e

PART I

BIOMASS AND PRIMARY PRODUCTION IN
SEAGRASSES AND MACROALGAE

FINAL DATA REPORT
K.H. DUNTON

Submitted 15 January 1989




FINAL DATA REPORT

Biomass and Primary Production in

Seagrasses and Macroalgae
K. H. Dunton

Two years of field study in San Antonio Bay and a one year
study in Corpus Christi Bay on the growthh and productivity of
Ruppia maritima and Halodule wrightii have recently been completed.
Preliminary results show that growth in both species is greatest
during the late spring and early summer months, and minimal from
October thru March. Epiphyte biomass can be substantial during
certain periods in late summer and early fall in San Antonio Bay
and during the w1nter in Corpus Christi Bay. During these periods
epiphyte biomass usually equals or exceeds seagrass shoot biomass
on an areal basis.

In San Antonio Bay, seagrasses occupy only a very narrow band
along the shoreline, to depths no greater than 0.5 m, compared to
0.7 to 0.8 m in Corpus Christi Bay. The restriction of Ruppia
maritima to only the shallowest regions of San Antonio Bay is
undoubtedly caused by light limitation. Continuous underwater
measurements of quantum irradiance reveal that light levels at the
greatest depth of seagrass distribution in San Antonio Bay are
often less than 200 uE m? s at an average depth of 0.5 m. Since
saturation irradiance (I,) 1is about 200 LE m? g (10% full
sunlight) for most seagrasses, Ruppia is clearly light limited at
depths greater than about 0.5 m. In contrast light levels at
Indian Point in Corpus Christi Bay are considerably higher, usually
averaging 200 gE m? s! or greater at a 0.75 m depth. I attribute
the lower light levels in San Antonio Bay to its physiography. A
combination of shallow depths, a long wind fetch, and the relative
absence of long shoals and islands permits substantial resuspension
of flocculent sediments which attenuate light transmission through

the water column.
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Figure 1. Map of the southeast Texas coast, showing location of the study
sites in San Antonio Bay (Seadrift, SD; Blackjack, BP), and Corpus
Christi Bay (East Flats, EF; Indian Point, IP).
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Ruppia maritima. Seasonal patterns of growth and
production at 0.3m depths at Seadrift (SD) in San Antonio
Bay and Indian Point (IP) in Corpus Christi Bay since
March 1987.
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Figure 3. Halodule wrightii. Seasonal patterns of growth and

production of shallow and deep habitats at Indian Point
(Corpus Christi Bay) since November 1987.
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Figure 4. Underwater quantum irradiance at the deepest levels of seagrass
penetration at Seadrift (SD) in San Antonio Bay and Indian Point
(IP) in Corpus Christi Bay over a 3-month period in 1988.
Measurements were made once a minute and integrated hourly.
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Figure 5. Distribution of seagrasses in San Antonio Bay.

Data

includes that of Irby (1973). Ruppia maritima was the

only species found during this study in 1987.
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Figure 6. Distribution of seagrasses in Corpus Christi and Nueces
bays from limited aerial and ground based surveys in
1988. Halodule wrightii dominates in Corpus Christi Bay,
and Ruppia maritima is the predominant species in Nueces
Bay.
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IP HID M 04/27/88 05/12/88 15 0.3316  0.0447 3 1.8007  0.0995 90 0.0301  0.0001 3
IF ®ID M 05/12/88 05/31/88 13 0.2764  0.0836 3 2.4983  0,1308 90 6.0343 0.000153 3
IF NID 0 05/31/88 06720/88 21 Q.1245  0.0%75 2 1.3622  0.1469 38 0.0346 0.000767 2
IP MID 7 08/20/88 07/11/88 20 0.11%6 0.0540 3 24238 0,246 N 0,0721 0.001024 3
IF MID A ©7/11/88 08/01/88 21 0.0426 10,0178 3 1.83480  0.2396 15 0.0327 0.000723 3
IP MID & 08/01/88 08/22/88 21  0.0139 i 1,932 0.8095 2 0.0429 t
IP KID S 08/22/88 09/12/88 21  0.0277 0.0038 3 0.7677  0.1438 33 0.0136 0.000112 3
IP MID 0 09/12/88 10/07/88 25 0.017% 0.0097 3 0.6920  0.1436 {3 0.0247 0.000389 3
IP HID N 10/07/88 {{/14/88 38 nd nd nd nd nd nd ad nd nd
IP MID D {1/14/88 12/20/88 36 0.0907 0.0127 3 0.9934 0.0374 7% 0.0221 0.000184 3
IF DEEP D 10/21/87 12/08/87 48 0.1797 6.0182 3 1.0468 0,059 90 0.0332  0.0002 3
IF DEEP I 12/08/87 01/25/8B 31 0.1122 0.0151 3 0.6982  0.0339 %0 0.0194  0,0001 3
IP DEEP K 01/25/88 03/22/85 57 0,238 0.0170 3 1.2333  0.0734 g2 0.0329 0,000 3
IP DEEP A 03/22/88 04/15/88 24 0.6028 0.0344 3 2,047 0.0944 89 G.1106  0.0002 3
IF DEEP A 04/15/B8 04/27/88 12  0.4972 0.0832 3 J.3657  0.1676 90 0.1197  0,0002 3
IF DEEP M 0&/27/B8 05/i2/88 15  0.2557 0.0403 3 2.1582 - 0.1447 5% 0.0803 0,000 3
IF DEEF M 05/12/88 05/31/88 13 0.7535 0.4493 3 2.9765  0,2213 72 0.1247 0.001200 3
IP DEER 1 05/31788 06720738 20 0.7241 00,2974 3 2.9383 0,185 72 0.1232 0.001449 3
IP DEEP ] 08/20/8B O7/11/B8 21  1,0935 0.0727 3 34740 0.1426 87 0.2043 0.000490 3
IP DEEP A 0OF/11/8B 0B/01/88 21 0.2138 0.0912 3 2.2302  0.1le4 St 0.0784 0.000933 3
IF DEEP A 0B/01/88 08/22/88 21 0.3501 0.0346 3 1.3800  0.0834 79 0.0792 0.000238 3
IF DEEF S 0B/22/88 09/12/82 21  0.2923 10,0425 3 2.6271 04711 82 0.1042 0.000439 3
If DEEP O 09/12/88 10/07/88 25 0.2773  0.0506 3 1.3848  0.0936 90 0.0343 0.000233 3
IP DEEP N 10/07/88 11/14/88 38  0.4020 10,0555 3 2.0600  0.1134 &8 0.1071 0001245 3
IF DEEP D 11/14/88 12/20/88 36 0.0974  0,02{ 3 1,0308 0,087 73 0.0247 (.000218 3
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BIDMASS Seagrass Biomass
01/05/89

STA DEPTH  DATE  EpFr(x) EpFr(SE} EpFrin) EP(x) EP(SE)} EP{n) n0\GH(x) #g\SHISE) mg\SH{n} EpFr(x) EpFr(SE) EpFr(n)

(shoats! (shoots) (shoots) (g/e2) (g/a2) (sg/sh) (mg/sh) {total) {total) (tetal)
BP Sha  11/19/84 nd nd nd 102,31 7.8% 23200 0.310 2 0.7 0.00 2
BP Sha  1/27/87 nd nd nd 0.40 130 I 0,02 1
BP Sha 373787 nd nd- ad nd nd  nd 0,690 0.130 2 0.00 2
BP Sha 4/7/87 nd nd nd nd nd  nd 3,050 0.100 i 000 3
BP sha 4/2/67 nd nd nd 57.67 19,15 J  6.950 1.130 I 052 0.03 ]
BF Sha 7/13/87 nd nd nd nd nd nad  0.47C .340 3 nd nd nd
BF Sha 9/24/87 (.93t 1 203.58 24,00 3 0.003 ¢.000 3 0.48 1
BP Sha 2/14/86  ©6.000  0.000 3 006 0.00 3 0.001 ¢.000 I 0.00 3
BF Sha 05/10/88 0.5731  0.100 3 11,09 3,47 3 0.002 0.000 I 0.3 0,04 ]
BF Sha 10/12/88 0.391  0.043 3 12,69 5,21 3 0.002 0.000 I 0.3 0.02 3
BF Deep {1/19/84 nd nd nd 43.23 0.43 2 2.380 0.490 2 0.48 0.01 2
BF Deep 1/27/87 nd ad nd .00 {1,580 1 0.00 1
BP  Deep/M3/3/87 ad nd nd nd ad  pd 1,320 ¢.080 §  0.00 4
BP Deep 4/7/87 nd nd nd nd nd  nd 2,230 0,170 3 000 3
BP Deep &/2/87 nd nd nd 62,37 B.87 3 5.230 0.420 R )| 0.04 3
BP Deep 7/13/87 nd nd nd (.18 0.50 3 1.830 0.100 3 0.21 0.06 3
BP Desp 9/24/87  0.000 [ .00 I 0,002 0.000 I 0.00 i
BP Leep Z/16/88  0.000  0.000 30,00 0.00 3 0.001 0.000 I 0.00 3
P Deep 03/10/88 1,062 0.047 3 2945 412 I 0.003 0.000 I 0.3 0.01 3
BP Desp 10/12/BE  0.484  0.1Bb I 35,3 7.50 I 6.003 0.000 I 0,39 0.07 3
S0 Sha  11/19/88 nd ad nd 1,37 0.26 2 1930 0. 040 2 0.04 0.00 2
S0 Sha  1/27/87 nd nd nd (.52 i 0,690 b 0,03 1
§b Sha 3/4/87 ad nd ad 071 033 2 0.400 0.04¢ I 3 0.06 2
S Sha 4/7/87 nd nd ad 16,57 5.23 I 0720 0.130 3 0.80 0.04 3
5 Sha &/3/B7 nd nd ad 0,00 6,00 0 1.456 0.720 3 600 0.400 0
8D sha 7/13/87 ad nd i 7,120 2,36 3 AT 0.080 3 0.30 0.04 3
SD Sha 9/24/87  2.273 1 220,34 40,49 I 0.004 0.000 3 0.4% H
Sb Gha 2/22/88  0.000  0.000 3 600 6.0 I 0.000 0,000 I 0.00 3
S0 Sha  05/10/88  0.000  0.000 3 6.00 0.00 3 4oom 0.000 I 000 3
50 Sha 10/10/88 0.35%  0.03% 3 L46B 3.04 3 0.002 0. 000 3 0,24 0.02 3
5D Mid 11/19/B¢ nd nd ad 391 2,23 2 3.200 1,410 2 0.6 0.10 2
8D Mi¢ 3/4/BV nd nd nd 0,58 1 6320 1 . 1
ST Mid 4/3/87 nd nd ad 4,89 0.74 3 4940 1. 130 3 0.03 ]
S0 Mid  7/13/87 nd nd nd 14.98 I 2,490 0.110 3 V3 0.03 3
SD Deep {1/19/84 nd nd nd .80 1,40 2 1.780 0.480 2 0.14 .01 2
5D Deep {/27/87 nd nd ad  0.00 1 0.570 1 0.00 1
5D Deep 374767 nd nd nd (.48 0,51 I 0510 0.006 3 0.05 0.03 3
5B Deep &/7/87 ad nd nd  4.98  0.74 1 0.3480 0.040 I 0.82 0.03 3
5D Deep &6/3/87 nd nd nd 1,49 0.2 3 0.490 0,230 I 0.48 6.09 3
53 Deep T7/13/87 nd nd né 1,23 0.48 3 Low 0.1350 I 0.2 0.03 3
S0 Deep 9/24/87 nd nd ad nd nd ad 0,003 0. 000 3 nd nd nd
SO Deep 2/22/88  0.000  0.000 3 0,00 0.00 3 0.000 . 000 3 0.00 3
SD Deep 05/1C/88  €.000  0.000 3 0,06 ¢,00 I 6.001 .000 3 0.00 , 3
S0 Deep 10/10/88 0.055  0.157 3 297 .87 3 0,002 0.000 I 039 0.06 3
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BIOMASS
01/05/8%9

STA DEPTH  DATE  EpFr(x) EpFr(SE) Epfr(n) EP(x) EP(SE) EP(n) a0\SH(x} ag\SHISE) mg\SH{n) EpFr(x] EpFr(SE) EpFrin}

(shoats) (shoots) (shoots) (g/e2) (g/e2) (mg/sh} (mg/sh) {total) (total) (total)
T9 Sha 11/19/84 ng nd nd (.76 0,08 2 12 0.110 20,09 0,000 2
TS Sha 1727787 nd nd nd 2,98 1 0.310 I 0,67 {
TS Sha  3/4/87 nd nd nd  0.00 0.00 2 1460 .780 3 0.00 2
TS5 Sha 4/7/87 nd nd nd nd nd  nd  0.830 0.350 3 nd nd nd
TS Sha 7/113r87 nd nd nd nd nd  nd 3,400 0.310 3 nd nd nd
T5 Deep 11/19/86 nd and nd  4.98 2,64 2 2310 0. 420 2 0.3 0.01 2
15 Deep 1/27/87 ad nd ng 0,00 0,39 t o 0.00 1
15 Deep I/4/97 nd nd ad 0,00 0.00 I 1A% 0.070 3 000 3
TS lDeep 4/7/87 nd nd nd G001 i 1,890 ¢.890 I 61T 1
75 Deep 4/3/87 nd nd nd 0.00 0,00 I 3300 0.200 I 0.00 3
18 Deep 7/13/87 nd nd nd 6,46 1.55 3 2.820 0.240 3 0,18 0.02 3
18 Deep 9/24/87  0.098  0.632 3 12,04 73 3 0.006 0.000 3 0.09 0.03 3
EF Mid  1i/4/87  o0.211 I 510 2.22 3 0,003 0. 001 I onn 1
EF Mid 1/27/88 nd nd nd nd nd  nd G.002 0.000 3 nd g nd
EF Mid 05/17/88  0.458  0.034 ¥ 36,55 3.@2 I 0.006 0.601 30,40 .01 3
EF Mid 10/12/B8  0.902  0.1B% 3 82.10 12,70 3 0.010 0,001 0,4 0.03 3
IP Sha 10/2{/87 0.654 1 28.81 9.3 3 0.008 0,060 I 440 i
IP Sha 1/23/88  0.949  (.083 I3 ™28 .02 3 0.004 0.000 3 0.48 ¢.02 1
IP Sha 03/12/88 0.422  0.08% 3501 5.0t I 0,605 1029 .04 3
IP Sha 10/07/B8  0.425  0.067 3 2138 4.49 I 0.612 0.003 3 0.3 £.03 3
1P Mid  10/21/87  0.275 1 43.48 3.44 3 0,007 0, 00! I 02 !
IP Mid §/25/88 2,609  {(.517 3 189.01 10,92 3 6003 0.000 30T 0.04 3
1P Hid 05/12/88  0.061  ©.054 S P W ¥ 3 0.001 0,000 I 003 0.04 3
IF Wid 10/07/88  0.379  0.017 3 10,83 9.23 3 0.011 0,007 S B .01 3
IP Deep 10/21/87  0.000 1 6,00 I 0.004 8.000 I 000 t
IF Deep 1/25/88 23,610  2.37% 3 575,23 172,00 3 0.005 0.001 I 0.9 3.00 3
IF Deep 03/12/88 2.137 1,230 3 67,00 41.04 3 0.007 0.001 I 0.9 .12 3
IP Deep 10/07/88 1.300 0,055 J 45.98 4.33 J  0.006 0,001 I 0.3 0.0t 3




BIDMASS

01/05/8%

5TA DEPTH
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DATE

11/19/85
0Lr27187
03703787
04107787
06/02/87
07/13/87
09/24/87
02/16/88
05/10/88
10/12/88

1171%9/86
01/27/87
03/03/87
04/07/87
06/02/87
07713787
09724787
02/16/88
03/10/88
10712/88

11/19/84
01727787
03/04/87
04707/87
05/03/87
07113/87
09/24/87
02/22/88
03/10/88
10/10/88

11/19/86
03/04/87
06/03/87
07/13/87

11713784
01/27/87
03/04/87
04/07/87
06/03/87
0r/13/87
09/24/87
02/22/88
03/10/88
10/10/88

DEN(x}
(#/02)
11490, 00
14726.30
11570.9¢
8037.50
8107,90

485,50
40835. 10
12730, 463
12368, 79

9743.74

9233.90
14830.30¢
6334, 10
1488B. 40
11191.60
2373.50
12730.43
12838.51
8484, 88
17315.81

10432, 05
14241, 08
TH06.60
£908.80
22170
3162, 70
28482, 08
733,21
863,09
9062, 48

9348. 00
B377.00
4094, 40
£237.40

12451, 00
8377.00
19095, 00
B792,80
4251.50
2013.00
156%97.51
171,94

393,38
16344.83
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DEN(SE} DEN(n) SH(x) SH(SE) SH(n) RR(x} RRISE) RR(n) DET(x} DET(SE) DET{m
{g/a2) (g/a2)

(#/n2}
1780, 10

2994, 30
1484, 20
2608.70
247.20
4079.53
328. 13
3448, 58
3291.87

1466.10

BE0, 20
2189.20
163.20
450,90
1233. 68
328.13
954,35
1950.93

2346.50

1192.9¢
328,10
636,00
i726.20
6474.74
377,61
360,34
2B07. 4635

2664, 10

1133.50
1183.10

809. 10

2173.20
2277.80
943.20
247,20
1214, 86
£07.93
233,13
2053.32

Cd LA Cad Sl Cud Lal Cad P rea R Cod Lol Cad Cd Cad Ed Gl BRI r—= P

L R R L | uuuwt_umuuwm

Cad L Sl Cal Cd Cd fd Caf == B3

(g/n2}
37,02
20,14

8,34
24,45
49.45

0,48

218.67

9,95
19,00
20,49

21.21
26,37

8,43
33.96
37,28

4,30
29.39
1.04
27,60
34,20

20,30
9.61
2.93
3.61
3. H
g.33

108, 61
0.24
0.43

17.18

22,37

]
18. 48
13.31

2.5
.83
9.67
3.37
1,93
.17

44.08
1.95
0.52

35.37

{g/n2}
.23

3.57
4,31
12.08
0.24
23.77
0.24
4,61
&.89

1.01

0.84
7.07
B.77
0.70
1,23
1,38
3

g

whoC
P Lal

317

0.14
0.94
1.14
4.3t
21.99
0.12
G.09
b.41

4,72

1.43

1.03
1.24
0.73
0.65
3.81
0.24
0.21
§.11

L G G Gl Gl Cd Gl pm e ) Ll Gl Cf € G Cad Led B — O

Cal Gl Gl Cod Cad dnd Cd Cud b b))

22,52
2.1
14.73
10.28
19,38
3.23
109.06
31,94
20,91
26,22

22.38
26,28

8.83
18.79
23.83
18.00
32.26
12,14
13.03
30.54

19.48
30,26
15.62
E.48
.07
1.94
.07
4.3t
(.59
85.48

26,53
14.7%
0,006
3.09

24,80
10.31
3L
8.11
3.03
2,33
27.12
36.57
1.90
160.24

1

2

Ll

2.B3

6.56
J.43
3.2
1.4
0.06
2.52
6,23
.90

0.44

1.86
3.50
3.4
£.81
.37
3.08
1.43
7.20

9.06

4.30
137
.66
0.91
2.23
2,85
0.18
4,40

9.34

2.84
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0.48
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BIOMASS

01/05/89

STR DEPTH DATE  DEN(x)

(#/82)

1S Sha N 11/19/B6 15293.00
15 Sha & 01/27/B7  2912.90
T6 Sha M 03/04/87 1078.90
TS Sha A 04/07/87 1024.90
TS Sha' 3 07/13/87 2211.70
T8 Deep N {1/19/86 3B55.90
1§ Deep 7 01/27/87  4B5.50
TS Deep M 03704/87  4207.40
75 Deep A 04/07/87 7228.40
T8 Deep 1 04703787  6489.00
18 Deep § 07/13/87  9817.70
TS Deep 5 09/24/87 20046.92
EF Mid N 11/04/87 8091.50
EF HMid 3 01/27/B8  3398.43
EF Hid M 05/17/88 938%.14
EF Mid 0 10/12/89 7012.43
IF Sha 0 10/21/87 3536.16
IP Sha 1 01/25/88 7390.24
IF Sha M 05/12/88  9709.80
IP Sha 0 10/07/88  4099.49
(P Mid 0 10/21/87 26108.57
1P NMid § 01/25/88 23842.95
IF HMid M 05/12/89 16992.15
IP Kid G 10/07/B8 1418.30
IP Deep O 10/21/87 45B5.18
IP Deep J 01/25/88 4531.24
IF Deep M 03/12/88 4423.35
IP Deep 0 10/07/88 6473.20
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DEN{SE} DENfn) SH(x) SHISE} SH(n) RR{x) RR(SE} RR(n) DET(x) DET(SE} DET{(n}
(g/n2} (g/a2}

(#/22}
2022.80

235,20
460,90
377.40

1322.80

1468. 40
636.30
863.10
799.00
4139.72

901.06
424,17
1333.03
888.02

1998.13
1160.74

723.73

755.23
907,49
1237. 01
748.24

1082, 94
705.42
300.34
1296. 01

2
l
3
3
3

2
1
3
3
3
3
3

[ I O R R V|

18.40
1.49
1.26
0.78
.36

7.43
0.19
b.16
11,59
21.90
28.09
122.88

2414

7.74
53.48
69.10

44.02
41,34
30,20

47.72

176,03
72,44
24,40
39.89

33.86
24,34
30.34
35. 49

0.83

0.40
0.31
1.03

4.53

2,00
4,91
2.08
3.02
27.82

16,30
1,19
3,55
3.09

™~
o

0.90
1.29
2.03
3.67

[S-X I Y R N al fak (L) Cd Gl i Cd g - pa [ I VIR N I S ]

[V W S Y [ SN |

Cd Cd Ly i

{g/n2] (g/a2l

$0.27
7.99
0.80
1.32
2.33

24,44

6.71
29.81
16.75
24,50
44,12
81.98

203,00
i3.32
33,64
90,02

122,89
135,83
30,90
83. 41

B3.21
140,58
2147
8.76

110.88
99.6%
6.8

209,32

.7

0.38
0.44
.53

3.60

13.39
8.00
8,82
7.1

2b.11

25,62
14,39
14,81
12,19

23.71
13. 84

19.28

£ ad L0 e
A

B sl B = = N ]
LA < RO

17.17
12,39

6,83
34.12

Cod ot Ll €l LAEY R 2% Y SV R N ] Ll ) b G Cd B Cal Cat L = M

Cad Cad € Cad

Cad Cad Cad o4

(g/a2)
2,30
14,79
1.42
0.43
0.80

8.33
14,64
3.14
18. 46
12.40
14.32
§.34

127.71
157.34
135, 69
17,66

47.54
56,75
50,70
44,81

77,62
§1.14
23.96
10.00

30.27
16.77
J12.70
39.76

(g/a2)
0.18

1.22
0.24
0.14

3.95

.12
1,73
2.62
3.3t
.51

20.59
19.25
3a.98

2.27

13,00

37.28
159,44
4.74

12,48
6,63
6. 04
16.82
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el L



LIGHT TRANSMISSION®
SAN ANTONIO BAY
15 July 1987

STATION TRANSMISSION (% m—1)
N. Riwver o.2
- 8. River nd
3 3.7
4 4.0
- S 10.5
& 14.%
T 8.8
B 9.6
B &.0
10 X. 3
it 1.4
- i2 1.5
13 2.0
14 4.7
_— 15 1.6
c 3.4
17 3.2
18 2. b
- i9 4.3
D 1.3
21 4,0
. 22 2.4
23 a7
24 5.2
25 2.6
- 26 5.8
27 12.7
28 2.1
- 2g 6.6
30 0.8

* With LI-1208A and LI-1235A sensors




AVERAGE LIGHT TRANSMISSION

(% M-1)
1987
NUECES ESTUARY
STA 20/21 OCT 19 NOV 8/%9 DEC
1 Q.04 0. 20 2.28
2 Q.36 .37
3 3.44 G.49 1G.23
4 0,064 0.01 T.43
4A 0,38 Q.37 5.84
S 1.48 0.18 1.41
) 2.12 0. 05 2. 60
K 0.12 0.51 1.81
g 0,02 2.40 10.86
Q 0.01 0.00 - 1.62
10 0.32 1.9&
11 O 02 G135 2.19
12 0.02 .38 S.96
13 Q.13 0.&4 10.75
i4 .30 .98 O.71
15 2.50 Q.42 3.30
1& 0.19 Q. &5 11.42
17 22.70 14,94 34,465
ig 28. %0 5. 84 39.06
19 10.30 (0.5m) 10.86 38.29
42.30 {1-3m»
20 346G 10.13 45.38
21 10.40 (0.5-1m) 14.52 44,04
42,30 (1.5-3m)
22 T30 (Q.5m:} .46 23.93
27.00 {1-1.59m)
23 32.20 8.29 58,28
24 18.30 {O.5~1m} 14.81 ROLTE
28.920 (1.5-3m}
29 11.30 (QO.%m) 10.03 D2.T3
23,00 (1-2m)
z2b 21,00 (0.5m) .35 4&.77T
35.10 (1-3m)
27 12.70 (0.5—-1m) T.06 34.99
40,90 (2-3m)
28 F4.40 3.44 37.9
29 T.30 (0O.5m» 19.20 41,90
28.40C (1-3m)
30 15.70 (O.S~1m) T.65 19.99
2770 (1.5-2m)
31 39.70 T.43 35.35
32 14.10 (0.3m) 4,37 16.53
27,00 {i~1.5m)
33 21.00 (0.3m) &6.52 34.65
IT.S0 (1-3m)
34 12.50 (0.%—1m) 14,23 45.84

27,80 {1.5-2m)




AVERAGE LIGHT TRANSMISSION
(% M-—-1)
1967
NUECES ESTUARY

All data collected using LI-1908A and LI-1928A

sensors

NOTES:

1. October: At most stations, turbidity
decreased from surface to bottom.
This trend was more pronounced in
Corpus Christi Bay, and least pro-—
nounced in Nueces Bay.

Station

E

o= DR

2 an wm EW 23

[T

Data too variable to report
River

Channel

Strong surface current
Dredging area, rough

2. 20 Oct: Corpus Christi Bay

21 Oct: Nueces Bay

8 Dec: Corpus Christi Eay

? Dec: Nueces Bay




LIGHT TRANSMISSION-NUECES EAY

16 FEBRUARY 1988

STA DEFTH SURFACE UNDERWATER ke % m—-1
(m) FFFR FFFR
1 0.5 1082.0 0. 025 -21.38 0.00
2 0.5 1061.0 0. 048 -19.99 .00
3 0.5 R3O 2.230 -11.7% .00
B 5 0.5 804, 4 0.058 -19.07 0. 00
1.0 813.4 0,000 Q.00 0. 00
& [ LOTF .6 0. 039 -19.30 Q.00
i T 0.5 &71.4 0,812 —-13.44 Q.00
=] 0.5 S556.5 0.3468 -14.64 0.00
Q 0.5 286.3 1.861 10,07 0,00
- 10 0.5 47T & 1.34%2 -1i.74 . Q0
11 0.5 308.4 1.038 -11.3%9 Q. Q0
. 310,.8 0,004 -11.1%9 Q.00
12 0.5 S544.2 4T 420 -4.87 O.7T
- i3 G.5 427 .9 41.800 —-4.465 0. 95
1.0 4424 5.348 -4 .42 1.21
1& 0.5 1129.0 128. 000 -4.35 .29
- i.0 &39.7 S90.510 -2.54 Ta.90
1.5 C&43.0 22,5370 -2 23 10,72
2.0 1051.0 2G. 400 -1.79 14.73
3.0 1132.6 11.950 -1.52 21.94
o 4,0 1553.0 9.903 ~1.26& 28.26
S0 1542.0 2.564 -1.28 27.81




LIGHT TRANSMISSION-CORFUS CHRISTI BAY
17 February 1988

STA DEFTH SURFACE UNDERWATER b % m—1

17 0.5 T33.0 311,20 —1.77 16.99
1 T32.4d 208.90 -1.264 28.51

1.3 Ti0.1 120,00 ~-1.1% 30.57

2 697.3 T4.51 -1.12 32.69

3 T&HOLT 20034 ~-1.07 34.17

4 570.8 10.28 —-1.00 36.63

i 553.2 4.96 0,94 3B.95

18 0.5 250.4 84.70 -2.17 11.44
1 234.0 48.24 -1.66 18.9%

1.5 263.7 24.84 -1.57 20.70

2 303.4 15.8% —1.47 22.89

3 355.0 .32 —-1.40 24 .65

19 0.5 338.3 8BC. TS -2.87 5.70
1 356.6 57.07 -1.83 14,00

1.5 358.4 39.00 ~1.48 22,79

e 364.4 17.65 -1.31 22.01

3 360.4 8.47 —1.25 28.65

20 0.5 530.5 119,30 -32.06 4,70
1 6HQ0. 2 &80 20 —-2.17 11.36

1.5 6192.% 33.49 —-1.95 14.29

2 &33.4 16.07 —1.84 15.93

3 TBL.6 4,20 ~-1.74 17.91

21 0.5 S554.3 191.40 ~2.173 11.92
i S50.4 129.70 -1.52 21.97

1.5 468. 4 T3.07 -1.24 28.598

by 4720.0 2.1 ~1.03 35.83

3 449, 1 22.04 ~1.00 36. 61

22 0.5 1054, 0 288.80 —-2.59 T.91
1 1009.0 206,50 -1.5%9 Z0.4T

1.5 F30.6 138. 60 -1.27 28.10

2 Q22.3 105.10 -1.0% 33,76

23 0.5 b6LHT . & 165,20 ~2.7F b.16
1 TOT. 4 101.60 ~1.94 14,36

1.5 &80, 4 bb6. 353 ~1.35 21.22

2 694.5 41.65 -1.41 24.4%

3 &80.4 146,04 -1.25 28.67

4 T40.0 4,34 —-1.28 27,67

24 0.5 552.0 134,20 -2.83 S5.91
i 6&3T.T BZ.37 —~2.05 12.92

1.3 TR6ELO S97.B1 —1.67 18.86

2 TTL.0 40,26 —1.498 22.85

3 Bo2.9 12.21 ~1.40 24,70

4 B99.0 Ge 63 ~1.27 28.12

5 1010.0 2.03 ~1.16 31.30

25 0.5 FSE.0O 210.8B0 —~3.02 4.90
1 F49.1 146.10 -1.87 15.39

1.5 P41.0 Q9. 02 —1.50 22,29

2 FC0O.0 S0 22 —1.44 23,62



LIGHT TRANSMISSION~-CORFUS CHRISTI RBAY
17 February 1988

8TA DEFTH

SURFACE UNDERWATER

%

m~1

27 Q.
i.
28 0.
1.
29 o,
1.
30 [N
32 0.

33 O.

1

[y
u

o
ot

fry
2

—
WR WA~ 0 s A=ORN M= ORRAO~,NRO= U WA~ 00R WO~

S20.7
910.5
5913.5
S515.3
oiz2.
Sis6.
SO0,
548.
=43,
528.
527
S28.
S29.
F81.
QUT.
7ol
TaE.
&25.
644,
1223,
1003,
TO1.
&g,
&84,
&H946.5
3423
319.8
295 . 6
283.5
3530.8
365.5
36T. 6
3705
403,59
428. 6
446.5
39101
IT3. 2
3666
0D .9
2B&. &
S35.6
529.3
S30.6
916.6

S16.2

A R RO MO O AR

ey

A NP R R

151.90
QR 6S
TO.20
46,26
21.77
8.93
2.91
188.10
@7.460
44,59
28.84
11.90
1.74
197.90
84.47
29.99
21.26
24430
P04
T4.06
89Y. 38
249 &0
202.70
148. 40
120.30
2. T8
48. 246
28.80
i7.14
142,30
T2.10
33.78
18,07
S.594
1.19

O0.27

157. 20
?8.10
&3.11
26,62

7. 47

205,30
159,30
125.80
BB. 26

52.16

~1.02
—~ . 28
—2.61
-1.89
—1.359
~1.40
-1.80
~1.62
~1.39%
-1.591
~1.43
-1.47
-1.48
-1.82
~1.34
~1.17
—1.21
-1.22
-1.922
—1.20
~i3. b
-0 . 88
~0.7Th

B.51
18.34
26,54
29.96
34.8%9
36.26
3E8.71
11.76
17.935
19,25
23,39
28.24
23.93

4.07

7.31
11,67
16. 64
15.26
14.28
15.42
29,85
12.67
2%9.45
36,01
41.56

.35
15. 0%
21.17
24.5%
16.45
19.73
20,36
22.08
23.%5

22.96
2277

16.16
26.29
20.95
29.74
29.65
14.69
30,10
38..31
41.33
46,58




LIGHT TRANSMISSION - CORFUS CHRISTI BRAY
12 AFRIL 1988

S5TA DEFTH SURFACE UNDERWATER k % m—1
(m) FFFR FFFR
17 Q0.9 19457 1407.0 ~0. b6 S51.69
1 1893 6H13.0 —1.13 32.38
1.5 1956 S23.4 —0.88 41.53
2 1900 240. 4 —1.03 35.39
3 1863 1.2 ~1.09 33.69
4 1884 30.46 ~1.03 35. 48
18 0.3 1725 1005.0 —-1.08 33.94
1 1807 517.0 -1.25 28.61
1.5 1802 311.4 -1.17 21,02
2 1780 185.6 -1.173 32.29
12(C) 0.5 1999 1041, 0 -1.30 27.12
i 2011 TEE.8 —0.%4 38.93
1.5 1998 461.0 ~0.98 37. 62
@ 1990 243.5 -1.08 34.98
3 1980 87.4 -1.04 35.37
20 .3 2028 1415.0 ~0.72 4B8. 68
i 2043 T?3.1 ~0.95 28.82
1.5 2013 414.4 —1.0% 34.84
2 20173 248.9 -1.05 35.14
3 2023 ba.l -1.14 31.96
21 0.3 2005 1302.0 ~-1.52 21.84
0.5 2053 1365.0 -0.82 44,21
1 2046 602,01 -1.22 29.43
1.5 2048 Shb. 2 —Q.B8& 47.44
= 2061 198.0 -1.17 31.00
24 0.3 20473 1674.0 G.b66 al.48
0.5 2044 1397.0 .76 46062
1 2O3T 684.0 —-1.0% 33.28
1.5 2040 F3b. —-1.20 30.05
23 L 1565 116G,0 =1.00 34.85
0.5 1549 B840.0 ~-1.22 29.41
i 1577 451i.4 -1.25 =8. 62
1.5 1601 240.,0 —1.27 28022
2 1571 135.5 —1.23 29,37
3 1376& 40.5 —-1.22 29.91
24 0.3 1441 1126.C -0.82 43.93
0.5 1138 508.4 =1.61 19.26
1 1440 164.8 ~2.17 11.44
1.5 14464 B4.7 —-1.90 14.96
2 1454 33.3 -1.8¢9 15.12
2 1454 bH.4 -1.91 16,37
4 1460 1.3 ~-1.75 17.41
25 0.3 1348 R26.9 —~1.25 28.70
0.5 1350 HEZ20.0 ~1.596& 21,09
1 1420 297T. 2 ~-1.3564 20,93
1.5 1355 138.2 -1.32 21.83
2 13646 bl.1 ~1.3% 21,15
3 1398 11.5 —~1.60 20,21
26 0.3 11446 ?48. 7 -0, 63 53027
0.5 1105 4646.7 —1.72 17.84



LIGHT TRANSMISSION -~ CORFUS CHRISTI RBRaAaY

S5TA DEFTH
(m)

r
0
o

-
!
=

30 .
Q.

314D} O.
Q.

3z Q.
0.
Q.
33 Q.
l:?l .
0.
1.
34 Q.
1.

RO MW~ rR=ARRWR N AW U= N RWRAS AW N=,NU R~

12

SURFACE
FFFR

1036
1034
1044
1076
1093
11173
1680
1729
1700
1714
1711
1984
1989
1784
1977
1799
1804
1781
igig
1818
igi4
1814
18373
1844
1847
1886
1884
1780
1762
1800
1833
1793
1792
1071
1117

T

281

%3

933
1134
1143
L10é&
1094
1113
1554

1535

1563
1871

AFRIL 1988

UNDERWATER
FFFR

670.6
406, 4
ivl.6
&8.3
1281.0
1107.0
a%84.1
293.3
165.7
S51.%9
15.4

1340.0
1008.0

233. 4

329.3
i81.4

29.6
860.4
441.0
338.2
i29.6
QIO.T
bHb4. 3
403. 4
140.7

80.35

26.6

4.1
1305, 6
Ti8. 1
S561.0
307.4

k

—2.02
—-1.80
—1.80
-1.75
-1.74
-1.81
-1.38
-1.28
—-1.32
-1.31
-1.35
~2.17
-1.5%
-1.63
—-1.68
~1.13
~0D.98
-1.17
~1.22
-1.20
~1.18
-1.19
~-0.74
-0.98
-0.%3
.94
0. 97
-0.95
-1.12
~-1.18
~-1.14
-1.13
-1.37
~1.0%9
—2.32
-2.12
-2, 02
—0.01
-0, 85
=2.07
~2.09
-1.73
-1.8B6
—-1.87
—-0.33
-.77
-0, 68
—~. 82

13,33
16.52
146.49
17.36
1v.61
16,32
25,13
27.84
26.70
26.92
25.86
11.40
20.43
19.56
18.58
32.2
3765
31.11
29.64
30.19
30.58
RG.3T
47 .70
37.47
38.71
29.04
3T.7T9
38.81
32.73
30,84
21.99
31.81
25. 46
33.46
2.79
11.94
13.21
FR.L0
42,77
12,65
12,31
17.44
15,38
13.47
TO.22
46,18
50.21

44,23



LIGHT TRANSMISSION — NUECES EBAY
13 APRIL 1988

5TA DEFTH SURFACE UNDERWATER k % m—1
{m? FFFR FFFR

i 0.2 1212 1121.0 -0.39 &7.69

0.3 1566 599.3 —3.20 4,07

Q.4 14462 ™™5.1 -1.65 19.17

2 0.1 1619 1529.0 -0.57 G96.44

.2 1594 1558.0 -0.11 89.21

G.3 1619 1354.0 —0. &0 55.11

4 0.1 1830 1530.0 -1.79 16.69

0.2 1807 1409.0 —1.24 28.82

2.3 1821 109%.0 —-1.68 18.58

3 0.2 1844 275. 0 —-1.84 i5.g0

4 1824 406. 4 -0.38 68.TO

0.3 1845 133.1 —5.26 0.52

1 1874 0.4 —8.54 0.02

b 0.2 1906 1450C.0 —1.37 25.48

0.3 19064 1175.0Q —1.61 12.94

0.4 1895 1077.0 -1.41 24.35

T(A) 0.2 1921 1695.0 —0.63 53.48

0.4 19213 1022.0 -1.57 20.86

0.3 18535 485.0 —2.68 6.84

1 1836 0.3 -8.84 .01

8 0.1 1944 149F.0 —1.35 26.00

.2 1925 1470.0 —1.3%5 25.97

0.4 1914 gv7.? —1.25 14.23

9 0.2 1382 13740 —0. 02 7.BS

0.4 1383 682.0 -1.77 17.08

0.5 1397 399.9 —-2.50 B.1%9

10 0.1 1980 1863.0 0L 61 94.38

0.2 1949 1764.0 ~0. 50 60.TF3

Q.4 1970 1035.0 -1.61 20.01

0.3 1974 Ti8. 4 ~2.02 13.23

11 0.2 1980 1660G.0 -0, 88 41.42

0.4 1965 1041.0 —=1.359 20.43

0.5 1984 563LT -~2. 582 8.07

12 0.2 2002 133%9.0 -2.01 13.38

0.4 1516 S560G.% —~2.49 8.33

13 () 0.2 1996 1B&66.0 -0.34 T1.05

0.4 2004 1452.0 -0.81 44,69

0.5 2032 F12.7 ~1..60 20.17

14 0.2 1984 1646.0 -0,93 392.30

O.4 1944 g52. 2 -2.06 12,72

0.5 1278 276.2 -3.94 1.25

15 0.2 1654 1642.0 —~0.04 ?6.42

0.4 1711 1230.0 -0.83 43.82

0.3 1677 B28.4 —1.41 24.40

146 0.5 1713 TOET.O —1.61 20.05

1 1674 318.7 ~1.66 19.04

1.5 1737 1633 -1.58 20,68

2 1701 107.7 —-1.38 259.16

35 0.2 1903 1527.0 -1.10 A3.27

O.4 1909 To8.8 —-2.48 B8.40



LIGHT TRANSMISSION ~ NUECES RAY
13 APRIL 1988

STA  DEPTH SURFACE  UNDERWATER k % m-1
(m) FFFR FFFR
0.5 1879 437.8 -2.91 5.43



LIGHT TRANSMISSION ~ NUECES BAY
10 May 1988

STA DEFTH SURFACE UNDERWATER k % m—1
FFFR FFER

17 0.5 1166 404 .4 —-2.12 12.03

1 1356 J06.3 -1.49 22.59

1.3 1&16 P P -1.32 26.74

2 1643 1i7.9 -1 .32 26.79

18 0.5 1204 530.8 ~-1.64 19.44

1 1259 23546 -1.68 18.73

1.9 1263 85.4 -1i.80 16.5%9

= 988 2.2 ~1.&3 19.65

12 G. 5 1306 S44.0 ~-1.75 17.35

1 1156 190.7 -1 .80 16.50

1.5 10921 BR.% -1.71 12.08

2 1138 a0, 7 -1.67 18.75

20 Q.5 1426 2ET.0 -2.56 T.7TS

1 1182 239.9 —-1.460 20,26

1.5 LEATT 138.4 ~1.48 22.73

2 1504 103.8 -1.34 26027

21 Q.0 1787 &71.8 ~-1.94 14.12

1 18G1 299.7 ~1.94 14.42

1.9 1834 116. 4 -1.84 19.%1

2 1842 58. 6 -1.7FZ 1i7T.83

22 0.5 1402 oBO. 2 ~1.7& 17.13

i 1944 5I1.3 -1.30 27 .33

1.5 1781 263, 3 —-1.35 26.04

2 1418 60 A -1.58 20,468

23 Q.3 1379 934, 4 -2.17 11.45

i 1750 AT G —-1.54 21.54

1.5 1788 250.0 -1.31 246.24

2 1734 131.8 -1.23 29.09

24 0.5 1242 S990.2 ~1.4% 22.508

1 1240 310.9 -1.38B 253,07

1.5 1192 131.8 -1.47 23.04

2 1301 35.0 -1.81 16.41

a5 0.5 41 198.8 -3.11 4.47

1 1301 138.4 -2 24 10,65

1.5 1271 86.5 -1.7% 146.67

= 275 92.5 -1.33 21 .60

26 0.5 1070 124.7 -4 .30 1.36

1 1091 1032 ~-2.36 .46

1.5 810 42.8 -1.%&6 14.08

2 1008 20.3 ~-1.95 14.21

27 LD 9732 263.6 -2.61 T.35

1 1214 201.8 -1.79 16.62

1.5 1591 182.9 -1.44 23. 44

2 1532 129.5 -1.24 Q.07

28 Q.5 1104 182.5 -3.60 2.73

1 1ige 120.4 —2. 29 10.13

1.5 1516 TO.3 —~-2.00 13.51

2 1216 33.9 -1.80 16,60

29 0.5 1G10 33,1 -1.89 15.15



LIGHT TRANSMISSION - NUECES EAY
10 May 1988

STA DEPTH SURFACE UNDERWATER k % m—1
FFFR PFFR

1 1034 295.0 -1.25 28.33

1.5 14460 311.4 ~-1.03 35. 70

2 1819 27T7.9 -0.%4 32.09

30 0.3 1256 a803.5 —-1.49 22.56
0.5 1168 S2%9.0 -1.58 20.51

i 1677 541.0 -1.13 32,2

31 0.5 1366 281.4 =2.16 4,24
1 1019 124.1 —~1.&& 19,05

1.5 1058 130.7 -1.3%9 24.80

2 1589 116.8 -1.31 27.11

32 0.3 T3&6 198.°9 —~4,36 1.28
0.5 498 153.0 ~3.03 4.91

i 714 89.9 -2.07 12.58

1.5 T26 4. 73 -1.729 16,64

33 0.5 P25 130.2 -3.92 1.98
1 P04 46.7 -2.96 S.16

1.5 Q00 22.0 2.47 g.43

2 858 16,6 —-2.20 11.13

34 0.5 1094 415.4 -1.94 14,42
i 1019 154.8 -1.87 15,39

1.5 1001 85.9 ~-1.64 1.44

2 1412 8.7 ~-1.59 20,39
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LIGHT TRANSMISSION - NUECES RAY

11 May 1988

DEFTH SURFACE UNDERWATER

{m)

(o8

—_
r

WML L2ORWUSR SR DR RN

T iy o
a =

-~
g
=

]

-,
=
H

.
!
a

0.
0.
.
0.4
O.5S
O. 4
0.0
0.4

0.5

Oud
0.5
0.4

0.5

PFFR

754
719
851
1131
a37
746
838
1979
1998
1129
919
1811
1798
1824
615
593
1088
11731
1958
1775
997
909
1940
1976
1402
1404
To6
T6S
1475
1715
L1573
1182
1267
544
530
429
500

488

FFFR

401.2
3.6
126.59
41.1
0.0
31.8
D.O
264.0
0.0
166.3
112.6&
g O
Q.0
O, 0
02,3
.0
0.0
0.0
28.8
O.C
2.1
0.0
24.9
0.0
S.0
(S
434
0.0
198.8
19.1
.0
193, 3
&F.3

55.7

[+
-

ot

O o U

!

[

-8.864

—-16.14

-10.08

-12.59

-H.81

4.9

—g. 25

~2.58
=407
~3.10

-8. 4%

% m—1

Q.0B79
0.0979
2.3235
Q.0010
0. 0079
0.0O713

0. Q000

0.06%99

G.0141

0, 0000

O.0047

0.0149

Q. 7040
O.0262

L5402
1.7116
G. b6
0.0169



LIGHT TRANSMISSION — NUECES BRAY
12 July 1988

i 0,2 -7« 50 .06

Q0.3 -4 _ 40 .23

0.5 -2.19 11.22

2 0.3 -2.99 5.04

0.5 -1.83 15. 68

3 O.x -5.72 0.33

0.5 -3.923 1.94

da Q.2 -&.77 0.11
0.5 -3.18 4.16

4b 0.2 —Ta44 0.06
Q.5 -2.08 12.46

o 0.2 —-10,.90 Q.00

0.5 -4, 85 0.11

& 0.2 —-17.38 Q.00

0.5 ~11.38 Q. Q0

T .2 —-22.30 0.00

0.5 -F.19 .01

a Q.2 -2.94 0.2T7

0.5 -2.21 11.02

9 O.2 ~5. 45 0.473

0.5 -2.48 #.35

11 0.2 -5.31 0. 50
0.5 ~3.62 . &9

12 0.2 -5.92 0. 27
G.5 -3.25 3.88

13 0.2 —-&.T79 0.11
14 0.2 -11.13 Q, 00

0.5 -1.12 32.60
15 0.2 ~&.B1 G.11
0.5 —-4.40 23
14 Q.2 —~4, 3D 1.35

0.5 =2.75 &H.40




LIGHT TRANSMISSION - CORPUS CHRISTI EAY
i4 July 1988

c 0.2 -2.07 12.62
0.5 ~0.57 86.7T0
D 0.3 —0.92 39.848
0.5 —0.86 42.12

17 .2 ~0.11 839.47

0.5 -~Q.7F7 44,10

18 0.2 =0.87 41,82
G.5 -1.53% a1.62

21 0.2 -2.17 11.43
0.5 ~-3.01 4.93

22 0.4 -1.02 35.93
i -1, 91 40, 30

23 0.3 —~1.64 19.44
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