

422

OJ

1 .700

60

182
341

16

24620'

122
120

10'

6.9 116

53

...35 6.6

88 109

1,600

.'"
5.580

4,290
1,730

.2

6 7

.2
12.1

1130 7

1920

1605 3

1650

Dec. 9

Do.

Do.

1961
0 .. ,(. 1

1968
"pI'. 25 1500 2 13,900 141 308 2,550 212 6<9 4,480 8.2010 .620 1.0150 .006

Line 29. San Antonio Bar

129 278 2,300 470 1.320

2&.1 194
440 343

1967
01". 1

00

l>t'c. 8

1820

1800

1530

3

6

"
15

1.860

2.310
3.950

13 .100

5< 74 656 29

91

111

110
118

182

"
92

159

600

502

660
1.170

4.150

2,210

1.650

242 151

00'

1710 3 16.000 1~ 353 2,990 208 810 5.200 9.620 1,840 \.670 .006

Line 30. San Antonio Bay

6.000 11,000 2.0801,940 1.007
11.100 20,100 3.6!O 3.510 1.013

376 286
716 620

1967
OCt. I

Do.

Dec. 9

1620

""
101~

, 3.'

.2
18.5

I
15.5

1.500

3,080
6,390

18,500
31,500

74 129 1.120

167 404 3,310
266725 6,060

129
230

103

110
118

176
168

"
127
275

848
1,570

390

890
2.020 3,740

207 122

!.i Depth lnU'lI:raTed data.
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Table lo.--ANALYSES fOR SELECTED ross IS WATER FRO\l TilE GUADALUPE ESn',\RY. 1967 AND 1968

[Results in .. illtgram. per liter l!llCept all indicated]

Depth Specif1

Dat" Till'll" ""1~
conduct

Iron
lIan-

Lithi- Fluo- hro_ Cop- Arae- Sele- Cad- Bro- lo-W Boron t.e.. Zinc Stron-
of Site (2' •• ter .nce (Fe) - ride lI.iulII ." .,- .,- _idtl dide(_iero- ntl.e (0) .... (Pb) (Zn) HUll

eollectlon hour) .urface

'~'cft
(Mn) (Li) (F) (Cr) (Cu) (Ae) (Se) (Cd) (Br) (l) CSr)

1ft}

Line " . GuadalupE: R1\'er

1968
\la,. , " 1330 1 817 0,0<1 0.' 0.14 0 , 0 02. O,6~

11 807 .03 .. .17 ., ,018 .57

Line !>. Guadalupe Rh'er

1967
PcL , , !/ 3J2 .01 ., .09 .18

Dec, , , 1200 !/ 012 . 03 .. .!> .66

Line ". Guadalupe Bay

1968
~Pl' . " 0925 3.5 m .. .09

Line 24. S,. Antonio Bay

1907
.09lkl. 1 5 1215 ., ,., -- .0 .3 .05

""c. 1335 1.160 .02 .. .17 .63

1968
\pl' . 25 10 1115 • 3,490 .. .32

Line ". '". Antonio Bay

1967
4.1'·"1, 1 1200 13 32,500 .12 2.

1968
\"l'. "

, 1330 9.880 .6 .62

Line ". '". Antonio Bar

1967
.HI"d. 1 1920 12 7 7,730 .03 .61

Do. 1650 6 .60 .00 .3 .10 .10

De,'. 9 1130 580 .0' .5 .53 .94

1968
Apr, " 1500 13 900 .7 1.1

Line ". S,. Antonio Ba\'

1967
.4~0,·" 1 1800 15 3 ,950 .02 .• 0

"'" 6 • 1530 15 13 , 100 .03 . 6 .3 .,
1968

_Apr. 24 1710 16,000 .7 1.4

Li ne 30. '". Anlonio Bay

1967
.7f/.Ikt. 1 1545 18 5 6,390 .02 .65

DeC', 0945 18,500 ,05 .7 1.7 2.6

00. 1015 15. 31,500 .09 .0 , .6 :'i.\

, Depth Inte"rated data,
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MISSION-ARANSAS ESTUARY

The Mission-Aransas estuary covers an area of
about 140 square miles and consists of the tidal part of
Mission River, Mission Bay. the tidal part of the Aransas
River, Copano Bay, Aransas Bay, St. Charles Bay. the
Intracoastal Waterway adjacent to and traversing Aransas
Bay, Lydia Ann Channel, Aransas Pass, and the tidal part
of small tributary bays and streams (Figure 13).

A reconnaissance of the Mission-Aransas estuary
began on March 26, 1968. but was not completed

because of adverse weather. The data collected on March
26-27 are given in Tables 11, 12, and 13. Data-collection
sites are shown on Figure 13.

The concentration of lithium, iodide, and stron.
tium are much greater in Copano Bay than in water of
comparable dissolved-solids concentration in any part of
other estuaries under study. In fact, these ions are as
abundant in Copano Bay as in the Gulf, in which the
dissolved-solids concentration is more than twice as
great.

9T'

ST CHARLES
BAY

EXPLANATION

or _ 8 Dolo-collection ronge-line number
2

I Ooto-collection site number

9T'

-12

T E X A S

Aransas

"0=====,'====,,,,10 Milts

Location mop
BoSl by US GloloQlcol Sur~ly, 1956

Figure 13.-Data-Collection Sites in the Mission-Aransas Estuary

·59·



Table Il._!'ollTRIENT AND OTHER ESVIRONKESTAL CHARACTERISTICS or WATER IS TIlE IHSSIOS-ARASSAS ESruARY. 1968

11111{-... • • • 19r..s per ter. except a!li indicated

Depth
Spee1t ie

Tea-
Turbld- Dtaaolved oJrYlen

conduc' 1<y 8io- Phoapllate.". Ti.e bol~ anc. pera- cbea1cal Nl- "'0- Ni- (PO.)
0< '" Sit. .ater pH tur. '" Concen- Percent S1 Hca(.icro- y Seccht oltJ'gen trate .1~ trite

collection hour lIu.rface abOIl at (·C) d111c
trat10n aatura- de.and (StOa ) (NOa ) (YH.) (NOz )

Iorthol Toul(ftl 2~·C) " !I ,~) 11 Y tiOD (HODI

Line 1. Copano Ba,

1oI1l". 27 0900 2 1 18 ,000 8.2 18." ••• 3.8,., 18,000 8.2 18." ••• •••
Line .. Copano Bay

\Iar. 26 11"5 1 17,000 B.2 17 .0 J>, 17 ,000 8.3 16.9 8.2 ,..
Do. 1100 2 1 20,000 8.3 17 .. J>

• 20,000 8.2 17 .2 ••• 3.2

Line ,. COpano Sa,

!-llr. 26 1000 2 17 ,000 8.2 16.9 8.' 3.'
17,000 8.1 17.0 8.8 •••

Do. 0930 3 1 16,000 8.1 17.0
3 16.000 8.1 16.9

Line .. Copano Bo,

)l.al· • 26 1330 1 19,000 8.' 18 • "• 18,000 8.2 18 •
\1:;'1'. 27 0930 2 1 19,000 8.' 18,4 ", 19,000 8.1 18."

Line L COpano Boy

)jar, 26 1<00 1 20,000 8.3 17.6 " ,.. '.8

• 20,000 8.2 17 .6 L8 8.'

Detel'.lned .. data-collection aite,
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Table 12.--CHEMlCAL ANALYSES OF WATER FROM THE KISS IDS_ARANSAS £STUARY, 1968

I di t dj" .. • co ,

Depth BI-
~~rd~~

",,,, 10' "'~
Specific Cal- M..I'- Po- Ot-solved Cal- Den.. 11 Y

of ,,, Si te .... ter eonduct .. nce .,- Sodlu. ta.- ear- Sulf.. te Chloride .olids Non-

collection hour) (.icrc.bo. cl~ 8iu. (S.. ) sill. bo.-
(SOt) (el) (calcII-

cill•• car-
(,1• 1

511rface (Ca) ." ··t- .. 20 C)
Illl .. ". Cl (MI') (Kl laud) bo.-

(RCO,) .0-
ol~

..,
Line 1. Copano 8&,

J.lal· . 2; 0900 2 1 18,000 17B 3>B 3,200 115 162 797 5.750 10.500 ,920 1,790 ,007, , 18,100 IBB 360 3,370 ll< 162 7B' 5.920 10,800 ,960 1,820 ,007

Line 4. Copano Ba)'

\lill·. " 1145 , 16,800 174 JIB 3,140 101 16" 629 5.600 10,100 1, I 50 .620 1.006

Do. llOC 2 • 19,500 "" 30< 3,690 B' '" 6<7 6,580 11 .100 1.860 .740 1.0011

Line 5. Cop.no 8&,

1,/al·. 26 1000 2 16,500 "" 3<>6 3,070 B3 15B 677 5,420 9.830 1.690 1.560 1.006
16,600 171 311 3,100 B7 15B 6" 5,450 9.800 1.710 1.580 I.OOti

L.ine 7. Copano Bay

\lar. 26 1400 1 20.400 17B "" 3,900 '" 166 BB3 6,820 12,400 .180 .040 .001l

9 20,200 182 "" 3 ,820 139 176 926 6 ,800 12,400 .190 .040 ,008
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Tabl.. 13.--AN'ALYSES FOR SELECTED lOSS IS WATER FRO)! TilE )IISSION-ARANSAS t::STI'ARY, 1<iI;M

(Res It9 in U1ier.... per liter except as indicated)u .
Depth SpecUl

DU' Tlae be'~
aDduct

Iron
ltaD-

Llthl- Fluo- ..~ Cop- Ara.- S.le- cad- B.~ .~ Stron-
uf "< Site ..ater anc. (Fe)

,.- .. rlde Boron .,.. po•
...., Zlnc ,'e .... .... alde dlde tlu.

collect lon hour) surface (.lcro- neae
(Ll) '"

(B) (Cr) (Cu) (Pb) (Zn)
(A.) (50) (Cd) CBr) (11 CSr)

Ut) '1~cft
(IIIn)

Line I. Copano Bo'

JI;o.r. 27 09DD 2 , 18 ,000 0.11 D.B 2.' 20 0.10 5 0
5.5 18,100 .12 ., I., 20 .•0 5 . •

Line <. Copano Bo,

~,",' , 26 114~ 16,800 .16 ·, 2.3 19 .15 li,li

Uo. 1100 2 19,500 .29 ·, •. 6 24 .52 I::

l.ine 5. Copano Ba}

!.Ii'll', 26 1000 2 16,500 .15 ·, 2.2 19 .19 "
,

16,600 .15 ·, 2.1 19 .14 "-'

l.ine ,. Copano Say

1.:3.". ~'.> 1400 2 • 2~.400 .0' . B I., 22 .067 ..
• 20.200 .0' .B I., 23 .054 .2
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NUECES ESTUARY

The Nueces estuary covers an area of about 180
square miles and consists of the tidal part of the Nueces
River, Nueces Bay, Tule Lake Channel, Corpus Christi
Bay, Aransas Pass, the Intracoastal Waterway adjacent to
the estuary. and the tidal part of small tributary bays
and streams (Figure 14). Water depth at mlw is less than
13 feet in Corpus Christi Bay; le::;s than 3 feet in Nueces
Bay; more than 40 feet in Aransas Pass, Corpus Christi
Ship Channel; and more than 15 feet in the Intracoastal
Waterway.

Data at sites along many of the 19 range lines
shown in Figure 14 were collected during four periods
from October 1967 through May 1968. The data are
presented in Tables 14, 15, and 16.

The hurricane-produced runoff during September
1967 in the Nueces River near Mathis was about 1.5
million acre-feet (Grozier and others, 1968, p. 163). This
is 2.5 times the long-term annual release (U .S. Geological
Survey, 1968, p. 474) from Lake Corpus Christi.

Data for this estuary were collected several months
earlier than originally planned in order to record
water-quality conditions in the wake of Hurricane
Beulah. The two surveys were necessarily abbreviated
and the resulting data did not contribute greatly to
selection of additional data-collection lines or estab­
lishment of a repetitive data-collection program.

The specific conductance observed on three differ­
ent occasions at range line 12 site 7 is shown on Figure
15 to indicate the change in water quality in the estuary
after Hurricane Beulah.

Because much of the data collection in this estuary
preceded establishment of complete laboratory support
for the project, too few nutrient and selected ion
analyses are available to warrant discussion.

Sludy
O'OCI~

SIgle J5

t' --" -..:J'p Mil..

CORPUS .... ;
EX PLANATION H'~:I-----+------<tlR1STl

Ogla-callecli<ln 'QflQe-lin. numb., I
Ogla -callecl'"" ,.Ie ....mber I

SfC~ 44

Nole, Range lin.. IA and 2A are in lhe
adjacenl La9Una Mad,e ..wa,y.

ISee F'9ure 16)

-24 or_ 17

-'-

BaH by US GealaQicol Su....y.1956

Figure 14.-Data-Collection Sites in the Nueces Estuary
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Table 14.-- "'"UTRIEST ASO onfER ENVIROl'o"XENTAL CHARACTERISTICS OF WATER IS
THE l'o1JECES ES11JARY. 1967 AND 1968

(Re.ult. in .illill:r.... per lit.r ellcept ... indicated)

Depth
Spec1fl

Te.~
Turbld- D1e.olved 0%YlI:en B10-conduct' .., Pho.pbate

D",. T1.e bol_ ..nce per.. -

"
che.ical Si- A_o- H'- (PO.)

of (2' Site ..... ter (lIlicro-
pH tur. COllcen- Perc.nt oll:)'lI:.n Sl1ica trate ,,~ trite

collection hour lIurrace 11 ("C) B.CChi tration lIatura- d.....nd. (SiO.) (!I'D,) (I'it!. ) (NO,)
prthO! Total(rt) aho. at

11 d.tec 11 tion (BOD)2~"C) Y (ee) JI

Line I. Nuec•• River

1967
Sept. " 19~~ 2 !I ,!!:/198 ••• D.8

Sept. 28 2 !I ,!!:/19:'l 11 .0 0.32

DcL 2 1225 2 !/ 237 12 .D .41

Oc<. 5 0800 D 62D 16.8 10.1 lD5 21 1.2 .31

• 62D 16.8 10.3 103

1968
~ay 30 1613 1 43D 7.' 28.0 7.2 91 0 • 2.4 D DD 0.00 .38 0 J8

.8 , .50 '.0 28.2 7.3 92 .8 3.0 .00 .00 .30 .30

Line 2. !iuec•• River

1968
\'ay 30 1125 1 .60 8 0 28.8 7.3 94

8.' .80 8 0 29.0 7.. 95

Line 3. Suec•• River

'''8
)l.y 30 1800 2 2.' '90 8.' 28 8 7.2 92 1.1 '.2 .00 .01 .39 .• 0

Line 4. !iuec.s Ba,

1967
Do<. , 1100 3 .2 22,000 ••• n .0 10.3 106

3 26,000 '.1 17 .0 10.0 to3

Line ,. Nuece. Bar

1967
Dec. 6 1030 .2 24.000 ••• 18.0 ••• 99

3 28,000 '.3 18.0 •. 1 "
Do. 1005 2 .2 22,000 ••• 18 0 '.2 97 8.7 11 .18

29,000 '.3 18 , 8.3 87

Do. 094~ .2 26,000 .., n .0 10 .1 104 7.' 12 .11
J.5 30,000 .., 18.0 '.3 ..

Line 6. Nuece. Bay

1967
Sept. 28 1630 .2 800 23.9

• 800 23.9

Do. 1105 • .2 350 23.3.., 350 23.3

Do. 1120 5 .2 350 23.9
5 350 23.9

Do. 1135 , .2 330 2J 3 '-' 1.0 .37, 330 23 3

Do. 17~0 .2 '50 23.3, '50 23.3

Do. '80' 8 .2 1.000 23.3, 1.000 23.3

Do. 1810 10 .2 1,300 23.3.., 1,300 23.3

Do. 1820 11 .2 1,500 23.3
3 1.500 23.3

DcL 2 1455 1 2,200 27.2 ••• 11.
3. , 2,100 27.2 8.' 111

Do. 1540 2 1,100 26.7 7.' ..
1,100 26.7 7.' ..

Do. 1525 3 • .90 26.7 U 91, .90 26.7 7.' 91

Do. 1~15 1 50. 26.7 7.' 9l.., 500 26.7 7.' 9l

Do. 1610 5 1 '40 26.7 7.3 90 12 1.0 3.8, .40 26.7 '-' 89

S•• footnote", at .0' 0' table.
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Table U.--NUTRIENT AMO OTUK DvtllOlumSTAL CHARACTUISTICS or WATER 1M
TH..i HUBCES ESTUARY, 1967 AMO 1968--contlnued

a..ul'l. in .illi&r••5 per liter, excefot .. Indicated)

Depth
Specific -- Turbid- Ou.oh'ed oaycen

"".. Ti.e bol_
conduct ," 810- Pho.phate

of 'U Site ance p. perl.· by ch_ic.l '1- "'0- Kl- (PO,)
.... ter (.Icro- ture COncefl- Perceflt Silica

collectiofl hour) surface Y Seechl tratlOD °llJ..n 'l,.a'l. "'- trite

~tbolTotalahoa at (·C)
dh~

.atura- da..nd (SIO,) (MO. ) (MK,) (MO,)
(ft) 25·C) Y V (cal j 11 Hon (ROD)

Line 6. Huec•• Ha, (cont Inl,led)

1967
(kL , 1625 • 1 790 26.7 7.' 91.., ." 25.6 7.7 ..

Do. 1640 1 910 27.8 7.' ..
• 1,100 27.8 7.' ..

Do. 1650 • 1 1,200 27.8 7.4 ..
7 1,300 27.2 7.' 93

Do. Ino I' 1 760 27.2 7 .• .., 170 21.2 7.6 ...., ... 21.2 7.' ..
DoL , 1350 , , 21,000 ••• 17.5 ••• ••

Do. ., 28,000 .., n .5 ••• ••, 28,000 .., 11.5 ••• ••
Do. 1245 • 1 32,000 .., n .5 ••• ••, 32,000 9.' 17.5 ••• ••
Do. 1215 9 1 30,000 9.' n .0 .., 99,., 30,800 .., 11.0 .., ••
Do. 1200 12 1 30,000 .., 16.0 •. 6 ..

• 30,000 ••• 15.2 '.0 ••
1968

)tal" 30 1105 12 1 14 ,000 .., 21.6 6.6 •• 2.1 0.6 0 06 0 00 0.20 0 22.., 15,000 .., 28.1 6.3 ., 2.' •. 3 .0 .00 .00 .21 .22

L1M 7. Tule Lak. Oannel

1968
».y 30 1230 2 1 22,000 ••• 28.9 9 .• 136 21 ••• .0 .4l .00 1.1 2.2.. 22,000 •• 7 28.4 7 .• 104 14 1.. .17 .00 1.0 1.5

15 28,000 7.9 :117.5 0 0
20 33,000 7.5 26,3 0 0
30 38,000 7.' 26.3 0 0

42.5 36,000 7.' 26.2 0 0 2.' 3.' .0 . 17 .00 .J9 ...
Line ,. Tub LaIr.. Ch.nn.1

1968
\lay 30 1247 2 1 22,000 .., 28.7 ,.. 13. ,.. 2.3 .20 .00 .54 .", 22,000 ••• 28.8 7.' 103.. 26,000 ..0 27.8 0 0

20 33,000 •• 0 27.2 .7 10
30 35,000 •.0 21.2 1.. 25

" 37,000 7.' 26,' 0 0 1.0 .0 .00 .00 .1' .22

Line 10. Tule Lalr.e Channel

,..,
\Illy 30 1315 2 1 21,000 '.6 29.0 ••• 133 '.3 1. • .00 .00 .56 .56, 22,000 .., 28.7 •. 2 114

10 26,000 .. , 28.6 3.' "20 33,000 •. 0 27.2 1.1 15
30 37,000 •. 2 21.5 2.' 3... 31.000 • 2 27.4 1.. 26 ., .0 .00 .00 .12 .15

Line n. Tule Lake Channel

'''')lay 30 1340 1 20,000 '.3 2'.' 6.1 ., 1.. .. .00 .01 .26 .31, 24,000 •. 2 28.4 3 .• ".. 28,000 '.0 28.1 2.2 31
20 32,000 •. 0 21.8 2.2 32
2. 36,000 ..0 21.' 3.0 " .. .0 .00 ... .12 ."

Ltn. 12. Corp"" Orlstl eay

1961
Sept" 30 1705 .2 ',ROO 24.5 '.3 52

• 4,800 24.5 '.3 52
6 4,800 24.0 ••• ,.
• 4,900 24.0 ••• ".. 12,000 24.0 '.6 50

12 39,000 25.5 .. 0 ,.
See footnot•• at end 0' table.
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Table 14,--NUTRIENT AND OTHER ENVIRONMENTAL CHARACTERISTICS OF WATER IN
TRE NUECES ESTUARY, 1967 AND 1968--continued

i di t dl"'UliItIN••• • •• rr.... per or, excep .. P •• •
Depth

Spee111
T••- Turbid- Dl••01v.a o~r.n

Bio-canduct- lty Ptlo.phate
DU. Ti.e ""I~ ance pera- by cheatcal N'- ....0- N'- (PO,)
of (2, SHe ....ter pH ture Concen- hrcent OJll'len SUic. trate "'~ trite

collection hour ~urtace
(.icro- y (·Cl Secehl tration .atura- de.aod (SiO,) (NO,) (HR.) (NO,)

OrtholTotl.l(rt)
ahoa at y dhc !I tion (BOD)2S"C) !/ (ClI) 11

Line 12. Corpua Christi Bay (continued)

1967
Sept. 3D 1625 2 •. 2 5,000 25.0 ,.. 6.

2 5,000 25.0 ,.. 6.

• 5,700 24.5 ,.. 6.
6 8,800 24.0 '.1 61
8 11 ,000 24.0 '.1 61

I. 20,000 ,. ., '.8 6l
12 26,000 25 • .., 6l
It 44,000 26 , 3.7 "

Do. 1600 3 .2 4,300 25 , .., 6 •

•., 8,800 ,. ., '.2 64
6 ., 11,000 ,. ., '.2 63
8 , 13,000 ,. ., '.2 63

I. , 28,000 25 • ,.. 66

12 ., 34,000 26 • •.8 67
It ., 44,000 27 0 2 6 3D

00. 1535 .2 3,000 26 • • 6 57
2. , 6,300 ,. ., , • 60... 9,700 ,. ., ,.. 6.
6.' 13,000 ,. ., ,.. 6l,., 14,000 ,.. , ,.. 62

I. , 26,000 25,0 .8 62
12 ., 31,000 26.0 '.3 "It ., 44 ,000 26.5 3.7 "

Do. 1515 , .2 3,500 26.0 • 6 57
3 4,500 25.0 • 8 ", 4,500 25.0 •.6 "7 8,300 24.0 , • ", 15,000 24.0 , 3 "

11 20,000 ,. ., '.2 66

" 27,000 25 • '.0 66
15 31,000 26 • '.8 66

00. 1440 6 .2 1,600 26.0 4.' 6.
4 3,200 24,S '.2 62, 12,000 25,0 ,.. 62

It 30,000 2S.5 '.8 "lD 34,000 26,0 '.6 64 4.7

" 39,000 26,S '.2 8.
2D 39,000 27.0 3.' 57 3.8
34 44,000 27.0 3.' 51
3D 49,000 27.0 3 .• ".. 49,000 27.0 3 .• " 2.' .., 0,10

00. 1355 7 .2 680 26.0 '.8 " ,., .8 .25
3 3,400 23,S ... ", 4,800 24,0 '.3 63 8.3
7 8,800 25,0 ,.. 6l, 12,000 25.0 ,.. 62 ,..

11 22,000 25. , .., 64 7. ,
13 34,000 26 • '.8 64

00. 1330 • .2 1,200 25 • .., ,.
3.0 1,200 25 • .., ,.
5,5 7,200 25 • .., 8 •
7.5 9,700 25,0 4.' 6l,., 14,000 25.0 .., 6l

II. 5 18,000 25 0 ••• 81
13.5 34,000 25 • U 62

Do. 1300 , .2 2,900 25,0 ... "5 5,800 25.0 ,.. 66
7 8,800 25,0 ,.. 66, 12,000 25.0 ... 67

11 18,000 25.0 'A 68

" 30,000 26 0 5.1 7.
15 36,000 27 • '.8 68

Do. 1225 I. .2 3.100 25 , , 6 68
S.800 24.5 , , H

7 9,200 24,S ,. 8 7., 11.000 24. S ,., "11 16.000 25.0 , 6 H

" 30,000 25 , 4 73
15 39.000 26 • • 71

,.. footnoles " ", p' table.
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Table 14.--l'OVTRIENT AIiD ot1lI:R ENVIRO~.lfK'CTAL CHARACTERISTICS or WATER III
THI NUICES ESTUARY, 1967 AND 1968--contlnued

1111(R It.0. 0 o • Ir-. per er, .llcep ~ • le" •

Depth
Specific .-- Turbid- Db.ol"," OZYPII 810- PblMpbat.conduct .".... Tlae ...~ "n.e. par..• bT ch_ieaI Nt- _0- Nt- (PO.)

of '24 lIit. ..... t.r p' 1m COllcan- Parcant o..,.pn. Silica trata .,.. trita
coll.ction. hourt lIurface

(.. lero- y (·C) Sacchl tratioll .atura- 6&.an.d (910, (Ho,) (HR.) (MOz)
OrtholTotalHt I

&boa .. t y disc !I tion. (BOD)U·C) 1 (al) !I

Line 12. Corpull Chrhti Bay (continued)

1967
Sept. 30 1200 11 0.2 2,900 24.0 ..,

".., 5,700 24.0 ,.. "7. , 8,800 24.0 ,.. "9.' 11 ,000 24.0 '.3 "11.5 12,000 24.0 '.2 63

13.5 20,000 25.0 '.8 62
15.5 35,000 25.5 <.2 ,.

00. 1130 12 .2 7,700 24.0 ,., 66
3.' 10,000 24.0 ,., 66,., 12.000 24.0 ,.. 66
7.' 12,000 24.0 ,.. 66
9.' 15,000 24.0 ,.. 67

11.5 15,000 24.3 '.3 "13.5 30,000 25,5 ••• '9
15.5 39,000 25.5 3.9 "

00. 1110 13 .2 8,300 24,0 6.0 72.., 9,600 24.0 6.0 72
8.' 12,000 24.0 '.9 72

11 . 5 13,000 24.0 '.8 71
14.5 37.000 25.0 '.0 "

00. 1050 .. .2 9,200 23.5 6.3 75
7. , 9,600 23.5 6.3 75

0.'1. 2 1830 .2 8,200 25.5 9.6 118, 8,200 25.5 9.6 118
7 8,200 25.5 8.6 118
9 8,200 25.0 9.6 ll7

11 24,000 24.5 '.8 62

00. 1820 2 ., 8,100 25.5 9.6 118, 8,100 25.5 9.6 118
7 8,100 25.0 9.8 120
9 8,100 25.0 9.3 113

11 10,000 24.5 7. , 90

13 32,000 24,5 <.7 63

00. 1805 3 .2 8,200 25,0 9.8 120

• 8,200 25.0 9.8 120
6 8,200 24,5 10.1 122
8 8.700 24.5 9.3 112

10 21,000 24.0 6.3 80

12 38,000 24.0 , .1 69

"". "50 • .2 9.000 26.5 9.2 115

• 9.000 26.0 9.3 116
6 9 ,400 25.0 9.8 120
8 9,700 25.0 9.8 120

10 13,000 25.0 7.0 86

12 34,000 26.0 3.9 S<
1• 42.000 26.0 .9 13

00. 1730 , . 2 P ,200 2f>,O 9.3 116

• 8.200 26.0 9.3 116
6 8,300 25.0 9.8 120
8 8,700 25.0 6.7 .06

10 9.700 25.0 7.7 ..
12 26,000 2$.0 .., ,... 42,000 26.0 1.6 "

00. 1705 6 .2 7,300 26.0 9.3 116
3 7,300 25.5 9.' 117
8 7,300 25.0 7.7 9. 9.0

13 27,000 25.0 3.7 .9 6.9
18 35,000 25.5 2.' J<

" 37.000 25.5 2.3 32
28 38,000 25.5 2.2 30
33 39,000 26.5 l.< 20
38 47,000 26.5 .9 13

" 47,000 26.5 .9 13 6.' 3.2 0.32

00. 1640 7 .2 3,100 26.5 '.9 110
2 6,000 26.0 9.2 115

• 6,000 26.0 9.2 115
6 7,000 25,5 9.3 115• 7,000 25.0 8.3 10.

10 7,700 24.5 7.6 ..
12 26,000 25.0 ••• 62

See footnotes at end of table.
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Table 14. __~~RIEHT AND OTHER £NVIROSME~IAL CHARACTERISTICS OF YATER I~

THE NUECES ESTUARY, 1967 AND 1968__continued

(Results in .Uligr~ per IUer except .. indicated)

Depth
Spectfic

Tea-
T'urbid- Obsolved oXYlJen 8io-conduct U, Photlphate

Du. Tiae
"'~ ance pera- cbeaical Nl- ....- Ni- (PO.)., '24 5i te ..ater p' ture

b, Concen- Percent S111ca(a1cro- o"'lJen trate .,- trite
collection hOllo surface II (·C) Secchi tration satura- deaand (SI0.) (NO.) om.) (NO.)

OTthojTotal
ahos at disc y tion«t) 25·C) " Y (ea.) y (BOD)

Line 12. Corpus Christi Bn (continued)

1967
Oct. 2 1620 8 0.2 2,600 26.5 7.8 98

2. , 2,800 25.5 8.2 'DO
o. , 5.500 25.5 8.3 '02
8.' 6,600 25.0 8.' "0
8.' 6,600 25.0 7. , 91

10.5 6.BOO 25.0 7.0 S>
12.5 14,000 25.0 '.0 8J

00. 1600 9 .2 2 ,BOO 26.5 8.9 S>
0 2,800 25.5 8.9 S<
8 2,900 25.0 7.0 S<
8 4,300 25.0 7.0 S<

10 6.300 25.0 7.' 91

12 7.000 25.0 8 0 78

" 29,000 25.0 3. , "
00. 1535 10 .2 2,100 27.5 6.3 80

2 2,100 26.0 6.0 "0 2,100 25.5 8.0 7J
6 2,400 25.0 6.2 75
8 3,000 25.0 6.2 75

'0 5,300 25.0 6. 1 "12 8.300 25.0 0 .7 "" 40,000 26,0 1 .0 20

00. 1515 11 .2 1,600 25.5 '.6 67 11
0.' 1,900 25.5 '.6 68
6.' 1,900 25.5 '.3 "8.' 1,900 25.5 '.2 8J

10.5 2.100 25.5 '.1 62

12.5 2,900 25.5 0.6 98 11
14.5 28,000 25.5 l.' 2J 8.3

00. 1500 12 .2 1,900 26.5 ... 68
3 2,100 26.0 '.6 69
7 2,400 25.5 '.6 68
9 2,500 25.5 5.4 66

11 2.500 25.5 '.3 6'

13 2.900 25.5 5.l 62
15 32,000 26.0 3.2 ..

00. 1440 13 .2 2.000 26.5 '.7 70
6 2,100 26.0 '.7 70
8 2.400 26.0 '.7 70

10 2.600 26.0 '.6 69
12 2.800 26.0 5.2 ..
" 11 ,000 26.5 0.0 50

00. 1430 " .2 2.800 27.0 6.0 60
3 2.800 27.0 6.0 60
6 2.800 27.5 6.3 60

000. 6 1145 3 .2 35,000 9 0 20.0 6.7 95, 35,000 6 9 20.0 8.7 95
10 30,000 8 6 19.0 9.1 97
11 30,000 8. , 19.0 6.7 71
11 ., 33.000 8 3 20.0 3.7 00

12 .4 31,000 7.9 20.0 3.' J8

00. 1215 6 .2 35.000 9.3 20.0 8.8 96, 36,000 9.3 20.0 8.7 95
10 37,000 9.2 20.0 7.6 83 0.6 3.' 0.09
15 57,000 9.0 20.0 7.' 82
20 57,000 9.0 20.0 7., 82

25 46,000 9.0 20.0 7.7 S<
30 57,000 9.0 20.0 7.0 80
J5 57,000 9.0 20.0 7.0 60
00 57,000 9.0 20.0 7.0 80

" 57,000 9.0 20.0 7.< 80

" 57.000 9 0 20.0 7.2 78 1.6 .0 .0<.. 40,000 8 8 20.0 0.1 "
00. 1247 12 .2 29,000 9.3 20.0 9.0 98, 32,000 9.2 20.0 8.2 89

11 36,000 9.1 20.0 6.0 70

,.. root notes at end ., table.
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T_ble 14.--NUTRIEh7 AND OTHER ENVIRONMENTAL CHARACTERISTICS OF WATER IS
THE NUECES ESTUARY, 1967 AND 1968--conttnued

I dlIt1111I>.." '" " . 11:.". per ter, e][cept .. " e_ted

Depth
S~cUtc

f ••-
Turbtd- Ob.ol".d llX)'len

c:onduet- Uy 8to- Pl'Io.phatll'
DU. Tl.e

""'~ anee pera- c:he.teal ",- ",",0- HI- (PO. )
of '24 Site ..ater .H 1=0

by Coneen· Percent S11lea
eollect Ion hour)

(.Iero- y S.c:ehl tratlon .atura- oJrJcen trate "'~
trl te

ortholTOtal
!Iurfaee MO. at (·C)

(:;)·~I
de..nd (510,) om,) (HH.1 om,)

1ft) n·c) y !I Y tlon (BOD)

Line 12. Corpl18 Chrhtl Bay (c:onttnued)

1968
:lIay 31 104~ 3 1 19,000 8.' 27.8 ,.. ,.

ll.S 23,000 8.2 27.8 '.8 66 6.7

Do. ll20 1 20,000 8.3 28.0 ,., "10 22,000 8.3 27.8 '.8 87

" 30,000 8.1 27.7 2.8 ••
2. 34,000 8.2 27.5 2.' 36
3. 38,000 8.2 27.6 3.3 49

U". 1210 11 1 25,000 8.8 28.0 '.7 79
9. 5 25,000 8.8 27.8 '.2 72

Line 13. OSO Bay

1967
St'I'I. 3. 1025 .2 9,300 23.5 8.' 76, , 9.300 23.5 6.3 75

00. 1010 2 .2 8.200 23.0 6.2 73
3.5 8,300 23.0 6.2 73
5.' 8"iOO 23.0 6.2 73
7.5 8,600 23.0 6.2 73

De.' . 5 1600 2 .2 33,000 18.0
6 33,000 18.0

Line ... Corpus Chrbtt ,"y

1967
Sept. 29 1610 .2 3,400 24.0 6.7 80 9 .• 1.. 0.22

5 12,000 24.0 6.7 82
1. 14 ,000 24.0 6.7 82 8.3
15 27.000 2S.0 6 .• 79
2. 34,000 26.0 '.1 71 '.8

" 39.000 26.S ..2 6.
3. 44 ,000 26.5 3.' ,.
35 47,000 26.5 3.' 50

•• 41,000 26.5 3.2 ., .., 2 .• .18

Do. 1540 2 .2 4,000 25.0 6.' 77
2 8,800 25.0 6.3 77 9.2, 17 ,000 25.0 6.3 80
9 18,000 25.0 6.3 80

Do. 1500 3 .2 4.000 25.0 6.8 82
3 12,000 24.5 8.8 83, 16,000 24.5 6.7 83
9 24.000 25.5 6.3 82

13 27,000 25.5 8.2 82

Do. 1430 .2 4.000 24.0 7.2 86
2 10.000 24.0 7.1 86
5 14.000 24.0 7.1 86
8 20,000 25.5 6.2 8.

14.5 30,000 25.5 '.2 7.

00. 1340 , .2 5.600 24.0 7.6 92
3 7.BOO 24.0 7., 9., 9,700 23.5 7.8 93

I. 20,000 25.0 6.8 ..
12 26,000 25.5 6. , 86

" 42,000 26.5 ... 23

00. 1255 6 . 2 8,800 23.5 7.9 ..
5 9,700 23.5 7.8 93

I. 20,000 24,5 6.7 "12 26,000 24,S '.8 ,.
" 43,000 25.5 2.6 37

Do. 1220 .2 !! 13,000 23.5 7.9 "5.5 23,5 7.8
10.5 24.0 7.6
1 S. 5 31,000 25.5 ,.. "

Do. 115S 8 .2 12,000 23.5 7.8 "5 12,000 23.5 7.8 92
1. 15,000 22.0 7.' 88
16 20.000 23.0 '.9 73

00. ll20 9 .2 12,000 23.5 7.9 "5 12,000 23.5 7.' 9.
I. 14,000 23.0 7.6 9.
15.5 15.000 21. 5 6 .• 7.

s.. footnote. _I end ., table .
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Table 14.--NtrrRIENT AND OTHER ENVlROSIlEMTAL CHARACTERISTICS OF WATER IN
TKE NUECES ESTUARY, 1967 AND 1968--continued

[Rellults In IIlIlJil1:raall per liter ellcept U Indicated]

Depth
Speciftc

Te.-
Turbid- Duaolved ollYlen Blo-conduct ." Pb~pbate

Doh Tlee
"'~ ance pera- b, eh_lcel "- _0- "- (PO.)0' ". SUe .ater " ture Concen- Percent °:llJ'len Silica trate .1~ trUe

collect ton hour) surface
(elero- y (·C) Seecbl tratlon aatura- de.and (5101 ) Uf~) (MR.) (NOI)

OrtholToUl
.holl at dtac«(t) 25·C) !! !I (ca) !/ y tlon (BOD)

Line 14. Corpus Christl Say (continued)

1967
Sept. ,. 1105 10 0.' 12,000 23.~ 7.. ••• 13,000 23.5 ,.. ••10 13,000 23.5 7.. ••.. 13,000 23.0 8.0 ••

Do. 1040 11 ., 9,400 23.0 '.0 ••, 9,700 23.0 '.0 ••• 11 ,000 23.5 ,.. ••• 11 ,000 23.5 7.. .,
8 14 ,000 23.5 7.' .,

11 14 ,000 23.0 '.0 ••
0<1. 3 1230 ., 7,400 26.0 11.4 .42 ..,

5 11,000 25.5 10.5 131
10 13,000 25.0 8.8 109.. 22,000 25.0 ... 83 7.'
20 26,000 25.0 3.8 ..
,. 30,000 25.5 3.' 47 7.3
30 34,000 26.0 ,.. 36,. 39,000 26.0 1.. 27
.0 41.000 26.0 1.8 ,. ••• ,.. 0.25

Do. 1200 , ., 7,700 26.0 11.4 14'
'.5 7,700 26.0 11.0 138
4.5 9,000 26.0 ••• 120
'.5 12.000 26.0 ••• 122
'.5 12.000 26.0 ••• 122

Do. 1145 3 ., 6.900 26.0 10.5 131
, .5 7,700 26.0 10.8 13>

••• 12,000 26.5 11.1 14.

••• 12,000 26.5 10.6 13.
8.5 14 ,000 26.0 10.0 126

10 5 26,000 25.5 7.3 96
12 5 26,000 25.5 ... 71

Do. 1130 ., 9,200 26.5 .., 121

• 9,200 26.5 ••• 11'• 9,200 26.5 .., 11>

• 12,000 27.0 10.7 137
10 13,000 26.5 .., 123

12 24,000 26.0 .., 89
14 28,000 26.5 .., .,

Do. 1115 ., 8,200 26.5 .., 121
'.5 8,300 26,S 10.0 .,.
'.5 9,000 27.0 .., 123
8.5 12,000 27.0 10.2 131

10.5 13,000 26.0 10.4 132

12.5 24,000 26.0 7.2 96
14.5 26.000 26.0 .., 63

Do. 1055 • ., 9,700 26.0 10.9 136

•.5 10,000 25.5 11.0 136

• 5 11 ,000 25.5 10.9 13'• • 12,000 25.5 10.9 136
10 5 12,000 25.5 10.9 136

12.5 24,000 2$.0 '.8 100
14.5 28.000 25.0 ••• 58

Do. 1035 ., 9,400 26.0 10.9 136
3 9.400 26.0 10.9 136

• 11 ,000 2$. $ 10.9 138, 13,000 25.5 10.8 13>

• 15,000 2$. a 10.8 13>

11 17 ,000 25.5 • 8 12.
13 24,000 25.0 , , 92

" 37,000 25.5 .. 8

Do. 1015 8 ., 9,300 26.0 11.7 146
3.' 9,300 26.0 11.7 146... 9,700 26.0 11.6 14.
7.' 15,000 26.0 11. $ 147
'.5 16,000 26.0 10.6 136

11.5 17 ,000 26.0 10.5 136
13.5 24,000 26.0 .., 108
15.$ 39,000 26.5 ., 10

See (ootnotes at "., or table.
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Table 14.--!iUTRtlST AND OTHER I:SVIROS~"'AL CKARACTERI5TICS OF WATER IN
THB NUECES ESTUARY, 1967 AND 1968__contlnut'd

1ft 1111 11.,n u • a 11'.... per tel', Ixcapt .. indicated

Depth
SpecHlc

T••- Tl.lrbld· Dl••01".d ox,••n
conduct '"

810- Pl\oeph..,.
Do.. Tillie belO\l' ..nc! per.- by ch•• icII N'- _.- N'- (PO.)
of ,,, S1U wlter (.1<:1'0-

,N ture Concen- Percent O·YIID Sl11es trat. 01.. t.rUe
collection hour surface Y Sicchl traUon '.'1.11;'8- Iorthol ToutabOI at C"C) diac d•••nd (S10.) (NO. ) (NH. ) (1'(°1)

(ft 1 25"C) Y Y (e-) 1/ y tlon (800)

Line ". Corpus Christl Ba, (continued)

1967
0<<- , 0955 , 0.2 5,000 25.0 '.2 111 '.6, 5,000 25.0 '.2 111

S 9,700 25.5 10.9 134
7 13,000 2$,0 11.0 136, 16.000 25.0 10.5 131

11 17 ,000 25.0 ,. S 120
13 24,000 25.0 7.' OS
IS 38.000 25.0 .8 11

no. 0935 " .2 5,600 25.0 10.0 122
2 .S 5.600 n.D 10.0 122
•. S 7,300 25.5 '.S 117
G. S 12,000 25.0 11.0 138
6.S 14.000 25.0 10.2 128

10.5 17,000 25 • 8.' 113
12,5 25,000 25 0 •. 2 "14.5 41,l.lOO 25 G .S ,

00. 0920 11 .2 9,900 25.0 11.1 135, 10,000 25,0 11.1 135
S 11 ,DOD 25.5 10,9 136
7 11 ,DOD 25,5 10,9 136
9 12,000 25.0 •. 6 ...

11 14,000 :25.0 8.6 lOB

Dcr, 7 1700 1 32,000 ,., l!f.0
5 35,000 ,., 19.0 ••• 0.0 0.11

10 36,000 ,., 20.0
20 44,000 '.2 20.0
'0 48,000 •. 1 20.0

" 48.000 9.1 20.0 1.3 .. .0<

00. 1245 9 , 32,000 8.0 20 • 11. 7 127
12 S 35,000 7.6 20 • 11.7 127

line lA, Laguna lladre

1967
Sepl. 29 1330 .2 17,000 21 .7 12,6 152

'.S 17,000 21 , 12.6 152

00. 1400 2 .2 15.000 22 2 10.7 127
'.S 15.000 22 2 10.7 127

00. ,SOO , 1 26,000 22.2 12.1 ><9.. 30,000 21. 7 10.4 132
17 .5 30,000 22.2 10.0 128

00. 1530 , 29,000 22 .2 10.8 135
S. 29,000 22 2 10,8 l3S

o..·t. 0945 1 24,000 26. , 7.8 103, 2 24,000 25 6 7.' ...
00. 0930 2 1 22,000 25.6 7 .• 10'

2 .• 22,000 25.6 7.' 97

00. 1035 , , 20.000 26.1 l.l 93
'0 20.000 25.6 , .. 97
16,5 20,000 26,1 l.8 100

00. 1105 • , 16,000 26,7 7.2 OS, 16,000 26,7 7.' 96

Dec'. 1630 , 1 35,000 ,.. 21.0 '.7 'D.
'0 43,000 9.2 20,0 7.' 79
16 32.000 .., 20,0 7.6 .,

00. l5SO 35.000 ,. J 20.0 9.2 lOG
35,000 '.S 20,0 '.0 ,.

Line 2A. LalfUna lladre

'987
Sept. 29 1300 , 22,000 21.1 10.0 120

10 22.000 21.1 10.0 12.

S•• footnotes at '0' .. table.
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Tabl~ l4.--NUTRIEST AND OTHER ENVIRON¥E~~AL CHARACTERISTICS OF WATER IS
THE NUECES ESTUARY, 1967 A~~ 1968--contlnu~d

1 dI11llliIR.,. n no ,,- po< ter, el<cept u n cated

Depth
SpecUic

Te.-
Turbid- Di••olved ol<ygen 8io-conduct U, Phosphale

Duo Tiae bol~ ance pera- b, cbe.lcal ,,- ....0- Nl- (POt)
0' (2' Site water (aicro-

pH ture Concen- Percent o.YlI:en SUica trate nl~ trite

OrtholTOI;l1
y SecchlcoUection hour surface oho, "

(·C)
dlac

tratioo satura- de.and (SI0,) (NO,) (NH. ) (HO,)
(ft) 25·C) Y Y (~I 11 Y tion (BOD)

Line 2A. La.... Itadre (continued)

1967
Sept. 'R 1200 , 1 25.000 21.1 R.' 10.

U.5 28.000 21.1 '.0 III

Do. 1150 3 1 28,000 21.1 .., 101 7.' '.0 0.12

• 28,000 21.1 R.' 10'

" 28,000 21.1 .., 110
27.5 .~/31,OOO 7.' ,., .10

Do. 1140 • 1 23,000 21.1 R.' 10', 24.000 21.1 R.' 107
10 23,000 21.1 .., 104
13 24,000 21.1 .., 107

Do. 1050 , 1 28,000 20.6 '.6 106
6 27,000 20.6 '.6 106

Do. 1035 , 1 28,000 21.1 R.' 101, 28,000 21.1 '.1 100
10 28,000 21.1 7., 9R
15.5 22,000 21.1 7.' 95

Do. 1025 7 1 28,000 20.6 R.l 100, 32,000 21.1 R.' 10'

OcL 3 IHO 1 b/20.000 27.8, , ~/20 ,ODD 27.2

Do. 1050 , 1 !?,/18,000 26,1
10 , 2./ 18,000 26.1

Do. 1035 3 1 !?,/18,000 26.1 ..,
10 b/18.000 20.1
15 0/18,000 21; .1
'0 0/18.000 25.8
25 ~/18,OOO 2:'>.8

30. 2./19,000 25 • '.0 U .12

Do. 1020 1 b/18,OOO 26 1
11.5 ~/18.000 26. 1

Do. 1000 I b/18,OOO 26.1
7 ~/18,000 26,1

Do. 0945 , 1 17 ,000 26.1
10 26.1
15 17,000 26.1
18 18,000 26.1

00. 0930 7 17 ,000 26,1
5 18,000 26.1..,. 1130 3 ., 44,000 '.0 21.0 ,.. 60
5 43,000 ••• 21.0 ,., "10 46,000 '.7 21.0 '.1 57

'0 48,000 8.4 21.0 '.0 56
29 48,000 8.' 21.0 '.0 56 l.4 .. , .O~

Line 15. Redfi.b ear

1967
Sept. 30 1210 1 24,000 23.3 10.7 132

• 24.000 23.3 10.6 131

Do. 1150 1 16,000 23.9 ••• 110, 16,000 23.3 '.1 110

Do. 1140 • 1 16,000 23.3 '.1 110
'.3 16.000 23.3 .., 107

Do. 1130 , 1 12,000 23.3 ,., 110
7 13,000 23.3 .., 106

00. 1120 ·7 1 13.000 23.3 '.7 104
13 • 13,000 23.3 '.3 99

00. 1110 , 1 13.000 23.3 ••• 10'
11.8 14 ,000 23.3 ,., 110

00. 1450 10 1 19,000 24.4 12.5 '" 7.' 7.' .15, 21,000 22.8 11.1 137
10 23,000 22.2 ,., 121
15 27,000 23.3 '.5 10'
21.5 27,000 23.9 7.7 100 6.4 .. .13

S•• footnotes at end 0' table.
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Table 14.--SUTRIEN'T AND OTHER E,,-VIR01UlDiTAL CHARACTERISTICS OF WATER IS
THE SllECU ESTUARY, 1967 ASD 1968--contlnu!'d

(Resulta 1n ail1ilraas per liter excepT as indicated)

Depth
Specific

Te.-
Turbicl- Dbaolvecl 0][11eo

910- PhoepllalllconducT - '"0.". Tille below ance pera-
07 cheDical ,,- _.- ,,- (PO,)., ", SiU water (.icro- p' Hire Concen- Percent oX11en Silica trate ,,- trHe

OriholTot:a.l
colleetlon hour) .surface Y ( ·C) Secchl traUon satura- de_nd (SiO.) (NOs) (NH,) (NOt)

Ut)
-.hos at

II
cl18c 11 tion (BOD)2~·C) 1/ (e-) 11

Line 1:1. RedUeh Bar (continued)

1967
DcL 3 1615 , 18,000 27.0 10 .4 137

Do. 1>1' 3 ., 18,000 26.:1 10.3 134,., 18,000 26.:1 10.3 134,., 18,000 26.~ 10.0 lJO
6.' 18,000 26.~ 10.0 130
8.' 24,000 25.:1 6.0 78

00. 1530 , ., 18,000 27.0 ••• 130, 18,000 27.0 .., 124, 18,000 27.0 '.7 '"6 18,000 26.5 10.2 lJ2
8 24.000 2~.0 '.8 "

Do. 1415 8 1 16,000 " ., 10.7 139, 16,000 27.2 10.5 136
7 16,000 27.2 8.8 11'
9.' 16,000 2:1.6 8.' 108

00. 13,. 10 1 18,000 26.7 ••• 130 7.0, 18,000 26.7 8.9 ll?
7 18,000 26.1 8.7 11'
8 18,000 26.7 8.0 10'

I. 20,000 26.1 7.' 9'

15 21.000 25.6 6.7 88 7.' 3.8 0.15

'0
, 21,000 25.6 6.1 80

Do. 1320 11 1 bl',OOO 27.8 9.8 13', b/11,OOO 26.7 '.0 118
7 b/17,OOO 26.7 8.6 llJ
8 b/l1 ,000 26.1 7.6 100
9 ~lI8.000 26.7 6.7 88

11 !118.000 26.7 6.3 83

""c. 8 1030 , , 29,000 8 , 19.0 12.7 135, 35.000 8 • 19.0 12.0 128

• 44.000 7 .8 19.0 '.9 '0'

00. 1015 10 :15,000 8 6 19 0 11 .9 127 '.6 .0 .03
5 37.000 8 , 19.0 10.9 116

10 40 .000 8 5 19.0 10.3 110,. 46.000 8 3 19.0 10.6 113 1.7 7.5 .08

Line 16. Corpus Christi Ship Channel

1961
Sept. 30 1305 1 13.000 23.3 8.8 105

10 14,000 23.3 • .1 108
15 5 14 .000 23.3 8.9 106

00. 1320 , 1 12,000 23.3 8.6 '0' .. , '.5 .16
10 13.000 23.3 8.7 10'
'0 19,000 23.3 7.6 ..
30 !/13.000 23.9 8.8

" ! 12,000 23.3 8.6 3.5 ...
Do. 1235 3 1 12,000 23.3 8.' 101

10 13,000 23.3 8.' 98
15 13 ,000 23.3 8.' 98
17 13,000 23.3 8.0 "18 14,000 23.3 7.8 OJ 7.3

20.5 20.000 23.9 7.1 .0

O<t. 1645 1 17,000 25.6 11.3 147
3 17.000 26.7 10.3 136

• 18.000 26.1 10.1 131, 19,000 25.0 ••• 125
7 22,000 24.4 10.0 126

8 23.000 25.0 8.6 110
9 19,000 2~.0 7.6 97

10 26,000 25.0 6.7 87
14 31,000 25.0 5.2 89

Do. 1605 , 1 18,000 25.0 11.4 144, 17,000 25.6 10.3 134
9 19.000 25.6 7.7 100 8.'

10 29,000 25.6 6.7 90

" 31,000 25.6 5.2 71

20 33,000 25.6 '.0 69 ..,
" 36,000 25.6 6.3 88
30 38,000 26.1 7.' '00
J> 38,000 26.1 6.' 97

" 38.000 26.1 7.3 ,OJ

" 38,000 26.1 7.5 106

" 38,000 26.1 '-' 107 '.7 3.8 .0'

So. footnotes at end of table.
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Table 14.--NUTRlE!'o'" AND OTHER ENVIROSJlESTAL CHARACTERISTICS Of' WATER IS
THE NUECES ESTUARY, 1967 AND 1968--continued

(Results in .Ulirr_a per liter ezcept ... indicated]

Depth
Spec1t1

Tea- Turbld- Dissolved 0lQ'&en. 810-conduct - tty Phosphateoat. Ti.e ..,~ ancs per.. - by cbea1c.. l Si- ....- Hi- (PO.)•• (24 Site .... ter ,R turs Concsn.- Percent 0lQ'&en SUic.. tr..ts .,- trite
collectlon. hour surface

(alcro- y C"C) Seccb1 tr.. tloD s ..tur.. - deaand (S10,) (MOs ) (NH. ) (NOs)
fh-thoiTOUICft)

aho...t
11 d1ac !I tl0D (BOD)2:\"C) Y (ca) JI

Line l6. Corpua Chrhti Sh1p Ch..nn.el (contlnued)

1967
Dc," ,

''''
, , 17,000 26.1 10.8 1... ••• '.R 0.15, 17,000 26.7 9.' '"7 18,000 2:\.6 9.' 122

• 18,000 2:\.0 9.' 119
9 19,000 2:\.0 ••• 108

10 24,000 2:i.0 7.9 101
15 29,000 H.O ,.. 7l
20.:i 30,000 24.4 ••• OJ

Dec. • 0930 • 1 48,000 ••• 19.0 10.7 11. .6 .0 .00
10 48,000 ••• 19.0 10.7 114
.0 48,000 ••• 19.0 10.7 11.

'0 48,000 ••• 19.0 10.9 116
.0 "8,000 ••• 19.0 1l.1 11.

47 48,000 ••• 19.0 1l.S 122 ., .0 .0'

Line 17 • Go" •• lIles:lco

1967..,. • 0900 • .. YU.800 .1 .0 .0<

11 Deterained at d.. ta-collection site.
il Depth integrated data.
~/ Deterained in labor..tory.
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Table 15. __ CHEMICAL ANALYSIS Of WATER fROY THE NUECES ESTUARY, 1967 AND 1968

,), "pe 11t(Results tn 1I.1111Va•• , er, eJ:eep •• • este

Depth
Hsrdness

0... Tlea bel~
Sped fie

Cal~ .s,- Po- B'- D~sso11led

of
~:~r

Ute .. ater eopduetanee ... Sodtue ...- es,.- Sulfate Chlort.. sollds
Csl~ Non·

IMnstty
,,~ bo.· {vs1

eollectlon surface leler~os slu. (lila) .... (SO,) (el) {ealeu- elUll ,
e.r~

at 25* C} lca) .to .... at 20' C1
(ttl (M,) (I)

(BCOa) lateel) ..- bo.-

• l~
...

LIne 1. Nuec•• RIver

19fi7
Sept. 27 1955 2

8 5 4.9 95Sep'. 28

Oc'. 2

nee. 5

2

1225 2

080<> 2

198

,.,
'"
"8

31

2.

J4

67

•..
2 0

••

8.0 .6 104

5 3 119

6.6 204

"
"
"
33

3 8

, 2

.0

18

12.

122

146

368

84

18

93

I ••

o

o
o

"
Ltne 5, Suace. Bay

160 1,220 9,120

1967
OCt". 6

Do.

1005 2

0945

.2

.2

22,600

26.100

320 468

318 566

4,170155

4.910 180

16. 1,020 7,750 14.000 2,730 2,590

16.400 3,130 3.000

00'

.010

LIne 6. Nueces Bay

1967
Sepl. 28 1735 6

Ocl. 2 1610 5

.2 316 31

36

3.'
• 8

27 6 0 102

60 7.2 121

18

"
37., 184

30!

91

U8

8

19

1968
)lay 30 1105 12 •8 ,

16,000
15,300 153 294 2,540 92 15.

4.550
658 4,650 8.410 1,590 1.460 1.007

LIne 7. rule Lake Channel

1968
\I3.~' 30 1230 2 1

10
42 ,

24.100
24,300
41.100

199 455

295 856

3,920 142

7,200 255

160

'"
1.000 7,ISO

7,200
1.820 13,100

13.000 2,3702.240 1.010

23.600 4.290 4,170 1.017

1968
\la~' 30 1247 2 ,

43
20 900
37,100

LIne 9. YUle Lake Channel

6.950
13.400

1968
\lav 30 1315 2 ,

.0
20.400
36.400

LIne 10. YUle Lake Channel

7.050
13.600

1340 ,
2B

19.300
35.400

LIne 11. 1\Ile Lake Channel

6.780
12,600

1215 6

LIne 12. Corpus ChrIst i Say

307 828 6.940 262
392 ,200 10.000 384

10.100372

015
021

.010

014
.017
.021

1,009
1.020

1.003
1.006

30
.18

1.450
2.510

,.,
3,100
5,840

.36
300

3,310

UB

"0
1,540
2,600

B80
3 200
5 960

22B
3.2

3.480

333

22,800 4,180 4.060
32.800 5 920 5 800

4.5504.450
5.400 5.290

34.100 6.170 6.060

32,900

13,100
15,900
19,100

U8
1,340
3.880
7,400

2,290
9,400

18.200

422
.20

10.000

12.600
18.200

1,830
2,190
2,700

28,..,,,
1,020

328
1 ,280
2,490

'8
"8

1.400

146 1.810
148 2,540

,,.
12.
139

'08
'00
101

"'
106
126
149

112
113
130

1 •73

10,800 378

407 1,200

8.'
442 1,230

1,650
3,230

28.300

35.300
48.500

35,800
42,500
SO ,300

."
4 ,4SO

10, BOO
21,500

7,230
20.:'100
48.:\00

.2,
•11

.2
12 ,
14 ,

'0
43

8

"43

,.
29..

•

•

111515

1440

1705

1355

Do.

Dec. 6

0,'\. 2

Do.

1967
Sept. 30

1968
\lay 31 1045 3 11 ,5 25,400 200 482 4,220 31! 141 1.060 1.100 2,4802,370 010

LIne 14. Corplla Cllrhtl Say

1.020 936

1967
Sept. 29

Do.

1610

1540 2

.,
.0
'0
.0

2

3,370
13,800
33.400
47,800

8,420

53 63

392 1.180

539 23

9,880 350

96
.02
.20
133

,02

'"632
1 ,720
2.600

384

.80
4,500

12.100
17,900

2.700

1.870

32,400

3.2
1.590
4.250
5.840

313
1.510
4.1S0
5.730

1. ...
1.013
1.019

Sea footnote at end of lable.
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Tabl~ 15,--CHEMICAL ANALYSES OF WATER FROM THE SUECES ESTUARY, 1967 ASO 1968--conttnucd

Depth
Hard~~~

0... Ttae 001_ ,,.cUlc "0- Po- B1- Ob.oh-.dtal- C.l- Den.tty
of '" SlU .... t.r conductaace ..- lodlQl ta.- car-

Sulf.te Chlorid• aolida Mon- (1/.1<1.. boo- CiUll,
colleetlon hour aurf.ce (aieroebc.. ,ca) .... Ofal .... (SO. ) (Cl) (ealcu· ··1- car- at 20'C)

(tt) at U· Cl 'Ie) (0) ...
lated) boo-

(H~) a.-.... ...
Line 14. Corvue Chrl.tl Bay (continued)

146 1,810
145 2.490

<kt. 3

00.

1230

OV5~ 9

1700

.,
""40

.2

,
.2

7,350
22.200
31,300
42. &00

4,9)0

36.200
48 .100

372 I,Osa

301' 124
393 1,110

'06
110
117

8,720 318 141

106

7,160 277
9,920374

328
1,070
1.620
2,260

220

2,3~0

7,700
11,200
16,000

1.500

13.000
18.000

880 793
2680 2,590
4.000 3.900

28.800 5.250 5.140

580 493

23.500 4.160 4.040
32.400 ~.840 5,720

1.008
1.011
1.017

I. 015
1.020

Line 2,\. Lagul1a .IIadre

90 1.520 10,500
106 1,610 11,000

97 888 6,180
98 915 6.320

1967
Sept. 29 11~0 3

OCt. 3 1035 3

1130

1
27 ,

1
30 ,

29

29.600
30.800

18,400
18.800

47.300

268 672
278 715

179 415

3911,UO

5,790 214
6,080 222

3.500 127

9.660 365 '" .470 17.600

19.000 3 440 3.360
20.000 3.6403.550

2 .... 0 2.360
11.500 2.1602,080

31.700 5710 5 5!l0

.010

.010

00'
00<

1 020

Line 15. Redflsh Bay

1967
Sept. 30 1450 10

7,020 285 157 1,830
9,160348 148 2.360

3,880 142 12,800

.004

.Oll

.006

.00:'

.015
018

11,400 2.130 '2 040
19,400 3,5303.430

.080 ,980

.350 .250

23,200 4.220 4.090
30,300 5.530 5.410

6.320
10,700

5 980
7 ,O~

12.800
16,800

B2B
"B

901
1,520

3.480 126 III
5,940 218 123

116
117185 458

302 840
367 1,120

167 415
268 895

18 900
29 900

17 .900
20.600

36,000
45.400

1
20

1
21.5

1

"
1350 10

1015 10Dec. 8

O<'t. 3

1967
Sept. 30 1320

160~ 9
20
47

Line 16. Corpu!! Christi Ship Channel

392 1.190 9.800 379 147 2.530
397 1.180 9,820 388 148 2.550

003

020
021

.006

.004
013
0"

.001

.002

.001

,270
.400
,330

.350

.480
,,110

6,970

7.330

.680 .590

2.0301.940
4.8004.700

26.600 4.8304,720

9,810 .850 .760

32,400 5.880 5 760
32,400 5,6405730

3,800
4.150
4,020

,700

5 400

5.800
12.500
14.700

18 000
18 000

.060112

108 824
124 1.730
130 2.100

107 772

>03
10.
10<

78

B1

2,100

2,200

965 8,080 286

358 2,950 110

'"
'50

J43

lSI

129

12911 .900
12,800
12,500

22,100

17 .500
34,200
4li 200

16,300

48 ,200
28 400

1
47

1
30
43

20

,

1235 3

1545 3

0930

00.

Dec. 8

00.

Llne 17. Gulf of ~e;lltco

1967
Dec. 8 0900 ., 48.800 387 1.200 10,100 389 148 2.580 18.200 32.900 5.9105790 1.021

!I Depth integrated d.ta.
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Table 16 __ ANALYSES FOR SELECTED IONS IS WATER FRml Til.; NUECES ESTU."RY. 1967 AND 1968

[Results In .111irra~ per liter except as indicatedl

Depth SpecHi

01. te Time b",low conduct Iron
"an-

Llthi- Fluo- Chro_ Cop- Arse- Sele- Cad- Bro- '0- Stran-o, (24 Site water ance
(Fe) ..-

~ ride
Boron .. iuIII Leo' Zinc

"1< "'~ lIiu. .ide dide tlull(.icro- ne.e (.) pu (Ph) (Zn)
collection hour) surface

·~~'cit
Oln) (Lt) (Fl (Cr) (Cu) fAs) (5e) (Cd) (Br) OJ (51')

(ft 1

Line 1. Nueces River

1967
Sepl. 27

Sept. 28

OCt. 2

fkc.

1955

1225

0800

2

2

2

196

195

m

62.

0,01

.01

.01

.02

o 3

.,

.3

.2

o 06

.08

.08

.21

O.MI

."
0.21 0.054 .3!;

Line 5. Nueces Bay

1967
Oec. 6

00.

1005

0945

.2

.2

22,600

26,100

.0<

.08

.8 2 0

1.3 2.4

23

30

.0611 3 8

.0684.5

Line 6. Nueces Bay

If167
~Cpt. 28 1735

Oct. 2

1968
"in 30

1610

1105

6

"

.2

8.

no

5';

16,300

.01

.01

.3

.3

.06

.13

.2

10

"

196R
\tay 30 1230 2 1 24,100

42.5 41.100

Line 7. Yule Lake Channel

1.9
3.1

Line 12. Corpus Christl Bay

.0 3.4

.:;. 4.4

19.. 7
SCpl. 30

00.

o~ I.

rl<>c. 6

1440

1355

1705

1215

6

6

6 10
4J

.2

50,300

60<

48 300

35 300
48 500

.19

.01

.19

.13

.17

.7

.,

.6

5 2

.08

5

42
62

"

.0.54 5 B

.017 6 6

1968
\la)" 31 1045 II.5 25,400 9

Line 14. Corpus Chrbti Bay

1967
Sepl. 29 1610

1230

.2 3,370
40 47.800

42.900

.01

.18

."

.,
6

.24
5 ,

'.8

1700 5
42

36.200
48.100

.15

."
.0 3.5
.6 4.3

.052 7 0

.01B 5 2

1 29.600
27.5 30.800

Line 2A. Laguna Madre

.2 4.:;'

1967
Sepl. 29

0.·,.

1)<>,'

II 50

11)35

1130

,

,
30 5

29

18 800

47.300

.12

.13

.0<

.13

1.1
1.2

.8

2.8
2 7

.5

61

.2,
2."

026 7 "

1967
Sepl.30 1450 " 1 18,900

21.5 29,900

Line 15. Redfhlh Bay

.8 1. 5
1. I 2 7

2.2
, 1

0,t.31350 " 15 20,600 .08 .9 .8

[)c[". 8 1015 10 1
20

36,000
45.400

.09

.0<
.0 2 9
o 4.2

4J
56

.034 6 6
022 7_"

Set" loot note at end of table.
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Table 16. __ ANALYSES FOR SEL.ECTED IONS IN WATER FROIl THE SUECES ESTUARY, 1967 ASD 1968--contlm'<>d

eta i di t dj1111I..,. " " . rr •• ,.. .. , m p " " c • •
Depth S~clf1 I

0... Tiae below oaduct Iron ".n- Llthl- Fluo- Chro Cop- Ar.a- Sale- C.d- Bro- lo- St rOn-
of '" Site ..ater .nee (re) ..- - rida Boron .1_ ,.. ..... Zinc ole "'- .1- ald. dide T iUlIl(aicro- n••• 'B' ,"", (In)coll.ct ion hour) surlace

~~'c;t
(lln) (Ll) (F) (Cr) ,c., CA.) (Sa) lCd) (Br) 1I) (SrI

1ft I

Line 11, CorpuR Christi Ship Channel

1967
"epl, '0 1320 , 11.900 D,D< 0.1 0 10 1.1i

" 12.S00 ,0' .. 1 .0 I

1"C'1. , 160';' 2 47 40 200 . " , , , C, 2

U". 1545 , II '00 ,0' , 7 , 2 0

I"". • 0930 2 I 48.200
, " 2 4 • .1 0 032 '; ,

47 48.400 .1' B 4 , ,i2 .,. ,;

"
Line 17. G<>1f of lleJCico

196;
II..·•. , 0900 2 .2 48.800 ,17 .2 4. , -- 63 02; .. ,

{)(opt ., '"leo:r:>.te<i data,
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LAGUNA MADRE ESTUARY

The Laguna Madre estuary covers an area of about
640 square miles and consists of upper Laguna Madre,
lower Laguna Madre, Baffin Bay, Arroyo Colorado,
Brownsville Ship Channel, Port Mansfield Channel, the
Intracoastal Waterway adjacent to and traversing the
estuary, Brazos Santiago Pass, and the tidal part of small
tributary bays and streams (Figure 16).

Upper and lower Laguna Madre and Baffin Bay are
generally less than 4 feet deep at mlw, but are as much
as 10 feet deep in a few areas. The Intracoastal
Waterway, Port Mansfield Channel, and Arroyo
Colorado are more than 12 feet deep at mlw; the
Brownsville Ship Channel is about 40 feet deep.

A reconnaissance of the Laguna Madre estuary was
conducted on August 20-28, 1968. Data-collection sites
are shown on Figure 16 and the data are presented in
Tables 17, 1B, and 19.

Although the data are not sufficient for areal
comparison of water-quality parameters, the difference
between selected parameters in Arroyo Colorado and in
the rest of the estuary is noteworthy. Some extremes in
data (in milligrams per liter, except dissolved oxygen)
are given in the following table.

NUTRIENT BIOCHEMICAL DISSOLVEO
NITRATE AMMONIUM NITRITE PHOSPHATE SILICA OXYGEN OXYGEN

ORTHO TOTAL DEMAND (PERCENT
SATURATION)

Arroyo Colorado
Maximum 0.6 6.0 0.37 3.2 3.3 24 6.3 233
Minimum .1 .23 .01 .14 .18 13 .8 a

Remainder of estuary
Maximum .2 .60 .02 .26 .32 3.6 4.9 170
Minimum .0 .00 .00 .01 .04 .2 .1 24
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Table 17 .--NUTRIENT AND OTHER E.'(VIRONKENTAL CHARACTERISTICS OF WATER IN
THE LAGUNA MADRE ESTUARY, 1968

(RellJlt. in aUlier... per liter eltcept a. indicated I

Depth
Specific

T••- Turbid- Di.lolved oltyeen
Bio- l'tlo,",,,ha It·coodlJct U,D". Tillie

"'~ ance pera- b, cheaical Nl- "'0- Hi- (PO.I
of '" Site _tel' pH tlJre Concen- Percent oXTeen Silica trate .,~ trite

collection hOlJr 51lI'face
(aicro- !I C·C) Sicchi tratioo .atlJra- de"'nd (SiO.) (SO,) (ItH. ) (itO.) PrthO/T"t:llHI) atI011 at

!I dllc !I tion (BOD)2S·C) !I (e-) JI

Line I, Upper Laguna Madre

AIJII:. 28 1430 3 1
5

10
15
11

42,000 8.3 29.5
42,000 8.3 29.3
42,000 8.3 29.2
42,000 8.3 29.0
42,000 8.3 29.4

7.2
, 2
, 2
6 ,
6 2

112
III
III
lD3
95

Line 2. Upper Laguna lIadre

1310 3 42,000 8.3 29.3
42,000 8.4 29.0
43.000 8.4 28.9
42,000 8.4 28.8
46,000 8.2 28.6

47,000 8.2 28.3

46,000 8.2
5'2,000 8.1
52,000 8.1

0.'29 0,00 0.07 n.ll

.14.01 .09.11.1

0.'1.0

1.01.2

1<2
135

'"133

'00
m
123

142,.,
'"126
m

6.<
8.0,..
'.2
'.3..,
8.2
'.5

'.5

'.2
8.8..,
8.8

29.1
28.3
28.1

8.3 28.9
8.3 28.8
8.3 '28.8
8.3 28.8

42,000
4'2,000
42,000
41,000

,
5

'0
15
20

26.5

,
5

'0
13

1
3
5

H

1320

1300Do.

Do.

"IJR:. 28

44,000 8.4
44,000 8.4
H ,000 8.4

Line 3. Upper Laguna lIadre

AIJ!l:. 28

Do.

1150

1130

1
5

10
13

.2
1
2

47,000
47,000
49,000
50 ,DOD

8.3 28.0
8.3 28.0
8.3 '28.3
8.3 28.3

28.0
27.9
28.0

". 6.l
U
'.3
4.3

6 5
6 ,
4 .•

.2
86
82..
.8

102
H

.,
1.8

.1

.2

.6

.32

.01

.02

.06

.0'

.09

.09

Line 4. Upper Laguna Madre

AIJJl.' 28 1035 ,,
10
13

50,000
52,000
52,000
52,000

8.2 28,2
8,3 28.2
8,3 28.2
8.3 28.2

154 4 .•
'.0
4.'
U

"'8
""

52,000 8.2 31.0
52,000 8.1 31.1

Line.5. Upper Laguna Madre

AIJl:. 27

Do.

1630

1555 2

,
3.5

,
10
1<

52.000 8.1
52,000 8.1
52,000 8.1
52.000 8.1

29.9
29.9
29,8
29.7

4.6
6.5

5.3
5.'
6.0
4.'

"108

...
".8
80

1.5

2.3 '.4

.1

.1

.26

."
.01

.03

.02

.05

.06

.\0

AlJg. 28 0945 1
5

'0
13

52,000 8,0 28.3 136
52.000 8.0 28.2
52,000 8.0 28.2
53,000 8.0 28.1

U
4.'
5.0
U

""'8
"

Line 6. Ba:f:fin Bay

~"'e. 27 1130 2 ,
5

30,000 9 ° 29.2
30,000 9 ° 29.2

5.5
5.6

80
81

Line 7. Baffin Bay

Aug. 27 1210 3 ,
3 5

29,000 9.0 28.6
'29,000 9.0 28.6

,..
8.0

H4
H6

Line 8. Baffin Bay

Aug. 27 1305 2 1
6.5

3'2,000 8.8 29.6
30,000 8.8 29.8

6.3
5.2 ""

4.9
4.'

.2

.2
.26
.41

.02 .26

.02 .27
.:12
.:11

Line 10. Baffin Bar

AUII:. 27 1445 2 ,
5
8

40,000
40,000
43,000

8.9 30.4
8.9 30.4
8.8 30.8

6.3
4.6
1.8

""28

Line 11. Baffin Bar

Aue. 27 1520 3 ,
5
U

5'2,000 8.5 30.2
52.000 8.5 30.2
51,000 8.5 30.3

6.'
5.3
'.6

ll3

8'
94

3.0

3.8

.1

.2

.12

.44

.02 .12

.01 .51

.14

.53

Line 12. Upper Laguna Madre

Aug. 26 1410 ,, 55.000 8.4 29 8
55.000 8.4 29 8 '" 6.6

6.'
HO
106

See footnote at end of table.
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T"bll' 17.--N1.'TRIEST ASO OTHER E!'VIROSllEh,AL CKARACTERISTICS OF WATER IS
THE LAGUNA XAORE ESTUARY, 1968__ contlnued

dl t dj[Result .. In mUligraas per Uter e"cept " ,. co .
Deplll

Specific
Te..-

1Urbld- Dissolved o.)'gen
conducf- '"

810- PhOSpl1"ll'
O"te Tilll!!

""'~ "nee pera- che.ical Ni- A_o- NI- l po.)
of (24 SUe watel' " ture

by Concen- Percent Silica{.lcro- !I Secchl OS),il:en trate .1= trite

Iorthof Total
collect 10n hour surlace

"",0. u (·c)
disc

tratlon satura- de.and (SIO,,1 01°3) (NN.) (NO,,)
(I t J 2:;·C) !/ I' (~) !I !I t Ion (BOD)

l,tne 12. Upper Laguna Madre (contlnu.edl

55,000 8.5 31.1
55,000 8.5 31.1

lUI>:. 26

Do.

1425

1440 4

;,
11 .5

55,000
:55,000
55,000
56,000

8.5 30.4
8.5 30.4
8.5 30.3
8,4 29.6

6.1
6.'
6.0
U

6.5
7.1

102
10'
10'

80

110
120

Line 13. l.and Cut

56,000 8.5 29.6
56,000 8.5 29.8 0.26 0.01 0.04 0.07

Do.

123.'i

1250

.2

1
5

.0" ,
58,000
511 ,000
60,000
60,000

8.4 29.8
8.4 29.9
8.5 29.7
8.!'> 29.!'>

, 2
, 6

5 ,
5 6, ,, ,

88
95

97
95
97
97

L1

.7 3.6

'.1
.1

.1

."

.26

."'

.02

.OJ

.05

.0-1

.06

Line 1<1. Land Cut

56.000 8.3 28.9
58,000 8.3 28.9

\uo::. 26

Do.

1115

1130

1
<.5

;
10

"17.5

:58.000 8.4
58.000 8.4
58.000 8.4
59,000 8.3
59,000 8.3

"," ,29 ,
29 0
29 •

'" 0.9...
<.l
3.9
3. ,
3.3
3.3

80
72

69
66
'9
S<
S<

l.ine 15. L,,"d CUt

\u~. 23 1100 2 1
5

10

"

58,000 8.6 29.7 183
58.000 8.6 29.6
58.000 8.6 29.6
59.000 8.6 29.5

'.6
'.3
U
0.6

,.
73
80,.

Line 16, Lower Lagu.na Madre

\Ulo', 23 1030 :2
;

10
I<

55.000 8.6 29.1
56,000 8.6 28.9
60.000 8.6 28.8
60.000 ~.6 29.0

183 ,1.3
0.6
J 9
3 9

69
75....

3.2

3.6

.1

.1

.09

.26

.01 ,04

.01 .02

.07

.0'

Line 17. l.o1I·CI Lal>:una Madre

~UK. 2J 0935

55.000 8.5 29.5 183
55.000 ij.5 29.5
55,000 8.5 29.5
55.000 8.5 29.6

Do. 0910 2

1
3

1
5

10
13

55000 8.5 29.2
56.000 8.5 29.3

91 .2
.3

5 5
5 8
5 ,
5 3

68
70

92
97
95
88

00. 0955 3 54.000 8.6 29.4
M.OOO 8.6 29.4

122 5 0,. 81
97

Line 18. Lower Laguna Madre

55.000 8.5 32.2
55.000 8.5 32.5

55.000 8,3 32 2
56.000 8.3 32 5

\q,. 22

Do.

Do.

1550

1523

1622

2

3

1
3

1
5

l2

1
o

55,000
55 000
55 000

8.3 30.9
8.3 30.8
11.2 30.6

91

I"
9.6
9.7

6.5
6.0
5.6

,..
8.8

166
170

110
108

95

1<5
152

.2

0.0

.1

.1

.23

.H

.02

"'
.02

.22

.07

.2!'>

\Ul;!. 23 0830 2 1
5

10
12.5

55.000
55.000
55.000
55,000

8.4 29.3
8.5 29.3
8.5 29.4
8.5 29.3

2« 5.'
U
5.2
5.1

81
82..
82

..4,000 8.3 30.1
64,000 8.3 30.4
64,000 8.3 30.3
64.000 8.3 30.3

Line 19. Lower Laguna Madre

AUI(. 20

Do.

1730

1630 2

,
'"20
2'1.5

5
10
11.5

58.000
58,000
58,000
58.000

8.1 27.4
8.1 27,5
8.2 27.4
8.2 27.5

91

6 3
6 9
6 8
6 9

6.8
6.8
7.3..

10.
111
lOB
111

117
.17
126
121

.5

.. 1.6

.1

.1

.11

.H

.01 ,04

.00 .03

.10

.08

Do. 1600 3

l.5

59.000 8,4
59,000 il.4
59,000 8,4

30.3
30.4
30.6

183 5 5
5 7
5 8

93
97

100

See footnote at end of table,
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Table 17.--NUTRIENT AND OTHER ENYIRONMENTAL CHARACTERISTICS OF WATER IS
THE LAGUNA MADRE ESTUARY, 1968--contlnued

'I, "UllResul lS " . Ir.... per er, eltcep .. , cate

Depth
Specific

T••-
Turbld- Dissolved oXYI1'",n

810- Phosphateconduct- '"Date T1.e below ance pera- b, che.tcal Nl- ,1,_0- Ni- (PO.)
of (2' Site ..a,er pH lUre Conc",n- Percent oltYlI:en SIIlca trat. ,,- trUIt

OrlholTotal
collection hour !lurface

(.Icro- !! ( ·C) Secchl tratlon satura- de.and (51°3) (N03 ) (IIH.) (11°2)
t fll

ahos st
!!

disc 11 tlon (BOD)25"C) V (ca) l!

Line 19. Lo-er Laguna Xadre (cOntinued)

AUK 20

AUt:!. 22

a25

1505 3

,,
10
12
13.5

1,
'0

'"

55,000 8.4 31.0
56.000 8.5 30.7
61,0008.429.7
61,000 8.3 29.3
60,000 8.3 29.3

54 ,000 8.4 31.0
56.000 8.4 30.8
60,000 8.5 30.5
59,000 8.5 30.7

6.'
7.0
'.7
2.5
o

'.8
5.7
6.1
5.7

117
I2l

81
42
o

.8

.8
105

98

1.0

1.7 5.3

0.1

.1

0.17

.41

0.00 0.07 0.13

.01 .05 .12

Line 20. Lower Laguna Kadre

61,000 8.7 32.4
61,000 8.7 32.4

IoU!l:. 22

Do.

1435

1445 2

1
3

1,
10
14.5

58.000
58,000
58,000
58.000

8.5 30.9
8.5 30.7
8.5 30.3
8.4 30.3

91

183

8.'
7.7

6.5
6.'
'.7
'.0

1>0
138

112
112.,
85

Line 21. Lo~'er Laguna Kadre

.~Ut:!. 22 1340 1
10
16 ,

59,000 8.4
59,000 8.4
58,000 8.4

30.7
30.1
30.1

'.0...
•••

86

""
.2

.2

.1

.1

.2

.2

.01

.01

.04

.02

.08

.Cd

Line 22. Arro)"o Colorado

o
o

1030 2 1,
8

11

7,200 7.5
17.000 7.3
29,000 7.1
39.000 7.2

29.5
29.7
29.0
28.6

..

.1 "1
o
o

u

6.3 22

.,

.1 '.0

.37 .86

.01 3.2

1.0

3.3

Line 23. A.. royo Colorado

~\Il:. 22 1145 2 1
2
5
6
8

11.000 8.4
16.000 8.2
20.000 8.0
26,000 7.8
38.000 8.0

31.3
30.4
29.9
30.2
29.5

48 168
ll. :;, ,
1.1
o

233
158

83
16
o

12
n

49.000 8 0 29,3
53.000 7.9 29.2

o
o

o
o

Line 24. Arroyo Colorado

Au!:. 22 1255 1
3
5
7.5

'0
12
16

27,000 8.3 31.6
27.000 6.3 31.5
29,000 8.2 30.5
41.000 8.1 29.6
58,000 8.2 28.8

59,000 8.2 28.8
59.000 8.2 28.9

8 8
8 8
'.2
o
o

o
o

131
m
62
o
o

o
o

Line 25. Arroyo Colorado

AUll:". 22 0830 2 1,
7. ,

10
12 ,

35,000 8.3
36,000 8.3
55,000 8.4
60,000 8.6
61.000 8.6

29.3
29.2
28.7
29.4
29.1

91 '.7
3.3
3.'
5.3
<.7

69
49

"87
78

2.0 13 .1 .23 .01 .32 .40

"18
61.000 8.5 28.5
61.000 8.5 28.3

3.'
3.0

58
49 .8 .1 .3d .01 .1-1 .18

Line 26. Lower Laguna ~adre

~ug. 22 0'" 2 1
10
12 ,

60,000 8.5 28.3
60.000 8.5 28.3
60.000 8.6 28.3

53 5.5
'.2
5.1

"84
82

.1

.8

.1

.1

.12

_Cd

.01 .02

.01 .05

.06

.10

Line 27. Lower Laguna lIadre

\Ult". 21

Do.

Do.

0940

0915 2

0150 3

1
2
4

.3
1
2
3
3.'

5
U.5

58.000 8.2 28 7
58,000 8.2 28.7
56.000 8.2 28.7

56,000 8.6 28.9
56.000 8.6 28.9
51.000 8.6 28.9
58.000 8.6 28.9
58.000 8.6 28.9

60,000 8.3 28.7
61,000 8,3 28.7
60,000 8.3 28.6

6.0
6.0
6.3

4.'
4.'
4.'
, .1
5.2

'.2,.,
'.3

98
98

103

74
80
80
84
83

103

"105

.,.. .2

.1

.OJ

.Cd

. 00 .03

.00 .04

.0•

.13

See footnote at end of table.
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Table 17. __ NUTRIEST AND OTH~R ENV1RO~MENTAL CHARACTERISTICS OF WATER IN
THE LAGUNA KADRE ESTUARY, 1968-_eontlnu(Q

(Results In a1111&r"'5 per liter elleept UII Indicated)

~pth
Specific

Tea-
Tu.rbld- Dh.l!llol\'~ oan:en 810-eonduer .., Phosphare

DU, TLo, bela- anee pera- b, cbe.ieal Nt- .....0- N1- (PO.)
of (" Site ..ater (.iero- " ture Concen- Percent o""l(en SlIica trat. ,1- trUe

Orthoj Total
collection hour .. urraee 1/ (·C) Secehl trat ion .atura- de.and (5i02 ) (N0,) (NM,) (NO,).hos u discun 25"C) 11 iI (c.) iI 1I tion (BOD)

Line 28. Lower Laguna "'adre

~Ull'. 21 1115 I
2,

55,000 8 2 26 4
55,000 8 2 26 4
55,000 8 2 26 4

91 .1
.1
.1

10'
10.
109

.1 .06

0.00 0.26

.00 .01

0.00 0.01

.0'

.0'

.06

0.04

.0'

....
.00

. 00

.12

.0'

.2

.1

D.2

0.1

""TO

88
85
B6
86

5 ,
5 5
5 6
5 ,

• .8·,"5
51

15225.6
25.2
25.0
25.0

29.1
28.9
28.8

55,000 8.1
56,000 8.1
56,000 8.1
55,000 8.1

55.000 8.1
56,000 8.1
56,000 8.1

1,
10
12.5

5,

21035

1140Do.

Do.

Line 29. Industrial Channel

AUf/:. 21 1210 2 I
5

10

"

55.00il 8.1 2~.7

55,000 8.1 28.5
56,000 8.1 28.5
56,000 8.0 28.6

5.3
'.1
'.8
•. 8

8'
81

""
Line 30. Industrial Channel

~uf/:. 21 1255 2 I
5

10
15
21.5

56,000 8.1 28.2
56,000 8.1 28.1
56,000 8.1 28.1
56,000 8.1 27.8
55,000 8.0 27.8

,.,
'.8
5. ,
5.',.,

92..
92
8.
S<

., .1

.1

.DO

.06

.00 .03

.00 .04

.08

.05

Line 32. Brownsville Ship Channel

\Ul:. 21 1720 2 1
10
12
15
15

20
25
'0
"

55.000
55.000
56.000
55.000
56 .000

55.000
56 .000
55.000
55.000

8.0 30 7
8.0 30 6
8.0 296

9 29 0
.9 28 4

1 9 28.1
7.9 21.8
8 0 27.4
8 0 27,1

152 .,
.1

.. 8
2 8
2 ,

1.5
2 8
2 •
'.9

122
120

81
<5..
,.
<5
<5
<5

1.0

.3 1.2

.1

.1

.09

.08

.00

.01

.03

.0.

.12

.10

Line 33, Brownsville Ship Channel

55,000 7.9 28.1
55,000 8.0 27.3
56,000 8.0 26.7
56.000 7.9 26.5
55,000 7.9 26.5

Au~. 21 1655 2 I
10
12
15..
20
25
'0
25

"

55,000 8.1
55.000 8.0
55,000 8.0
54 ,000 8.0
55,000 8.0

29.9
29.8
29.6
29.2
28.3

91 8 0
T.<...
U
3 ,

3 .•......
3.6
'.0

I3J
I2J
68
6B
56..
T6
65
56..

Line 34. Brownsville Ship Channel

~u~. 21 1730 I
10
12
15
20

54 ,DOD 8.0 29.9
54.000 8.0 29.0
55,900 8.0 28.1
5n.OOO 8.0 28.0
56,000 8.0 21.6

56.000 80 265
55.000 80 26 0

6.3
5.2
•• 7
3.9

• .3
U
3.8

105..
T6
63
69

66
'8

Line 36. Brownsville Ship Channel

.00 .03

Au!!". 21 1510 2 1
5
8

10
15

20
'0
35 5

55.000 8.1
55,000 8.1
55,000 8.1
55,000 8.1
55.000 8.1

56 ,000 8
55.000 8
56,000 8.

29.-1
29.5
29.4
2; .9
26.6

26.1
25.3
25.3

12. T.2
T.J
;,2
6.0
5.8

5.6
5.6
5.5

II'
122
116

"91

08
85
85

.2

.2 .2

.1

.1

.06

.00

.00 .05 .0'

.0'
Line :18. Lower Laguna )Iadre

AUIt. 21 1435 I
10
21

56,000 8.
56,000 8.
56,000 fl.

26.1
26.1
26.1

152 6.1
6.2
6.2

"""
.1

.1

.1

.1

.12

.06

.00 .02

.00 .02 .06

Line 39. Gulr of Mexico

Au~. 21 H20 1
10
20,.

55,000 8.1
56.000 8.1
56,000 8.1
56.000 8.1

26.4
26.0
25.3
24.5

30' 6 ,
6 2
6 0
5 ,

""92
85 .1 .1 .1 .2 .00 .03 .06
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Table 18 __CHEMICAL ANALYSES OF WATER FROY THE LAGUNA MADRE ESTUARY, 1968

(R••ults In aillicra•• per liter except as Indlc:atedj

Hardne••

fTilu~
Depth

Specific Po- B1-
Ila" "'1~ C.l- ll·C- Dl••o1ved C.l- Denstty
of (24 Sit. .... ter conductanc:e 00- Sodiua tae- c:ar-

Sulf.te Cblorlote .olidl Hon- (i/al
~our surface (aicrOllho& d~ .iua (Sa) .1~

000-
(SO,> fCl) (c:alc:u-

clua, car-c:ollection (Ca) • ac- .. 20"Cl
Hi) .t W Cl (llC) !/ (Xl .t.

lated) 00.-
OICo,) ..-

U~
...

Line ,. Upper Laguna Madre

Aug, 2B 1340 3 1 43,800 '" 1 ,OOSO 8,820 1>6 2,160 15,600 28.100 5.200 5.070 .018
26.5 48,600 37' 1,280 9,700 14> 2,400 17.500 31.300 6,200 6.0100 .021

LIM 3. Upper Laguna Madre

,'\U\l:. 2B 11 SO 1 48,400 m 1,230 9,620 141 2,330 17 ,300 30.900 6,000 5,880 .019
13 52.700 <JB 1,310 10,800 1<7 2.780 19,1(10 34.500 6,500 Ii .380 .023

Line ,. Upper Laguna X.dre

'\Ult. 27 1555 2 H 54.800 4>' 1.420 11,100 '" 2,720 20.000 35,800 6,950 1i.830 1.0201

Line B. Baffin Ba)'

'"' 27 1305 6.' 33.000 300 766 7,080 183 1,600 12 ,400 22.000 3,900 :1.750 1,010

Line 13. Land CU,

..\u~. 26 l2SO 2 15.5 60.600 .82 1,320 12,900
!!,/

129 3,150 22.200 40.100 6,620 6,490 1.021.

Line 16. Low« Laguna Xadre

Au~. 2J 1030 2 I 58.300 "0 1,510 12,000 -- s./123 3,040 21,400 :l8.500 7 .350 7.220 .u2:'>
H 62.300 '00 1.550 13,100 -- s./120 3,260 23,100 41.600 7 .li20 7.490 .02101

Line 19. Lower Laguna Wadre

\u\:" . 20 1630 U.S 65,(100 '02 1.680 13,700 1>0 3,360 " ,400 43.700 8, }."O 8.030 I .02l'!

Do. • 13.5 00,;;00 .B' 1,360 13,000 16' 3,180 22 .500 40.600 6.800 6.660 1.027

Line 22. Arroyo Colorado

\uc. . 22 1030 2 I 7 ,390 290 172 1,010 251 1,020 1,660 4,300 1,430 ,,220
11 39 ,800 4J8 'H 7,750 252 2,200 13.800 25,300 5,100 • .890 1.0lh

Line ". Arroyo Colorado

,\u!:. 22 0830 36,200 390 B67 6,460 207 2.100 11 ,500 2\ ,400 '1.540 , :l70 1. 012

Line 2B. lower Laguna Wadre

Au!:. 21 1035 2 12.5 56,100 '" 1 ,380 11 ,700 136 2,790 20.600 37.000 6 ,700 I. 590 1.024

Line 32. Brownl"ville Ship Channel

'\Ujl':. 21 1720 3B 55.900 "B 1 ,olIO 11 ,500 HO 2,820 20,500 36.700 6.850 'i.HO 1.024

Line 36. Brownsville Ship Channel

.\u~. 21 1510 2 35.5 56.200 '" 1,410 11 ,400 152 2,180 20.300 36,400 6,8800,760 1.0?4

Line 39. Gulf of )(e ... ico

\Ujl':. 21 1420 J< 56.500 "0 1.430 1 I ,600 151 2.820 20.600 Jfi .900 6.950 h .8:10 1.024

Calculated .. $odiU.II plus pOtass iu...
Carbona te (C03 ) concl'ntration .. og 1.
Cal'bona te (CO,) concent ra t Ion 16 ., 1.
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Table 19. ASALYSES FOR SELECTED IONS IN WATER FROM THE LAGUNA lIADRE ESTUARY, 1968

(Results tlL allltgraas per liter ea:eept as indicated]

Depth SpecHt

DU. Tlae bel~ oDduet Iron
.an-

L1tbt- rluo- h~ Cop- Arae- SeIe- cad- Bro- I~ Stron-
of (2. Site water ane. (Fe)

..-
~ rtde Boron

.I~ ... Leed Zinc 01< ol~ .I~ aide dtde tlua
eolleetlon bour) surface eatero- ne.e

(Lt) <Pl '81 (Cr) 'CU)
,Pb) (2.n)

(A.) 'So' (Cd) (Br) (1) (Sr)
(ft)

~~ctt
(Mil)

Ltne 2. UpIl!r Laguna Xadre

\ult· 28 1340 3 1 43.800 0 00 0.00 0 16 .1 .0
26 .... 48.600 .01 .00 .15 !/ .3

Line 5. Upper Laguna lIadre

Au!!'_ 27 l~~~ 1 1/~2 ,000 .01 .00 .23 .1 '.6
t< - 54 .800 .01 .01 .19 :!/ 9.4

Line .. Baffln Bay

:..u~, 27 1305 1 'y 32 ,000 .0. .00 .16 ./ .2
6 .5 33,000 .01 .00 .13 :!I .2

Line 13. Land CU,

1 1~. 26 1:?!\O 2 1 1/58.000 .01 .00 .20 .1 10 0
15 5 - 60.600 .00 .00 ." :!I 10 0

Ltne 16. ~.. Laguna xadre

",\J~:?:l 1030 2 1 58.300 .00 .00 .n • 1 •••
1< 62.300 .00 .00 .23 :!I '.6

Line 18. Lower Laguna lIadre

\U:E_ 22 152:\ 2 1 1 55.000 .00 .00 .n .1 9 2
12 :;; 55.000 .01 .00 .20 Y • •

Ltne 19. Loon Laguna lIadre

\u ..... 20 1630 1 ! .. .000 .00 .00 .18 .1 '.3
11. 5 65 000 .00 .00 .21 Y 9.4

Ltne 21. ~.. Laguna Xadre

_",ug. 22 1340 2 1 1,59 ,000 .00 .00 .19 .1 9.2
16.5 !,58 .000 .00 .00 .18 :!I 9.1

Line 22. ,l,rro)'o Colorado

\ult· 22 1030 2 1 7,390 .01 .30 .l6 ./ 6 .•
11 39.800 .06 3 0 .19 :!I • ,;

Ltne 27 . Lower Laguna Madre

Au!:. 21 07>0 3 1 1/60.000 .00 .00 .20 e/ 9 0
11 .5 !t60 .000 .00 .00 .19 Y 9 2

Ltne 28. ~n Laguna Madre

,\uK.21 1035 2 1 !lS5 ,OOO .00 .00 .n e/ • 1
12 5 Sli.lOO .00 .00 .19 :!I • 0

Line 36. Brownsville Ship Channel

_\,~C, 21 l~lO 2 1 !ISS 000 .00 .00 .l6 .1 ••
35.5 56 .200 .00 .00 .1< :!I • 0

Line 39. Gulf of )lea:leo

\uL.:.21 1420 J< 56 .500 .02 .00 .15 Y ,.

! l)r;otel'.tned .. dala-co1lectlon sl'e., Less than 0.1 lI.illlgraa .... Iller of zinc.
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