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Figure C-1. Temperature and water l e v e l  data for  north Calcasieu Lake ( s t a t i o n  E2). 
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Table C - 1 .  Average monthly USGS gauged inflows a t  Calcasieu Lake from 1967 
through 1981. 

I JUN I 1116.70 I 212.82 I 286.89 I 1616.41 I 

I JUL I 660.65 I 27.82 I 42.43 I 730..89 I .................................................... 
I AUG I 537.16 I 30.67 I 24.8s I 592.71 I 

I SEP I 709.70 I 124.89 I 359.94 I 1194.53 I 

I OCT I 385.16 I 10.19 I 5.77 I 401.12 I 

I NOV I 472.47 I 81.74 I 58.50 I 612.71 I 

I ‘DEC I 4225.80 I 510.35 I 695.19 I 5431.35 I 

---------------------------------- 
-------------------___---- 
~-------I_------------------------- 
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Table C-1. Continued. 
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Table C-1. Continued. 

Calcaaieu - Average Monthly Inflow In CFS For 1972 

c-35 



Table C-1. Continued. 
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Table C-1. Continued. 

Calcarieu - Average flonthly Inflows In CFS For 1975 

I flonth I Calcarieu I Beckwith I Bear H I. Total I 

I JAN I 6943.55 I 570.00 I 801.19 I 8314.74 I 

........................................................ 

.................................................... 

I FEB I 2439.64 I 140.25 I 163.64 I 2743.54 I 

I W I 3100.00 I 127.42 I 127.45 I 3354.87 I 

I APR I 2951.33 I 214.97 I 293.87 I 3460.17 I 

I M Y  I 10333.22 I 428.39 I 424.99 I 11186.59 I 

I J U N  I 4312.66 I 309.87 I 510.80 I 5133.32 I 

I JUL I 3584.52 I 339.16 I 128.58 I 4052.26 I 

I AUG I 4533.55 I 458.65 I 380.16 I 5372.35 I 

I SEP I 1281.47 I 207.40 I 142.57 I 1631.44 I 

I OCT I 2540.90 I 249.90 I 294.91 I 3085.71 I 

........................................................ 

......................................................... 

......................................................... 

......................................................... 

......................................................... 

......................................................... 

........................................................ 

I N O ~  I 1878.20 I 95.47 I 165.41 I 2139.08 I 

I DEC I 1761.19 I 163.42 I 191.55 I 2116.16 I 

Calcasieu - Average Monthly Inflows In CFS For 1976 

I Honth I Calcanieu I Beckwith I Bear H i Total I 

I NOV I 415.40 I 24.41 I 82.99 I 522.80 I 

c-37 
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Table C-1. Continued. 

I NOV I 1620.83 I 231.73 I 216.37 I 2068.93 I 
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Table C-1. Continued. 

Calcarieu - Average Honthly Inflows In CFS For 1979 
I Month I Calcaoieu I Beckwith I Bear H I Total I 
........................................................ 

I JAN I 5374.84 I 477.29 I 44i.23 I 6293.35 I 

I FEB I 7646.43 I. 581.29 I 666.71 I 8894.42 I 

I W I 5248.39 I 377.74 I 503.65 I 6129.77 I 

I APR I 4633.66 I 477.47 I 752.50 I 5863.63 I 

................................................. 

......................................................... 

I H A Y  I 1660.71 I 60.53 I 70.76 I 1792.01 I 

I JUN I 2964.23 I 183.44 I, 307.40 I 3455.07 I 

I JUL I 3310.74 I 420.35 I 348.61 I 4079.70 I 

I AUC I 1117.81 I 40.94 I 40.59 I 1199.33 I 

I SEP I 7285.16 I 371.68 I 538.86 I 8195.70 I 

........................................................ 

........................................................ 

........................................................ 

......................................................... 

I OCT I 850.84 I 25.97 I 11.69 I 888.50 I 
. _ ~ ~ ~ ~  ~~ _ _ ~ ~  ~~ 

I NOV I 2443.90 I 140.41 I 196.68 I 2780.98 I 

I DEC I 6209.22 I 297.45 I 281.42 I 6788.09 I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.................................................. 

I FEB I 5241.03 I 364.24 I 408.34 I 6013.61 I 

I W I 6723.55 I 542.35 I 503.77 I 7769.67 I 

I APR I 9019.33 I 501.37 I 601.60 I 10122.29 I 

I M Y  I 6061.61 I 872.71 I 1504.27 I 8438.58 I 

........................................................ 

....................................................... 

I JUN I 853.73 I 13.82 I 5.84 I 873.40 I 

I JUL I 343.68 I 15.12 I 1.19 I 359.99 I 
......................................................... 

I AUG I 267.39 I 14.03 1 0.70 I 282.11 I 

I DEC I 618.10 I 78.76 I 98.19 I 795.06 I 

c-39 



Table C - 1 .  Continued. 

I M I 1525.87 I 110.65 I 125.20 I 1761.72 I 

I APR I 472.47 I 12.31 I 11.45 I 496.23 I 

I M Y  I 778.90 I 9.05 I 4.00 I 791.95 I 

I JUN I 4467.36 I 381.98 I 442.10 I 5291.44 I 

I JUL I 1719.42 I 253.79 I 520.87 I 2494.08 I 

.................................................... 
--------------------______________^_____--------------- 

......................................................... 

......................................................... 
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Table C-2. Average monthly USGS gauged inf lows a t  Sabine Lake from 1967 
through 1981. 

I DEC I 1695.55 I 17.93 I 536.81 I 125.iO I 63.97 I 2439.35 I 

I A P R  I 6335.00 I 320.66 I 11873.66 I 1042.87 I 629.90 I 20202.08 I 

I OCT I 2691.94 I 1.86 I 3005.81 I 130.87 I 109.02 I 5939.48 I 

I NOV I 2170.33 I 9.84 I 3970.33 I 241.93 I 16.89 I 6409.31 I 

I DEC I 17496.77 I 165.19 I 8599.35 I 670.94 I 115.61 127047.86 I 
.................................................................... 
........................................................................ 

I 
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Table C-2. Continued. 

I FEB I 8899.29 I 359.61 1 8910.36 I 1370.04 I 727.23 I 20266.51 I 

Sabine - Average flonthly Inflowr In CFS For 1970 

I flonth I Sabine I Cow B I Neeher I Vi l lage  I Pine I s  I Total I 

I JAN I 2272.58 I 5.68 I 2809.03 I 336.45 I 37.19 I 5460.93 I 

........................................................................... 

........................................................................... 

I FEB I 3445.71 I 8.74 I 2355.36 I 344.11 I 62.76 I 6216.67 I 
~~~~ ~~~~ 

I MAR I 9766.45 I 34.94 I 4434.84 I 470.71 I 253.72 I 14960.65 I 

I A P R  I 12821.00 I 50.87 I 5430.66 I 498.23 I 151.73 I 18952.h9 I 

I MY I 8020.64 I 26.39 I 4544.52 I 1060.13 I 424.42 I 14076.10 I 

I JUN I 1427.67 I 10.82 I 1794.00 I 303.47 I 322.57 I 3858.52 I 

I JUL I 1983.84 I 0.05 I 1302.81 I 59.42 I 59.81 I 3405.92 I 

......................................................................... 

......................................................................... 

........................................................................... 

........................................................................... 
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Table C-2. Continued. 

Sabins - Average flonthly Inflows In CFS For 1971 

I flonth I Sabine I Cow B I Neches I Village I Pine Is I Total I 

I JAN I 4391.29 I 23.53 I 1124.65 I 249.61 I 4.75 I 5793.82 I 

I FEB I 3325.36 I 131.81 I 1148.11 I 174.96 I 35.34 I 4815.57 I 

I tW7 I 5336.13 I 82.40 I 1351.94 I 296.81 I 108.35 I 7175.61 I 

I APR I 1030.43 I 0.45 I 1556.67 I 104.03 I 72.37 I 2763.95 I 

I MY I 1504.52 I 44.43 I 1234.61 I 289.81 I 145.10 I 3218.46 I 

I JUN I 2011.90 I 1.30 I 1397.13 I 72.03 I 40.00 I 3522.37 I 

I JUL I 1522.13 I 0.27 I 1255.32 I 31.13 I 54.65 I 2863.50 I 

I AUG I 1383.94 I 4.45 I 396.45 I 125.39 I 164.84 I 2075.06 I 

I SEP I 620.87 I 8.68 I 398.07 I 89.67 I 40.17 I 1157.44 I 

I OCT I 1028.19 I 7.58 I 524.58 I 210.42 I 46.74 I 1817.51 I 

I NOV I 981.40 I 0.97 I 372.63 I 192.50 I 33.90 I 1581.40 I 

I DEC I 14176.87 I 349.74 I 3466.16 I 2449.42 I 1133.58 I 21575.77 I 

........................................................................... 

......................................................................... 

.......................................................................... 

........................................................................... 

........................................................................... 

........................................................................... 

........................................................................... 
--------------------__^_________________----------------------------------- 

......................................................................... 
--------------------___I________________---------------------------------- 

......................................................................... 

........................................................................ 

...................................................................... 

........................................................................ 
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Table C-2. Continued. 

Sabin. - Average Honthly InFlows In CFS For 1973 

I Month I Sabin. I Cow B I Necher I Village I Pine Is I Total I 

I SEP I 10526.33 I 292.32 I 6772.00 I 1435.10 I 1158.50 I 20184.25 I 

Sabine - Average Honthly Inflows In CFS For 1974 

I Month I Sabine I Cow B I Neehas I Village I Pine Is I Total I 

I MY I 9194.19 I 4.13 I 5353.87 I 579.61 I 200.26 I 15332.05 I 

I SEP ' I  5727.33 I 1.36 I 4564.66 I 493.43 I 138.10 I 10924.88 I 
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Table C-2. Continued. 

Sabine - Average Monthly Inflows In CFS For 1975 

I Honth I Sabin. I Cow B I Neches I Village I Pine Is I Total I 

I JAN I 23680.64 I 346.45 I 14516.77 I 2919.35 I 1357.48 I 42820.70 I 

....................................................................... 

...................................................................... 

I JUN I 15453.33 I 492.50 I 9708.00 I 2120.40 I 2374.00 I 30148.23 I 

I JUL I 9321.61 I 105.20 I 7684.19 I 1097.81 I 255.16 I 18463.97 I 

I AUC I 7982.26 I 171.80 I 6952.90 I 1579.65 I 943.94 I 17630.54 I 

I SEP I 5639.00 I 100.25 I 4588.33 I 357.00 I 74.47 I 10759.05 I 

.......................................................................... 

........................................................................... 

........................................................................... 

I. OCT I 2692.90 I 61.77 I 3390.00 I 647.77 I 296.72 I 7089.16 I 

I NOV I 1538.00 I 63.15 I 2176.33 I 784.00 I 498.27 I 5059.75 I 

I lUR I 9936.13 I 294.77 I 3333.87 I 855.55 I 291.01 I 14711.32 I 

I APR I 7200.66 I 85.80 I 4118.00 I 716.33 I 235.83 I 12356.62 I 
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Table C-2.  Continued. 

I JAN I 7051.93 I 236.81 I 6123.22 I 1162.03 I 653.03 I 15227.02 I 

I OCT I 1180.06 I 3.07 I 1850.97 ‘I I I O ’ . ~ ~  I 11.42 I 3156.17 I 

C-4 6 



Table C-2. Continued. 

Sabin. - Average flonthly Inflows In CFS For 1980 
I flonth I Sabine I Cow B I Necher I Village I Pine Is I Total I 
......................................................................... 
.......................................................................... 
I JAN I 9705.48 I 441.19 I 6784.84 I 1728.52 I 1296.39 I 19956.41 I ...................................................................... 
I FEB I 16431.03 I 237.66 I 11926.55 I 1892.93 I 822.90 I 31311.06 I 

I ~ A R  I 12769.68 I 257.84 I 8743.87 I 1593.29 I 684.55 I 24049.21 I 
~~~ 

I APR I 21380.00 I 234.98 I 13770.00 I 2099.63 I 818.60 I 38303.21 I 

I HAY I 20973.87 I 438.96 I 13438.71 I 1906.94 I 1360.65 I 38119.11 I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
..................................................................... 
I JUN I 4399.66 I 0.83 I 10616.33 I 286.53 I 45.20 I 15348.55 I 

I 
c-4 7 



Table C-2. Continued . 

Sobine - Average flonthly Inflow In CFS For 1981 

I Honth I Sabin. I C o u  B I Neeher I Village I Pine Is I Total I 
....................................................................... 

I AUG I -6839.03 I 1.99 I 2166.77 I 121.81 I 20.48 I 9150.07 I 
~~ ~ ~~~ 

I SEP I 1613.67 I 1.49 I 2138.67 I 255.10 I 28.95 I 4037.88 I 

< C-48 



Table C-3. Average monthly gauged and ungauged inf lows t o  Calcasieu Lake 
from 1968 through 1981.  

Flow For Calcorieu For 1968 IN Ac-Ft 

~~ 

I Jan I 493383.9 I 51857.1 I -3361.5 I 55218.7 I 548602.5 I 

I Feb I 105015.4 I 17515.3 I -1311.8 I 18827.1 I 123842.4 I 

I nar I 24083.4 I 6783.1 I 737.9 I 6045.2 I 30128.7 I 

I Apr I 276027.7 I 1021.9 I 14839.9 I -13818.1 I 262209.6 I 

I flay I 166716.8 I -13892.3 I 19513.3 I -33405.5 I 133311.2 I 

I Jun I 96183.1 I 342328.2 I 20825.1 I 321503.1 I 41768e.1 I 

I Jul I 44940.7 I 162473.4 I 22792.8 I 139680.5 I 184621.1 I 

I Aug I 36444.3 I -37455.4 I 14758.0 I -52213.3 I -15769.0 I 

I Sop I 71079.4 I ,-31787.4 I 7461.0 I -39248.3 I 31831.1 I 

..................................................................... 

...................................................................... 

...................................................................... 

...................................................................... 

...................................................................... 

...................................................................... 

...................................................................... 

.................................................................... 

I Oct I 24663.9 I -49585.5 I -1393.8 I -48191.7 I -23527.7 I 

I N O ~  I 36458.8 I 96260.5 I -4817.4 I 100277.9 I 136736.7 I 

I Doc I 333960.7 I 52805.8 I -3361.5 I 56167.3 I 390128.0 I 

...................................................................... 

..................................................................... 

...................................................................... 
F l o w  For Calcrsieu For 1969 IN A e - F t  .................................................................... 

I Jan I 101081.8 I -17164.2 I -3361.5 I -13802.6 I 87279.2 I 

I F e b  I 293370.8 I 286510.5 I -1311.8 I 287822.3 I 581193.1 I 
...................................................................... 

I Har I 364746.3 I 43705.; I 737.9 I 42967.2 I 407713.4 I 

I A p t  I 405099.8 I 401896.9 I 14839.9 I 387057.0 I 792156.8 1 

I flay I 286703.6 I 116397.5 I 19513.3 I 96884.2 I 383587.8 I 

I Jun I 44804.8 I -84224.0 I 20825.1 1-105049.1 I -60244.2 I 

I Jul I 53133.3 I 297746.7 I 22792.8 I 274953.8 I 328087.1 I 

I A u g  I 24067.5 I -779S3.7 I 14758.0 I -92711.6 I -68644.1 I 

I Sep I 19764.3 I -36746.0 I 7461.0 I -44207.0 I -24442.7 I 

--------------------_____I______________-------------------------- 

.................................................................... 

...................................................................... 

.................................................................... 

............................................................... 

...................................................................... 
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Table C - 3 .  Continued. 

Flow For C a l c o s i w  For 1971 IN Ae-Ft 

I Jan I 121501.3 I -25088.0 I -3361.5 I -21726.5 I 99774.8 I 

I Fob I 189457.3 I 35270.1 I -1311.8 I 36582.0 I 226039.2 I 

I flar I 271399.8 I -49952.0 I 737.9 I -50689.9 I .  220709.9 I 
____-______-___----____I________________--------------------------- 

................................................................... 
I Apr I 74767.5 I -39648.0 I 14839.9 I -54487.9 I 20279.6 I .................................................................... 
I Hay I 145050.3 I 154179.1 I 19513.3 I 134665.8 I 279716.1 I 

I Jun I 23627.3 I -53088.1 I 20825.1 I -73913.1 I -50285.8 I 
..................................................................... 
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Table C - 3 .  Continued. 

I 
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Table C-3. Continued. 

I Apr I 205894.3 I 151419.4 I 14839.9 I 136579.4 I 342473.8 I 

c 
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Table C-3 .  Continued. 

I Fob I 112518.4 I -8511.6 I -1311.8 I -7199.8 I 105318.5 I 

I nar I 324227.6 I 804.2 I 737.9 I 66.3 I 324293.9 I 

I A p r  I 170237.0 I -33152.0 I 14839.9 I -47992.0 I 122245.0 I 

I Hay I 166566.8 I -23287.9 I 19513.3 I -42801.2 I 123765.5 I 

..................................................................... 

.................................................................... 

...................................................................... 

I Jun I 120874.3 I 156755.9 I 20825.1 I 135930.8 I 256805.1 I 

I Jul I 87938.9 I -55457.4 I 22792.8 I -78250.2 I 9688.8 I 

I Aus I 31428.1 I -105952.0 I 14758.0 I -120709.9 I -89281.8 I 

...................................................................... 

..................................................................... 

..................................................................... 
I SOP I 23735.6 I -36371.0 I 7461.0 I -43832.0 I -20096.4 I .................................................................... 
I Oct I 22367.3 I 24696.7 I -1393.8 I 26090.5 I 48457.8 I 

I NQV I 31108.8 I 55237.8 I -4017.4 I 59255.3 I 90364.0 I 
................................................................ 

I Doc I 151675.6 I 103751.6 I -3361.5 I 107113.1 I 258788.8 I ..................................................................... 
Flow For Calcarieu For 1977 IN Ae-Ft 

I Jan I 269812.9 I 88445.3 I -3361.5 I 91806.8 I 361619.7 I 

I Fob I 174573.3 I -17177.8 I -1311.8 I -15866.0 I 158707.3 I 

I liar I 341398.6 I -18592.1 I 737.9 I -19329.9 I 322068.6 I 

I A p r  I 204440.6 I 186154.9 I 14839.9 I 171315.0 I 375755.6 I 

................................................................. 

................................................................... 

............................................................... 

I nay I 137582.1 I -51296.0 I 19513.3 I -70809.3 I 66772.8 I 

I Jun I 27388.0 I 175839.9 I 20825.1 I 155014.8 I 182402.8 I 
..................................................................... 

I Jul I 21784.4 I -43076.8 I 22792.8 I -65869.6 I -44085.1 I 
~~~~ ~ ~~~~~ ~ ~~~ 

I Aug I 39969.4 I 390785.6 I 14758.0 I 376027.6 I 415997.0 I 

I Sap I 37657.2 I -17952.3 I 7461.0 I -25413.3 I 12243.9 I 

I Oct I 62768.4 I 52403.0 I -1393.8 I 53796.8 I 116565.2 I 

.................................................................... 

................................................................. 

I Nov I 123109.8 I 163317.6 I -4017.4 I 167335.0 I 290444.8 I 
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Table C-3. Continued. 

F l o w  For Caleosieu For 1979 IN Ac-Ft .............................................................. 
I Jan I 386963.0 I 68045.4 I -3361.5 I 71406.9 I 458369.9 I 

I Fob I 493971.1 I 173117.8 I -1311.8 I 174429.b I 668400.6 I 

I Har I 376904.6.1 202030.7 I 737.9 I 201292.8 I 578197.4 I 

................................................................. 

.................................................................... 
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. - .. . . . . - - . 

Table C-3. Continued. 

I Feb I 345906.6 I 7403.3 I -1311.8 I 8715.2 I 354621.8 I 

I flar I 477738.4 I 305002.9 I 737.9 I 304265.0 I 782003.4 I 

I Apt I 602317.9 I -24734.5 I 14839.9 I -39574.4 I 562743.4 I 

I flay I 518867.8 I 1435506.0 I 19513.3 I 1415992.0 I 1934859.0 I 

.................................................................... 

..................................................................... 

I Jun I 51970.9 I -73864.1 I 20825.1 I -94689.1 I -42718.2 I 

I Jul  I 22134.9 I 243699.4 I 22792.8 I 220906.5 I 243041.4 I 

I Doc I 48886.3 I 8281.6 I -3361.5 I 11643.2 I 60529.5 I 

Flow For Calcosieu For 1981 IN Ac-Ft 

I Jan I 28067.2 I 5384.9 I -3361.5 I 8746.4 I 36813.6 I 

I Hay I 48695.1 I 119315.8 I 19513.3 I 99802.5 I 148497.6 I 

I Jun I 314862.5 I 809913.3 I 20825.1 I 789088.1 I 1103950.0 I 

I Jul I 153354.8 I 137388.1 I 22792.8 I 314595.2 I 267950.0 I 

I Aug I 25230.8 I -44298.9 I 14758.0 I -59056,.8 I -33826.0 I 

I Sap I 21737.5 I -45277.3 I 7461.0 I -52738.2 I -31000.8 I 

I O c t I  - I - I -  I -  I I 

I N o v I  - I - I I 1 I 

-----I- ---------------------------------------------- - ......................................................... 
e - - 

- - - - I Dee I I -  I I I I 
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Table C-4. Average monthly gauged and ungauged inflows to Sabine Lake from 
1968 through 1981. 

Flow For Sabine For 1968 IN Ac-Ft 

- - I nor I I -  I -  I I -  I 

I Aus I 468952.4 I 30012.8 I 18000.0 I 12012.8 I 480965.1 I 

Flow For Sabin. For 1969 IN Ac-Ft 

I Hay I 3243935.0 I 227781.8 I 23800.0 I 203981.8 I 3447916.0 I 

I Jun I 1500287.0 I -61720.5 I 25400.0 I -87120.4 I 1413166.0 I 
~~~~~~~~ ~~~~ 

I Jul I 382442.1 I 451305.4 I 27800.0 I 423505.4 I 805947.5 I 

I Aug I 372154.8 I -20671.3 I 18000.0 I -38671.8 I 333482.9 I 
........................................................... 

I Sep I 301774.4 I -76991.5 I 9100.0 I -86091.8 I 215682.6 I 
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Table C-4.  Continued. 

I Jan I 335779.4 I 46661.1 I -4100.0 I 50761.1 I 386540.5 I 

I Fob I 345256.4 I 53754.1 I -1600.0 I 55354.1 I 400610.4 I 

I b r  I 919894.3 I 88144.1 I 900.0 I 87244.1 I 1007138.0 I 

I Apr I 1127751.0 I 7649.8 I 18100.0 I -10450.2 I 1117300.0 I 

I Hay I 865505.6 I 190383.2 I 23800.0 I 166583.2 I 1032088.0 I 

I Jun I 229597.7 I -4525.6 I 25400.0 I -29925.6 I 199672.1 I 

I Jul I 20942f.7 I -25515.8 I 27800.0 I -53315.8 I 156105.9 I 

I Aug I 219642.3 I 57984.1 I 18000.0 I 39984.1 I 259626.4 I 

I Sop I 258900.6 I 513511.7 I 9100.0 I 504411.7 I 763312.3 I 

................................................................... 

..................................................................... 

.................................................................... 

...................................................................... 

...................................................................... 

..................................................................... 

..................................................................... 

..................................................................... 

I Oct I 111754.3 I -12120.8 I -1700.0 I -10420.8 I 101333.5 I 

I N O ~  I 94099.8 I 2569.5 I -4900.0 I 7469.5 I 101569.3 I 

I Doc I 1326642.0 I 547791.6 I -4100.0 I 551891.6 I 1878533.0 I 

.............................................................. 

..................................................................... 

...................................................................... 

I 
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Table C-4.  Continued. 

Flow For Sabin. For 1973 IN Ac-Ft 
--------------------_________________^__-------------------------- 

I Jan I 1715982.0 I 76453.5 I -4100.0 I 80553.5 I 1796535.0 I 

I Fob I 1850924.0 I 76453.5 I -1600.0 I 78053.5 I 1928977.0 I .................................................................... 
................................................................... 

I flar I 2091230.0 I 284904.8 I 900.0 I 284004.9 I 2375234.0 I 

I ApC I 3234683.0 I 363564.0 I 18100.0 I 345464.0 I 3580147.0 I 

I Hay I 2758767.0 I 212902.1 I 23800.0 I 189102.1 I 2947869.0 I 

................................................................ 

.................................................................... 

.................................................................... 
I Jun I 2118227.0 I 589453.9 I 25400.0 I 564053.9 I 2682280.0 I 

I Jul I 1661829.0 I 333700.7 I 27800.0 I 3CJ900.7 I 1967729.0 I 

I Aug I 719074.5 I 583026.1 I 18000.0 I 565026.1 I 1234100.0 I 

.................................................................. 

.................................................................. 

...................................................................... 
I Sap I 1201046.0 I 433808.2 I 9100.0 I 424708.2 I 1625754.0 I ................................................................... 
I Oct I 1102638.0 I 690020.8 I -1700.0 I 691720.5 I 1794358.0 I 

I Nov I 1385582.0 I 35245.8 I -4900.0 I 40145.8 I 1425727.0 I 

I Dec I 2217687.0 I 76235.3 I -4100.0 I 80335.3 I 2298022.0 I 

....................... ------L------------------------------------- 

.................................................................... 

..................................................................... 
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Table C-4. Continued. 

Flow For Sabine For 1974 IN Ac-Ft ...................................................................... 
I I I Ungaged I I 

I Total I 
I I Flow I Runoff I Diversion I Total I I 
I I I I -Return I Ungaged I I 

I Jan I 3870201.0 I 714386.8 I -4100.0 I 718486.8 I 4588687.0 I 

1 nonth 1 Gaged I----------------------------------- 

--------------------_______^____________------------------------------ 

.................................................................... 
I Feb I 2887859.0 I 32148.6 I -1600.0 I 33748.6 I 2921607.0 I 

I flrr I 1831126.0 I 100191.6 I 900.0 I 99291.6 I 1930417.0 I 

I Apr I 1142285.0 I 21791.0 I 18100.0 I 3691.0 I 1145975.0 I 

I flay I 942730.9 I 133799.8 I 23800.0 I 109999.8 I 1052730.0 I 

I Jun I 650808.4 I -10451.1 I 25400.0 I -35851.1 I 614957.3 I 

...................................................................... 

...................................................................... 

...................................................................... 

...................................................................... 

...................................................................... 
I J u l  I 601214.0 I -8618.7 I 27800.0 I -36418.7 I 564795.3 I 

I Aug I 586326.0 I 107240.1 I 18000.0 I 89240.1 I 675566.1 I 

I Sop I 650075.3 I 4891.5 I 9100.0 I -4208.5 I 645866.8 I 

I Oct I 252902.7 I 132122.4 I -1700.0 I 133822.4 I 386725.1 I 

I Nov I 993790.9 I 152873.4 I -4900.0 I 157773.4 I 1151564.0 I 

I Dee I 2134343.0 I 110100.3 I -4100.0 I 114200.3 I 2248543.0 I 

...................................................................... 

...................................................................... 

................................................................... 

..................................................................... 

..................................................................... 

...................................................................... 
Flow For Sabine For 1975 IN Ac-Ft .................................................................... 

I Jan I 2632940.0 I 256128.3 I -4100.0 I 260228.3 I 2893168.0 I 

I Fob I 2411816.0 I 2317.1.9 I -1600.0 I 24721.9 I 2436537.0 I 

I flor 12264706.0 I 40781.2 I 900.0 I 39881.2 I 2304587.0 I 

I Apr I 1561500.0 I 143999.5 I 18100.0 I 125899.5 I 1687399.0 I 

I May I 2488874.0 I 394614.1 I 23800.0 I 370814.1 I 2a59688.0 I 

................................................................... 

................................................................... 
---------------------------------------------------------------- 
..................................................................... 
..................................................................... 
I .Tun I 1793944 .0  I 438182 .1  I 25400 .0  I 412782.1 I 2206726 .0  I .................................................................... 
I J u i  I iiu30s.o I 388205.1 I 27800.0 I 360405.1 I i495710.0 I 

3 
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Table C-4. Continued. 

Flow For Sabin0 For 1977 IN Ac-Ft ..................................................................... 
I ~a I 936272.8 I 89757.3 I -4100.0 I 93857.3 I 1030130.0 I 

I Feb I 846646.6 I 2496.0 I -1600.0 I 4096.0 I 850742.5 I 

I flar I 1264871.0 I 48272.7 I 900.0 I 47372.7 I 1312243.0 I 

................................................................... 

.................................................................. 

...................................................................... 
I Apr I 1360602.0 I 202764.4 I 18100.0 I 184664.4 I 1545266.0 I 

~~ ~~ 

I flay I 942635.6 I 84854.2 I 23800.0 I 61054.2 I 1003689.0 I 

I Jun I 589175.3 I 77429.7 I 25400.0 I 52029.: I 641205.0 I 

I iUi I 461750.9 I -32506.7 I 27800.0 I -60306.7 I 401444.3 I 

..................................................................... 

..................................................................... 

................................................................... 
I Aug I 474544.6 I 219721.3 I 18000.0 I 201721.3 I 676265.9 1 
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Table C-4. Continued. 

I Jan I 822719.4 I 312197.9 I -4100.0 I 316297.9 I 1139017.0 I 

I Fob I 990677.9 I 42872.0 I -1600.0 I 44472.0 I 1035149.0 I 

I Mar I 524953.7 I -8896.0 I 900.0 I -9796.0 I 515167.6 I 

I Apr I 274969.2 I -43072.0 I 18100.0 I -61172.0 I 213797.2 I 

................................................................... 

................................................................... 

...................................................................... 

I nay I 280506.4 I -65322.7 I 23800.0 I -89122.6 I 191383.5 I 

I Jun I 415508.3 I 566664.7 I 25400.0 I 541264.7 I 956773.0 I 

I Jul I 360953.0 I 12211.2 I 27800.0 I -15588.8 I 345364.2 I 

I Aug I 246022.3 I 269246.4 I 18000.0 I 251246.4 I 497268.7 I 

...................................................................... 

...................................................................... 

...................................................................... 

I Sop I 247714.4 I 78305.7 I 9100.0 I 69205.7 I 316920.1 I 

- - - - I Oct I I -  I I I I 

I N O ~  I 232505.1 I 183850.3 I -4900.0 I 188750.3 I 421255.4 I 

I Doc I 477601.2 I 24470.3 I -4100.0 I 28570.3 I 506171.5 I 

..................................................................... 

................................................................. 

..................................................................... 

I Har I 2773758.0 I 676497.3 I 900.0 I 675597.3 I 3449355.0 I 
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Table C-4. Continued. 

Flow For Sabine For 1981 IN Ac-Ft ................................................................ 
I Jan I 237737.4 I 93699.7 I -4100.0 I 97799.7 I 335537.1 I 

I Feb I 214373.5 I 75043.4 I -1600.0 I 76643.4 I 291016.9 I 

I liar I 292692.0 I 15496.3 I 900.0 I 14596.3 r 307288.3 I 

................................................................. 

.................................................................. 

I Apr I 199261.3 I 67147.6 I 18100.0 I 49047.6 I 248308.8 I 
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Figure C-6. 1981 Corps of Engineers monthly t i d e  data for Cameron, West Hackberry, and Calcasieu Locks. 
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Figure C-7. Measured and computed water levels for Calcasieu locks on 
March 8, May 22, June 12, July 4 ,  August 8, September 12, 
and November 11, 1981. 
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Table C-5 .  Postdisposal Hydrographic Data from the Calcasieu Lake for the Period 
May 1981 through April 1982. 

Date Station Time Depth Conductivity Salinity Temperature Dissolved Sigma-t 
Number (mmho/cm Oxygen 

(local) (m) at 25OC) ( O / O O )  ("0 (mgll) 

5/22/81 E4 0630 0.5 40.8 26.8 * 22.9 7.7 17.8 
0.9 40.8 26.8 23.0 7.9 17.7 

E3 0700 0.2 40.7 26.7 22.4 7.3 17.8 
0.6 40.7 26.7 22.4 7.5 17.8 

E2 8 10 0.8 32.7 20.9 23.4 7.4 13.3 
1.2 32.7 20.9 23.4 7.5 13.3 

6/10/81 E4 0740 0 . 5  33.7 21.4 29.3 6.0 11.8 
0.9 33.7 21.4 29.3 6.1 11.8 

E3 0815 0.2 33.5 21.2 29.3 5.6 11.7 
0 . 6  33.5 21.2 29.2 5.7 11.8 

E2 0935 0.8 25.7 15.8 29.3 7.0 7.6 
1.2 26.3 16.2 29.2 6.3 8.0 

7/2/81 E4 1100 0.5 19.0 11.5 29.7 5.4 4.4 
0.9 19.1 11.6 29.6 5.6 4.5 

E2 1400 0.8 12.0 7.1 29.4 5.3 1.2 
1.2 12.1 7.2 29.5 5.9 1.2 

8/6/81 E4 0805 0.5 23.3 13.9 29.6 5.7 6.2 
0.9 27.1 16.4 30.3 1.3 7.8 

E3 0830 0.2 25.0 15.0 29.4 6.4 7.1 
0.6 25.1 15.1 29.4 6.6 7.1 

E2 0935 0.8 19.7 11.5 30.5 6.1 4.1 
1.2 20.0 11.7 30.6 6.7 4.2 



Table C-5. Continued. 

Date Station Time Depth Conductivity Salinity Temperature Dissolved Sigma-t 
Number (mmho/cm Oxygen 

0 ("C) (mell) (local) (m) at 25OC) 0 0  

9/10/81 E4 0646 0.5 29.9 18.6 26.5 5.8 10.7 
0.9 29.9 18.6 26.4 5.9 10.7 

E3 0720 0.2 29.4 18.3 25.1 6.5 10.8 
0.6 29.4 18.3 25.7 6.7 10.6 

E2 0836 0.8 28.9 18.0 26.5 5.4 10.1 
1.5 29.0 18.0 26.5 5.7 10.2 

10/3/81 E4 0925 0.5 31.8 19.7 24.9 6.4 11.9 
0.9 31.8 19.7 24.9 6.5 11.9 

n 
I 
\D 
00 

E3 0951 0.2 34.3 21.4 24.2 6.7 13.4 
0.6 34.3 21.4 24.2 7.2 13.4 

E2 1125 0.8 32.4 20.1 25.4 6.7 12.1 
1.2 32.4 20.1 25.3 6.9 12.1 

11/11/81 E4 0815 0.5 31.5 19.6 15.5 8.8 14.1 
0.9 31.5 19.6 15.5 9.4 14.1 

E3 0841 0.2 36.4 23.0 15.0 8.4 16.8 
0.6 36.4 23.0 15.0 8.9 16.8 

E2 1000 0.8 33.8 21.2 16.9 7.5 15.0 
1.2 33.5 21.0 17.0 7.6 14.8 

12/3/81 E4 0900 0.5 36.7 23.3 15.8 7.5 16.8 
1.2 38.5 24.6 16.2 6.5 17.7 

E3 0950 0.2 37.0 23.5 15.0 8.8 17.2 
0.6 37.0 23.5 15.0 8.6 17.2 

E2 1043 0.2 34.1 21.4 16.4 10.2 15.3 
1.5 34.2 21.5 16.4 9.9 15.4 



- I 

Table C--5. Continued. 

Date Station Time Depth Conductivity Salinity Temperature Dissolved Sigma-t 
Number (nunho/cm Oxygen 

(local) (m) at 25OC) ( O / O O )  ("0 (me111 

1/11/82 E4 0839 0.5 30.1 18.6 5.0 11.2 14.7 
1.2 30.1 18.6 5.0 11.2 14.7 

E2 1034 0.8 30.3 18.7 8.2 9.6 14.6 
1.2 27.8 17.0 7.9 10.3 13.3 

2/12/82 E4 0826 0.5 33.8 21.4 9.3 9.2 16.5 
0.9 33.8 21.4 9.3 9.2 16.5 

E3 0847 0.2 35.9 22.9 10.0 10.4 17.6 
0.6 36.0 22.9 10.0 10.4 17.6 

E2 0947 0.8 31.0 19.4 10.2 9.0 14.8 
1.2 31.1 19.5 10.2 9.2 14.9 

3/12/82 E4 1457 0.5 28.9 17.7 20.2 10.34 11.6 
0.9 28.9 17.7 19.4 9.59 11.8 

E3 1433 0.2 27.3 16.6 21.4 7.05 10.5 
0.6 27.5 16.8 21.1 7.15 10.7 

E2 1335 0.8 19.9 11.7 20.8 10.37 7.0 
1.5 20.0 11.8 19.7 8.13 7.3 

4/28/82 E4 1800 0.5 18.4 10.8 21.6 8.91 6.1 
0.9 28.5 17.6 21.1 7.48 11.3 

E3 1740 0.2 23.4 14.1 22.3 8.29 8.4 
0.6 23.6 14.3 22.0 7.90 8.6 

E2 1700 0.8 4.2 2.2 20.1 5.43 0.0 
1.5 6.7 3.6 20.5 5.31 0 . 9  



Table C-6. Postdisposal Hydrographic Data f o r  Calcasieu P a s s  f o r  the  Period 
May 1981 through Apri l  1982. 

cl 
I 
P 
0 
0 

Date S ta t ion  T i m e  Depth Conductivity Sa l in i ty  Temperature Dissolved Sigma-t 
Number (mho/  cm Oxygen 

( loca l )  (m) a t  25OC) ( O / O O )  ("C) (mg/l) 

5/22/81 E5 0545 1.0 40.1 26.2 23.9 8.3 1 7 . 1  
3.0 40.2 26.3 23.9 8.3 17.2 
6.0 40.2 26.3 23.9 8.1 17.2 

6/10/81 E5 0640 1.0 31.4 19.7 29.0 5.5 10.7 

6.0 37.8 24.3 28.8 4.7 14.2 

7 / 2 / 8 1  E5 1025 1.0 21.2 12.9 30.3 6.1 5.2 

6.0 22.3 I 13.7 30.2 6.7 5.8 

3.0 32.4 20.5 29.1 5 .1  11 .2  

3.0 21.3 13.0 30.3 6.7 5.3 

8/6/81 E5 1917 1.0 26.5 16.0 30.5 5.7 7.5 
3.0 27.0 16.4 30.5 5.6 7.4 
6.0 27.6 16.8 30.6 5.6 8.0 
7.0 27.8 16.9 30.6 5.7 8.1 

9/10/81 E5 0445 1.0 35.5 22.6 28.0 6.2 13.1 
3.0 35.5 22.6 28.1 6.0 13.1 
6.0 35.7 22 .7  28.2 6.6 13.2 
7.0 35.8 22.8 28.3 6.8 13.2 

10/3/81 E5 0832 1.0 31.1 19.2 26.6 7.2 11.0 
3.0 31.1 19.2 26.5 6.9 11.1 
6.0 31.2 19.3 26.5 6.9 11.1 
7.0 31.2 19.3 26.4 7.2 11.1 

11/11/81 E5 1 7 1 7  1.0 43.2 27.8 18.5 7.6 19.7 
3.0 43.2 27.8 18.4 7.6 19.7 
6.0 43.2 27.8 18 .4  7.6 19.7 
7.0 43.2 27.8 18.4 7.5 19.7 

1 
I 



Table C-6. Continued. 

c 

Date Station Time Depth Conductivity Salinity Temperature Dissolved Sigma-t 
Number (mmho / cm Oxygen 

(local) (m) at 25OC) ( o / o o )  ("0 (mg/l) 

12/3/81 E5 0809 1.0 44.8 29.1 18.2 6.2 20.7 
3.0 44.8 29.1 18.2 6.0 20.7 
6.0 44.8 29.1 18.2 6.1 20.7 
7.0 44.9 29.2 18.2 6.2 20.8 

1/11/82 E5 0740 1.0 32.5 20.2 6.4 9.3 15.9 
3.0 33.4 20.9 7.1 8.9 16.3 
6.0 34.3 21.5 7.5 9.2 16.8 
7.0 33.9 21.2 7.4 9.6 16.6 - 

2/12/82 E5 0735 1.0 45.0 29.4 10.2 10.1 22.6 
3.0 45.0 29.4 10.2 9.8 22.6 
6.0 45.1 29.5 10.2 9.4 22.6 
7.0 45.1 29.5 10.2 9.8 22.6 

3/12/82 E5 0650 1.0 35.5 22.2 16.4 8.8 15.9 
3.0 35.5 22.2. 16.4 9.0 15.9 
6.0 35.6 22.3 16.5 8.8 16.0 

4/28/82 E5 0640 1.0 18.1 10.6 20.7 7.6 6.2 
3.0 8.1 10.6 20.8 7.9 6.2 
6.0 24.9 15.2 20.7 8.0 9.6 



Table C 7. Postdisposal Hydrographic Data from the Intracoastal Waterway Between Lake 
Sabine and Lake Calcasieu for the Period May 1981 through April 1982. 

Date Station Time Depth Conductivity Salinity Temperature Dissolved Sigma-t 
Number (mmho /cm Oxygen 

(local) (m) at 25°C) ( " / O " )  ("C) (md1) 

5/22/81 E6 0820 1.0 31.1 19.8 23.3 6.3 12.4 
1.5 31.1 19.8 23.3 6.3 12.4 
4.5 31.1 19.8 23.3 6.6 12.4 

El 1000 0.5 30.0 19.0 24.5 6.7 11.5 
2.1 29.9 19.0 24.4 6.6 11.5 
3.7 29.9 19.0 24.5 6.7 11.5 

E7 1205 1.0 12.8 7.5 25.0 5.8 2.8 
2.5 14.5 8.6 24.7 5.4 3.7 
5.5 21.1 12.9 24.5 5.0 7.0 

6/10/81 E6 0955 1.0 9.5 5.1 29.0 4.7 -.2 
1.5 12.6 7.0 29.1 4.9 1.2 
4.5 18.5 10.9 29.8 5.3 3.9 

El 1130 0.5 11.9 6.6 29.8 5.7 .7  
2.1 11.9 6.6 29.8 5.8 .7 
3.7 12.0 6.7 29.7 5.8 .8 

E7 1325 1.0 0.7 0.2 28.6 5.2 -3.7 
2.5 0.8 0.2 28.6 5.1 -3.7 
5.5 0.8 0.2 28.8 5.3 -3.8 

7/2/81 E6 1500 1.0 0.2 0.7 30.2 5.0 -3.9 
1.5 0.2 0.7 30.2 4.8 -3.9 
4.5 0.2 0.7 30.2 5.0 -3.9 

El 15 30 0.5 10.6 6.3 30.2 4.8 0 .3  
2.1 10.7 6.3 30.2 5.0 0.4 

E7 1625 1.0 2.1 1.5 29.2 5.1 -2.9 
2.5 3.0 2.0 29.5 5.1 -2.9 
5.5 3.5 2.2 29.5 5.5 -2.5 



Table C-7. Continued. 

Date Station Time Depth Conductivity Salinity Temperature Dissolved Sigma-t 
Number (mmho/cm Oxygen 

(local) (m) at 25OC) ( O / O O )  ("0 (me/l) 
8/6/81 E6 1007 1.0 6.6 3.5 31.2 5.0 -2.1 

1.5 7.1 3.8 31.2 4.9 -1.1 
4.5 7.6 4.1 31.1 8.0 -1.6 
5.5 7.7 4.1 31.1 4.9 -1.6 

El 1045 0.5 2.4 1.2 '31.3 5.7 -3.8 
2.1 2.3 1.2 31.0 5.5 -3.7 
3.7 2.3 1.2 31.0 5.6 -3.7 
4.7 2.3 1.2 31.0 5.6 -3.7 

E7 1312 1.0 1.4 0.7 30.9 5.7  -4.0 
2.5 1.5 0.8 30.6 5.5 -3.9 
5.5 1.9 1.0 30.3 4.9 -3.7 
6.5 2.0 1.0 30.3 5.0 -3.6 

9/10/81 E6 0925 1.0 28.0 17.3 28.3 5.1 9.1 
1.5 28.1 17.4 28.3 4.8 9.2 
4.5 28.1 17.4 28.3 4.9 9.2 
5.5 28.1 17.4 28.3 5.0 9.2 

El 0922 0.5 10.0 5.5 27.5 5.9 0.5 
2.1 10.1 5.5 27.5 5.8 0.6 
3.7 10.3 5.7 27.5 5.9 0.7 

2.5 8.4 4.5 28.5 4.0 - .5 
5.5 18.9 11.2 29.8 3.1 4.1 
6.5 20.8 12.4 29.9 3.0 5.0 

E7 1110 1.0 5.8 3.0 28.3 5.4 -1.6 

10/3/81 E6 1145 1.0 29.1 17.8 26.6 5.0 10.0 
1.5 29.1 17.8 26.7 5.0 10.0 
4.5 29.1 17.8 26.6 4.9 10.0 
5.5 29.1 11.8 26.5 5.2 10.1 

El 1210 0.5 19.3 11.3 26.8 6.6 5.1 
2.1 19.4 11.4 26.8 6.1 5.2 
3.7 19.5 11.5 26.6 6.3 5.3 



Table C-7. Continued. 

Date Station Time Depth Conductivity Salinity Temperature Dissolved Sigma-t 
~ 

Number (mmho / cm Oxygen 
(local) (m) at 25OC) ( o / o o )  ("C) (me/l) 

10/3/81 E7 1402 1.0 13.9 7.9 27.6 6.8 2.3 
(continued) 2.5 14.5 8.3 27.6 6.0 2.6 

5.5 14.6 8.4 27.5 5.9 2.7 

11/11/81 E6 1017 1.5 18.9 11.1 17.4 8.1 7.3 
4.5 26.7 16.3 17.3 7.2 11.2 
5.5 29.3 18.1 17.5 7.7 12.5 

El 1105 0.5 13.5 7.7 18.5 8.1 4.4 
2.1 13.5 7.7 18.3 7.8 4.5 
3.7 13.5 7.7 18.2 7.9 4.5 
4.7 13.5 7.7 18.2 7.9 4.5 

E7 1220 1.0 9.4 5.2 18.2 8.3 2.6 
2.5 10.6 5.9 17.8 7.5 3.2 
5.5 11.1 6.2 17.6 7.6 3.5 

12/3/81 E6 1124 1.0 32.8 20.5 17.5 6.4 14.4 
1.5 32.8 20.5 17.5 6.6 14.4 
4.5 32.8 20.5 17.5 6.4 14.4 
5.5 32.8 20.5 17.5 6.4 14.4 

El 1148 0.5 14.3 8.2 17.5 8.2 5.0 
1.2 14.3 8.2 17.5 7.4 5.0 
2.1 14.3 8.2 17.5 7.8 5.0 
3.7 14.3 8.2 17.5 7.9 5.0 
4.7 17.5 10.2 14.3 7.7 7.1 

E7 1315 0.0  6.9 3.7 17.4 7.2 1.6 
1/11/82 E6 1128 1.0 25.6 15.5 6.8 10.9 12.2 

1.5 25.4 15.4 6.9 11.0 12.1 
4.5 25.4 15.4 6.9 11.1 12.1 
5.5 25.6 15.5 6.5 11.7 12.2 

El 1214 0.5 18.5 10.8 9.0 10.3 8.3 
2.1 19.3 11.4 8.8 11.5 8.8 



Table C-7. Continued. 

Date Station Time Depth Conductivity Salinity Temperature Dissolved Sigma-t 
Number (mho / cm Oxygen 

(local) (m) at 25OC) ( O / O O )  ("C) (mg/l) 

1/11/82 E7 1315 1.0 7.7 4.2 9.1 9.8 3.1 

5.5 9.8 5.4 9.4 9.5 4.1 
2/12/82 E6 1019 1.0 29.0 18.1 10.6 8.3 13.7 

1.5 29.2 18.2 10.7 8.3 13.8 
4.5 29.2 18.2 10.6 8.6 13.8 
5.5 29.2 18.2 10.6 8.8 13.8 

(continued) 2.5 8.5 4.7 9.3 10.2 3.5 
- 

El 1148 0.5 21.5 13.0 10.7 8.7 9.8 
2.1 21.6 13.0 10.6 8.8 9.9 
3.7 21.6 13.0 10.6 8.8 9.9 

E7 1205 1.0 6.6 3.6 10.9 8.1 2.5 
2.5 6.8 3.7 10.9 8.6 2.6 
5.5 12.1 6.9 10.6 8.5 5.1 

13.3 7.7 10.7 8.4 5.7 
3/13/82 E6 1317 1.0 19.8 11.7 19.2 7.68 7.3 

4.5 19.8 11.7 19.2 8.55 7.3 
5.5 19.8 11.7 19.2 8.53 7.3 

El 1248 0.5 3.9 2.1 17.3 8.14 0.4 
2.1 3.9 2.1 17.3 7.43 0.4 

E7 1145 1.0 2.3 1.2 17.1 7.35 0 .0  
2.5 3.4 1.8 16.2 6.68 0.4 
5.5 3.9 2.1 16.3 7.20 0.5 

4/28/82 E6 1643 1.0 5 . 0  2.6 19.4 5.32 0.4 
4.5 5.0 2.6 19.4 5.05 0.4 
5.5 5.0 2.6 19.4 5.07 0.4 

El 1535 0.5 0.6 0.4 20.0 6.38 0.0 
2.1 0.6 0.4 19.8 6.04 0.0 

E7 1353 1.0 0.3 0.2 18.8 5.45 0.0 
2.5 0.3 0.2 18.8 5.35 0.0 
5.5 0.2 0.2 18.2 5.30 0.0 



Table C-8. Postdisposal Hydrographic Data from the Sabine Lake for the Period 
May 1981 through April 1982. 

Date Station Time Depth Conductivity Salinity Temperature Dissolved Sigma-t 
Number (mmho /cm Oxygen 

(local) (m) at 25OC) ( O / O O )  ("C) (mg/l) 

5/22/81 E8 1320 1.0 21.5 13.2 24.4 7.4 7.2 
1.5 21.4 13.1 24.4 7.4 7.1 

E9 1350 1.0 26.2 16.4 24.1 8.8 9.7 
1.8 26.2 16.4 24.1 8.8 9.7 

E 10 1430 0.5 30.2 19.2 24.1 7.8 11.7 
0.9 30.2 19.2 24.1 7.9 11.7 

6/10/81 E8 14 38 1.0 16.6 9.6 30.0 7.4 2.9 
1.5 18.3 10.7 30.2 7.6 3.6 

E9 16 30 1.0 13.0 7.3 30.4 8.7 1.0 
1.8 12.9 7.2 30.4 8.8 1.0 

E10 1707 0.5 26.4 16.2 30.6 4.4 7.6 
0.9 26.3 16.2 30.6 7.3 7.5 

7/2/81 E8 1745 1.0 1.1 1.1 30.0 5.6 -3.5 
1.5 1.2 1.1 29.9 4.8 -3.5 

E9 1810 1.0 5.6 3.4 29.2 6.1 -1.5 
1.8 5.6 3.4 29.1 7.2 -1.5 

E10 1850 0.5 8.8 5.2 29.5 6.6 -0 .3  
0.9 8.9 5.3 29.5 6.8 -0.3- 

8/6/81 E8 1415 1.0 6.8 3.6 31.0 7.9 -1.9 
1.5 7.0 3.7 30.9 7.9 -1.8 

E9 1500 1.0 9.7 5.3 31.0 6.8 - .7 
1.8 10.3 5.6 30.4 3.8 - .2 

E10 1545 0.5 6.6 3.5 31.3 7.4 -2.1 
0.9 7.2 3.8 30.7 6.6 -1.7 



Tab le C- 8. Continued . 

Date Station Time Depth Conductivity Salinity Temperature Dissolved Sigma-t 
Number (mmho/cm Oxygen 

9/10/81 E8 1200 1.0 17.5 10.2 ' 27.7 6.4 4.0 
1.5 21.4 12.8 29.2 5.4 5.5 

E9 1235 1.0 14.2 8.1 27.2 6.1 2.6 
1.8 14.2 8.1 27.1 6.0 2.6 

E10 1330 0.5 13.0 7.3 27.6 6.4 1.9 
0.9 12.9 7.3 27.4 6.7 1.9 

10/3/81 E8 1433 1.0 18.4 10.8 26.3 . 8.3 4.8 
1.5 19.4 11.4 26.4 7.6 5.3 
1.8 22.2 13.2 26.4 6.4 6.6 

E9 1453 1.0 20.3 12.0 26.7 8.0 5.6 
1.8 20.3 12.0 26.6 7.6 5.7 
2.4 20.3 12.0 26.4 6.9 5.7 

E10 1511 0.5 18.2 10.6 26.6 7.5 4.7 
0.9 18.2 10.6 26.6 7.8 4.7 

11/11/81 E8 1318 1.0 20.4 12.1 18.7 7.7 7.7 
1.5 20.4 12.1 18.0 7.7 7.9 
1.8 22.8 13.7 18.5 7.3 9.0 

E9 1340 1.0 20.2 12.0 17.2 8.8 7.9 
1.8 20.4 12.1 16.6 8.6 8.2 
2.4 21.2 12.6 16.6 8.6 8.6 

E10 1407 0.5 20.6 12.2 17.1 9.2 8.2 
0.9 20.6 12.2 16.9 9.1 8.2 

12/3/81 E8 1446 1.0 23.6 14.2 18.5 7.8 9.4 
1.5 23.8 14.4 18.5 7.5 9.5 

E9 1522 1.0 22.1 13.2 16.8 10.8 9.0 
1.8 22.1 13.2 16.8 10.9 9.0 
2.4 22.1 13.2 16.8 10.7 9.0 

E10 1602 0.5 22.2 13.3 16.7 9.5 9.1 
0.9 22.2 13.3 16.7 9.2 9.1 

- (local) (m) at 25°C) ( " / O O )  ("C)  (mg/l) 



Table C-8. Continued. 

n 
I 

0 
a, 

F 

Date Station Time Depth Conductivity Salinity Temperature Dissolved Sigma-t 
(mho / cm Oxygen 

(local) (m) at 25°C) ( o / o o )  ("C) (mg/l) 
Number 

1/11/82 E8 1409 1.0 22.3 13.3 9.1 9.8 10.2 
1.5 20.0 11.8 9.0 10.4 9.1 
1.8 25.5 15.4 9.1 10.9 11.9 

2/12/82 E8 1258 1.0 19.4 11.6 11.8 8.4 8.6 
1.5 19.6 11.7 11.7 8.4 8.7 
1.8 21.8 13.2 11.4 7.9 9.9 

E9 1337 1.0 20.0 12.0 10.9 9.3 9.0 
1.8 20.0 12.0 10.2 9.5 9.1 
2.4 20.1 12.0 10.0 9.5 9.2 

E10 1409 0.5 21.4 12.9 11.6 9.1 9.6 
0.9 21.4 12.9 11.5 9.2 9.6 

3/12/82 E8 1054 1.0 8.3 4.5 19.7 9.0 1.8 
1.5 11.0 6.1 19.0 7.8 3.2 
1.8 12.6 7.1 18.6 8.1 4.0 

E9 1035 1.0 9.2 5.1 18.3 9.0 2.5 
1.8 9.3 5.1 18.1 9.0 2.6 
2.4 9.4 5.2 18.3 8.2 2.7 

E10 1005 0.5 12.3 6.9 19.0 8.9 3.8 
0.9 12.3 6.9 19.0 8.9 3.8 

4/28/82 E8 1205 1.0 0.5 0.3 19.2 6.2 0.0 
1.8 0.7 0.4 19.2 6.0 0.0 

E9 1150 1.0 20.0 11.9 19.7 5.7 7.4 
1.8 20.0 11.9 19.7 5.5 7.4 
2.4 20.0 11.9 19.2 5.3 7.5 

E10 1110 0.5 5.9 3.1 22.4 6.8 .1 
0.9 5.9 3.1 22.4 6.7 .1 

I 



Appendix D. contains a l l  the isohaline and above ambient salinity 

contours (Figures D - 1  through D-13)  which were measured during the f i r s t  

year of  discharge from the West Hackberry brine disposal s i t e .  

vertical profiles of salinity (Figures D-19 through D-31) and dissolved 

oxygen (Ffgures D-32 through D-40)  are also included. 

A l l  
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Figure D-1. Isohaline contours for the West Hackberry brine plume on 
June 9, 1981. The brine discharge rate and brine pit 
salinity were 23580 barrels/hr and 178O/,, respectively. 
The average bottom current was 13.4 cm/s in the direction 
of the arrow. The dashed line indicates the ship's track. 
Buoys A, B, C and D. (.> mark the diffuser area and P 
marks the satellite platform near diffuser port number one. 
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Figure p 2 .  Above ambient i sohal ine  contours for the West Hackberry b r i n e  
plume on June 9 ,  1981. The brine discharge rate  and b r i n e  
p i t  s a l i n i t y  were 23,580 barrelelhour and 178 otbo r e s p e c t i v c l v .  
The average bottom current was 13.4 cm/s i n  t h e  d irec t ion  o f  
the arrow. The dashed l i n e  ind ica tes  t h e  s h i p ‘ s  track. Buovs 
A ,  B ,  C ,  and B (I) mark the d i f f u s e r  area and P marks the 
s a t e l l i t e  platform near d i f f u s e r  port number onc’. 
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Figure D-3. Isohaline contours ,for the West Hackberry brine plume on 
June 17, 1981. The brine discharge rate and brine pit 
salinity were 26214 barrels/hr and 189 o/oo respectively. 
The average bottom current was 5.7 cm/s in the direction 
of the arrow. The dashed line indicates the ship's track. 
Buoys A,  B, C and D (m) mark the diffuser area and P marks 
the satellite platform near diffuser port number one. 
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Figure D-4. Above ambient isohaline contours for the West Hackberry 
brine plume on June 17, 1981. The brine discharge rate 
and brine pit salinity were 26214 barrels/hr and 189 '/" 
respectively. The average bottom current was 5.7 cm/s in 
the direction of the arrow. The dashed line indicates the 
ship's track. Buoys A, B, C and D (m) mark the diffuser 
area and P marks the satellite platform near diffuser port 
number one. 
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Figure D-5. Isohaline contours for the West Hackberry brine plume on 
June 30, 1981. The brine discharge rate and brine pit 
salinity were 28307 barrels/hr and 208 " / , d  respectively. 
The average bottom current was 7 . 6  cm/s in the direction of 
the arrow. The dashed line indicates the ship's track. 
Buoys A ,  B, C and D (m) mark the diffsuer are3 and P marks 
the satellite platform near diffuser port number one. 
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Figure D-6. Above ambient isohaline contours for the West Hackberry 
brine plume on June 30, 1981. The brine discharge rate 
and brine pit salinity were 28307 barrels/hr and 208 o / o o  

respectively. 
in the direction of the arrow. The dashed line indicates 
the ship's track. Buoys A ,  B, C and D (m) mark the diffuser 
area and P marks the satellite platform near diffuser port 
number one. 

The average bottom current was 7 . 6  cm/s 
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Figure D-7. Isohaline contours f o r  the West Hackberry brine plume on 
August 12, 1981. The brine dischrlrge rate and brine pit 
salinity were 25643 barrels/hr and 228 o / o o  respectively. 
The average bottom current was 6.8 cm/s in the direction 
of the arrow. The dashed line indicates the ship's track. 
Buoys A, B, C and D (m) mark the diffuser area and P marks 
the satellite platform near diffuser port number one. 
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0 - 976' m 
Figure D-8. Above ambient isohaline contours for the West Hackberry 

brine plume on August 12, 1981. The brine discharge rate 
and brine pit salinity were 25643 barrels/hr and 228 o/o,, 

respectively. The average bottom current was 6 . 8  cm/s in 
the direction of the arrow. The dashed line indicates the 
ship's track. Buoys A, B, C and D (m) mark the diffuser 
area and P marks the satellite platform near diffuser port 
number one. 
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Figure D-9. Isohaline contours for the West Hackberry brine plume on 
October 28, 1981. The brine discharge rate and brine pit 
.salinity were 24500 barrelslhr and 225 ' l o o  respectively. 
The average bottom current was 15.8 cm/s in the direction 
of the arrow. The dashed line indicates the ship's track. 
Buoys A ,  B, C and D (m) mark the diffuser area and P marks 
the satellite platform near diffuser port number one. 
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Figure D-10. Above ambient isohaline contours for the West Hackberry 
brine plume on October 28, 1981. The brine discharge rate 
and brine pit salizity were 24500 barrels/hr and 225 o / o o  

respectively. 
i n  the direction of the arrow. The dashed line indicates 
the ship's track. Buoys A, B, C and D (m) mark the diffuser 
area a d  P marks the satellite platform near diffuser port 
number one. 

The average bottom current was 1 5 . 8  cm/s 
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Figure D-11. Isohaline contours for the West Hackberry brine plume on 
November 25, 1981. The brine discharge rate and brine pit 
salinity were 21680 barrelslhr and 209 o/o,, respectively. 
The average bottom current was 7.6 cm/s in the direction 
of the arrow. The dashed line indicates the ship's track. 
Buoys A ,  B, C and D (a) mark the diffuser area and P marks 
the satellite platform near diffuser port number one. 
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Figure D-12. Above ambient isohaline contours for the West Hackberry 
brine plume on November 25, 1981. 
rate and brine pit salinity were 21680 barrels/hr and 
2 0 9 ° / 0 0  respectively. The average bottom current was 
7.6 cm/s in the direction of the arrow. 
indicates the ship's track. 
mark the diffuser area and P marks the satellite platform 
near diffuser port number one. 

The.brine discharge 

The dashed line 
Buoys A, B, C and D (m) 
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Figure D-13. Isohaline contours for the West Hackberry brine plume on 
December 16, 1981. The brine discharge rate and brine pit 
salinity were 21500 barrels/hr and 202"/,, respectively. 
The average bottom current was 5.8'cm/s in the direction 
of the arrow. The dashed line indicates the ship's track. 
Buoys A,  B, C and D (m) mark the diffuser area and P marks 
the satellite platform near diffuser port number one. 
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Figure D-14. Above ambient isohaline contours for the West Hackberry 
brine plume on December 16, 1981. The brine discharge 
rate and brine pit salinity were 21500 barrels/hr and 
202°/,, respectively. The average bottom current was 
5.8 cm/s in the direction of the arrow. The dashed line 
indicates the ship's track. Buoys A,  B, C and D (m) mark 
the diffuser area and P marks the satellite platform near 
diffuser port number one. 
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Figure D-15. Isohaline contours for the West Hackberry brine plume on 
February 1 4 ,  1982. The brine discharge rate and brine pit 
salinity were 23896 barrleslhr and 217"/,, respectively. 
The average bottom current was 15.2 cm/s in the direction 
of the arrow. The dashed line indicates the ship's track. 
Buoys A ,  B, C and D (a) mark the diffuser area and ? marks 
the satellite platform near diffuser port number one. 
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Figure Ll-16. Above ambient isohaline contours for the West Hackberry 
brine plume on February 14, 1982. The brine discharge rate 
and brine pit salinity were 23896 barrels/hr and 217"/,, 
respectively. The average bottom current was 15.2 cm/s in 
the direction of the arrow. The dashed line indicates the 
ship's track. Buoys A, B, C and D (a) mark the diffuser 
area and P marks the satellite platform near diffuser port 
number one. 
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F igure I)-17. Isohaline contours for the West Hackberry brine plume on 
April 30, 1982. 
pit salinity were 23315 barrels/hr and 229 o / o o  respectively. 
The average bottom current was 8 . 6  cm/s in the direction of 
the arrow. 
Buoys A, B, C and D (a) mark the diffuser area and P marks 
the satellite platform near diffuser port number one. 

The brine discharge rate and the brine 

The dashed line indicates the ship's track. 
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Figure D-18. Above. ambient isohaline contours for the West Hackberry 

brine plume on April 30, 1982. The brine discharge rate 
and brine pit salinity were 23315 barrels/hr and 299 o / o o  

respectively. The average bottom current was 8.6 cm/s in 
the direction of the arrow. The dashed line indicates .the 
ship's track. Buoys A, B, C and D (m) mark the diffuser 
area and P marks the satellite platform near diffuser port 
number one. 
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Figure D-19. Vertical salinity profiles near the diffuser on May 25, 
1981. The dashed line represents the depth of the natural 
bottom (9.6 m). Stations M20A, M20, and M20D are control 
stations located 7 .4  km east of the diffuser, and stations 
M20A and M20D are 3 . 7  km north (inshore) and south (offshore) 
of station 20 respectively. A schematic of the near diffuser 
station locations is shown on the last page of each figure. 

D-20 



0 

3 

Z ' 6  Y 

8 9  

c 
c, 
0 

12 

15 

0 

3 

= 6  

a 

Y 

s 
c, 

8 9  

12 

15 

Station X4 

20 25 30 35 40 45 
Sal i n i  t y  ( "/,,) 

Station 116 

20 25 30 35 40 45 
Sal i n i  t y  ' ( o/oo) 

I .  

Figure D-19. Continued. 

0 

3 

6 

9 

12 

15 

Station 

20 25 30 -35 40 45 
Sa l in i ty  ( 

Station Locations 
I I 

D 8 i; e1 

A 2  

3 0 

. " .  . .  c . . ,  : I  ., 1 

D-21 



20 25 30 35 40 45 
Salinity ( o / o o )  

0 

3 

Z6 

n 
8 9  

Y 

c 
c, 

12 

15 

0 

3 

6 

9 

1 2  

15 
20 25 ' 30 35 40 45 

Sal i ni ty ( o / o o )  

15  v 
20 25 30 35 4 0  45 

Salinity ( o / o o )  

20 25 30 35 40 45 
Salinity ( o / o o )  

Figure D-20. Vertical salinity profiles near the diffuser on June 1, 1981. 
The dashed line represents the depth of the natural bottom 
(9.6 m). Stations MZOA, M20, and M20D are control stations 
located 7.4  km east of the diffuser, and stations M20A and 
M20D are 3.7 km north (inshore) and south (offshore) of 
station 20 respectively. A schematic of the near diffuser 
station locations is shown on the last page of each figure. 
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Figure D-20. Continued. 
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Figure D-21. Vertical salinity profiles near the diffuser on June 9, 1981. 
The dashed line represents the depth of the natural bottom 
( 9 . 6  m). 
located 7 . 4  km east of the diffuser, and stations M20A and 
M20D are 3.7 km north (inshore) and south (offshore) of 
station 20 respectively. A schematic of the near diffuser 
station locations is shown on the last page of each figure. 

Stations M20A, M20, and M20D are control stations 
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Figure D-21. Continued. 
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Figure D-22. Vertical salinity profiles near the diffuser on June 17, 1981. 
The dashed line represents the depth of the natural bottom 
(9.6 m). 
located 7 . 4  km east of the diffuser, and stations M20A and 
M20D are 3.7 km north (inshore) and south (offshore) of 
station 20 respectively. A schematic of the near diffuser 
station locations is shown on the last page of each figure. 

Stations M20A, M20, and M20D are control stations 
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Figure D-22. Continued. 
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Figure D-23. Vertical salinity profiles near the diffuser on June 30, 1982. 
The dashed line represents the depth of the natural bottom 
(9.6 m). Stations M20A, M20, and M20D are control stations 
located 7.4 km east of the diffuser, and stations M20A and 
M20D are 3 . 7  km north (inshore) and south (offshore) of 
station 20 respectively. A schematic of the near diffuser 
station locations is shown on the last page of each figure. 
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Figure D-25. Vertical salinity profiles near the diffuser on August 12, 
1981. The dashed line represents the depth of the natural 
bottom (9.6 m). 
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Figure D-26. Vertical salinity profiles near the diffuser on .October 2 5 ,  
1981. The dashed line represents the depth of the natural 
bottom (9.6 m). 
stations located 7.4 km east of the diffuser, and stations 
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Figure D-27. Vertical salinity profiles near the diffuser on November 25, 
1981. The dashed line represents the depth of the natural 
bottom (9.6 m). 
stations located 7 . 4  km east of the diffuser, and stations 
M20A and M20D are 3.7 km north (inshore) and south (offshore) 
of station 20 respectively. A schematic of the near diffuser 
station locations is shown on the last page of each figure. 
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Figure D-28. Vertical salinity profiles near the diffuser on December 16, 
1981. The dashed line represents the depth of the natural 
bottom (9.6 m). 
stations located 7 . 4  km east of the diffuser, and stations 
M20A and M20D are 3 . 7  km north (inshore) and south (offshore) 
of station 20 respectively. A schematic of the near diffuser 
station locations is shown on the last page of each figure. 
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Figure D-29. Vertical salinity profiles near the diffuser on February 14, 
1982. The dashed line represents the depth of the natural 
bottom (9.6 m). Stations M20A, M20, and M20D are control 
stations located 7.4 km east of the diffuser, and stations 
M20A and M20D are 3 . 7  km north (inshore) and south (offshore) 
of station 20 respectively. A schematic of the near diffuser 
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Figure D-31. Vertical salinity profiles near the diffuser on April 30, 
1982. The dashed line represents the depth of the natural 
bottom (9 .6  m). Stations MZOA, M20, and M20D are control 
stations located 7 . 4  km east of the diffuser, and stations 
M20A and M20D are 3 . 7  km north (inshore) and south (offshore) 
of station 20 respectively. A schematic of the near diffuser 
station locations is shown on the last page of each figure. 
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Tab le  E - 1 .  Monthly s a l i n i t y  values for West Hackberry s i t e  from May 1981 through A p r i l  1982. 
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Table E-2 .  Monthly n i t r i t e  values for  West Hackberry s i t e  from May 1981 through A p r i l  1982. 

TEMPERATURE ( C )  

DE 

DN 

DS 

OW 

E l  

E2 

E3 

E4 

€5 

M3 

M I O  

M 1OA 

M2 I 

M22 

M I 8  

NE 

NU 

SE 

SY 

S 
0 

S 
0 

S 
0 

S 
0 

S 
0 

S 
0 

S 
0 

5 
0 

S 
0 

S 
0 

S 
0 

5 
0 

S 
0 

S 
0 

S 
0 

S 
0 

5 
0 

S 
0 

S 
0 

05-2 I - 8 I 

25 00 
25 00 

23 00 
23 70 

23 00 
24 50 

25 00 
25 00 

24 80 
25 00 

23 00 

23 00 

23 00 

23 50 
23 00 

25 00 
25 00 

23 50 
24 40 

23 1 0  
23 60 

22 80 
23 00 

24 50 
24 50 

23 50 
24 50 

23 00 
23 50 

23 50 
24 00 

06 -08 - 8 I 

29 00 
28 00 

28 50 
28 00 

29 00 
28 00 

29 00 
20 00 

30 50 
30 00 

29 00 

29 30 

29 30 

28 80 
28 00 

29 00 
28 00 

29 00 
28 00 

28 50 
28 00 

28 50 
28 00 

28 00 
27 50 

29 50 
28 00 

28 50 
28 00 

28 50 
28 00 

29 00 
28 00 

07-16-81 

31 00 
29 50 

29 80 
29 00 

32 30 
29 50 

3 1  00 
29 00 

32 00 
32 50 

31 50 

3 1  80 

3 1  00 

29 80 
29 50 

31 00 
29 00 

32 00 
29 50 

29 00 
29 00 

30 00 
29 00 

32 00 
30 00 

31 00 
30 00 

32 00 
30 50 

31 00 
29 50 

31 50 
29 50 

08-07 8 1  

30 80 
30 50 

30 50 
30 50 

30 80 
30 50 

31 00 
31 00 

32 00 
31 00 

30 50 

29 90 

29 00 

30 00 
31 00 

31 00 
31 00 

31 00 
31 00 

31 00 
31 00 

30 50 
30 50 

3 1  00 
31 00 

30 80 
31 00 

3 1  00 
31 00 

3 1  00 
31 00 

3 1  00 
30 50 

09 - I I -8  I 

29 00 
29 00 

29 20 
28 50 

29 00 
29 00 

29 00 
29 50 

27 50 
27 50 

26 50 

26 00 

26 00 

27 00 
21 00 

29 50 
29 50 

29 00 
29 00 

29 00 
29 00 

28 00 
28 00 

29 50 
29 50 

29 00 
29 00 

29 00 
29 00 

29 00 
29 00 

29 00 
29 00 

10-02-81 

27 50 
27 50 

27 50 
27 50 

2 8  00 
27 50 

27 50 
27 50 

26 00 
26 00 

25 50 

24 20 

25 00 

24 00 
2 4  00 

21) 00 
28 50 

27 50 
21 50 

28 IO 
28 00 

21 50 
21 80 

28 00 
2 8  00 

28 00 
28 00 

21 50 
21 50 

21 20 
21 50 

27 50 
21 50 

I I -  12-81 

19 00 
20 00 

18 90 
20 00 

19 20 
19 7 0  

I9 1 0  
19 30 

18 50 
I 8  20 

16 70 

15 00 

15 50 

18 50 
I 0  40 

19 40 
2 0  30 

19 30 
19 40 

19 10 
19 70 

18 30 
18 60 

19 91 
20 45 

19 08 
19 8 1  

18 90 
20 20 

I 8  70 
I9 50 

19 20 
19 90 

19 30 
20 00 

12-02 81  

I 8  80 
20 60 

18 80 
20 50 

I 8  90 
20 50 

18 90 
20 50 

17 50 
17 50 

16 40 

15 00 

15 90 

18 30 
10 20 

19 50 
20 60 

19 00 
20 60 

18 90 
20 40 

I9 50 
20 40 

I9 40 
21 00 

19 40 
20 70 

I 8  80 
20 50 

10 80 
20 60 

18 90 
20 60 

18 90 
20 60 

01 - I 1-82 

1 0  30 
1 0  60 

10 20 
I O  20 

9 90 
1 1  70 

10 10 
1 0  60 

8 80 
900 

7 90 

5 0 0  

6 20 
7 40 

IO 70 
10 60 

10 10 
10  70 

l o o  
10 00 

9 40 
10 60 

13 70 
I 3  7 0  

10 00 
1 0  70 

1 0  30 
1 1  50 

9 90 
10  70 

IO 60 
10  60 

9 80 
I O  20 

02-08-82 

11.39 
11.40 

11.28 
11.39 

11.43 
11.44 

11.42 
11.49 

1 0 . 7 0  
10.60 

10.20 

1 0 . 0 0  

9.30 

10. 20 
10.20 

11.41 
1 1  39 

11.41 
11.45 

9.66 
9.68 

11 .35  
11 .33  

11.27 
11.33 

1 1 . 5 0  
1 1 . 5 1  

11 .50  
1 I .45 

03- 12-82 

15 20 
15 50 

15 30 
15 10 

15 00 
15 50 

15 30 
15 40 

17 30 
17 30 

20 80 

21 40 

20 20 

16 4 0  
16 50 

15 90 
15 50 

15 60 
15 40 

15 40 
15 30 

16 00 
15 80 

16 10 
15 50 

16 30 
15 40 

15 40 
15 1 0  

15 1 0  
15 1 0  

15 70 
15 70 

15 50 
IS 50 

04 - 27 - 82 

20 30 
20 50 

20 20 
20 50 

20 50 
20 50 

20 30 
20 50 

20 00 
19 80 

20 10 

22 30 

21 60 

20 10 
20 80 

21 50 
20 50 

20 60 
20 50 

20 30 
20 50 

20 30 
20 50 

21 80 
20 50 

21 70 
20 50 

20 20 
20 50 

20 20 
20 50 

20 50 
20 50 

20 40 
20 50 



Table  E-3. Monthly d i s so lved  oxygen v a l u e s  f o r  West Hackberry s i te  from May 1981 through A p r i l  1982. 
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6 80 6 80 

7 0 0  8 2 0  
8 30 7 90 

6 60 8 0 0  
6 80 7 7 0  

7 80 

6 50 8 . 5 0  

6 6 0  8 4 0  

8 .  10 
1 .a0 

8 . 7 0  8 . 2 0  
4 . 7 0  6 .90 

7 . 9 0  8 .OO 
4 . 6 0  1 .so 
8 7 0  
6 50 

0 90 
5 90 

7 30 
5 80 

7 80 
6 2 0  

7 30 
8 IO 

6 30 
7 80 

7 90 
5 90 

8 2 0  
7 30 

8 50 
7 40  

7 60 
7 30 

8 10 
5 80 

8 2 0  
6 0 0  

9 6 0  
6 7 0  

8 10 
6 80 

8 30 
6 80 

12-02  8 1  

7 2 0  
6 4 0  

7 2 0  
6 30 

7 2 0  
6 50 

7 2 0  
6 80 

1 50 
7 30 

9 30 

8 50 

7 7 0  

6 2 0  
1 4 0  

7 80 
7 0 0  

7 4 0  
6 80 

7 30 
7 2 0  

5 90 
6 30 

8 0 0  
6 80 

7 7 0  
6 4 0  

7 IO 
6 4 0  

7 30 
7 0 0  

7 30 
6 30 

7 30 
6 6 0  

0 1 - 1 1  8 2  

IO 50 
7 DO 

IO 4 0  
8 2 0  

1 0  60 
7 50 

8 2 0  
IO 30 

9 40 

10 50 

10 50 
9 6 0  

10 60 
8 2 0  

10 4 0  
7 80 

I 1  00 
7 90 

1 0  io 
9 10 

8 7 0 0  
8 IO 

IO 1 0  
8 IO 

IO 10 
8 0 0  

IO 4 0  
9 10 

10 2 0  
7 60 

10 2 0  
8 IO 

0 2 - 0 8 - 8 2  

8 . 5 0  
8 . 6 0  

8 . 8 0  
8 . 7 0  

8 . 7 0  
8 . 4 0  

8 .60  
8 . 4 0  

9 . 2 0  
9 . 2 0  

8 .60  

1 0 . 4 0  

9 . 3 0  

9.80 
9 . 6 0  

8 . 7 0  
8 .90 

9.00 
8 . 8 0  

8 . 5 0  
8 . 4 0  

8 . 8 0  
8.60 

8 . 7 0  
8 . 8 0  

8 .60  
8 . 4 0  

8 .80  
8 . 5 0  

8 . 9 0  
8 . 8 0  

8 .30  
8 .OO 

03-  12-02  

8 6 9  
8 05 

8 89 
8 61 

9 0 2  
8 2 3  

8 81 
8 39 

7 89 
7 88 

9 8 7  

8 0 1  

IO ( 4  

8 BO 
8 0 4  

9 56 
8 2 8  

9 0 0  
7 9 2  

04 - 27 - 8 2  

7 7 0  
7 10 

7 60 
6 7 0  

7 7 0  
6 50 

7 80 
7 0 0  

5 7 0  
5 IO 

5 50 

8 50 

9 50 

7 50 
7 30 

9 50 
6 7 0  

8 IO 
6 30 

8 97  7 90 
8 0 0  7 0 0  

8 4 1  7 4 0  
8 19 6 7 0  

8 0 7  9 50 
7 27 6 3 0  

9 4 8  1 0  50 
8 19 6 50 

8 80 8 0 0  
8 58 6 9 0  

8 7 8  8 0 0  
8 51 6 6 0  

9 09 7 90 
7 9 4  6 90 

8 4 8  7 6 0  
8 14 7 10 



Table E-4 .  Monthly pH va lues  for West Hackberry s i t e  from May 1981 through A p r i l  1982. 

PH 

0 5 - 2  1-8 I 

8 . 6 0  
8 . 4 0  

8 . 5 0  
8 . 4 0  

8 50 
8 . 4 0  

8 6 0  
8 . 4 0  

0 6  -08 -8 1 

8 60 
8 4 0  

8 50 
8 4 0  

8 50 
8 4 0  

8 30 
8 4 0  

7 2 0  
7 2 0  

8 30 

07-  16-81 

8 60 
8 10 

8 50 
7 80 

8 4 0  
7 7 0  

8 4 0  
7 7 0  

6 90 
7 IO 

8 7 0  

08-07-8  1 

8 . 0 9  
7 45 

7 . 9 4  
7 . 5 4  

7 . 9 3  
7 . 5 1  

8 .05  
7 53 

6 88 
6 . 8 2  

7 .  16 

0 9 -  I 1 -8  1 

7 7 8  
8 14 

7 74 
8 08 

7 6 9  
8 0 4  

7 80 
8 13 

7 4 1  
7 4 1  

8 14 

10-02 8 1  1 1 - 1 2 - 8 1  

7 8 7  8 0 1  
8 15 7 98 

7 88 8 13 
8 19 8 10 

8 I 1  7 98 
7 80 7 9 3  

8 20  8 05 
8 3 2  8 0 0  

7 51 7 24 
7 6 6  7 51 

8 I 2  6 6 2  

8 19 8 10 

8 2 1  7 9 9  

8 61 8 14 
8 6 3  8 48 

8 11 8 36 
7 78 8 24 

8 33 7 9 9  
8 12 7 9 8  

8 30 8 0 2  
7 9 3  7 97 

8 4 1  8 23 
8 3 2  8 2 0  

8 0 3  8 13 
7 82 8 0 1  

8 35 8 4 3  
8 08 8 27 

12 - 0 2  - 8 I 

8 30 
8 16. 

8 37 
8 08 

8 30 
8 14 

8 3 0  
8 19 

7 46  
7 50 

8 43 

01- 11-82 

1 0 . 3 6  
9 84  

0 2 - 0 8 - 8 2  

8 . 3 1  
8 . 3 1  

8 24 
8 27 

6 . 5 4  
6 .53  

8 . 3 2  
8 . 3 2  

7 . 9 2  
7 . 8 8  

8 .30  

03- 12-82 

8 . 5 0  
8 . 4 6  

8 . 5 4  
8 .53  

8 . 4 9  
8 . 4 0  

8 . 4 6  
8 . 4 1  

7 . 2 2  
7 . 3 1  

8 . 7 5  

0 4 - 2 7  - 8 2  

7 . 9 2  
7 85 

7 . 8 2  
7 . 8 3  

7 . 9 5  
7 . 8 7  

7 . 8 6  
7 . 8 6  

6 . 9 1  
7 . 1 8  

7 . 3 1  

DE s 
E 

DN S 
E 

DS S 
B 

ow s 
B 

E1 s 
B 

E2 s 
E 

4 83 

7 . 8 6  
8 15 

9 . 9 0  
9 0 2  

9 . 0 4  

7 . 9 0  9 . 0 0  7 . 6 7  8 . 0 4  8 . 5 4  

8 . 4 5  

8 . 5 2  8.08 8 . 7 4  E 3  s 
B 

8 . 9 1  E4 5 
E 

E 5  5 
E 

M3 s 
B 

7 9 0  7 . 7 4  8 14 

8 24 
8 2 1  

8 0 4  
8 I 3  

7 6 5  
8 0 4  

7 6 5  
8 05 

8 12 
8 1 0  

7 9 3  
7 90 

7 84  
8 13 

7 60 
8 05 

7 6 6  
8 09 

8 0 6  
7 7 1  

8.33 8 6 4  

8 55 
8 47 

8 3 6  
8 3 2  

8 3 9  
8 34 

8 4 9  
8 44 

8 7 9  
8 7 0  

8 3 2  
8 27 

8 4 1  
8 32 

8 54 
8 5 2  

8 5 6  
8 53 

8 4 6  
8 3 9  

8 4 8  
8 4 1  

8 . 7 8  m 
I 

8 10 
8 30 

8 6 0  
8 30 

8 50 
8 4 0  

8 50 
8 5 0  

8 50 
8 4 0  

8 50 
8 30 

8 60 
8 4 0  

8 50 
8 4 0  

8 5 0  
8 4 0  

8 50 
8 4 0  

7 80 
8 IO 

8 30 
7 70 

8 30 
7 7 0  

7 80 
8 50 

8 30 
7 7 0  

8 50 
7 9 0  

8 4 0  
7 9 0  

8 60 
8 20 

8 50 
7 7 0  

8 4 0  
7 80 

7 . 7 6  
7 . 7 2  

8 48 
8 51 

8 42 
8 32 

8 13 
7 42 

8 35 
8 20 

8 80 
8 97 

8 5 2  
8 35 

8 36 
8 18 

8 29 
8 11 

8 4 0  
8 14 

8 29 
8 09 

8 30 
8 16 

8 53 
8 44 

8 27 
8 18 

7 4 0  
5 15 

8 16 
8 16 

8 23 
8 19 

8 21-  
8 21  

8 0 9  
8 18 

8 . 4 5  
8 . 4 5  

8 55 
8 5 6  

8 14 
7 9 6  

1 98 
7 84 

7 94  
7 8 6  

7 9 1  
7 82 

8 17 
7 8 9  

8 2 1  
7 8 9  

7 94 
7 e4 

7 9 0  
7 83 

7 82 
7 9 3  

7 9 5  
7 88 

8 60 
8 30 

8 50 
8 4 0  

8 5 0  
8 4 0  

8 4 0  
8 4 0  

8 60 
8 4 0  

8 60 
8 4 0  

8 50 
8 50 

8 50 
8 4 0  

8 50  
8 4 0  

8 0 2  
7 . 7 1  

7 9 3  
7 45 

7 8 6  
7 53 

7 9 8  
7 9 3  

8 0 0  
7 81 

8 08 
7 6 8  

7 9 0  
7 38 

7 84 
7 52  

7 89 
7 37 

8 . 2 2  
8 . 3 1  

8 . 0 6  
8 . 2 4  

8 . 0 7  
8 . 2 3  

M I 0  5 
E 

MlOA S 
E 

I421 s 
E 

1122 s 
E 

M I 8  s 
e 

NE S 
E 

7 9 9  8 I 2  
8 21 7 9 5  

8 26 8 0 9  
8 35 8 15 

8 19 7 9 5  
7 84  7 86 

7 9 9  
7 88 

8 . 2 7  
8 . 2 9  

7 . 9 9  
8 . 2 4  

6 . 5 4  
6 . 2 9  

8 . 3 4  
8 .33 

9 . 9 2  
10.33 

NU 5 
E 

SE s 
E 

su s 
E 

I 



M 
I ul 

Table E-5. Monthly turbidity values for  West Hackberry site from May 1981 through A p r i l  1982. 

TURBIDITY (NTU) 

DE 

ON 

DS 

DW 

E l  

E2 

E 3  

E4 

E5 

Y3  

M I 0  

YIOA 

I42 I 

Y22 

M I 8  

NE 

NU 

SE 

SU 

5 
0 

S 
0 

S 
0 

S 
0 

S 
B 

S 
0 

S 
0 

5 
0 

5 
0 

S 
0 

S 
0 

5 
0 

S 
0 

5 
0 

S 
B 

s 
0 

S 
0 

S 
B 

S 
8 

0 5 - 2  I - 8 I 

I .OO 
1 3 . 0 0  

0 . 7 0  
15.00 

I .OO 
9 . 0 0  

1 . 3 0  
1 4 . 0 0  

2 5 . 0 0  
33.00 

1 1 . 0 0  

1 9 . 0 0  

( 2 . 0 0  

7 -00 
1 4 . 0 0  

0 . 7 0  
7 .OO 

I .60 
27 .00 

2 . 2 0  
15 .00  

1 . 7 0  
18.00 

2 . 2 0  
2 4 . 0 0  

1 . 2 0  
17 .OO 

0 80 
18 .00 

1 .OO 
1 1 . 0 0  

06-08-81 

3.00 
6 . 3 0  

3.00 
4 1 . 0 0  

3.00 
27 .OO 

3.00 
10.00 

4 3 . 0 0  
3 9 . 0 0  

15.00 

1 8 . 0 0  

24 .OO 

7 . 5 0  
8 .00  

2 . 6 0  
13.00 

3.00 
21 .00 

3.00 
34 .OO 

3.90 
5 7  .00 

I .90 
1 0 . 0 0  

3 . 2 0  
I 7  .OO 

3 . 4 0  
50 .00  

37 .OO 
36 .OO 

2 . 7 0  
I 7  .OO 

0 7 -  16-81 

I .  IO 
2 . 4 0  

I . 4 0  
2 . 9 0  

I .OO 
2 .70  

2 . 2 0  
2 . 3 0  

4 1  .00 
90.00 

I 4  .OO 

10.00 

11.00 

9 . 3 0  
10.00 

4 .OO 
2 . 9 0  

3.50 
5 . 5 0  

2 . 5 0  
2 . 0 0  

3 . 7 0  
9 . 0 0  

4 .OO 
3.60 

2 . 2 0  
4 . 5 0  

I .so 
2 9 . 0 0  

1 . 4 0  
2 . 4 0  

2 . 5 0  
3.00 

0 8 - 0 7 - 8 1  

I 0 0  
2 0 0  

- 1  00 
7 0 0  

- 1  00 
2 0 0  

1 0 0  
2 0 0  

26 00 
31 00 

8 0 0  

7 0 0  

7 0 0  

7 0 0  
9 0 0  

I 0 0  
4 0 0  

- 1  00 
1 0 0  

- 1  00 
2 0 0  

I 4  00 
15 00 

1 0 0  
1 0 0  

1 0 0  
I00 

- 1  00 
2 0 0  

1 0 0  
6 0 0  

- 1  00 
1 0 0  

09- 1 1 - 8  I 

15 00 
2 0 0  

14 00 
2 0 0  

2 0 0  
1 0 0  

3 0 0  
1 0 0  

2 0 0  
12 00 

9 0 0  

14 00 

I 8  00 

5 0 0  
6 0 0  

6 0 0  
1 0 0  

8 0 0  
2 0 0  

6 0 0  
1 0 0  

2 3  00 
10 00 

- I  00 
2 0 0  

5 0 0  
I 0 0  

6 0 0  
2 0 0  

8 0 0  
I 0 0  

I 00 
4 0 0  

10-02 01 

1 0 0  
- I  00 

65 00 
- 1  00 

I 0 0  
I 0 0  

2 0 0  
- 1  00 

24 00 
18 00 

13 00 

I 9  00 

27 00 

12 00 
7 0 0  

- 1  00 
10 00 

1 0 0  
I 2 5  0 

- 1  00 
2 0 0  

4 0 0  
7 0 0  

- 1  00 
2 0 0  

1 0 0  
3 0 0  

1 0 0  
- I  00 

2 0 0  
- 1  00 

1 0 0  
2 0 0  

1 I- 11-81 

2 . 0 0  
2 . 0 0  

2 . 0 0 :  
2 . 0 0 ,  

I .001 
4.00, 

2 -00; 
2 .oo! 

1 0 . 0 0  
13 .00  

9 . 0 0  

15.00 

4 0 . 0 0  

6 . 0 0  
5.00 

1 .OO 
4 .OO 

I .00 
3.00 

2 .OO 
3.00 

2 . 0 0  
5.00 

3.00 
1 . 0 0  

4 . 0 0  
2 . 0 0  

2 . 0 0  
9.00 

4 .OO 
2 . 0 0  

2 . 0 0  
2 .OO 

2 .OO 
4 .OO 

12 0 2 - 8 1  

3 0 0  
5 0 0  

3 0 0  
5 0 0  

2 0 0  

Po 
3 0 0  
4 0 0  

l a  00 
31 00 

5 0 0  

4 0 0  

5 0 0  

5 0 0  
23 00 

3 0 0  
4 0 0  

2 0 0  
3 0 0  

3 0 0  
4 0 0  

7 0 0  
14 00 

2 0 0  
7 0 0  

2 0 0  
3 0 0  

3 0 0  
5 0 0  

3 0 0  
4 0 0  

2 0 0  
5 0 0  

3 0 0  
5 0 0  

0 1 -  11-82 

3 0 0  
33 00 

4 0 0  
4 0 0  

2 0  00 
7 0 0  

4 0 0  
3 0 0  

I5 50 
14 00 

9 0 0  

7 5  00 

50 00 
6 4  00 

2 0 0  
4 0 0  

4 0 0  
2 0 0  

2 0 0  
2 0 0  

5 0 0  
4 1  00 

I 0 0  
3 0 0  

2 0 0  
I O  00 

9 0 0  

3 0 0  
2 0 0  

6 0 0  
9 9  00 

4 0 0  
3 0 0  

0 2  -08 -82  

3.00 
8 . 0 0  

4 .OO 
4 . 0 0  

30.00 
10.00 

2.00 
30.00 

2 0 . 0 0  
21 .OO 

9 . 0 0  

8 . 0 0  

I 7  .00 

1 6 . 0 0  
2 2  .OO 

4 . 0 0  
3.00 

5 . 0 0  
1 1 . 0 0  

3.00 
1 0 . 0 0  

8 . 0 0  
2 8 . 0 0  

1 3 . 0 0  
4 . 0 0  

4 .OO 
5 . 0 0  

3.00 
3 7 . 0 0  

3.00 
15.00 

2 . 0 0  
4 . 0 0  

0 3 - 1 2 - 8 1  

I .OO 
3 . 8 0  

2 . 5 0  
6 .50 

4 2 0  
3.00 

2 . 0 0  
4 . 0 0  

34 .OO 
4 0 . 0 0  

8 . 0 0  

8 . 3 0  

7 . 3 0  

5 . 6 0  
1 4 . 0 0  

2 . 6 0  
6 50 

3.00 
2 . 6 0  

3 . 5 0  
3 .50  

8 . 0 0  
1 2 . 0 0  

0 . 7 0  
2 . 4 0  

5 . 6 0  
10.00 

4 . 2 0  
5.00 

3.00 
7 . 2 0  

4 .OO 
2 . 2 0  

2 . 6 0  
3 .50  

04-27-82 

3 50 
2 2 0  

2 80 
2 2 0  

2 30 
I 80 

2 50 
3 2 0  

45  00 
54 00 

44 00 

9 30 

7 0 0  

8 80 
I 4  00 

2 3 0  
2 2 0  

2 60 
2 2 0  

5 50 
2 5 0  

3 7 0  
I 1  00 

0 9 5  
1 0 0  

3 0 0  
2 30 

2 80 
1 50 

I 30 
1 0 0  

2 50 
2 0 0  

2 0 0  
2 0 0  

,’ 
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Table E-7. 
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E2  

E 3  

€ 4  
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Table E-8. Monthly n i t r a t e  va lues  for West Hackberry s i t e  from May 1981 through A p r i l  1982. 
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< 0 0 1  
0 0 1  

< 0 01 
< 0 01 

c 0 01 
< 0 01 

< 0 01 
< 0 01 

< 0 0 1  
< 0 01 

0 01 
c 0 01 

0 0 1  
' 0 01 

0 I 1  
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B 
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B 
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B 
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8 
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B 
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< 0 01 
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B 
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B 
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Table E-9. Monthly ammonia values f o r  West Hackberry site from May 1981 through A p r i l  1982. 
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B 
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< 0 01 
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0 04 
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0 13 
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006 
0 I 8  

006 
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Table E-10. Monthly orthophosphate value for West Hackberry site from May 1981 through A p r i l  1982. 

0-PO4-P (UG/L)  

OE 

ON 

os 

ow 

E 1  

E 2  

E 3  

E 4  

€5 

M 3  

M I 0  

MIOA 

M2 I 

M22 

M I 8  

NE 

NU 

SE 

sw 

5 
B 

S 
B 

5 
B 

S 
B 

S 
e 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
e 

S 
B 

S 
B 

S 
B 

s 
B 

S 
e 

5 
e 

5 
B 

05 - 2 1 -8 1 

< 0 0 1  
0 0 4  

0 01 
0 0 2  

< 0 0 1  
0 02 

< 0 0 1  
0 06 

0 03 
0 0 4  

0 04 

0 0 2  

0 0 2  

0 0 2  
0 03 

0 0 1  
0 04 

0 0 2  
0 0 6  

0 0 1  
0 05 

0 03 
0 05 

< 0 01 
0 03 

< 0 0 1  
0 05 

0 01 
0 05 

0 01 
0 06 

0 03 
0 05  

06-08-81 

0 0 2  
0 04 

0 03 
0 OB 

0 03 
0 OB 

0 0 2  
0 04 

0 0 7  
0 08 

0 04 

0 05 

0 08 

0 05 
0 06 

0 03 
0 05 

0 03 
0 0 7  

0 03 
0 06 

0 04 
0 10 

0 03 
0 03 

0 0 2  
0 0 4  

0 03 
0 OB 

0 04 
0 10 

0 0 4  
0 06 

0 7 -  16-8 I 

< 0 01 
0 0 7  

< 0 0 1  
0 0 4  

< 0 0 1  
0 12 

< 0 0 1  
0 0 7  

0 05 
0 2 1  

0 03 

0 03 

0 0 2  

0 0 2  
0 05 

0 01 
0 09 

0 01 
0 13 

< 0 01 
0 0 4  

0 01 
0 05 

0 0 4  
0 06 

< 0 01 
0 0 8  

i 0 0 1  
0 06 

< 0 01 
0 0 5  

0 01 
0 13 

0 8 - 0 7 - 8 1  

< 0 01 
0 0 6  

< 0 01 
0 06 

.z 0 0 1  
0 0 4  

0 0 6  

0 0 2  
0 0 2  

0 03 

0 0 2  

0 0 2  

0 03 
0 03 

0 01 
0 0 3  

0 03 
0 03 

0 01 
0 05 

0 0 4  
0 09 

0 01 
0 0 1  

< 0 01 
0 05 

< 0 0 1  
0 05 

0 0 1  
0 03 

< 0 0 1  
0 04 

09- I 1 -8  I 

0 04 
0 0 1  

0 0 2  
0 01 

0 0 2  
0 01 

0 0 2  
0 01 

0 05 
0 04 

0 0 2  

0 0 2  

0 03 

0 0 2  
0 0 2  

0 0 1  
0 01 

0 04 
< 0 0 1  

0 03 
< 0 0 1  

0 02 
0 03 

0 0 1  
0 0 2  

0 0 2  
0 01 

0 03 
0 0 1  

0 0 2  
< 0 0 1  

0 01 
0 0 2  

10-02 - 8  I 

< 0 01 
< 0 0 1  

0 16 
0 0 1  

< 0 0 1  
0 0 2  

0 0 2  
< 0 01 

0 05 
0 04 

0 05 

0 04 

0 05 

0 0 2  
0 0 2  

0 0 1  
0 08 

0 01 
0 37 

0 01 
0 0 3  

0 0 2  
0 05 

0 0 1  
0 02 

0 01 
0 03 

0 02 
< 0 0 1  

0 05 
0 01 

11-  12-81 

0 01 
0 0 2  

0 0 2  
0 03 

0 0 1  
0 03 

0 0 2  
0 02 

0 05 
0 06 

0 05 

0 05 

0 0 6  

006 
0 04 

0 01 
0 03 

0 0 2  
0 0 2  

0 0 1  
0 03 

0 0 2  
0 04 

0 01 
0 03 

0 0 1  
0 04 

0 01 
0 06 

0 01 
0 03 

0 01 
0 03 

0 0 1  
0 03 

1 2 - 0 2  -8 1 

0 02 
0 01 

0 0 1  
0 01 

0 0 1  
0 01 

0 01 
< 0 0 1  

0 01 
0 0 2  

0 01 

0 0 1  

0 0 2  

0 0 2  
0 03 

0 0 1  
0 01 

0 01 
0 0 1  

0 0 1  
< 0 01 

0 01 
0 01 

< 0 0 1  
0 0 1  

0 0 1  
0 01 

0 0 1  
0 0 1  

0 0 1  
0 0 1  

0 01 
0 0 1  

0 O! 
0 01 

01 - 11 -82  

0 0 2  
0 0 7  

0 0 2  
0 01 

0 0 2  
0 0 2  

0 0 2  
0 0 1  

0 09 
0 03 

0 0 2  

0 01 

0 0 2  
< 0 0 1  

0 01 
0 01 

0 0 2  
< 0 01 

0 01 
0 01 

0 01 
0 0 1  

1 00- 
0 01 

0 01 
0 0 2  

0 0 2  
0 0 2  

0 0 2  
c 0 0 1  

0 0 1  
0 16 

0 0 2  
0 01 

02-08-BZ 

< 0 01 
0 03 

< 0 0 1  
< 0 0 1  

< 0 0 1  
0 0 2  

< 0 0 1  
0 0 2  

0 02 
0 03 

0 03 

0 0 2  

0 0 2  

0 0 2  
0 03 

0 01 
< 0 0 1  

< 0 0 1  
0 01 

0 01 
0 0 2  

0 0 1  
0 0 2  

0 0 2  
< 0 0 1  

< 0 0 1  
< 0 01 

< 0 0 1  
0 04 

< 0 0 1  
0 0 2  

< 0 0 1  
0 0 1  

03-12-82 

< 0 01 
< 0 0 1  

< 0 0 1  
0 0 1  

< 0 0 1  
< 0 0 1  

< 0 0 1  
< 0 0 1  

0 03 
0 0 1  

< 0 0 1  

< 0 01 

< 0 0 1  

< 0 0 1  
< 0 0 1  

< 0 0 1  
< 0 0 1  

< 0 01 
c 0 01 

< 0 0 1  
< 0 0 1  

0 01 
0 01 

< 0 01 
C . 0  0 1  

< 0 0 1  
0 0 1  

< 0 0 1  
< 0 01 

< 0 0 1  
< 0 0 1  

< 0 0 1  
< 0 0 1  

< 0 0 1  
< 0 0 1  

04 - 27 - 8 2  

0 0 2  
0 01 

0 0 2  
0 0 1  

0 0 1  
0 01 

0 0 2  
0 0 2  

0 0 1  
0 03 

0 05 

0 0 2  

0 0 2  

0 03 
0 0 4  

0 01 
0 0 2  

0 0 2  
0 0 2  

0 03 
0 0 2  

0 0 4  
0 0 4  

0 0 1  
0 0 1  

0 0 2  
0 0 2  

0 02 
0 0 1  

0 01 
0 0 2  

0 0 2  
0 01 

0 0 2  
0 0 1  



Table E-11.  Monthly values for  t o t a l  phosphorus f o r  West Hackberry s i r e  from May 1981 through 
A p r i l  1982. 

I O T A L - P  (MG/L) 

DC 

ow 

E l  

E2 

€3 

E 4  

E 5  

Y3  

Y10 

M IOA 

Y 2  1 

Y22 

Y 18 

NE 

NU 

SE 

su 

S 
B 

S 
B 

S 
B 

S 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

5 
B 

S 
B 

S 
B 

5 
8 

S 
B 

S 
B 

S 
B 

0 5 - 2  1-8 1 

0 0 2  
0 03  

0 03 
0 05 

0 02 
0 0 4  

0 0 2  
0 06 

0 08 
0 09 

0 09 

0 06 

0 0 4  

0 03 
0 03 

0 0 2  
0 03 

0 0 2  
0 0 4  

0 0 2  
0 06 

0 0 2  
0 08 

0 0 1  
0 05 

0 0 2  
006 

0 03 
0 0 7  

0 01 
0 04 

0 0 2  
0 03 

06 -08 - 8 1 

0 02 
0 02 

0 0 4  
0 10 

0 03 
0 0 7  

0 0 2  
0 0 3  

0 12 
0 14 

0 0 7  

0 05 

0 0 4  

0 06 
0 05 

0 01 
0 03 

0 0 2  
0 03 

0 0 2  
0 0 4  

0 05 
0 02 

0 02 
0 02 

0 0 2  
0 02 

0 0 2  
0 12 

0 03 
0 08 

0 03 
0 03 

0 7 -  16-81 

0 01 
0 08 

0 01 
0 04 

0 01 
0 12 

0 oi 
0 07 

0 I 1  
0 24 

0 07 

0 06 

0 05 

0 05 
0 06 

0 01 
0 10 

0 01 
0 14 

0 01 
0 06 

0 02 
0 03 

0 01 
0 07 

0 01 
0 08 

0 01 
0 08 

0 01 
0 os 

0 01 
0 15 

0 8 - 0 7 - 8 1  

0 0 2  
006 

0 0 2  
006 

0 0 2  
0 06 

0 01 
0 07 

0 05 
0 06 

0 03 

0 0 4  

0 03 

0 0 4  
0 0 4  

< 0 0 1  
0 03 

0 03 
0 03 

< 0 0 1  
0 0 5  

0 0 4  
0 09 

0 0 1  
0 0 2  

0 0 2  
0 05 

0 0 1  
0 05 

0 0 1  
0 03 

< 0 01 
0 0 4  

09-11 8 1  

0 0 4  
0 01 

006 
0 01 

0 02 
< 0 0 1  

0 0 2  
< 0 0 1  

0 06 
0 0 4  

0 02 

0 0 2  

0 03 

0 05 
0 0 2  

0 01 
0 01 

0 0 4  
< 0 01 

0 03 
< 0 01 

0 0 2  
0 0 3  

0 06 
0 0 2  

0 0 2  
0 0 1  

0 03 
0 01 

0 0 4  
< 0 0 1  

0 01 
0 0 2  

1 0 - 0 2 - 8 1  

0 03 
0 0 1  

0 2 0  
0 0 1  

0 0 1  
0 03 

0 02 
0 01 

0 04 
0 0 4  

0 0 4  

0 05 

0 06 

0 03 
0 03 

0 02 
0 06 

0 01 
0 59 

0 01 
0 0 3  

0 0 2  
0 03 

0 01 
0 03 

0 0 1  
0 03 

0 0 2  
0 0 2  

0 0 2  
0 0 1  

0 0 1  
0 03 

11-12 8 1  

0 03 
0 0 4  

0 03 
0 05 

0 0 2  
0 0 4  

0 03 
0 03 

0 05 
0 0 7  

0 0 7  

0 08 

0 12 

0 0 7  
0 06 

0 0 2  
0 04 

0 0 2  
0 0 2  

0 0 2  
0 03 

0 03 
0 0 4  

0 01 
0 04 

0 0 2  
0 0 4  

0 03 
0 09 

0 03 
0 0 4  

0 0 2  
0 03 

0 02 
0 03 

12 - 0 2 - 8  1 

0 02 
0 0 1  

0 01 
0 01 

0 0 1  
0 0 1  

0 0 1  
< 0 01 

0 01 
0 0 2  

0 01 

0 01 

0 0 2  

0 0 2  
0 03 

0 0 1  
0 0 1  

0 0 1  
0 0 1  

0 0 1  
0 01 

0 0 1  
0 01 

< 0 0 1  
0 01 

0 0 1  
0 0 1  

0 0 1  
0 01 

0 01 
0 01 

0 0 1  
0 01 

0 0 1  
0 01 

0 1 - 1 1 - 8 2  

0 0 2  
0 0 7  

0 02 
0 01 

0 02 
0 0 2  

0 02 
0 02 

0 2 9  
0 30 

0 05 

0 14 

0 0 4  
0 1 0  

0 ot 
0 0 1  

0 0 1  
0 0 1  

0 0 1  
0 0 1  

0 0 1  
0 01 

0 1 -  
< 0 0 1  

0 0 1  
0 02 

0 0 2  

0 02 
0 0 1  

0 01 
0 2 0  

0 02 
0 0 1  

0 2  -0a -82  

0.01 
0.02 

< 0.01 
< 0.01 

0.01 
0.02 

< 0.01 
0 . 0 4  

0 . 0 2  
0.03 

0 . 0 4  

0 . 0 2  

0 . 0 4  

0 . 0 2  
0.03 

< 0.01 
< 0.01 

0 . 0 2  
0 .0% 

0.01 
0 . 0 2  

0.01 
0.02 

0.02 
< 0.01 

< 0.01 
c 0.01 

< 0.01 
0 . 0 4  

0.01 
0.02 

< 0.01 
0.01 

0 3 - 1 2 - 8 2  

0 02 
< 0 01 

0 01 
0 02 

< 0 0 1  
< 0 01 

< 0 0 1  
0 02 

0 0 4  
0 05 

0 0 2  

0 0 2  

< 0 0 1  

< 0 0 1  
< 0 0 1  

0 ot 
< 0 0 1  

< 0 0 1  
0 01 

0 02 
< 0 0 1  

0 01 
0 0 1  

0 0 1  
< 0 0 1  

0'0% 
< 0 0 1  

0 0 1  
< 0 0 1  

< 0 0 1  
0 01 

c 0 0 1  
< 0 0 1  

< 0 01 
0 0 2  

0 4  - 2 7 - 8 2  

0 0 2  
0 01 

0 0 2  
0 01 

0 02 
0 01 

0 0 2  
0 0 2  

0 12 
0 12 

0 0 7  

0 0 2  

0 0 2  

0 03 
0 0 4  

0 0 2  
0 0 2  

0 02 
0 02 

0 03 
0 02 

0 0 4  
0 0 4  

0 01 
0 01 

0 02 
0 0 2  

0 0 2  
0 0 1  

0 01 
0 02 

0 0 2  
0 0 1  

0 02 
0 0 1  



T a b l e  

5102  l Y C / L )  

D t  

DN 

DS 

OW 

E 1  

E 2  

E 3  

E 4  

E 5  

Y3  

u 1 0  

Y 106 

Y2 1 

Y22 

M I 8  

NE 

NW 

5 E  

SW 

S 
B 

S 
0 

S 
B 

S 
B 

S 
8 

S 
B 

S 
8 

S 
0 

S 
B 

S 
B 

S 
0 

S 
B 

5 
E 

S 
0 

S 
0 

'S 
B 

S 
0 

S 
B 

S 
0 

E-12.  

0 5 - 2 1 - 8 1  

0 80 
I 50 

1 0 0  
I 70 

0 80 
1 5 0  

0 90 
2 4 0  

4 70 
5 10 

5 2 0  

2 0 0  

2 1 0  

I 4 0  
I 8 0  

1 00 
1 30 

0 90 
2 0 0  

l o o  
1 30 

I 2 0  
2 80 

0 50 
2 0 0  

0 80 
2 30 

0 80 
2 20 

1 IO 
1 7 0  

1 00 
1 30 

s i l i c a  values f o r  West Hackberry s i t e  

06 -08 -8  1 

1 30 
1 70 

2 0 0  
4 4 0  

1 60 
3 30 

1 80 
2 1 0  

IO 00 
9 90 

6 7 0  

3 2 0  

I 7 0  

4 0 0  
2 4 0  

1 60 
2 50 

1 4 0  
2 90 

I 90 
3 2 0  

1 60 
9 50 

1 30 
1 80 

1 60 
2 10  

1 80 
4 30 

1 80 
4 4 0  

I 80 
2 2 0  

07 16 8 1  

1 10 
2 90 

1 10 
3 30 

I 1 0  
4 90 

1 1 0  
3 2 0  

9 0 0  
12 1 0  

1 50 

7 80  

8 IO 

3 IO 
3 90 

3 4 0  
3 7 0  

1 30 
4 90 

1 2 0  
3 0 0  

I 30 
2 60 

1 IO 
2 60 

3 50 
4 10 

I IO 
3 2 0  

I 1 0  
3 1 0  

1 1 0  
5 20 

08 07-81 

1 0 0  
3 2 0  

1 1 0  
3 0 0  

I 10 
2 90 

1 30 
2 90 

9 30 
9 60 

6 7 0  

6 4 0  

6 0 0  

5 30 
5 0 0  

I 90 
2 IO 

1 20 
2 10 

1 30 
2 90 

2 60 
4 4 0  

I 60 
1 30 

1 10 
2 80 

1 30 
3 60 

1 30 
2 60 

1 30 
2 80 

from May 

0 9 - 1 1 - 8 1  

7 2 0  
0 4 0  

0 7 0  
4 70 

2 IO 
0 4 0  

1 30 
0 60 

6 1 0  
9 7 0  

4 10 

5 30 

5 80 

1 70 
1 50 

I 0 0  
0 90 

4 10 
0 60 

4 IO 
0 80 

4 80 
2 7 0  

0 60 
0 50 

1 90 
0 50 

3 20 
0 50 

3 30 
0 50 

0 80 
2 80 

1 0  0 2  81 

< 0 1  
0 10 

2 30 
0 2 0  

0 2 0  
0 30 

< 0 1  
v 20 

3 80  
3 80 

2 0 0  

1 4 0  

1 30 

0 80 
0 50 

0 4 0  
1 4 0  

0 30 
6 80 

0 50 
0 30 

v 2 0  
1 00 

< 0 1 
0 90 

0 50 
0 5 0  

< 0 1  
0 20 

0 20 
< 0 1  

C O 1  
0 60 

I 1  1 2 - 8 1  

0 10 
0 2 0  

0 20 
0 20 

0 10 
0 4 0  

0 1 0  
0 20 

5 0 0  
5 0 0  

I 80 

1 2 0  

3 60 

0 bO 
0 7 0  

0 2 0  
0 4 0  

0 2 0  
n 30 

0 2 0  
0 30 

0 JO 
0 2 0  

0 10 
0 40 

0 2 0  
0 50 

0 I O  
l o o  

0 2 0  
0 10  

< o  I 
0 4 0  

0 30 
0 4 0  

12 -02  M I  

0 80 
0 60 

0 50 
0 50 

0 50 
0 50 

0 50 
0 20 

4 20 
4 60 

1 20 

0 20 

0 20 

0 60 
0 70 

0 50 
0 60 

0 60 
0 4 0  

0 70 
0 7 0  

0 7 0  
0 30 

0 50 
0 50 

0 50 
0 50 

0 80 
0 7 0  

0 80 
0 20 

0 4 0  
0 60 

0 60 
0 10 

1981 through A p r i l  

01 - 11-02  

0 90 
I to 

1 0 0  
0 4 0  

0 90 
0 4 0  

0 90 
0 4 0  

a i o  
7 90 

I 60 

3 10 

2 4 0  
2 30 

0 80 
0 4 0  

0 80 
0 .lo 
0 90 
0 4 0  

1 0 0  
2 0 0  

1 00- 
0 20 

0 70 
0 4 0  

0 4 0  

0 80 
0 30 

0 90 
3 IO 

1 0 0  
0 4 0  

0 2 - 0 8 - 8 2  

0 4 0  
0 60 

0 4 0  
0 4 0  

0 10 
0 60 

0 30 
1 0 0  

1 60 
3 2 0  

2 60 

0 90 

1 80 

0 90 
0 50 I 

0 40 
0 30 

0 4 0  
0 50 

0 60 
0 80 

0 60 
1 2 0  

0 60 
0 20 

0 60 
0 60 

0 30 
1 60 

0 30 
0 60 

0 90 
0 50 

1982. 

0 3 -  12 -82  

1 0 0  
0 60 

0 70 
0 90 

0 80 
0 50 

0 60 
0 BO 

6 80 
7 10 

1 70 

1 0 0  

1 60 

4 4 0  
0 80 

0 70 
0 60 

I 0 0  
0 60 

0 50 
0 80 

0 10 
0 90 

0 30 
0 50 

0 80 
1 2 0  

1 IO 
0 90 

0 50 
0 90 

0 90 
0 60 

0 80 
0 4 0  

0 4  - 2 1  - 8 2  

0 2 0  
0 1 0  

2 60 
1 10 

2 60 

3 0 0  
0 90 

12 4 0  
12 20 

9 4 0  

2 IO 

5 80 

5 50 
5 80 

2 90 
1 0 0  

3 1 0  
1 4 0  

0 30 
t o o  

2 50 
2 10 

0 7 0  
0 7 0  

2 7 0  
1 20  

2 70 
0 90 

2 7 0  
1 10 

2 60 
1 10 

2 60 
0 7 0  



Table E-13. Q u a r t e r l y  sod iu2  v a l u e s  in w a t e r  column a t  West Hackberry 
s i t e  

NA ((i /L) 

DS 

ON 

NE 

DE 

NW 

SE 

E 1  

E2 

E3 

E4 

E5 

M3 

M I 0  

MIOA 

M I 8  

M2 1 

M2 2 

OW 

sw 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
8 

S 
8 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
E 

from May 1981 through 

06-08-8  1 

7 .OO 
8 . 8 0  

6 . 7 0  
9 . 9 0  

6 . 5 0  
1 0 . 1 0  

8 . 2 0  
8 . 9 0  

/ 6 . 2 0  
8 . 9 0  

6 . 5 0  
7 . 1 0  

2 . 7 0  
2 . 2 0  

5 . 5 0  - 
6 . 9 0  - 

6 . 7 0  - 
5 . 1 0  
8 . 1 0  

7 .OO 
7 . 8 0  

6 . 6 0  
8 . 2 0  

6 . 3 0  
8 . 9 0  

7 .OO 
8 . 2 0  

7 . 3 0  
8 . 2 0  

8 . 4 0  
9 . 5 0  

7 . 2 0  
9 . 4 0  

- - 

09- 1 1 -8 1 

7 . 5 0  
6 . 7 0  

6 . 2 0  
6 . 9 0  

5 . 4 0  
6 . 3 0  

6 . 0 0  
5 . 5 0  

5 . 8 0  
6 . 0 0  

5 . 7 0  
6 . 3 0  

2 . 5 0  
2 . 3 0  

4 . 4 0  - 
4 . 6 0  - 
4 . 6 0  - 
5 . 3 0  
4 .SO 

5 . 7 0  
5 . 3 0  

5.90 
6 . 3 0  

6 . 0 0  
6 . 2 0  

5 . 9 0  
6 . 0 0  

5 . 4 0  
5 . 4 0  

1 0 . 8 0  
6 . 6 0  

5 . 4 0  
5 . 9 0  

- - 

E-13 

A p r i l  1982. 

12-02-8 1 

8 . 6 0  
9 . 6 0  

8 . 4 0  
9 . 3 0  

8 . 7 0  
9 . 5 0  

1 0 . 2 0  
1 1  .oo 

8 . 8 0  
9 . 5 0  

8 . 8 0  
9 . 5 0  

2 . 7 0  
2 . 5 0  

2 . 5 0  - 
2 . 5 0  - 
7 . 6 0  - 
8 . 6 0  
8 . 4 0  

8 . 7 0  
9 . 6 0  

9 . 0 0  
10 .20  

9 . 5 0  
1 0 . 1 0  

8 . 7 0  
9 . 3 0  

8 . 8 0  
9 . 3 0  

8 . 3 0  
1 0 . 1 0  

8 . 4 0  
9 . 7 0  

8 . 5 0  
9 . 2 0  

03- 12-82 

7 . 9 0  
8 . 3 0  

7 . 5 0  
7 . 4 0  

7 . 1 0  
7 . 5 0  

7 . 7 0  
8 . 2 0  

7 . 7 0  
9 . 3 0  

9 . 8 0  
7 . 9 0  

1 . 6 0  
0.80 

3 . 3 0  - 
5 . 2 0  - 
5 .  I O  - 
6 . 4 0  
6 . 9 0  

9 . 8 0  
7 . 8 0  

7 . 9 0  
8 . 6 0  

7 . 2 0  
7 . 5 0  

7 . 7 0  
7 . 6 0  

* 7 . 6 0  
7 . 5 0  

8 . 2 0  
8 . 6 0  

7 . 8 0  
8 . 3 0  

7 . 8 0  
8 . 6 0  



Table E-14. Quar t e r ly  potassium va lues  

DS 

ON 

NE 

DE 

NW 

SE 

E l  

E 2  

E 3  

E4 

E5 

M 3  

M I 0  

MIOA 

M I 8  

M2 1 

M22 

ow 

sw 

s i t e  

K (G/L) 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
8 

S 
0 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

5 
B 

S 
B 

S 
0 

S 
B 

S 
B 

S 
B 

S 
B 

from May 1981 through 

06-08-8 1 

0.240 
0.350 

0.240 
0.350 

0.240 
0.340 

0: 260 
0.350 

0.230 
0.330 

0.220 
0.340 

0.050 
0,050 

0.160 - 
0.220 - 
0.280 - 
0.210 
0.320 

0.300 
0.340 

0.240 
0.350 

0.240 
0.380 

0.240 
0.360 

0.260 
0.310 

0.310 
0.370 

0.250 
0.360 

- 
- 

09-11-81 

0.230 
0.210 

0.220 
0.250 

0.210 
0.250 

0.240 
0.210 

0.230 
0.220 

0.230 
0 . 2 5 0  

0.050 
0.050 

0.110 - 
0.150 - 
0.160 - 
0.190 
0.180 

0.220 
0.200 

0.130 
0.240 

0.230 
0.240 

0.230 
0.230 

0.200 
0.210 

0.540 
0.270 

0.220 
0.220 

- 
- 

E-14 

i n  water column a t  West Hackberry 
Apr i l  1982. 

12-02-81 

0.310 
0.360 

0.310 
0.350 

0.310 
0.360 

0.370 
0.430 

0.320 
0.350 

0.320 
0.370 

0.050 
0.060 

0.070 - 
0.110 - 
0.250 - 
0.360 
0.330 

0.320 
0 . 3 8 0  

0.320 
0.370 

0.370 
0.350 

0.330 
00.36 

0.330 
0.360 

0.300 
0.420 

0.320 
0.370 

0.320 
0.360 

03-12-82 

0.300 
0.310 

0.280 
0.280 

0.280 
0.290 

0.300 
0.320 

0.290 
0.300 

0.270 
0.290 

0.030 
0.020 

0.120 - 
0.190 - 
0.200 - 
0.250’ 
0 . 2 8 0  

0.290 
0.290 

0.290 
0.310 

0.280 
0.300 

0.300 
0.290 

0.290 
0.290 

0.330 
0.330 

0.300 
0.310 

0.300 
0.310 

a 

r 



Table E-15. Quarterly calcium values in water column at West Hackberry 
site from May 1951 through April 1982. 

DS 

DN 

NE 

DE 

NW 

SE 

El 

E2 

E3 

E4 

E5 

M3 

M 10 

M 1OP 

MI 8  

M2 1 

M22 

ow 

sw 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

.s 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
0 

S 
B 

S 
B 

S 
B 

S 
B 

S 
0 

06-08-8 1 

0.290 
0.380 

0.290 
0.380 

0.280 
0.370 

0.310 
0. 38.0 

0.280 
0.360 

0.280 
0.380 

0.100 
0.100 

0.210 - 
0.270 - 
0.280 - 
0.250 
0.350 

0.310 
0.370 

0.290 
0.370 

0.280 
0.370 

0.280 
0.380 

0.300 
0.340 

0.340 
, 0.390 

0.290 
0.380 

- 
- 

09- 1 1 -8 1 

0.270 
0.280 

0.280 
0.300 

0.260 
0.290 

0.280 
0.260 

0.280 
0.280 

0.280 
0.300 

0.080 
0.070 

0. I90 - 
0.190 - 
0.200 - 
0.220 
0.210 

0.260 
0 . 2 4 0  

0.290 
0.260 

0.260 
0.280 

0.270 
0.260 

0.240 
0.240 

0.540 
0.290 

0.280 
0.280 

- - 

E-15 

12-02-8 1 

0.370 
0.390 

0.340 
0.390 

0.350 
0.390 

0.670 
0.440 

0.340 
0.370 

0.340 
0.370 

0.130 
0.120 

0.120 - 
0.110 

0.300 - 
0.640 
0.560 

0.360 
0.390 

0.350 
0 :380 

0.410 
0.390 

0.360 
00.37 

0.360 
0.370 

0.340 
0.420 

0.500 
0.390 

0.340 
0.370 

03-12-82 

0.310 
0.330 

0.300 
0.290 

0.290 
0.300 

0.320 
0.320 

0.310 
0.310 

0.290 
0.300 

0.050 
0.030 

0.130 - 
0.200 - 
0.210 - 
0.260 
0.280 

0.300 
0.310 

0.310 
0.320 

0.290 
0.300 

0.300 
0.300 

0.310 
0.320 

0.330 
0.330 

0.310 
0.320 

0.310 
0.330 



DS 

DN 

NE 

DE 

NW 

SE 

E l  

E2 

E3 

E4 

E 5  

M3 

M10 

M l O A  

M18 

M2 1 

M22 

DW 

sw 

S 
0 

S 
0 

5 
0 

S 
0 

S 
0 

S 
B 

S 
0 

S 
0 

S 
0 

S 
0 

S 
0 

S 
0 

S 
0 

S 
0 

S 
0 

S 
0 

5 
0 

S 
0 

S 
0 

06-08-81 

0 . 7 8  
1 .09  

0.80 
1.33 

0 . 7 7  
1 . 3 0  

1 .04  
1 . 1 0  

0 . 7 8  
1 . 50  

0.80 
0.82 

0 . 2 7  
0 . 2 0  

0 . 5 7  - 

0 . 7 6  - 
0 . 8 1  - 
0 . 6 8  
1 . 05  

0 . 8 1  
0 . 9 6  

0 . 7 8  
I .04 

0 . 7 2  
1 .03  

0 . 7 7  
0 . 9 0  

0 . 8 2  
0 . 9 2  

0 . 9 3  
1 . 1 8  

0.80 
1 . 0 7  

- 
- 

09- 1 1 -8 1 

1.07 
0 . 7 8  

0 . 6 9  
0 . 6 9  

0 . 6 0  
0 . 7 4  

0 . 6 0  
0 . 6 3  

0 . 6 5  
0 . 6 2  

0 . 6 5  
0 . 7 0  

0 . 7 4  
0 . 2 4  

0 . 1 9  - 
0 . 4 5  - 
0 . 4 6  - 
0 . 4 6  
0 . 5 5  

0 . 6 5  
0 . 6 0  

0 . 6 5  
0 . 6 9  

0 . 6 6  
0 . 6 6  

0 . 6 6  
0 . 6 6  

0 . 5 8  
0 . 6 0  

1 . 3 1  - 
0 . 6 3  
0 . 6 3  

- - 

E-16 

12-02-81 

0 . 9 6  
1.06 

0 . 9 5  
I . 0 5  

0 . 9 8  
1 .06  

1 .08  
1 .22  

0 . 9 6  
1.02 

0 .96  
1 . 0 4  

0 . 2 6  
0 . 2 6  

0 . 2 4  - 

0 . 2 6  - 
0 . 8 6  - 
0.98 
0 .94  

0 . 9 5  
1.05 

0 . 9 6  
1.16 

1 .14  
1 .04 

0 . 9 7  
1.05 

1 .oo 
1 .02  

0 . 9 2  
1.16 

0 . 9 2  
1 .08  

0 . 9 4  
1 .06  

03- 12-82 

0 . 9 7  
1 .01  

0 . 9 2  
0 . 9 1  

0 .94  
0 . 9 8  

0 . 9 6  
1 . 04  

0 . 9 4  
1 .  15 

1 . 2 0  
0.96 

0.  14 
0 . 0 2  

0 . 3 3  - 
0 . 5 7  - 
0 . 6 0  - 
0 . 7 7  
0 . 8 4  

1 . 1 9  
0 . 9 5  

0 . 9 8  
0 . 9 8  

0 .93  
0.97. 

0 . 9 2  
0 . 9 2  

0 . 9 3  
0 . 9 0  

1.07 
1 . 1 1  

0 . 9 8  
0 . 9 9  

0 . 9 6  
1 .02  



Table E-17. Q u a r t e r l y  c h l o r i d e  v a l u e s  i n  water column a t  West Hackberry 
s i t e  from May 1981 th rough  A p r i l  1982. 

06-08-81 09-11-81 12-02-81 03-12-82 

DS S 12 .30  11.80 16 .10  15 .50  
B 17 .40  11.60 18 .60  16 .OO 

DN S 1 2 . 7 0  12. I O  16. 10 14 .30  
B 1 7 . 6 0  13 .30  18 .80  14 .80  

NE S 12 .20  11 .30  16.50 1 3 . 8 0  
6 1 6 . 8 0  1 2 . 9 0  18 .20  14 .30  

DE 

NW 

SE 

E l  

E2 

E3 

E 4  

E5 

M3 

M I 0  

M l O A  

M l 8  

M2 1 

M22 

OW 

sw 

S 
B 

S 
B 

5 
B 

S 
8 

S 
8' 

S 
6 

1 3 . 3 0  
1 7 . 4 0  

1 2 . 6 0  
17 .  10 

12 10 
17 .60  

3 . 9 0  
2 .oo 

10 .80  - 

13 .10  
11.20 

17 .80  
2 1 . 6 0  

15 .50  
15.50 

12 .00  
1 1  .so 

16 .30  
18 .30  

14 .60  
15.30 

11 .80  
12 .90  

0 . 8 0  
3 . 3 0  

8 . 4 0  - 

16 .30  
20 .40  

13 .80  
14 .30  

5 . 2 0  
4 . 9 0  

5 . 1 0  - 

2 .20  
I . 2 0  

6 . 4 0  

11 .90  - 8 . 7 0  - 4 . 9 0  - 9 . 6 0  - 
S 
B 

12 .60  - 8 .70  
c 

1 4 . 4 0  10 .10  - 
S 
B 

10 .90  
16 .80  

10.30 
9 . 6 0  

17 .00  
16 .70  

1 2 . 6 0  
14.30 

1 3 . 6 0  
16.80 

12 .60  
17.40 

11.60 
1 0 . 6 0  

12 .40  
12 .80  

16 .70  
18 .80  

17 .30  
18 .80  

1 8 . 7 0  
19.50 

14 .60  
14 .80  

14 .60  
16 .80  

13 .60  
14 .10  

13 .60  
14.60 

S 
6 

12.70 
16 .90  

12 .40  
12.90 

S 
B 

S 
6 

S 
6 

S 
B 

S 
B 

12 .30  
17 .40  

12.40 
12.80 

16 .70  
17.70 

13 .30  
14 .90  

15 .60  
18 .90  

11 .60  
17 .40  

10.90 
11 .90  

2 6 . 7 0  
14 .OO 

11.20  
12 .oo 

17.60  
18 .30  

15 .40  
19.80 

16.60 
18.80 

1 6 . 9 0  
18.10 

14 .60  
15 .10  

15 .50  
15 .80  

15 .30  
16 .30  

14 .60  
15 .80  

3 
E-17 



Table E-18. Quar t e r ly  s u l f a t e  va lues  inwater column a t  West Hackberry 
s i t e  from May 1981 through A p r i l  1982. 

DS 

DN 

NE 

DE 

NW 

SE 

E l  

E2 

E 3  

E4 

E5 

M3 

M I 0  

M10A 

MI8 

M2 1 

M22 

DW 

sw 

S 
B 

S 
0 

S 
B 

s 
0 

S 
B 

S 
B 

s 
B 

S 
0 

S 
B 

S 
B 

S 
0 

S 
B 

S 
B 

S 
0 

S 
0 

S 
B 

S 
B 

S 
0 

S 
0 

06-08-81 

1 . 6 1  
2 . 3 8  

1 . 6 0  
2 . 2 4  

1.59 
2 . 2 8  

I . 7 0 ’  
2 . 2 0  

1 . 7 4  
2 .26 -  

1 . 7 2  
2 . 2 7  

0 . 6 7  
0 . 6 6  

1 .  17 - 
1 .54  - 
1 .57  - 
1 . 5 0  
2 .24  

1 . 7 8  
2 .24  

1 . 6 8  
2 . 2 4  

I . 6 0  
2 . 2 4  

1 . 6 8  
2 . 2 2  

1 . 9 4  
2 . 0 3  

2 . 2 4  
2 . 4 5  

1 . 7 5  
2 . 3 8  

- - 

09-11-61 

1 . 4 0  
1 .60  

1 . 4 0  
1 .50  

1 .40  
1 . 5 0  

1 .40  
1 . 4 0  

1 . 4 0  
1 . 4 0  

1 .40  
1 .50  

0 . 2 0  
0.10 

0 . 7 0  - 
0.80 - 
0.80 - 
1 . 1 0  
1 .10  

1 . 4 0  
1 .30  

1 .30  
1 .50  

I . 4 0  
1 . 4 0  

1 . 3 0  
1 .50  

1 . 2 0  
1 . 2 0  

1 .50  
I . 6 0  

1 .50  
1 .40  

- - 

E-1 8 

12-02-8 1 

2 . 2 0  
2 . 8 0  

2 . 2 0  
2 . 6 0  

2 .50  
2 . 7 0  

2 .30  
2 . 6 0  

2 . 5 0  
2.60 

2 .30  
2.60 

1.60  
1 . 6 0  

1 .80  - 

2 . 0 0  - 
2 . 1 0  - 
2 . 6 0  
2 .30  

2 .40  
2 .60  

2 .60  
2 . 6 0  

2 .50  
2 . 7 0  

2 . 4 0  
2 . 3 0  

2 . 5 0  
2 .50  

2 . 4 0  
3 . 0 0  

2 .50  
2 .80  

2 .60  
2 .90  

03- I 2-82 

2 . 5 8  
2 . 7 8  

2 . 4 5  
2 . 3 0  

2 . 3 0  
2 . 2 5  

2 .35  
2 . 5 3  

2 .50  
2 . 3 6  

2 . 6 3  
2 . 5 0  

0 . 3 6  
0. 16 

1 . 0 7  - 

1 .  16 - 

1 .52  - 

1 . 9 8  
2 .26  

2 . 8 5  
2 . 7 0  

2 . 0 8  
2 . 3 5  

2 . 4 8  
2 . 4 0  

2 . 3 0  
2 . 4 0  

2 . 4 0  
2 . 3 1  

2 . 9 8  
2 . 7 5  

2 . 4 0  
2 . 5 0  

2 . 1 0  
2 .65  



Table E-19. Quarterly sodium/potassium ion ratios in water column at 
West Hackberry site from May 1981 through April 1982. 

R A T I O  : NA/K 

06-08-81 

2 9 .  17 
2 5 .  14 

09-11-81 12-02-8 1 03- 12-82 

DS s 
0 

3 2 . 6 1  
3 1 . 9 0  

2 7 . 7 4  
2 6 . 6 7  

2 6 . 3 3  
2 6 . 7 7  

DN , S  
0 

2 7 . 9 2  
2 8 . 2 9  

2 7 . 0 8  
2 9 . 7 1  

3 1 . 5 4  
2 5 . 4 3  

2 6 . 9 6  
2 6 . 9 7  

2 9 . 5 5  
2 0 . 8 8  

54 .OO 
4 4 . 0 0  

3 4 . 3 8  - 

2 8 . 1 8  
2 7 . 6 0  

2 5 . 7 1  
2 5 . 2 0  

2 5 . 0 0  
2 6 .  19 

2 5 . 2 2  
2 7 . 2 7  

2 7 . 1 0  
2 6 . 5 7  

2 8 . 0 6  
2 6 . 3 9  

2 7 . 5 7  
2 5 . 5 8  

2 7 . 5 0  
2 7 .  14 

2 7 . 5 0  
2 5 . 6 8  

54 .OO 
4 1 . 6 7  

3 5 . 7 1  - 

2 6 . 7 9  
2 6 . 4 3  

2 5 . 3 6  
2 5 . 8 6  

2 5 . 6 7  
2 5 . 6 3  

26 .55  
31  .OO 

3 6 . 3 0  
2 7 . 2 4  

5 3 . 3 3  
4 0 . 0 0  

2 7 . 5 0  - 

NE S 
e 

DE S 
0 

NW S 
e 

SE S 
0 

E l  S 
. 0  

E2 s 
0 

2 4 . 7 8  
2 5 . 2 0  

5 0 . 0 0  
4 6 . 0 0  

40.00 - 
E3 S 

0 
3 1 . 3 6  - 3 0 . 6 7  - 2 2 . 7 3  - 2 7 . 3 7  - 

E4 S 
0 

2 3 . 9 3  - 2 8 . 7 5  - 3 0 . 4 0  - 2 5 . 5 0  - 
E5 S 

0 
2 4 . 2 9  
2 5 . 3 1  

2 7 . 8 9  
2 7 . 2 2  

2 3 . 8 9  
2 5 . 4 5  

2 5 . 6 0  
2 4 . 6 4  

M3 S 
B 

mi0 s 
0 

MIOA S 
0 

23 .33  
22 .94  

2 7 . 5 0  
2 3 . 4 3  

2 6 . 2 5  
2 3 . 4 2  

2 9 . 1 7  
2 2 . 7 8  

2 5 . 9 1  
2 6 . 5 0  

45.38 
26 .25  

2 6 . 0 9  
2 5 . 8 3  

2 5 . 6 5  
2 6 . 0 9  

2 7 . 1 9  
2 5 . 2 6  

2 8 .  13 
2 7 . 5 7  

2 5 . 6 8  
2 8 . 8 6  

2 6 . 3 6  
25 .83  

3 3 . 7 9  
2 6 . 9 0  

27 .24  
2 7 . 7 4  

25.. 7 1 
2 5 . 0 0  

2 5 . 6 7  
2 6 . 2 1  

MI8 S 
0 

m21 s 
0 

M22 S 
0 

ow 5 
0 

sw s 
B 

2 8 . 0 8  
2 6 . 4 5  

2 7 . 1 0  
2 5 . 6 8  

2 8 . 8 0  
2 6 . 1 1  

2 7 . 0 0  
2 5 . 7 1  

2 0 . 0 0  
2 4 . 4 4  

2 4 . 5 5  
2 6 . 8 2  

2 6 . 6 7  
25 .83  

2 7 . 6 7  
2 4 . 0 5  

2 6 . 2 1  
2 5 . 8 6  

2 4 . 8 5  
2 6 . 0 6  

2 6 . 0 0  
2 6 . 7 7  

2 6 . 0 0  
2 7 . 7 4  

2 6 . 2 5  
26 .22  

2 6 . 5 6  
2 5 . 5 6  

E-19 



Table E-20. Quarterly calcium/magnesium ion ratios in water column at 
West Hackberry from May 1981 through April 1982. 

RATIO : CA/MG 

DS S 
B 

DN S 
B 

NE S 
B 

DE S 
B 

NW S 
B 

SE s 
B 

E l  S 
B 

E2 S 
0 

E 3  S 
B 

E4 s 
B 

E5 S 
B 

M3 s 
B 

M 1 0  5 
B 

MlOA S 
B 

M I 8  s 
B 

M21 s 
B 

M22 s 
R 

DW S 
B 

sw s 
B 

06-08-81 09-11-81 1 2-02 -8 1 

0.37 0.25 0.39 
0 . 3 5  0.36 0.37 

0 . 3 6  0 . 4 1  0.36 
0 . 2 9  0 . 4 3  0.37 

0 . 3 6  I 0 . 4 3  0.36 
0 . 2 8  0 . 3 9  0.37 

0 . 3 0  0 . 4 7  0.62 
0.35 0 . 4 1  0.36 

0.36 0 . 4 3  0.35 
0 . 2 4  0 . 4 5  0.36 

0.35 0.43 0.35 
0 . 4 6  0.43 0 . 3 6  

0.37 0 . 1 1  0 .50  
0.50 0.29 0 . 4 6  

0.37 1 .oo 0.50 - - 
0.36 0.42 0 . 4 2  - - - 

0.35 0.43 0.35 - - - 
0 . 3 7  0 . 4 8  0.65 
0.33 0 . 3 8  0.60 

0 . 3 8  0 . 4 0  0.38 
0 . 3 9  0 . 4 0  0.37 

0 . 3 7  0 . 4 5  0.36 
0 . 3 6  0.38 0.33 

0 . 3 9  0 . 3 9  0.36 
0.36 0 . 4 2  0.38 

0 . 3 6  0 . 4 1  0.37 
0.42 0.39 0.35 

0 . 3 7  0 . 4 1  0 . 3 6  
0 . 3 7  0 . 4 0  0 . 3 6  

0 . 3 7  0 . 4 1  0.37 
0 . 3 3  - 0.36 

0 . 3 6  0 . 4 4  0 . 5 4  
0 . 3 6  0 . 4 4  0 . 3 6  

- - 0.36 
- - 0.35 

03- 12-82 

0 . 3 2  
0 . 3 3  

0.33 
0.32 

0 . 3 1  
0.31 

0.33 
0.31 

0.33 
0.27 

0.24 
0 . 3 1  

0.36 
1.50 

0 . 3 9  - 
0.35 - 
0.35 - 
0 . 3 4  
0 . 3 3  

0.25 
0.33 

0.32 
0.33 

0 . 3 1  
0 . 3 1  

0 . 3 3  
0 . 3 3  

0 . 3 3  
0 . 3 6  

0 . 3 1  
0.30 

0.32 
0 . 3 2  

0.32 
0.32 

E-20 



Table E-21. Quarterly chloride/sulfate ion ratios in water column at 
West Hackberry site from May 1981 through April 1982. 

R A T I O  

DS 

DN 

NE 

DE 

NW 

SE 

E l  

E 2  

E3 

E 4  

E5 

M3 

M 1 0  

M1C 

M18 

M2 1 

M2 2 

DW 

sw 

: CLIS04 

S 
B 

S 
0 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

S 
B 

5 
B 

S 
B 

S 
B 

S 
B 

S 
0 

S 
0 

06-08-81 

7 . 6 4  
7 . 3 1  

7 . 9 4  
7 . 8 6  

7 . 6 7  
7 . 3 7  

7 . 8 2  
7 . 9 1  

7 . 2 4  
7 . 5 7  

7 . 0 3  
7 . 7 5  

5 . 0 2  
3 . 0 3  

9 . 2 3  - 
7 :73 - 
8 . 0 3  - 
7 . 2 7  
7 . 5 0  

7 . 6 4  
7 . 5 0  

7 . 5 0  
7 . 7 7  

7 . 9 4  
7 . 5 4  

7 . 3 2  
7 . 8 4  

6 . 8 6  
7 . 3 4  

6 . 9 6  
7 . 7 1  

6 . 6 3  
7 . 3 1  

- - 

69-11-81 12-02-8 1 

8 . 4 3  7 . 3 2  
7 .25  6 . 6 4  

8 . 6 4  7 . 3 2  
8 . 8 7  7 . 2 3  

8 . 0 7  6 . 6 0  
8 . 6 0  6 . 7 4  

9 . 3 6  7 . 7 4  
8 .oo 8 . 3 1  

8 . 5 7  6 . 5 2  
8 . 5 0  7 . 0 4  

8 . 4 3  7 . 0 9  
8 . 6 0  7 . 8 5  

4 .oo 3 . 2 5  
3 3 . 0 0  3 . 0 6  

12 .oo 2 . 8 3  - - 
10.88 2 . 4 5  - - 
10.88  6 . 8 6  - - 
9 . 3 6  6 . 5 4  
8 . 7 3  7 . 2 6  

8 . 2 9  6 . 9 6  
8 . 1 5  7 . 2 3  

9 . 5 4  6 . 6 5  
8 . 5 3  7 . 2 3  

8 . 8 6  7 . 4 8  
9 . 2 1  7 . 2 2  

9 . 5 4  6 . 9 6  
8 . 5 3  7 . 7 0  

9 . 0 8  7 . 0 4  
9 . 9 2  7 . 3 2  

17 .80  6 . 4 2  
8 . 7 5  6 . 6 0  

7 . 4 7  6 . 6 4  
8 . 5 7  6 . 7 1  

- 6 . 5 0  - 6 . 2 4  

03-12-82 

6 . 0 1  
5 . 7 6  

5 . 8 4  
6 . 4 3  

6 . 0 0  
6 . 3 6  

6 . 6 0  
6 .  13 

5 . 8 4  
6 . 4 8  

5 . 2 5  
5 . 7 2  

6 .  1 1  
7 . 5 0  

5 . 9 8  - 
8 . 2 8  - 
6 . 6 4  - 
6 . 3 6  
6 . 3 3  

5 . 1 2  
5 . 4 8  

7 . 0 2  
7 . 1 5  

5 . 4 8  
5 . 8 8  

5 . 9 1  
6 . 0 8  

6 . 0 8  
6 . 5 4  . 

5 . 2 0  
5 . 7 5  

6 . 3 8  
6 . 5 2  

6 . 9 5  
5 . 9 6  
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Table E-22. Quar t e r ly  sodium va lues  i n  sediment pore  water a t  West 
Hackberry s i t e  f rom May 1981 through A p r i l  1982. 

DS 

DN 

DW 

DE 

E l  

'E2 

E3 

E4 

E5 

M3 

M6 

M I 0  

M 1OA 

M I S  

M18 

M20 

M22 

M2 1 

SE 

sw 

NE 

NW 

M I  

M9 

m1 i 

06-08-8 1 

9 . 2 0  

8 . 6 0  

9 . 2 0  

9 . 3 0  

4 . 2 0  

5 . 8 0  

7 . 3 0  

7.30 

8 . 1 0  

10.50 

8.80 

9 . 1 0  

9 .40  

8 . 9 0  

9 . 1 0  

9 . 9 0  

6 . 5 0  

8 . 3 0  

- 

09- 1 1 -8 1 

6 . 0 0  

4 . 3 0  

6 . 0 0  

6 . 6 0  

2 .20  

3 . 7 0  

4 . 8 0  

4 . 1 0  

4 . 6 0  

5 . 4 0  

6 . 0 0  

6.00 

5 . 4 0  

6 . 0 0  

5 . 7 0  

5 . 2 0  

12-02-81 03-12-82 

10 .20  9 . 3 3  

9 . 2 0  9 . 2 8  

10 .00  9 . 0 0  

9 . 0 0  9 . 7 6  

4 . 1 0  1.16 

6 .80  4 .16  

6 . 4 0  5 . 8 4  

7.30 5.64  

7 . 3 0  7 .OO 

8 . 9 0  9 . 5 4  

9 . 2 0  9.01 

9 . 7 0  10.24 

10 .20  9 . 3 6  

8 . 8 0  9 .53  

9 . 6 0  9 . 7 9  

8 . 4 0  9.69 

- 
6 . 2 0  

5 . 9 0  

5 . 9 0  

5 . 3 0  

5 . 4 0  

6 . 7 0  

- - 
9 . 6 0  9.33 

9 . 3 0  10 .40  

8 . 9 0  8 . 9 6  

9 . 3 0  9 .32  

8 . 9 0  9 . 2 3  

9 . 2 0  9 . 1 7  

9.10 $ 0 . 0 3  
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T a b l e  E-23. Q u a r t e r l y  potass ium v a l u e s  i n  sed iment  p o r e  waters a t  West 
Hackberry s i t e  from May 1981 t h r o u g h  A p r i l  1982. 

DS 

DN 

DW 

DE 

E l  

E2 

E3 

€4 

E5 

M 3  

M6 

M 1 0  

MlOA 

M15 

M18 

M2O 

MZ2 

M2 1 

SE 

sw 

NE 

NU 

M1 

M9 

Mll 

06-08-01 

0.320 

0.300 

0.320 

0.350 

0.090 

0.160 

0.230 

0.230 

0.260 

0.300 

0.310 

0.340 

0.330 

0.300 

0.320 

0.360 

0.370 

0.280 

- 

09- 1 1-8 1 

0.210 

0.130 

0.210 

0.210 

0.030 

0.110 

0.150 

0.130 

0.150 

0.220 

0.230 

0.220 

0.200 

0.230 

0.220 

0.190 
- 
- 

0.230 

0.210 

0.220 

0.210 

0.220 

0.200 

0.210 

12-02-81 

0.350 

0.330 

0.340 

0.330 

0.400 

0.230 

0.240 

0.250 

0.260 

0.340 

0.340 

0.350 

0.340 

0.320 

0.340 

0.330 

- 
- 

0.320 

0.340 

0.370 

0.320 

0.320 

0.340 

0.340 

03- 12-82 

0.370 

0.360 

0.340 

0.420 

0.020 

0.150 

0.260 

0.280 

0.300 

0.490 

0.420 

0.390 

0.330 

0.580 

0.370 

0.430 
- 

0 . 4 0 0  

0.480 

0.400 

0.420 

0.380 

0.370 

0.510 
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T a b l e  E - 2 4 .  Q u a r t e r l y  ca lc ium v a l u e s  i n  sediment  

CA ( G / L )  

os 

DN 

DW 

DE 

E l  

E2 

E 3  

E 4  

E 5  

M 3  

M6 

M I 0  

M l O A  

M i 5  

M18 

M2O 

M22 

M2 1 

SE 

sw 

NE 

NW 

M 1  

M9 

M 1 1  

Hackberry s i t e  

06-08-8  1 

0 . 3 8 0  

0 . 3 7 0  

0 .380  

0 . 3 8 0  

0 . 1 7 0  

0 .240  

0 . 2 9 0  

0.300 

0 . 3 4 0  

0 . 3 6 0  

0 . 3 7 0  

0 .370  

0 . 3 6 0  

0 . 3 8 0  

0 . 3 8 0  

0 . 3 8 0  

0 . 3 8 0  

0.350 

- 
- 

- 
- 
- 

- 
- 

from May 1981 through 

09- 1 1 -8  1 

0 . 2 6 0  

0 . 1 9 0  

0 . 2 6 0  

0 . 2 8 0  

0. loo 

0 . 1 7 0  

0 . 2 0 0  

0 . 1 9 0  

0 . 2 1 0  

0 . 2 6 0  

0 . 2 9 0  

0 . 2 7 0  

0 . 2 5 0  

0 . 3 0 0  

0 . 2 8 0  

0 . 2 6 0  

- 
- 

0 . 2 9 0  

0 . 2 6 0  

0 . 2 6 0  

0 . 2 7 0  

0 . 2 5 0  

0 . 2 6 0  

0 . 2 6 0  

12-02-8 1 

0 . 3 8 0  

0 . 3 6 0  

0 . 3 8 0  

0 . 3 8 0  

0 . 1 4 0  

0 .280  

0 . 2 8 0  

0.300 

0.300 

0 . 3 7 0  

0 . 3 8 0  

0 .380  

0 . 3 8 0  

0 .370  

0 .380  

0 . 3 6 0  

- 
- 

0 . 3 9 0  

0 .370  

0 .370  

0 . 3 7 0  

0 . 3 7 0  

0 .380  

0 .370 

pore  waters a t  West 
A p r i l  1982. 

03-  12-82 

0.390 

0 . 4 0 0  

0 . 3 8 0  

0 . 4 2 0  

0 . 0 5 0  

0 . 1 5 0  

0 . 2 3 0  

0 . 2 3 0  

0 . 3 1 0  

0 . 3 9 0  

0 . 3 4 0  

0 . 3 9 0  

0 . 3 8 0  

0.400 

0 . 4 2 0  

0 . 3 9 0  

- 
- 

0 . 3 8 0  

0 . 4 3 0  

0 . 3 7 0  

0 . 4 0 0  

0 . 3 8 0  

0 . 3 8 0  

0 . 3 8 0  
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T a b l e  E-25. Quarterlymagrtesium v a l u e s  i n  sed imen t  p o r e  waters a t  West 
Hackberry s i t e  from May 1981 t h r c u g h  A p r i l  1982. 

DS 

ON 

DW 

DE 

El 

E2 

E3 

E4 

E5 

M3 

M 6  

M 1 0  

MIOA 

MI5 

MI8 

M20 

M22 

M2 1 

SE 

sw 

NE 

NW 

M1 

M 9  

MI 1 

06-08-8 1 

1.09 

1.04 

1.06 

1.10 

1 .  16 

0.64 

0.82 

0.84 

0.97 

1 .06 

1.06 

1.04 

1 .04 

1.06 

1 .os 
1.26 

0.74 

0.96 

09- I 1-8 1 12-02-81 03-12-82 

0.65 I .03 1.06 

0.47 0.97 1.08 

0.65 1 .06 1.03 

0.71 1.07 1.17 

0.20 0.40 0.10 

0.44 0.73 0.40 

0.55 0 . 8 0  0.68 

0.50 0 . 8 0  0.62 

0.56 0.92 0.80 

0.64 1 .03 1 .  15 

0.70 1.05 1.02 

0.66 1.04 1.07 

0.61 1 .04 0.99 

0.70 1.04 1 . 1 1  

0.69 1.12 1.12 

0.61 1.01 1.19 

- - - 
- - - 
- 1.11 1.04 

0.65 I .04 1.18 

0.69 I .04 1 .os 
0.69 1.05 1.09 

0.63 1.05 1.12 

0.65 1.07 1.10 

0.72 1.05 1 .  16 
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Table E-26. Q u a r t e r l y  c h l o r i d e  v a l u e s  i n  sediment  po re  waters a t  West 
Hackberry s i t e  from May 1981 through A p r i l  1982. 

DS 

DN 

ow 

DE 

El 

E2 

E 3  

E4 

E5 

M3 1 

M 6  

M i 0  

mioA 
M15 

M18 

M20 

M22 

M2 1 

SE 

sw 

NE 

NW 

M1 

M9 

MI 1 

06-08-8 1 

17.20 

17. 10 

17.90 

18.00 

6.70 

9.90 

13.50 

13.30 

15.30 

16.80 

17 .OO 

17.20 

17.20 

16.90 

17.20 

19.40 

17.80 

15.70 

09-11-81 

13.30 

8.60 

12.90 

13.60 

3.70 

7.20 

9.50 

8.50 

9.70 

12.50 

13.90 

12.30 

14.90 

13 .SO 

13.20 

12.10 

- 

13.90 

13.00 

13.40 

13.10 

12.30 

12.10 

12.10 

12-02 -8 1 

18.90 

17.60 

18.90' 

18.20 

7.30 

12.20 

12.90 

13.40 

14.80 

17.60 

18.90 

19.10 

19.20 

18.20 

18.30 

17.40 

- 

18.80 

18.40 

17 .SO 

18.20 

17.60 

18.40 

18 .OO 

03- 12-82 

16.50 

16.80 

17 .OO 

17.00 

1.70 

6.40 

10.80 

10.60 

12.30 

17.30 

16.50 

17.50 

17 .OO 

17.30 

17.30 

18.20 

- 
- 

17 .OO 

18.00 

16.80 

17.30 

16.80 

17.00 

17.30 
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Table E-27. Quarterly sulfate values in sediment pore waters at West 
Hackberry site from May 1981 through April 1982. 

DS 

DN 

DW 

DE 

E l  

E2 

E3 

E4 

E5 

M3 

M6 

M I 0  

MlOA 

MI5 

MI8  

M20 

M22 

M2 1 

SE 

sw 

NE 

NW 

M I  

MS 

M l 1  

06-08-8 1 

2 . 2 0  

2 .  15 

2 .10  

2 . 3 8  

0.80 

1.  15 

1 . 4 0  

1 . 6 5  

1 . 9 0  

1.92 

1.90 

2 .20  

1 .95  

2 . 4 5  

2 . 1 0  

2 .28  

2 .35  

1.88 

09- 1 1-8 1 12-02-81 03-12-82 

1 . 8 0  2 . 8 0  2 . 1 5  

1 . 8 0  2 . 6 0  2 .25  

1 .80  2 . 6 0  2 . 1 5  

1 .so 2 . 7 0  3 . 3 0  

0 . 2 0  0 . 6 0  0. 14 

1 .OO 2 . 8 0  0 . 6 5  

1 . 1 0  1 . 80  1 .49  

1 . 3 0  1 . a 0  1 .24  

1 .40  1 .a0 2 .oo 

2 . 0 0  2 . 6 0  2 .95  

1.80 2 . 4 0  2 .35  

1 .so 2 . 5 0  2 .42  

1 . 9 0  2 . 6 0  2 . 1 5  

1.90 2 . 6 0  3 .17  

2 .oo 2 . 8 0  2 .45  

1 .so 2 . 4 0  

- - - 
- - - 

2 . 0 0  2 . 7 0  2 .52  

1 .80  2 . 4 0  3 . 5 5  

2 .oo 2 . 5 0  2 .37  

1 . 8 0  2 . 5 0  2 .42  

2 . 0 0  2 .50  2 .25  

1 . a 0  2 .50  2 .20  

2 .00  2 . 7 0  2 . 9 0  
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Table E-28. Quar t e r ly  s o d i u d p o t a s s i u m  ion  r a t i o s  i n  sediment pore  
waters a t  West Hackberry sit'e from May 1981 through 
A p r i l  1982. 

R A T I O  : N A / K  

DS 

DN 

ow 

DE 

E l  

E2 

E3 

€4  

E5 

M3 

M6 

M I 0  

M I O A  

M15 

MI8 

m20 

M2 2 

M2 1 

SE 

sw 

NE 

NW 

M I  

M9 

m i  I 

06  -08  - 8 1 

2 8 . 7 5  

2 8 . 6 7  

2 8 . 7 5  

2 6 . 5 7  

4 6 . 6 7  

3 6 . 2 5  

3 1 . 7 4  

31 . 7 4  

3 1 .  15 

35 .OO 

2 8 . 3 9  

2 6 . 7 6  

2 8 . 4 8  

2 9 . 6 7  

2 8 . 4 4  

2 7 . 5 0  

1 7 . 5 7  

2 9 . 6 4  

09-1  1-81 

2 8 . 5 7  

3 3 . 0 8  

2 8 . 5 7  

3 1 . 4 3  

7 3 . 3 3  

33 .64  

32 .OO 

3 1 . 5 4  

3 0 . 6 7  

2 4 . 5 5  

2 6 . 0 9  

2 7 . 2 7  

27 .OO 

2 6 . 0 9  

2 5 . 9 1  

2 7 . 3 7  

- 

2 9 . 5 2  

2 6 . 8 2  

2 8 . 1 0  

2 4 . 0 9  

2 7 . 0 0  

3 1 . 9 0  

12-02-81 03-12-82 

2 9 . 1 4  2 5 . 2 2  

2 7 . 8 8  

2 9 . 4 1  

2 7 . 2 7  

I O .  25 

2 9 . 5 7  

2 6 . 6 7  

2 9 . 2 0  

2 8 . 0 8  

2 6 .  18 

2 7 . 0 6  

2 7 . 7 1  

30.00 

2 7 . 5 0  

2 8 . 2 4  

2 5 . 4 5  

- 
- 

3 0 . 0 0  

2 7 . 3 5  

2 4 . 0 5  

2 9 . 0 6  

2 7 . 8 1  

2 7 . 0 6  

2 5 . 7 8  

2 6 . 4 7  

2 3 . 2 4  

5 8 . 0 0  

2 7 . 7 3  

2 2 . 4 6  

2 0 . 1 4  

2 3 . 3 3  

1 9 . 4 7  

2 1 . 4 5  

2 6 . 2 6  

2 8 . 3 6  

1 6 . 4 3  

2 6 . 4 6  

2 2 . 5 3  

- 
- 

2 3 . 3 3  

2 1 . 6 7  

2 2 . 4 0  

2 2 . 1 9  

2 4 . 2 9  

2 4 . 7 8  

2 6 . 7 6  19 .67  
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T a b l e  E-29. Q u a r t e r l y  calcium/magnesium i o n  r a t i o s  i n  sed iment  p o r e  
waters a t  West Hackberry s i t e  from , k y  1981 t h r o u g h  A p r i l  
1982. 

RATIO : CA/MG 

06-013-81 09-11-81 12-02-8 1 

OS 0. :35 0.40 0.37 

ON 0.36 0.40 0.37 

OW 0. :36 0.40 0.36 

DE 0.35 0.39 0.36 

El 0. ‘15 0.50 0.35 

E2 0.38 0.39 0.38 

E3 0. 35 0.36 0.35 

E4 0. 36 0.38 0.38 

E5 0. 35 0.38 0.33 

M3 0. 3 4  0.41 0.36 

M6 0. 35 0.41 0.36 

M 1 0  0. 36 0.41 0.37 

M1OA 0.35 0.41 0.37 

M15 0. 316 0.43 0.36 

M I 8  0.35 0.41 0.34 

M20 0.30 0.43 0.36 

M22 0.51 - 
M2 1 0.36 

SE 0.35 

sw 0.40 0.36 

- 0.36 NE 0.38 

NW 0.39 0.35 

MI 0.40 0.35 

M9 0.40 0.36 

MI 1 0.36 0.35 

- 
- - 

- - 
- 

- 
- 
- 
- 

03- 12-82 

0.37 

0.37 

0.37 

0.36 

0.50 

0.38 

0.34 

0.37 

0.39 

0.34 

0.33 

0.36 

0.38 

0.36 

0.38 

0.33 

- 
0.37 

0.36 

0.34 

0.37 

0.34 

0.35 

0.33 
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Table  E-30. Q u a r t e r l y  c h l o r i d e / s u l f a t e  i o n  r a t i o s  i n  sediment pore 
waters a t  West Hackberry s i te  from May 1981 through 
A p r i l  1982. 

R A T I O  : CL/S04 

DS 

DN 

DW 

DE 

E l  

E2 

E3 

E4 

E5 

M3 

M6 

M I 0  

M I O A  

M15 

MI8  

M20 

M22 

M2 1 

SE 

sw 

NE 

NW 

M I  

M9 

M I  1 

06-08-8  1 

7 . 8 2  

7 . 9 5  

8 . 5 2  

7 . 5 6  

8 . 3 8  

8 . 6 1  

9 . 6 4  

8 . 0 6  

8 . 0 5  

8 . 7 5  

8 . 9 5  

7 . 8 2  

8 . 8 2  

6 . 9 0  

8 . 1 9  

8 . 5 1  

7 . 5 7  

8 . 3 5  

- 

09- 1 1 -8 I 12-02 -8  1 

7 . 3 9  6 . 7 5  

4 . 7 8  6 . 7 7  

7 . 1 7  7 . 2 7  

7 .  16 6 . 7 4  

1 8 . 5 0  12 .17  

7 . 2 0  4 . 3 6  

8 . 6 4  7 . 1 7  

6 . 5 4  7 . 4 4  

6 . 9 3  8 . 2 2  

6 . 2 5  6 . 7 7  

7 . 7 2  7 . 8 8  

6 . 4 7  7 . 6 4  

7 . 8 4  7 . 3 8  

7 . 3 2  7 .oo 
6 . 6 0  6 . 5 4  

6 . 3 7  7 . 2 5  

6 . 9 5  6 . 9 6  

7 . 2 2  7 . 6 7  

6 . 7 0  7 . 1 6  

7 . 2 8  7 . 2 8  

6 . 1 5  7 . 0 4  

6 . 7 2  7 . 3 6  

6 . 0 5  6 . 6 7  

E-30 

03- 12-82 

7 . 6 7  

7 . 4 7  

7 . 9 1  

5 . 1 5  

12 .  14 

9 . 8 5  

7 . 2 5  

8 . 5 5  

6 . 1 5  

5 . 8 6  

7 . 0 2  

7 . 2 3  

7 . 9 1  

5 . 4 6  

7 . 0 6  

6 . 7 5  

5 . 0 7  

7 . 0 9  

7 . 1 5  

7 . 4 7  

7 . 7 3  

5 . 9 7  



M 
I u 
c-. 

Table E-31. Monthly sediment parameters for estuarine station El, 1981-1982. 

Median Mean 
Sorting Skewness Kurt os is Sand /Si 1 t I C  l a y  Station El Date D i ame t e r Diameter 

M 4 MU U 1 SKI K % 

May 6.48 7.53 3.64 0.365 0.63 7.3/47.6/45.1 

Jun 7.02 7.85 3.51 0.321 0.59 2.0/50.5/47.6 

Jul 7.24 7.93 3.66 0.242 0.61 6.3/44.9/48.7 

A% 6.12 7.17 3.60 0.369 0.76 12.2/52.1/35.7 

SeP 6.18 7.43 3.73 0.412 0.65 10.6/50.2/39.1 

Oct 6.22 7.45 3.63 0.417 0.68 7.86/51.0/41.2 

Nov 6.64 7.71 3.47 0.400 0.64 4.2152.9142.9 

Dec 6.10 7.25 3.58 0.414 0.69 10.4149.3/40.4 

' Jan 6.6 7.56 3.63 0.293 0.73 10.65/45.3/44.1 

Feb 5.79 6.89 3.56 0.4 1-9 0.73 16.3/45.4/38.3 

Mar 4.91 5.86 4.26 0.277 0.78 35.41 /23.12/41.47 

6.40146.56147.04 APr 6.55 7.63 3.51 0.380 0.68 



Table E-32. Monthly sediment parameters for estuarine station E2, 1981-1982. 

Median Mean 
Station E2 Date Diameter Diameter Sorting Skewness Kur t os i s SandlSiltlClay 

K % % Mu SKI 

May 6.56 7.60 3.91 0.313 0.62 13.5/40.8/45.7 

ii.a/38.5/49.7 0.67 0.110 Jun 7.45 7.91 3.91 

J u l  6.89 7.79 3.74 0.281 0.64 7.8144.9147.2 

Aug 7.11 7.80 3.69 0.208 0.72 9.9144.2145.9 

m 
I u 
N 

SeP 7.79 8.22 3.66 0.153 0.58 5.0143.1151.8 

Oct 4.13 5.68 3.98 0.515 0.85 3a.7/33.2/28.1 

Nov 7.09 7.81 3.59 0.260 0.64 6.7145.9147.5 

Dec 6.10 7.25 3.58 0.414 0.69 19.9/22.4/57.6 

Jan 7.41 7.96 3.52 0.206 0.66 5.9144.6149.4 

Feb 7.47 7.82 3.75 0.085 0.74 11.4138.8142.8 

28.64/36.93/34.43 Mar 4. a2 6.09 3.74 0.466 0.79 

A?= 5.44 6.36 4.37 0.265 0.74 26.47135.95137.58 



Table E-33. Monthly sediment parameters for estuarine station E3, 1981-1982. 

Median Mean 
Diameter Sorting Skewness Kur to s is Diameter 

K Sand/Silt/Clay 
M4) M a  1 SKI E5 % 

U Station E3 Date 

May 10.55 9.73 3.42 -0.334 0.70 2.9128.9168.2 

Jun 10.14 9.50 3.36 -0.266 0.75 3.10125.9170.9 

M 
I u u 

Aug 

SeP 
Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

APr 

4.08 

9.97 

9.71 

3.36 

9.85 
-- 

9.47 

5.62 

8.93 

5.85 

9.21 

9.45 

4.81 

9.51 
-- 

9.30 

6.69 

8.31 

4.20  

3.66 

3.08 

4.41 

3.09 
-- 

3.18 

3.91 

3.98 

0.503 

-0.275 

-0.135 

0.466 

-0.161 
-- 

-0.132 

0.336 

-0.183 

0.84 

0.66 

0.76 

1.18 

0.72 
-- 

0.78 

0.78 

0.69 

39.9130.0130.0 

6.2132.3161.4 

1.5128.9169.6 

53.3122.9123.8 

9.0157.8133.1 
-- 

2.9/29.2/67.9 

20,8135.5143.7 

16-48125.94157.58 
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Table E-34. Monthly sediment parameters for estuarine station E4, 1981-1982. 

Median Mean 
Diameter Diameter Sorting Skewness Kurt os is 

Station E4 Date M 4 M a  0 1 SKI Kg Sand/Silt/Clay QI 

5.88 

6.22 

3.66 

4.98 

6.12 

6.93 4.16 0.439 0.77 

7.48 3.86 0.360 0.66 

6.03 4.00 0.748 0.65 

6.50 3.87 0.509 0.67 

7.24 4.06 0.344 0.58 

16.3/53.7/41.1 

9.7/45.0/45.3 

47.2/19.6/33.2 

31.4/33.3/35.4 

25.2/30.9/44.0 

Oct 8.03 7.95 3.98 -0.037 0.67 16.4/30.2/53.4 

Nov 6.67 7.30 3.92 0.229 0.59 27.0/28.5/44.5 

De c 4.47 6.36 3.73 0.673 0.63 38.8/25.1/36.2 

Jan 5.60 5.86 4.94 0.114 0.68 30.8/27.6/41.6 

Feb 7.12 7.38 4 .OO 0.092 0.63 24.9/27.5/47.6 

Mar 4.50 6.15 3.93 0.551 0.67 38.0/21.6/40.3 

AP 4.33 6.26 3.99 0.612 0.63 41.2/22.67/36.13 
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Table E-35. Monthly sediment parameters for estuarine station E5, 1981-1982. 

Median Mean 
Station E5 Date Diameter Diameter Sorting Skewness Kurt os is Sand/Silt/Clay 

% Ma a 1 SKI K M$ 

May 3.93 6.12 3.93 0.. 683 0.79 29.9142.8130.2 

Jun 

Jul 

Aug 

SeP 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

APr 

4.00 

3.57 

3.25 

8 .72  

4.65 

9.80 

4.14 

6.73 

7.60 

3.00 

6.51 

6.11 

4.84 

5.17 

8.26 

6.03 

9.01 

5.93 

7.41 

7.56 

4.16 

7.32 

3.72 

2.29 

3.60 

3.51 

3.98 

3.75 

4.13 

3.95 

3.89 

2.68 

4.28 

0.700 

0.699 

0.736 

-0.117 

0.455 

-0.287 

0.546 

0.211 

-0.002 

0.765 

0.107 

1.23 

2.96 

1.14 

0.60 

0.75 

0.79 

0.70 

0.63 

0.65 

4.38 

0.67 

18.1156.4125.4 

45.6137.8116.6 

57.5121.4121.1 

5.1/37.7/57.2 

35.6133.2131.2 

8.5124.7166.9 

35.5129.3135.3 

19.3134.0146.6 

21.9127.6150.5 

72.6/10.8/16.8 

28.3124.6146.2 



Table E-36. Monthly sediment parameters for offshore station M1, 1981-1982. 

Median Mean 
Kur to s is Sand 1 Si1 t 1 Clay Diameter Sorting Skewness Station M1 Date Diameter 

K % 1 SKI 
fJ 

@ M 

c 
w m 

SeP 8.12 8.12 4.00 -0.014 0.62 15.2131.0153.8 

Oct 5.02 6.29 4.17 0.395 0.65 36.4123.3140.3 

Nov 4.94 6.62 4.04 0.502 0.64 37.9121.6140.5 

Dec 4.34 6.19 4.00 0.579 0.66 38.6123.0138.4 

Jan 6.91 7.62 3.82 0.212 0.69 

33.3125.1141.7 Feb 5.44 6.53 0.346 0.63 4.15 

Mar 9.18 8.78 3.66 -0.162 0.69 8.1/23.4/68.5 

5.33 6.48 4.28 0.344 0.63 34.75/25.40/39.85 APr 

I 
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Table E-37. Monthly sediment parameters for offshore station M3, 1981-1982. 

Median Mean 
Station' M3 Date Diameter Diameter Sorting Skewness Kurtosis Sand/Silt/Clay 

M4J MU U 1 SKI Kg % 

May 

Jun 

Jul 

SeP 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

9.99 

6.15 

8.65 

4.97 

7.11 

8.94 

6.49 

8.61 

3.34 

6.38 

3.55 

9.33 

6.78 

8.43 

6.26 

7.35 

8.49 

7.25 

8.29 

5.48 

6.91 

5.30 

3.54 

4.22 

3.83 

4.17 

4.35 

3.83 

4.06 

3.99 

3.99 

4.25 

3.95 

-0.276 

0.208 

-0.078 

0.402 

0.081 

-0.176 

0.219 

-0.146 

0.680 

0.169 

0.584 

0.75 

0.68 

0.62 

0.69 

0.59 

0.70 

0.64 

0.69 

0.80 

0.64 

1.11 

5.9/24.1/70.1 

24.8/30.8/44.4 

9.4132.4158.3 

29.5133.3137.2 

27.5124.5148.1 
1 ,  

11.4129.3159.4 

26.4129.4144.1 

13.6/30.3/56.1 

53.0117.3128.7 

28.3/26.7/45.0 

48.9125.6125.6 

3.47 5.42 4.25 0.581 0.83 50.5/21.8/27.7 APr 
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T a b l e  E-38. Monthly sediment parameters for offshore station M6, 1981-1982. 

Median Mean 
Station M6 Date Diameter Diameter Sorting Skewness Kurt o s is SandlSiltlClay 

K % 
M4 MU 1 SKI 

U 

9.1124.3166.6 b Y  9.62 8.89 3.87 -0.277 0.75 

0.072 0.64 13.5135.9150.6 Jun 7.62 7.95 3.96 

S eP 7.27 7.88 3.89 0.164 0.64 ' 10.7140.5159.5 

9.14 8.63 3.58 -0.178 0.71 5.9132.8162.2 oc t 

3.34 -0.221 0.80 4.9126.3168.9 Nov 9.86 9.40 

Dec 9.38 8.95 3.44 -0.181 0.79 6.6137.5155.9 

Jan 9.78 9.27 3.40 -0.230 0.82 5.5123.9170.7 

Feb 9.11 8.60 3.82 -0.209 0.75 11.0/28.3/60.7 

17.3125.0157.7 Mar 8.14 7.94 4.06 -0.081 0.67 

APr 6.57 7.03 4.31 0.146 0.61 30.5124.7144.8 



L 

Table E-39. Monthly sediment parameters for offshore s t a t i o n  M9, 1981-1982. 

Median Me an 
Diameter D i  ame t e r 

Stat ion M9 Date M+ Ma 

May 10.51 10.25 

J un 

Jul 

-- -- 
-- -- 

-- -- Aug 

SeP 3.83 6.15 

O c t  5.10 6.80 

Nov 10.17 9.79 

D e  c 9.91 9.63 

Jan 10.06 9.81 

Feb 9.76 9.51 

Mar 9.37 9.07 

APr 9.81 9.43 

Sorting 
1 (J 

2.75 
-- 

-- 

4.03 

3.50 

3.07 

3.05 

2.87 

3.00 

3.25 

3.20 

Skewness 

SKI 

-0.204 
-- 

-- 

0.699 

0.627 

-0.213 

-0.173 

-0.145 

-0.136 

-0.107 

-0.185 

Kurtosis 

0.88 

0.68 

0.68 

0.80 

0.84 

0.78 

0.79 

0.67 

0.79 

. -. . ... 

0.2/17.9/81.8 

-- 

43.L/22.9/33.7 

10.4/51.0/38.6 

1.51/25.2/73.3 
1.9/24.0/74.1 

0.3/24.6/75.1 
0.3/27.5/72.1 

3.5/24.2/72.3 

2.4/26.9/70.7 
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Table E-40. Monthly sediment parameters for offshore stat ion M10, 1981-1982. 

Median Mean 
Dime t er D i  ame t e r Sorting Skewness Kurtosis 

K -  Sand/Silt /Cl ay + Mo 1 SKI O/ 

(7 Station MI0 Date M 

6.8/26.7/66.6 9.71 9.00 3.91 -0.310 0.83 May 
Jun 

Jul 

Aug 

SeP 
Oct 

Nov 

D e  c 

Jan 

3.93 

8.02 

7.31 

3.83 

9.10 

8.18 

6.49 

9.11 

5.98 

8.15 

7.63 

6.15 

8.18 

8.28 

7.42 

8.66 

3.53 

3.77 

3.95 

4.03 

2.67 

3.79 

3.81 

3.64 

0.764 

0.035 

0.093 

0.699 

-0.47 

-0.007 

0.265 

-0.149 

0.68 

0.62 

0.68 

0.68 

0.57 

0.69 

0.70 

0.67 

42.2/23.1/37.3 

8.4137.9153.7 

17 .2 /  34.1 /48.7 

5.7132.7161.6 

5.47137.39157.13 

6.6/39.5/53.9 

11.5144.3144.2 

6.5/32.1/61/4 

Feb 9.35 8.91 3.47 -0.175 0.75 5.7128.5165.8 

Mar 9.99 9.71 3.05 -0.186 0.86 2.4/14/7/83.0 

AP r 7.25 7.90 3.42 0.267 0.62 2.5/48.8/48.8 



Table E-41. Monthly sediment parameters for  offshore s t a t i o n  MlOA,  1981-1982. 

d 

Median Mean 
Diameter Diameter Sort ing Skewness Kurtosis 

M4 M ,  1 SKI Kg Sand /S il -1 t / Clay U Stat ion  MlOA Date 

May 10 .'46 9.41 3.70 -0.373 0.75 6.9/23.5/69.6 
Jun 9.63 9.11 3.43 -0.192 0.71 3.5/31.0/65.6 
Jul  9.73 9.00 3.72 -0.259 0.70 8.1/26.1/65.8 

9 Qf99 1 I C 7  * 
* V I  3 L .  L l  J I .  I 0.77 8.72 8.48 3.89 - 0 , 1 2 h  

SeP 6.52 7.51 3.65 0.337 0.63 7.7/45.8/46.4 
O c t  9.01 8.48 3.81 -0.193 0.74 13.1/25.7/61.2 
Nov 10.11 9.77 2.95 -0.178 0.79 0.5/24.5/74.9 
D e  c 9.66 9.32 3.19 -0.163 0.80 2.0/28.7/69.3 
Jan 9.67 9.32 3.11 -0.135 0.71 0.3/30.2/69.5 
Feb 9.88 9.60 2.96 -0.148 0.80 0.5/25.5/74.0 
Mar 8.69 8.34 3.80 -0.141 0.70 10.3/25.7/64.0 
APr 9.16 8.94 3.41 -0.075 0.65 1.1/36.0/62.8 



Table E-42. Monthly sediment parameters for offshore s ta t ion  M 1 1 ,  1981-1982. 
. .  - ._ - _ _  __ __..-- 

Median M e  an 
Dime t er Diameter Sorting Skewness Kurtosis 

S and / S 41 t / C 1  ay 
1 SKI Kg L 

Stat ion  M 1 1  Date M M U 
0 

l_l___ 

Q 
- - -  

M 
I 

N 

-- -- -- -- -- -- May 
-- -- -- -- -- -- Jun 

Jul  -- -- -- -- -- -- 
-- -- -- -- -- -- Aug 

S e P  7.96 8.02 3.99 0.009 0.61 15.9/31.8/52.3 

O c t  4.44 6.35 3.72 0.663 0 .68  26.2/38.3/35.5 

0 .63  12.9/38.4/48.7 

D e  c 6.19 7.26 3.83 0.329 0.67 14.9/41.2/43.7 

Jan 6.86 7.57 3.71 0.243 0.69 13.5/39.7/46.8 

Feb 8.22 7.99 3.89 -0.080 0 .66  15.4/31.1/53.5 

Mar 7.48 7.78 3.86 0.091 0.64 14.7/30.5/54.9 

APr 6.62 7.30 3.96 0.216 0.64 22.0/32.1/45.9 

Nov 7.26 7.76 3.86 -0.146 
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Table E-43. Monthly sediment parameters for offshore station M15,  1981-1982. 

Median Mean 
Diameter Diameter Sorting Skewness Kurt os is 

K Sand/Silt/Clay 
$ Ma 1 SKI g 

(7 Station M15 Date M 
D 

May 9.90 9.05 3 .68  -0 .279 0.62 5 . 5 / 2 9 . 3 / 6 5 . 2  

Jun 10.00 9.15 3 .60  -0.288 0 .68  4 .3128.2167.6  

A% 

SeP 
Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

APr 

-- 
10 .09  

9 .37  

9 . 5 8  

9.73 

9 .43  

7 .98  

9 .33  

8 .44  

-- 

9 .64  

8 .87  

9.07 

9 .30  

8 .94  

8.03 

8.80 

8.25 

-- 

3 .11  

3 .42  

3 .45  

3.27 

3.45 

3 .76  

3 .65  

3.77 

-- 
-0 .224 

-0.165 

-0.195 

-0.191 

-0.178 

-0.001 

-0.179 

-0.069 

-- 
0 .89  

0 .73  

0 .74  

0 .79  

0 .74  

0.69 

0.67 

0.66 

-- 
1 . 1 / 2 2 . 6 / 7 6 . 4  

2 . 3 / 3 2 . 3 / 6 5 . 4  

4 . 2 / 2 9 . 9 / 6 5 . 9  

2 . 9 5 / 2 6 . 4 9 / 7 0 . 6  

4 . 3 / 2 9 . 5 / 6 5 . 2  

1 1 . 0 / 3 6 . 7 / 5 2 . 3  

6 . 5 / 2 5 . 2 / 6 8 . 3  

1 1 . 1 / 3 3 . 3 / 5 5 . 6  

I 
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Table E-44. Monthly sediment parameters for offshore station M18 1981-1982. 

Median Mean 
Diameter Diameter Sorting Skewness Kurt os is 

K Sand/ S i l t /  Clay 
0 l4 0 1 '  SKI g % 

0 Station M 1 8  Date H 

May 9.89 9.20 3.55 -0.265 0.73 6.1/25.4/ 6.5 

Jun a. 7 8  8.54 3.63 -0.065 0.62 5.4/36.4158.2 

Jul 8.40 8.35 3.75 -0.016 0.61 8.9/34.4/56.7 

Aug 9.91 9.24 3.51 -0.252 0.68 4.5127.7167.8 

SeP  10.09 9.64 3.11 -0.224 0.89 2.5/29.7/67.7 

Oct 6.88 7.36 4.23 -0.079 0.74 22.1/31.1/46.8 

Nov 9.76 9.41 3.16 -0.161 0.76 0.7/30.2/69.1 

D e  c 9.73 9.34 3.20 -0.176 0.77 0.7/28.6/70.7 

Jan 9.64 9.09 3.47 -0.219 0.78 5.9/26.2/67.9 

Feb 9.04 8.66 3.55 -0.126 0.68 5.5/33.4/61.2 

Mar 9.12 8.73 3.55 -0.137 0.70 5.8/26.0/68.3 

AP r 9.55 9.06 3.43 -0.191 0.72 4.5/27.3/67.3 



Table E-45. 

Station 1420 

Monthly sediment parameters for offshore station M20, 1981-1982. 

Median Mean 
Diameter Diameter Sorting Skewness Kurtosis 

Sand/Silt/Clay 
Kg % 

4 SKI 
Date M 

May 
June 

July 

Aug 

See 
Oct 

Nov 

De c 

Jan 

Feb 

Mar 

9.92 

9.83 
-- 
-- 

10.27 

10.01 

10.03 

9.79 

9.73 

9.70 

8.52 

9.24 

8.98 
-- 
-- 

9.60 

9.62 

9.51 

9.51 

9.29 

9.33 

8.24 

3.48 

3.70 
-- 
-- 

3.33 

3.11 

3.26 

3.04 

3.30 

3.21 

3.88 

-0.243 

-0.277 
-- 
-- 

-0.275 

-0.191 

-0.222 

-0.146 

-0.186 

-0.178 

-0.089 

0.69 

0.66 
-- 
-- 

0.72 

0.77 

0.74 

0.78 

0.75 

0.78 

0.63 

~ -~ 

2.1/29.1/68.7 

6.1/26.3/67.5 
-- 
-- 

1.3/29.0/69.5 

1.3/27.0/71.7 

0.5/30.6/68.9 

0.6/27.7/71.7 

2.5/28.9/68.5 

2.8/27.1/70.1 

13.5/24.6/62.0 

APr 6.69 7.29 4.01 0.167 0.61 28.7/24.8/46.5 
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Station M22 

Table E-47. Monthly sediment parameters for offshore station'M22, 1981-1982. 

Median Me an 
Diameter Diameter Sorting Skewness Kurtosis - 

Sand / S il t / Clay Kr 
1 g Date M M U  U 0 

0 
!? 

May 
Jun 

2.40 

2.'2 

3.42 

2.40 
2.98 

2.68 

0.653 

0.460 
2.74 

4.27 

72.7/13.3/14.1 

80.0/9.6/10.4 

N O ~  -- 
De c 
Jan -- 
Feb -- 
Mar -- 

-- 

I 



Table E-48. Monthlv sediment parameters f o r  o f f shore  s t a t i o n  DN, 1981-1982. 

Station DN 

m 
I c- 
oo 

Median Me an 
Diameter Diame t e r 

M 
$ 0 

Date M 

May 
Jun 

J u l  

Aug 

SeP 

Oct 

Nov 

D e  c 

9 .90  

10.12 
-- 
-- 

8.62 

8.88 

10.24 

9.75 

9.57 

9.49 
-- 

-- 
8.50 

8.46 

9.90 

9.47 

Jan 7.20 7.55 

Feb 8.55 8.28 

Mar 10.10 9.79 

APr  10.05 9 .53  

Sor t ing  

1 

2 . 9 8  

3.35 

0 

- - ._____ - . 

-- 
-- 

3 . 7 3  

3 .73  

2.95 

3.11 

3.97 

4.14 

3.03 

3.28 

Skewness K u r t  os is  
K S and 1 Sui 1 t 1 C 1  ay 

SKI e. L 

-0.168 

-0.262 
-- 

-- 
-0.040 

-0.136 

-0.192 

-0.163 

0.128 

-0.152 

-0.194 

-0.2 39 

0.87 

0.76 
-- 
-- 

0.62 

0.66 

0.80 

0.84 

0.58 

0.77 

0.82 

0.80 

~~ 

0.8123.2175.9 

3.5127.7170.8 
-- 
-- 

7.0 /36 .8 /56 .1  

9.6130.8159.6 

1.7122.9175.4 

2.7124.7172.6 

25 .7 /25 .8 /48 .6  

13.7128.1158.2 

1 .8 /15 .2 /83 .1  

2.9/24.8/72.4 
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Table E-49. Monthly sediment parameters for offshore s t a t i o n  NE,  1981-1982. 

Median Mean 
Stat ion NE Date Diameter Diameter Sorting Skewness Kur t o s i s S and 1 S il t 1 C 1 ay 

M4 Ma U 1 SKI K % 

Play 9.11 8.86 3.41 -0.085 0.65 1.7137.0161.3 
June 

July 

-- -- -- -- -- -- 
-- -- 7-  -- -- -- 

-- -- -- -- -- -- A% 

Sept  9.59 8.83 3.94 -0.271 0.66 8.6131.4160.0 

9.75 2.89 -0.146 0.81 0.3124.4175.3 O c t  9.98 

1.1126.7172.9 Nov 9.99 9.59 3.16 -0.203 0.79 

De c 1.55 1.64 0.53 0.362 1.32 97.610.112.3 

Jan 2.77 3.37 2.66 0.565 2.73 

Feb 9.86 9.49 3.13 -0.187 0.80 1.5125.9172.5 

Mar 9.33 8.84 3.50 -0.171 0.73 5.1122.3172.7 

APr 

72.8i13.2114.0 

9.40 8.87 3.53 -0.179 0.70 4.1131.7164.2 

1 



Table E-50. Monthly sediment parameters for offshore station DE, 1981-1982. 

H 
I cn 
0 

Median Me an 
Di ame t e r Diameter Sorting Skewness Kurtosis 

S and/ S i 1 t 1 C1 ay 
M4 Mo 1 SKI Kg z 

0 Date Station DE 

May 
Jun 

Jul 

A% 

SeP 
O c t  

Nov 

De c 

Jan 

Feb 

Mar 

8 .31  

7 .48  

9 .72  

9 .09  

7 . 9 8  

9 .71  

9 .72  

9 .63  

9 .93  

5 .88  

8 .64  

8 .28  

7.96 

9 .06  

8 .64  

8 .19  

9 .41  

9.15 

9 .20  

9.51 

7 .06  

8.26 

3.74 

3.66 

3.57 

3 .61  

3.80 

3.12 

3.55 

3.34 

3.18 

3.70 

3.79 

0 .005 

0 .181  

-0.226 

-0.132 

0 .061 

-0.154 

-0.299 

-0.197 

-0.203 

0 .421  

-0.121 

0 .59  

0 . 5 8  

0 .65  

0 .68  

0 .60  

0 .79  

0.95 

0 . 8 4  

0 .82  

0 .63  

0 .65  

8 .1137.1154.8  

5 ,9144.2149.9  

3 . 8 / 3 0 . 0 / 6 6 . 2  

4.9135.2159.9 

6.9127.4165.7 

1.9127.3170.9 

1 0 . 4 / 2 1 . 7 / 6 7 . 6  

4.9124.9170.3 

1.3125.7172.9 

17.2140.4142.4 

12 .4124.3163.3  

APr 8.96  8 .60  3.70 -0.132 0.70 8.7 I 3 1  .3 /60 .2  
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Table E-51. Monthly sediment parameters for offshore s t a t i o n  S E ,  1981-1982. 

Stat ion SE Date Diameter Diameter Sorting Skewness Kurtosis Sand / Si1 t 1 C1 ay 
K % 

M@ 1 SKI g 
u 

May 9.06 8.56 4.15 -0.249 0.87 9.1133.7157.2 

SeP 
O c t  

Nov 

D e  c 

Jan 

Feb 

Mar 

AP r 

10.34 

8.37 

9.77 

9.68 

9.40 

9.03 

9.00 

8.75 

9.64 

8.19 

9.19 

9.33 

8 . 7 1  

8.60 

8.56 

8.33 

3 .40  

3.73 

3.41 

3.23 

3.80 

3.59 

3.77 

3.87 

-0.306 

-0.057 

-0.219 

-0.173 

-0.233 

-0.144 

-0.151 

-0.144 

0.79 

0.65 

0.75 

0.80 

0.74 

0.67 

0.66 

0.67 

4.6124.2171.2 

10.5/34.5/55.0 

2.7128.9168.4 

3.2128.2168.6 

10.3124.9164.9 

7.3131.8160.9 

9.6123.1167.3 

12.9128.5158.6 



Table E-52. Monthly sediment parameters for  of fshore  s ta t ion  DS, 1981-1982. 

Median Mean 
Diameter Diameter Sorting Skewness Kurt os i s  

K Sand / S i 1 t / C 1  ay 
1 SKI g 

a a 
Stat ion DS Date M M 

4J L 

May 9.80 9.28 3.27 -0.217 0.81 2.5/23.8/73.7 

Jun 9.55 8.89 3.61 -0.207 0.63 3.9132.4163.7 

Jul  3.65 5.45 3.68 0.668 1.95 44.5/34.3/21.3 

Aug 

S e P  7.98 8.19 3.80 0.061 0.60 8.3/38.9/52.8 

Oct 8.97 8.36 3.74 -0.200 0.66 11.4/31.6/52.0 

Nov 9.49 8.93 3.53 -0.188 0.69 4.18/31.6/64.2 

De c 8.99 8.55 3.61 -0.131 0.65 5.61/34.4/60.1 

Jan 9.82 9.31 3.28 -0.199 0.73 1.8/28.6/69.7 

Feb 9.40 8.96 3.40 -0.162 0.72 

Mar 9.46 9.06 3.29 -0.145 0.72 1.9/23.8/74.3 

APr 9.06 8.75 3.45 -0.110 0.69 4.5/34.6/60.9 

-- -- -- -- -- -- 

3.5/31.5/64.91 

I 
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Table E-53. Monthly sediment parameters for  offshore s t a t i o n  SW, 1981-1982. 

Median Mean 
Diameter D lame t er Sorting Skewness Kurtosis 

1 
Sand/Silt/Clay 

SKI Kg w U Ma 
. -  

M$ Stat ion SW Date 

-- -- -- -- -- -- *Y 
Jun -- -- 
Jul -- -- 

-- -- -- -- 
-- -- -- -- 

-- -- -- -- Aut3 

Sep 4 . 2 7  6 . 1 9  4 . 2 4  0 . 5 6 4  0 . 6 5  2 9 . 1 1 3 3 . 6 1 3 7 . 5  

Oct 8 . 4 5  8 . 2 2  3 . 7 3  - 0 . 0 6 6  0 . 6 2  9 . 3 / 3 5 . 2 / 5 5 . 5  

Nov 3 . 5 8  6 . 0 8  3 . 8 2  0 . 8 3 9  0 . 6 1  4 9 . 2 / 1 5 . 1 / 3 5 . 7  

Dec 8 . 3 6  8 . 1 2  3 . 8 7  - 0 . 0 8 2  0 . 6 4  1 3 . 9 / 3 1 . 4 / 5 4 . 7  

Jan 9 . 8 5  9 . 4 0  3 . 2 2  - 0 . 1 9 2  0.74 1 . 1 / 2 9 . 0 / 6 9 . 9  

Feb 9 . 8 1  9 . 4 7  3 . 0 4  -0.150 0 . 7 5  0 . 3 / 2 8 . 0 / 7 1 . 7  

3 . 5 / 2 4 . 6 / 7 1 . 9  Mar 9 . 4 2  8 . 8 9  3 . 5 1  - 0 . 1 7 8  0 . 6 9  

APr 9 . 2 6  8 . 8 8  3 . 4 5  - 0 . 1 3 9  0 . 7 1  4 . 3 / 3 2 . 2 / 6 3 . 6  



Table E-54. Monthly sediment parameters for offshore station DW, 1981-1982. 
- ~ - _  - . _ -  _ _  

Median Me an 
Diameter Diameter Sorting Skewness Kurt os is 

1 K Sand /Silt /Clay 
SKI 8 z 

U 
Station DW Date M +  MU 

May 10.61 9.50 3.64 -0.378 0.66 3.6/30.0/66.4 
3.69 -0.008 0.58 5.4/38.2/56.4 JUn 8.50 8.42 

Jul 10.18 9.60 3.24 -0.248 0.80 1.5/24.4/74.1 

Aug 8.90 8.63 3.50 -0.076 0.69 3.2/28.2/58.6 

8.93 8.48 3.94 -0.143 0.58 11.5/31.0/57.5 SeP 
Oct 9.27 8.82 3.46 -0.148 0.69 2.9/32.7/64.3 

Nov 9.74 9.15 3.43 -0.209 0.68 1.1/32.1/66.8 
-0.139 0.72 3.6/31.1/65.4 De c 9.32 8.95 3.37 

Jan 8.08 8.27 3.45 0.092 0.62 3.0/43.2/53.7 

Feb 10.03 9.69 3.01 -0.185 0.82 0.7/24.5/74.9 

Mar 9.99 9.71 2.97 -0.167 0.81 0.7/16.2/83.1 

9.15 8.97 3.27 -0.055 0.64 1.0/36.9/62.2 A V  
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T a b l e  E-55. Monthly sediment parameters for o f f s h o r e  station NW, 1981-1982. 

Median Me an 
Station NW Date Diameter Di ame t e r S o r t i n g  Slcewness Kurtosis SandISiltlClay 

K % 
0 1 SKI g 

a M 

14.3124.6161.6 May 9.36 8.64 4.00 -0.249 0.70 
Jun -- 
Jul -- 

-- -- -- -- -- 
-- -- -- -- -- 

-- -- -- -- -- -- Aug 

SeP 10.56 9.96 3 .18  -0.298 0 .79  1.4124.2174.4 

Oct 9.98 9.64 2 .98  -0.169 0.79 0.8124.7174.4 
Nov 10.25 9.90 2.94 -0.195 0 .78  1.4123.4175.3 

De c 9.85 9.54 3.17 -0.193 0 .85  4.5123.1172.4 

Jan 9.09 8.78 3.42 -0.098 0.66 2 . 0 / 3 6 . 0 / 6 1 . 9  

Feb 9.28 8.76 3 .53  -0.168 0 .86  4.6131.8163.5 

Mar 10.06 9.67 3.08 -0.198 0 .80  0.81 17.9181.4 

AP r 9.27 8.75 3 .58  -0.162 0.65 4 . 2 / 3 2 . 5 / 6 3 . 3  



APPENDIX F. Conductivity, Temperature, Depth, Dissolved Oxygen, 
(CTD/DO) pH, and Turbidity Data from Biological 
Samp le Cruises . 

r 

F . l  Introduction 

This section reports on the CTO/DO, pH and turbidity data of the 

West Hackberry Brine Disposal Project. The inherent variability of 

environmental data collected from a dynamic system such as the near- 

shore and estuarine systems of the north-central Gulf Coast 

necessitates the concurrent acquisition of certain water quality and 

biological data in order to derive associations between water quality 

degradation and biological impacts. This aspect of the study was 

intended to quantify the variation of water quality variables among 

sample stations, depth and temporally and to assist in the 

interpretation of biological variability. Additional results and 

discussions relating to specific cruises are presented in respective 

di sc i p 1 i ne chapters . 
F.2 Materials and Methods 

/ 

Monthly biological sampling occurred at five estuarine and nine 

marine stations. The estuarine stations, shown in Figure F-1, were 

located in the lower Calcasieu River Basin. Station E - 1  was located in 

the Intracoastal Waterway near the leach water intake structure. The 

other four stations were located: at the north end of Calcasieu Lake, 

E2; in West Cove, northeast of Rabbit Island, E3; at the south end of 

Calcasieu Lake, east of the ship channel, E4; and at Calcasieu Pass, 

E5. 

F -1  
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Figure  F-1. S t a t i o n  l o c a t i o n s .  s 
F-2 



The marine s ta t ions ,  centered about the diffuser ,  were aligned i n  

an east-west orientation approximately along the ten meter isobath and 

i n  a north-south or transhore orientation. The s ta t ion locations are 

i l l u s t r a t ed  in Figure F-1. 

Upon arr ival  a t  each s ta t ion and prior t o  biological sampling, 

general oceanographic and meteorological observations and a successful 

water quali ty prof i le  were recorded. Data include the f i e ld  LORAN C 

reading, time (GMT), date (GMT), depth ( m ) ,  w i n d  direction ( tens  of 

degrees), wind  speed ( n p h ) ,  weather, cloud cover and sea s ta te .  The 

weather and sea s t a t e  conditions were obtained on s i t e  from the NOAA 

weather service,  visually verified and recorded u s i n g  the NOAA codes 

(NOAA-EDIS 1978). 

Conductivity, temperature, depth, dissolved oxygen, and pH 

prof i les  were taken w i t h  a Hydrolab Series 8000 meter. Depth ( m ) ,  

temperature ("C) and pH were d i rec t ly  recorded from the instrument's 

d ig i t a l  display. Conductivity was measured in  umhos cm'l and 

converted t o  s a l i n i t y  in parts per thousand (O/oo). Dissolved oxygen 

was measured i n  mg I-', corrected for  temperature and s a l in i ty ,  and 

converted t o  m l  1-l. Turbidity samples were returned t o  the 

laboratory for analysis according t o  Standard Methods for  the 

Examination of Water and Waste Water (1975). 

The measurements were taken w i t h i n  one meter of the bottom, w i t h i n  

one meter of the surface and every three meters i n  between. If  

s t r a t i f i c a t i o n  was evident, the prof i le  measurements were performed a t  

meter intervals u n t i l  the s t ra t i fy ing  layers were located. 

F-3 



Analyses were designed to quantify variation in water quality 

parameters among stations, depths and cruises (temporal 1. The analyses 

included: multivariate analysis of variance (MANOVA), univariate 

analysis of variance (ANOVA) and Duncan's multiple range test. For 

these analyses, dissolved oxygen concentrations which vary inversely 

with temperature and salinity were converted to percent oxygen 

saturation. 

The MANOVA analyses treats the five variables (temperature, 

salinity, pH, % 02 saturation and turbidity) as a vector quantity and 

tests for variation among treatment groups (stations and cruises), 

simultaneously. A non-significant F-statistic supports the hypothesis 

of equality among the treatment groups and further analyses are not 

necessary. A significant F-statistic implies differences may exist and 

more detailed analyses were conducted to identify the source and 

magnitude of variation. 

F.3 Result and Discussion 

F.3.1 Estuarine 

Water quality data from thirty-three estuarine sample cruises were 

analysed. Only complete data sets with observations from all estuarine 

stations were used. Analyses incorporated surface observations only, 

since water depths of 'less than one meter existed at stations E2, E3 

and E4. The MANOVA, ANOVA and Duncan's multiple range test results are 

presented in Tables F-1 and F-2. 

These data do not support the hypothesis of equality among the 

F-4 
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Table F-1. Manova and Anova Tables fo r  surface values o f  temperature, s a l i n i t y ,  pH, % oxygen 
s a t u r a t i o n  and t u r b i d i t y  f o r  t h i r t y - t h r e e  es tua r ine  cru ises.  

Source of 
Va r ia t i on  

S ta t i on  
Cruise 
E r r o r  

Va r iab le  

Temperature 

S a l i n i t y  

PH 

Log( General 1 zed 
Va r 1 ance ) 

40.13387 
45.OO298 
38.02101 

Source o f  
Va r i  a t i on 

Hean 
S ta t i on  
Cruise 
E r r o r  

Mean 
S t a t  i on 
Cruise 
E r r o r  

Hean 
S ta t i on  
Cruise 
E r r o r  

do 02Saturat ion Mean 
S ta t i on  
Cru ise 
E r r o r  

T u r b i d i t y  Mean 
S ta t i on  
Cruise 
E r r o r  

MANOVA TABLE 

Degrees o f  
Freedom U-Sta t 1 s t i c  

0.120892 5 4 128 
0.000928 5 32 128 

ANOVA TABLES 

Sum o f  Squares 

74261.9275 
49.6279 

9273.4336 
118.0977 

43234.4023 
4092.0547 
4650.8008 
1151.6992 

9884.1680 
13.775 
12.7226 
56.7015 

1208094.0000 
4169.1797 

19!.66.0234 
22556.8750 

244847.6875 
14321.3750 

155249.0000 
218559.3125 

Degrees o f  
Freedom 

1 
4 

32 
128 

1 
4 

32 
128 

1 
4 

32 
128 

1 
4 

32 
128 

1 
4 

32 
128 

Approximate 
F- S t a t i s t i c  

18.3618* 
11.981 7* 

Mean Square 

79261.9375 
12.4070 

289.7947 
0.9226 

43234.4023 
1023 . O H 7  
145.3375 

8.9977 

9884.1680 
3.4439 
0.3976 
0.4430 

1208094 .OOOO 
1042.2949 
598.9382 
176.2256 

244847.6875 
3580.3438 
4851.5313 
1709.8384 

Degrees o f  
Freedom 

20 412.21 
160 619.16 

F- S t a t i s t i c  

85907.9375 
13.4473* 

314.0935* 

4005.0742 
113.6979* 
16.1528* 

22312.8867 
7.7743* 
0.8975 

6855.3828 
5.9145* 
3.3987* 

143.1993 
2.0940* 
2.8374* 

* F - S t a t i s t i c  s i g n i f i c a n t  a t  t h e  0.05 l e v e l .  



Table F-2. Duncans multiple ran e test  for surface samples o f  estuarine cruises. Station means 
are ineluded and sin 3 l a r  stations are underlined. 

DUNCAN ' S MULTIPLE RANGE TEST 

E l  E2 E5 E3 E4 

Temperature( C) 22.512 22.448 22.085 21.321 21.221 

E5 E3 E4 E2 E l  

Sal in i ty  ( O/OO) 23.151 18.099 17.180 14.584 7.923 
7 
I m 

E5 E3 E4 E2 E l  

PH 8.020 8.007 7.837 7.588 7.252 

E3 E4 E5 E2 E l  

% 02 Saturation 94.569 87.490 82.586 82,381 80,817 

E5 E4 E l  E3 E2 

Turbldi t y  (NTU) 47.806 45.415 43,199 33,612 22 576 
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f i v e  es tua r ine  s t a t i o n s  w i t h  respec t  t o  temperature, s a l i n i t y ,  pH nor  

d i sso l ved  oxygen s a t u r a t i o n  values. 

T u r b i d i t y  va r ied  as much among s t a t i o n s  as tempora l ly ,  however 

those s t a t i o n  d i f ferences were o n l y  s l i g h t l y  s i g n i f i c a n t  and were no t  

detected by m u l t i p l e  range tes ts .  Gradients  were ev iden t  f o r  the  o ther  

va r iab les  w i t h  E3 s i m i l a r  t o  E4 except f o r  % O2 sa tu ra t i on .  E3, the  

sha l lowest  s t a t i o n  had h igher  02 s a t u r a t i o n  values (94.5%) than the 

o the r  es tua r ine  s t a t i o n s  (mean v lues o f  87.4 - 80.8%). 

Among s ta t i ons :  average temperatures var ied  f rom 22.5 - 21.2"C; 

s a l i n i t i e s  f rom 23.1 - 7.9 O/oo; pH from 8.0 - 7.2 u n i t s ;  O2 

s a t u r a t i o n  f rom 94.5 - 80.0%; and t u r b i d i t y  f rom 47.8 - 22.5 NTU. 

V a r i a t i o n  among c ru i ses  are i l l u s t r a t e d  w i t h  the  temporal p l o t s  o f  

CTD/DO da ta  f o r  s t a t i o n s  E l ,  F igure  F-2 and s t a t i o n  E5, F igure  F-3. 

F.3.2. Marine 

The water q u a l i t y  da ta  f rom the seven marine s t a t i o n s  along the  10 

meter i sobath  (M3, M18, M l O A ,  DN, DE, DS, and DW) were analysed t o  

q u a n t i f y  among s t a t i o n  var iance du r ing  38 b i o l o g i c a l  c ru i ses .  

The MANOVA, ANOVA and Duncan's m u l t i p l e ' r a n g e  t e s t  r e s u l t s  are 

presented i n  Tables F-3 through F-6 f o r  t h ree  s t r a t a  (surface, mid- 

depth and bottom) analysed separa te ly .  

The MANOVA analyses i n d i c a t e d  pronounced c r u i s e  and minor s t a t i o n  

v a r i a t i o n  f o r  these water q u a l i t y  var iab les .  ANOVA and Duncan's 

m u l t i p l e  range t e s t  o f  sur face  samples i n d i c a t e  o n l y  pH v a r i a t i o n ,  

which averaged 8.1 pH u n i t s  f o r  those s t a t i o n s  near and west o f  the 

d i f f u s e r  and 8.0 pH u n i t s  f o r  those s t a t i o n s  east  o f  the  d i f f u s e r .  

J) 
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F i g u r e  F-3. S t a t i o n  E5 C T D / D O ,  pH and t u r b i d i t y  data.  
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Table F-3. Hanova and Anova Tables for surface values of temperature, sa l i n i t y .  pll. X oxygen 
saturation and tu rb id i t y  f o r  t h i r t y -e igh t  marine cruises. 

Source o f  
Var l a  t ion 

Cruise 
S ta t i on  
Error 

Variable 

Temperature 

S a l i n i t y  

PI1 

Log(Genera1 Ized 
Variance) 

38 A 7 3 4  
26.69069 
26.47818 

Source o f  
Var i a t  i on 

Mean 
Cru ise 
S t a t i o n  
Error  

Hean 
Cruise 
S t a t i o n  
Error  

Mean 
Cru ise 
S t a t i o n  
E r ro r  

04 c Saturation Mean 
Cruise 
S t a t i o n  
Error  

2 

Turb id i ty  Mean 
Cru ise 
S t a t i o n  
E r r o r .  

f4ANOVA TABLE 

Degrees o f  

0.000004 5 37 222 
0.080553 5 6 222 

U-Statist ic Freedom 

ANOVA IAELES 

Sum o f  Squares 

128128.9375 
11506.9336 

0.8193 
40.5479 

191229.1250 

8.2906 
169.6625 

17390.7695 
4.8215 
0.2021 
2.4827 

2371708.0000 
40262.1328 

426.3633 
8068.1016 

5576.1250 
1582.6309 

131.7568 
3580.1504 

6496. a086 

* F - S t a t i s t i c  s i g n i f i c a n t  a t  the 0.05 l e v e l .  

Degrees o f  
Freedom 

1 
37 

6 
222 

1 
37 
6 

222 

1 
37 
6 

222 

1 
37 
6 

222 

1 
37 
6 

222 

Approximate 
F- S t a t i s t i c  

65.1540* 
1.5896* 

Hean Square 

128128.9375 
310.9980 

0.1365 
0.1826 

191229.1250 
175.3191 

1.3819 
0.7642 

17390.7695 
0.1303 
0.0337 
0.0112 

2371708.0000 
1088.1655 

71.0605 
36.3428 

5576.1250 
42.7738 
21.9595 
16.1268 

Degrees o f  
Freedom 

1037.35 
874.00* 

F- S t a t i s t i c  

701507.1875 

0.7476 
1702.7 173* 

250219.5000 
229.4016* 

1.8080 

1555037.0000 
11.6524* 

3.01 17* 

65259.3828 
29.9417* 

1.9553 

345.7676 
2.6523* 
1.3617 
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Table F-4. Hanova and Anova Tables for mid-depth samples of marine cru ises.  

Source o f  Log(Genera1ized 
Variat ion Variance) 

Cruise 37.24138 
S t a t i o n  26.08253 
Error 25.87206 

Source of 
V a r  i a t i on Variable 

Tempera t ure Hean 
Cruise 
S ta t i on  
Error  

Cruise 
S ta t i on  
Error 

Cruise 
S t a t i o n  
Error 

Sa l i n i t y  Mean 

PI( k a n  

0/0 c Saturatton' Mean 
Cruise 
S ta t i on  
Error 

2 

Turb id i ty  Mean 
Cruise 
S ta t i on  
E r r o r .  

IMNOVA TABLE 

Degrees o f  

0.0000 12 5 37 222 
0.810195 5 6 222 

U-Statist lc Freedan 

ANOVA TABLES 

Sum o f  Squares 

125136.2500 
11522.2891 

0.3778 
23.5402 

222965.3750 
2186.6484 
23.5918 
196.2031 

'17 306.6445 
5.2753 
0.1435 
2.5769 

191!X!23.0000 
30468.2656 
292.6250 
8868.5234 

5423.3242 
1399.7234 
27.3313 

2214.3162 

Degrees o f  
Freedom 

1 
37 
6 

222 

1 
37 
6 

222 

1 
37 
6 

222 

1 
37 
6 

222 

1 
37 
6 

222 

Approximate Degrees o f  
F- Sta t i s t i c  Freedom 

52.1943* 135 1087.35 
1.5740* 30 874.00 

Mean Square 

125136.2500 
311.4131 
0.0630 
0.1060 

222965.3750 
59.0986 
3.9320 
0. e038 

17306.b445 
0.1426 
0.0239 
0.0116 

1919223.0000 
823.4666 
48.7708 
39.9483 

5423.3242 
37.8304 
4.5552 
9.9744 

F- S t a t i s t i c  

1180120 .OOOO 

0.5938 
2936.8384* 

252280.9375 
66.8689* 
4.4489* 

i49a9~0.0000 
12.2827* 
2.0609 

48042.6641 
20.6233* 
1.2208 

543.7219 
3.7927* 
0.4567 

* F - S t a t i s t i c  s i g n i f i c a n t  a t  t he  0.05 l e v e l .  



Table F-5. Hanova and Anova Tables for bottom samples of m r i n e  cru ises.  

Source o f  Log(Genera1 i red  
Var i a t i on Vari ance) 

Cruise 4 1.54688 
S t a t i o n  31.75423 
Error 31.31102 

Source o f  
Variable Vari a t i o n  

Temperature Mean 
Cru ise 
S ta t  i on 
Error  

Cruise 
S t a t i o n  
Error  

S a l i n i t y  Hean 

PI1 Mean 
Cruise 
S t a t i o n  
Error  

Cru ise 
S ta t i on  
Error  

Cru ise 
S t a t i o n  
E r r o r .  

c Saturation Mean 2 

Turb id i ty  Mean 

14ANOVA TABLE 

Degrees o f  
U-stat is t l c  Freedom 
0.000036 5 37 222 
0.641974 5 6 222 

ANOVA TABLES 

Sum o f  Squares 

125596.0625 
11415.4766 

1.2005 
30.0495 

260474.2500 
1505.0635 

05.3701 
266.7869 

17045.6719 
10.0906 
0.1679 
3.6210 

1425446.0000 
62571.3125 

1204.3203 
24816.1875 

35371.6563 
37198.3438 

1404.0313 
64831.4688 

Degrees o f  
Freedm 

1 
37 
6 

222 

1 
37 
6 

222 

1 
37 
6 

222 

1 
37 
6 

222 

1 
37 
6 

222 

Approximate Degrees o f  
F- S t a t i s t i c  Freedm 

40.3388* 185 1087.35 
3.4137* 30 874.00 

Mean Square F-  S t a t i s t i c  

125596.0625 927880.3125 
308.5264 2279.3352* 

0.2001 1.4782 
0.1354 

260474.2500 216747.1875 
40.6774 33.8487* 
14.2284 11.8393* 
1.2017 

17045.6719 
0.2727 
0.0280 
0.0163 

142,5446.0000 
1691.1165 
200.7200 
111.7846 

35371.6563 
1013.4688 
234.0052 
292.0334 

1045045.9375 
16.7200* 

1.7158 

12751.7148 
15.1283* 

1.7956 

121.1219 
3.4704* 
0.8013 

* F - S t a t i s t i c  s i g n i f i c a n t  a t  the 0.05 l e v e l  



Table F-6. Dman's multiple rage test for surface, middepth and b o t h  saples of marine cruises. 
Station c e l l  means are included and similar stations are underlined. 

Tenperature ("c) M3 Ds m cw MloA DE M18 
22.018 21.999 21.989 21.942 21.934 21.905 21.847 

Sal in i ty  (O/oo> M3 aJ M18 Ds DE MOA DN 
27.166 26.898 26.863 26.774 26.754 26.648 26.586 

PH m Ds cw M3 MlOA E M18 
8.124 8.124 8.088 8.087 8.061 8.061 8.052 

.n n % 02 Saturation BN E ?G PLGA M E I'LL0 

%.a 95.947 94.298 93.860 93.661 93.580 92.950 

Turbidity (Mu) ON MloA M18 Ds cw DE M3 
6.144 4.976 4.313 4.268 4.252 4.1444 3.950 



Tenperature (“C) M18 ar M3 MlOA Ds DE DN 
21.749 u.7l8 21.7l5 u.689 21.665 21.660 u.631 

Salinity (O/OO) M3 Ml8 cw DE MloA DS DN 
29.293 29.140 29.112 29.101 28.899 28.798 28.324 

PH DN Ds M3 ar DE M18 MloA 
8.088 8.087 8. CH 8.081 8.045 8.036 8.036 

% O2 Saturation M3 DN M18 cw DE 05 MloA 
87.124 85.198 85.140 84.887 84.477 84.329 83.446 

Turbidity (NlU) DN Ds MlOA Dw M18 DE M3 
5.168 4.810 4.460 4.344 4.331 4.307 4.194 



Tenperaturn (“c) MloA M3 E cw M18 Ds DN 
21.815 21.802 21.773 21.749 21.668 21.655 21.644 

Salinity <O/oo> MOA DS cw DE M3 M18 DN 
32.127 31.889 31.666 31.088 J)..kl3 3.905 3.432 

PH Dw or4 M3 Ds MlOA DE M18 
&a37 8.029 8.028 8.mi 7. W 7.979 7.969 

% O2 Saturation Ikl MlO M18 Ds DN M3 DE 
76.554 76.450 72.729 72.162 7l.625 71.586 7l.329 

Turbidity (Mu) DN MlOA Ds cw Ml8 M3 E 
14.668 14.239 12.336 12.286 9.452 9.026 8.7lO 

1 



Only s a l i n i t i e s  f o r  mid-depth samples were s i g n i f i c a n t l y  d i f f e r e n t  

among s t a t i o n s .  They d i f f e r e d  on average by 1 O/oo w i t h  s t a t i o n  DN 

the  lowest a t  28 O/oo. 

Bottom samples va r ied  i n  s a l i n i t y .  There were e s s e n t i a l l y  two 

groups: the d i f f u s e r  s t a t i o n s  (M lOA,  DS and OW) ;  and DE, M3, M18. The 

lowest average s a l i n i t y  occurred a t  s t a t i o n  DN (30.4 O/oo). This 

va lue was approx imate ly  2 O/oo lower than a t  s t a t i o n  MlOA.  

Average percent  oxygen s a t u r a t i o n  values were: 9 3 %  - 9 6 %  f o r  

sur face  samples; 83% - 87% f o r  mid-depth; and 71% - 76% f o r  bottom 

samples. Supersa tura t ion  of surface samples occurred on approximately 

10% o f  the  marine c ru i ses .  

Temporal v a r i a t i o n s  are i l l u s t r a t e d  i n  F igures F-4 through F-8 f o r  

marine s t a t i o n s  M10, M18, DW, M 2 1  and M22.  S t r a t i f i c a t i o n  f r e q u e n t l y  

occurred f o r  s a l i n i t y  and d isso lved oxygen concent ra t ions  w i t h  sp r ing  

and summer months represented per iods  o f  in tense s t r a t i f i c a t i o n .  

Dur ing t h i s  per iod ,  bottom waters become hypoxic,  f requen t l y  f a l l i n g  

below 1.0 m l  -'. Surface s a l i n i t i e s  were occassional  l y  10-15 

O/oo lower than bottom s a l i n i t i e s .  Also, bottom pH values were lower 

than sur face  pH values. The near shore s t a t i o n  M 2 1  was l e a s t  a f fec ted  

by s t r a t i f i c a t i o n .  Bottom t u r b i d i t i e s  values were t y p i c a l l y  h igher  

than sur face values. I n  add i t i on ,  t u r b i d i t y  g e n e r a l l y  decreased w i t h  

i ncreas i ng d i  stance o f f sho re  . 
F.4 Conclusions 

For the 1 2  month sampling per iod ,  sur face  waters a t  es tua r ine  

s t a t i o n s  E l  through E 5  va r ied  i n  temperature, s a l i n i t y ,  pH and 

F- 16 



STATION MI0 TEMPERATURE PCI 

9- 
8- 
r -  
6- 
5. 
4- 
5. 
2- 
I- 

---SURFACE 
-BOTTOM 

---SURFACE 
-BOTTOM 

STATION MI0 SALINITY nCJ 
--- SWFACE 
-BOT-TOY 

---SURFACE 
-BOTTOM 

1 

90 

5 ii STATtON MID TURBIDITY --- SURFACE 
--BOTTOM 

I \  

Figure F-4. S t a t i o n  M10 CT?/DO,  PI-! and t u r b i d i t y  da t a .  
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STATION OW TEMPERATURE ('c) 

e- 
?. 
6. 
5. 
4- 

3. 
2- 
I. 

--SURFACE 
-BOTTOM 

STATION OW SALINITY WJ 
---SURFACE 
-BOTTOM 

91 

STATION DW DISSOLVED OXYGEN (ml/l) 
---SURFACE 
-BOTTOM 

STATION OW TURBIDITY 

A 

--- SURFACE 
-BOTTOM 

Figure F-5. S t a t i o n  D!I CT3/DO, GH and t u r b i d i t y  d a t a .  
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STATION MI8 TEMPERATURE r'C) . 

R 
8- 
7-  
6- 
S- 
4- 
3- 
2- 
I- 

40 7 

IOO- 

90- 
80- 
70- 

60- 
SO- 
40- 

STATION MI8 SALINITY (#I 

I 

---SURFACE - BOTTOM 

---SURFACE 
-BOTTOM 

STATION MI8 TURBlDlTY -- SURFACE 
-BOTTOM 

Ficlure F-5. S t a t i o n  PI18 TTq,l!V, nh and t u r b i d i t y  d a t a .  
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STATION M21 TEMPERATURE CC) 

9- 
e- 
7-  
6- 
5-  
4. 
3- 
2- 
I -  

--- SURFACE - BOlTOM 

- 

501 
STATION M21 SALINITY (%.I 

--- SURFACE - BOTTOM 4 

STATION M21 DISSOLVED OXYGEN (ml/l) 
---SURFACE - B a r r O Y  

,! 

STATION M21 TURBIDITY -- SURFACE 
-BOTTOM too- 

90- 
80- 
10- 
60- 
S* 
4O- 
30- 

1981 

Figure F-7. S t a t i o n  F21 CT3/DO, pH and t u r b i d i t y  data 
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STATION M22 TEMPERATURE (9:) 

9- 
9- 
1. 
6- 

5- 
4. 

3- 
2- 

I -  

---SURFACE 
-9BOTTOM 

STATION M22 SALINITY (x.) 
---SURFACE 
-BOTTOM 

STATION M22 DISSOLVED OXYGEN (ml/l)  
---SURFACE - BOffOY 

b 

STATION M22 TUR8lDlTY --- SURFACE 
-9OlTOM 

n A A  ,v '\\, .. .. ----- 
M '  A I  m i  

1981 1982 

Ficlure F-8. S t a t i o n  ?I22 CTQ/?!O ,, OH -'and t u r b i d i t y  data.  
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d isso lved oxygen. An up es tuary  g r a d i e n t  was ev ident ,  p a r t i c u l a r l y  f o r  

s a l i n i t y  and pH. Values f o r  these parameters t y p i c a l l y  decreased from 

E5 t o  El. Sta t i ons  E3 and E4 were s i m i l a r  f o r  a l l  va r iab les  except 

d isso lved oxygen which was much h igher  a t  E3. This d i f f e r e n c e  may be 

a t t r i b u t a b l e  t o  increased pr imary  p r o d u c t i v i t y  o r  t u r b u l e n t  mix ing  a t  

E3, the  most shoal of the  es tua r ine  s t a t i o n s .  

Marine waters of the 10 meter i soba th  va r ied  g r e a t l y  among depths 

and c ru i ses .  S t a t i o n  d i f f e r e n c e s  were minor: sur face  pH values were 

lower east  o f  the d i f f u s e r  and h igher  west o f  the d i f f u s e r ;  mid-depth 

s a l i n i t i e s  var ied  on average by 1 O/oo; and average bottom s a l i n i t i e s  

d i f f e r e d  by about 2 O/oo f o r  the  d i f f u s e r  s t a t i o n s  MlOA, DS, and DW 

as compared t o  cont ro ls ,  M3 and M18. 

Frequent s t r a t i f i c a t i o n  o f  marine waters occurred bu t  p e r s i s t e d  i n  

summer months r e s u l t i n g  i n  severe hypoxia. Dur ing these per iods,  

s a l i n i t y ,  pH and d i sso l ved  oxygen c l i n e s  were observed w i t h  h igh  

s a l i n i t y ,  low pH and low d i sso l ved  oxygen values occu r r i ng  i n  bottom 

waters. 
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G, 
1 
N 

n 

C. Gastrqmda 
mid. gas trqd 

Prosobranchia ( S h  Class) 
mid. pros&anch 

F. Neri tidac 
urid. neritidire 

F. Littorinidae 
littorina sp. 

F. Archi tectonicidae 
Phi 1 ipoa krells i i 

F. C e r i  thi id& 
Ceri th iwsk  sp. 
unid. sp. 

F. €pi toni id* 
E p i t m m  sp. 

X 

X 

x x  

x x  

* x  x x x x  

X 

x x x  x x x x  

X X 

X 

X 

X 

. 



L IC, 

F. A t  lanlidae 

F. Nat icidae 
wid. Naticidae 

CylatiUll partl-11 
Charania viitikqata 

wid. Mricidae - TIvis 9. 

-- L;, 
1 
u 

F. Muricidae 

F. Cohnbe 1 1 idae 
Anachis sp. 

F. Nassari i d s  
Nassarius sp. 

F. Twitlie 
wid. T w r i d e  

X X x x  
X 

x x x x x x x x x  x x x  

X 
X 

X 
X 

x x x x x x  

x x x x x x x x  

x x x  X 

I 



11902 
TAXA 6 1 7 1 8 1 9 1 1 0 1 1 1 ) 1 2 1 1 I  2 1 3 1 4  

&isthdranchia (Stb Class) 

F. 

F. 

F. 

F .  

F. 

C. 

F. 

mid. Cpistlldranch 

P khn pmtostriatus 

Li t iwa nclamtana 

Liiilacina troclii foniris 

Achnidae 

Pyaiiidell id= 

L iinacinids 

Cavoliniidile 
Creseis acicula 
Creseis canica 
Creseis virgula 

mid. clionidae 
Paraclime lcqicadata 

Oivalvia (Pelecypocla) 
mid. pelecypod 

Pkriaiurphia ( S h  Class) 

mid. Myti lid= 
Wiolus demissus 

-- 
-- 

C 1 i m i d e  

Mi lidae 

X 
X 

X 

x x  

x x  

x x x x  

X 

x x  
X 

x x x x x x x x  

X 
x x x  

X 

X 

x x  x 

X 
x x  
X 

X 
X 

x x  

X 
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Tdhle G-1. cartirual 

C. 

C. 
0. 

C. 
0. 

C. 
0. 

F. 

Crirstama (Sib PIIylu3 
U r a d r i q d a  

C l a r h r a  
Penilia avirostris 
- - - .  _ .  - ~ a d ~ n  polwtlenroides 
Evadne krges t ina -- 

C q x p l a  
Cal arroida 

uiid. calaloid 

Eucalarurs sp. 
Calanitlde 

Eucalmts pi leatus 

kbr 1 t 

x x x  
X X 

x x  

x x  
X 

x x x  x x x  

X 

r n l t  X 
Juvenile X x x x  x x x  
Milt x x x x x x x x x  x x x  
Juvenile X X X X X X X X X 



L 

Tibk G-1. untinued 

I1w 
TAXA 6 I 7 1 a I 9 I 101 111 121 1 - 2 1 3 1 4  
---e- Rhincalmrs sp. Juvenile 
Rhincalanus cornutus khlt X 
W i n u l a  vulgaris Adult x x x  x x x  

h e n i  le X X 
N m a l m r s  niinor Adult X x x  

Juvenile X 

X 
- 

-- 

F. 

F. 

F. 

Parxalanidit? 
Parvocalanus crassirostris A&lt X 
Paracalamu qiaslnorfi, iidr it i i x  

h e n i  le 

Ttrmridae 
-- Tennra longicornis I\rlrlt 
Tmnra stylifera A&lt x x  
_I_ 

Juvenile X 
Temvra turbinata 

Centrqpagidae 
Centrcpaqez sp. 

Centrcpaqes tiailatus 

X i i x x x x  A X X  
X 

x x x  

X 
x x x x x  x x x  

x x  x x x x x x x x x x  &it 
Juvenile X X X 

khlt 
Jweni le 
Arlrlt 
Juveni le 

X 
X X 

x x  x x x  
x x x  

Centrwaqes velificahs I\rlrlt x x x x x x x x x  x x x  
Juvenile X X X X X x x  x X 



- 
1W 

TAXA 6 I 7 I 8 I 9 I 101 Tq-12f 1 I 2) 3 I 4 

X 
F. Diaptanidae 

Pseurlodiagtaus coronatus Adrlt x x  I(  x x x x  
Juvenile X x x  X 

F. 

F, 

F. 

F. 

F. 

Candaci idae 
Candacia cirrta --- 

Pcntellidae 
Labiikxera aestiva 

Pontel l a  nleadi i 
Pontella spinipes -- 

Calancpia .!m-icana 

Acartiidae 
Acar t i a 1 i 1 1 jebclr.g i i 
k a r t i a  tmsa -- 

l o r  tanitlae 
lortanus carpernis 

Eucliaeta sp. 
hcchaeta -- iiw ina 

Wlt X 

Adult x x x x x x x x x  x x x  
Juvenile X X X X X X X X X X X X 
Mlt 
ALfult 
Mlt 
Wlt 
klrlt 
Juvenile 

X 
X 

X 
x x x x  

X 

kl11 t x x x  
Adllt x x x x x x x x x  x x x  
Juvenile X X X X X X X X X  X 

Prkllt X 

JlNeni le 
Adult 

X 
x x  



Tdile 6-1. mitinted 

TAXA 
I19M 

6 I 7 8 I 9 I 101 111 121 1 I 2 1 3 1 4  

I=. 

0. 

F. 

G, 
I 
w F. 

F. 

F. 

wid. I rq iz t icoid  

Tachidi id= 
- €ut- acut i frons 

Cslcpoi+ . 
inid. cyclqmid 

O i  thonigae 
O i t h  colcarva . 
O i t b a  plunifera 

- Oncaea nlediterranea 

- Cnryaerts ailamicus 

Corsaeca gleshecht i 
C o r ~ ~ a e ~ i s  2ihil a tus 

--- 

Oncix?id& 

Corsaeide 

Sq@birinidz 
S m h i r  ina nigranacu lata 

Adrlt 

Adllt 

Adult 

Adult 
Adult 

Adrlt 

lWult 
Juveni le 
Milt 
AhIt 

Adrlt 

X 

X 

X 
X 

X X 

X 

x x  

x x x x x x x x x  
X x x x  

x x x  x x  

x x  

X x x  

x x  

x x  
X 

x x  x 

X 



Tahle G-1. untinrcd 

m 
I 

x x x x  X x x  x x x  

rnlt X 

C. Cirripedia 
inid. c i r r i@ C s r i s  x x  x x x  x 

Niupli i x x x  x x x x x  x x x  
C. 

0. 
w 
0 

0. 
F. 

0. 
F. 

0. 

F. 

Malacostraca 
Ikplocarida (Siper &&r) 

Pericarida (Sqw Or&-) 

Stuiatqoda 

Mysidaccea 
Yys i d s  

mid. stailatqd Lirv*  x x  

&iws alrrlyra 
-@itlqxiz bahia 
Prailysis atlantica 
Brasi l-is cas t ro i  

Oiastylis sp. 
Gxyrros t y I is smi 11) i 

mid. isqm1 

mid. cylutlnid 

- - -- 

C u w e a  
Didstylidix 

-- 
I sopoda 

Cymtl w, idic 

X 

X 

X 
x x  

x x  X 

X 
X 

X 

X X 



T & k  G-I. continued 

Mmidae sp. A x x  

0. hlphipada 
F. Bateidae - Batea cattwinensis 

F. C o r q h i  idae 
Chrqhiuii sp. 

F. lsaeidae 
Mcrcprotqws sbilakeri 

F. Isc~oceridae 
Jassa sp. A 

F.  Stenothoidae 

GI 
I 
t-. 
r - 

X 

x x  

x x  

X 

-. 
mid. b e r i i d e a  X X 

Eiccarida ( S q w  Or&) 

wid. aphairsiid 
Stylacheirm- l ~ i c o m e  

mid. &@ M. x x x  

kga lqx  X X 

0. Eiphais iacea 
F. Eiphaus i idae 

0. Decil()& 

Zoea X 

x x  

X X 

x x  x x  

x x  
x x  x 

X 
x x  
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I1w 

Palammetes sp. PL x x  x x x x x  
Zoea x x x x x x x  

Palaemvletes pugio PL 
Neapontoniks beaufortensis PI- 

.. 

x x x  x 
X 

F. Alpleidae 
Alpheus sp. h a  x x  x x x x x  
Alpheus teterochaelis PI- X 

Alpheus normdMi Zoea X 
Zaea x 

F. Ogyididae 
!?w!& sp. P l  X 

Zoea X 
X 

~ 

hyrides alpliaerostris PL X x x  
Zoea x x x x x x x x  

F. Ilipplytidae 
liippolyte plarracanttia 
Latreutes 91. 
Latreutes fucmm 
Latreutes parvulus 
LyYMta urrdrrrranni 

Processa kniudensis 
F. Process idire 

X 
X 

x x  

X 
X 

Zoea x x x x x x x x  x x x  
PL X 
PL X 
PL X 
Zoea 

PL X X 



TQle G-1. uritillucd 

*- 
-e 

F. 

F.  

F. 

F. 

Ernerita sp. 

A Ihneidilc 
Albunea sp. 

A l h m a  caret i 1 

Leucos i ilk 
Persqhona sp. 

C a l q  id& 

Porhtnidae 

I b a t u s  sp. 

mid. p w t w i i d  
C a l l i m t e s  sp. -- 

Zoea 

Zoea 

PL 
PL 
Zoea 
M e g a b s  
PL 
PL 
R 
Z w a  
Mrja lnps 
Znea 
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X 
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X 
X 
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x x  
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x x x  
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x x x  X 
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x x x x  
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C. Larvacea 
F. Oikapleuridae 

Oikapleura sp. 

Vertebrata (Sllpl\ylun) 

wid. mgillifonn 
mid. teleostei 

C. Osteichthys 

5. Ophiclrthidae 
rbcrcphis punctatus 

F. Clupeid= 
mid. cllpeid 

&evoorth sp. 

Adrlt X x x  

Adrlt x x x x x x x x x  x x x  

Ege X 
€99 X x x x x x x  
LarViM? x x  X 
Y-s lwae x x x  x x  x 
P l  X 

L W *  
PL 

Ea x x x x  
Y-s larvae x x  
Larvae x x x x x  
PL x x x  
Ea x x x  
Y-s larvac x x  

X 
X 

X 

X 

X 
X 



Td)k G-1. untinuerl 

t, 
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1- 
03 

11982- 
TAXA -- 6 I 7 I 8  I 9 I 101 111 121 1 I 2 1 3 1 4  

larvae x x x x  x x x  
I’L x x x x  x x x  

PL x x  
llarerrgrla Jagtiana x x  -- 

F. 

Sadinella aurita 

F. (2i-1 iesoc i d e  
Gohiesox - strumus 

E9!3 X 
Y-s larvae x x 
LarViM? x x  
PL x x  

X 
X 

x x  

Y-s larvae 
L m & ?  
PL 
E99 
PL 
€!Iff 
Y-s larvae 
Larvae 
PL 

x x x x x  
x x x x x x  
x x x x x x  
x x x x  X 
x x  X 
x x x x x  

X 
x x  x x  
x x x x x x  

PL X 
PL 

Larvae X 

X 
x x  
x x  
x x  

x x  

X 
x x  X 

X 
X 

x x  X 

cn I? 
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Table G-1. cantinted 

PL 
PL 
PL 
L W X ?  

Seriola sp. 
Traclwus sp. 
Tractmaws lathami 

X 

X 

F. 

F. 

F. 

llatiru 1 id= 

Sparidae 

Ibtnulon sp. 

Lagodm rhrriboides 

x x  LW&2 

PL x x x  

Scimidae 
inid. sciaenid 

G, 
I 
N 
0 

X X X X E99 
Y-s larvae 

x x  
X x x  

X 
X 

L W i E  
LarVae 
Y-s larvae 
Larvae 
PL 
Lavae 
Larvlx? 
I% 
Larvae 
PL 

X Cymscian sp. 
Cymscion areriarius 

X 
X 
X 

x x  
X 

X 

X 
X 
X 

X 
X 

X 
X 

Cymcpn nebulosus 
CJOSClan mttv1s 

--__I 

Larirrus fasciatus 
X X 

X 
X 
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T h l e  G-2. Systenlatic l i s t  of estuarine qlanktan ~MMI their imnUIly occ~m1ce 
MqyA901 - b p i 1  1982 

I1982 
TAXA 6 1 7 1 8 1 9 1 1 0 ) 1 1 ( 1 2 1 1 I  2 1 3 1 4  

CNIMIA 
c. I ~ m O a  

mid. W o r n  X 

x x x x x x x  
AMELI[# 

C. Poljclraeta 
mid. polFtt&e L a V S  X X x x x x  

Mnlm 
C. GastrcQoda 

mid. gastropod 
Pmsobranchia (Sd~lass) 

mid. prosdrawti 

L i  ttorina sp. 

0. kuyastmpoda 
F. L i  ttorinidae 

X 

X 

X X 

x x  X 

x x  x 

X 

X 



L 

11w 
TAXA 5 1 6  1 7 1 8  I 9 I 101 111 121 1 I 21 3 1 4  

F. IIykdd idae 

F. Caecidae 

f. Epi h i  idae 

Ilv(e-obia y). x x  X 

- Caeclrll sp. X 

V Epitmon sp. n 

r iiaiicf& r. 
mid. Naticidae 

0. N t q a s t r q d a  
F. Coluihll idae 

Anacliis sp. 

F. Nassari id* 
Nassarius sp. 

mid.  cpistldwanch 

Acteon punctoslriatus 

Qisttlobranchia ( S d c  lass) 

0. Ceplialaspidea 
F. Acteonidae 

0. Nudilranctr ia  
mid.  rrvl ikmh 

C. Uivalvia (Pelquwld 
w i d .  pelecLpolla 

X 

X 

X 

V n 

X 

X 

x x x x  

X x x x  

X x x  

' X  

X 

x x  X x x x x  x x x  



Tdk G-2. cmtinrcd 

0. 
F. 

F. 

0. 
F.  

F. 

F. 

F. 

F.  

&ti loida 
qyt i 1 idae 

mid. nlytilidae 
Modiolus danissus 

X X 
X X X X 

Os tre id= 
X x x x  Crassos t rea v i rg inica 

I le terodM ta (Si& 1 ass I 
Vcneroida 
Petricolidat 
-I Petricola @loladifmiis 

Tellina sp. 
Tellinitlae 

x x  X 

x x  

X 

X x x  

X 

X X 

Oonacidae 

Solenida? 

fbnax sp. - 

X Ensis niinor 
Solen viridis 
-- 
--- 

M x t r i d z  
Milina Iatera -- ___ x x x x  X x x  i s  - 
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IlW 
TAXA 6 I 7 I 8 I 9 I 101 111 121 1 I 2 1 3 1 4  

F. Termridae 

Eurytermra affinis 

JLNenile X 
M t  
Jm/eni le 
h l t  
h e n i  le 

F ,  Cai tropay idac 
Centrwes Itmatus lWllt 

Juveni le 
Centrapqes velificatus Juvenile 

X 
X 

X 
X 

X 

X 

X 
X 

X x x  
x x  

X 

Psadodimtcnus urtnatus klrlt X x x x x x  X 
Juvenile X X x x x x x  x x x  

F. Pmte 11 idae 
labidocera aestiva Arlult 

Juvenile X X 
x x  

x x x x x x  x X 

F. kart i idae 
-- Acartia tmsa Ahlt x x x x x x x x x  x x x  

Juvenile X X X X X X X X X X X X 

F. Tortanide 
Tortanis sp. Jwen i le X 

n 
\ I  
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Table G-1. a t in rer l  

t r i s  PL X X b r i d e s  alphaems 

Zoea x x  X X 
F. Hippolytidae 

F. Callianassidae 

L t a w A m i  Zoea R q * f i m  

Pi. X 
ZOf33 x x x x  
Zoea x x  x x x  

F. Porcellanidae 

F. Oiqmidae 

+ 

X mid. porcellanid Zoea 

Clibanarius vittatus Zoea X X 

X 

F. Pagwidae 
&!!E2 sp. x x x x  

X 
F. Portunidae 

Callinectes sp. pc 
Zaea X x x x  

x x  x kgalops X 

X 

x x  

X 

X 

I 
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Tibk 6-2. continued 

- 11w 
TAXA 6 1  7 1  8 1  9 1  101 111 121 1 I 21 3 1  4 
Callinectes sapids PL x x  x x  

2aea X 

0 
I 
u 
N 

F. Xanthidte 
mid. withid 

Ilexaganqms anqatifrms 
- E u r S p w s  sp. 

R i  thmpanop a ~ s  harrisii  

him imercenaria 

f. Pirnotlwidae 
Pimixa sp. -- 

Zoea 
Zoea 
Zoea 

Zwa 
k j a  laps 
Zoea 
MjgaloQs 
Zoea 
h a l a p s  
Zoea 

M a l +  

PL 
Zoea 

X 

X X x x  
X 
X X X X X X  
x x  X 
x x  x x x x  
X X 
x x x x x x  X 

x x x x  
x x  X 

x x  
Pimottwes sp. PL X 

F. Crilpsidae 
sesanna y’. 

X 
x x x x  

h a  x x x x x x  
Mjgalqx X x x  

x x  
X 

x x  

x x  x 

x x  
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L a V @  
PL 

X 
X 

x x  
X 

Gobiesox strumsus 
X 

F. 

F. 

F. 

F. 

F. 

AUwinidae 
kibras nwtiiiica 

h i d i a  beryllina 

X 
X X 
x x x  
x x  X 

X 
x x  

x x  X 

Syrjnathldte 

Carangidae 

S ~ U U S  Icwrisianae 

mid. carangid 

PL X X 

X 

X 
X 

Sparidae 
Lagodan riunbides PL X 

Scimidae 
wid. zciaenid €99 

Y-s Iw 
LarV&? 

x x x x x  
X X 
X 

X x x  x 
X 

Bairdiel la & p u r a  



Table 6-2. mti& 

LIFE 1981 I1982 
5 1  6 I 7 1 8  I 9 I 101 111 121 1 I 2 1 3 1 4  

L W a e  X x x x  x x  
PL X x x  

PL X X 

TAM HISTrnY 
Cymscion arenarius v-s Ian/ X 

cynoscian nebulowrs LWiX? X x x  

Leiostalus xanthurus L W *  
h t i c i r r h u s  sp. Larvae X 

PL X 

X 

HicropoFlcwrk urvkrlatus Larvae X 
PL x x  y--- ias craiiis Larvae 

Sc amqx ocellatus Lavae 
PL 

Stellifer lanceolatus LWiX? 

mid. b l e w  Lirv&.? 

wid .  @y Y-s larv 

PL 
F. B lemidae 

F. Gobi idac 
PL 

La-vae 
PL 

F. S t m t e i d e  

F. Bothidae 

P q r i l u s  al@dotus Y-s l a r v  

Cit lwicht& sp. PL 

X 
x x  
X 

X x x x  

x x x x  x x  
X 

X 
X 

x x x x x x  
X 

x x x  
x x x x x x  
x x x x x x  

X 

X 

X 

X 

x x  

X 



I LIFE 

F. Soleidie 
Acliirus lineatus LWV= X 
tFInectes Rlaarlatus P l  

F. 

F. 

Cyug loss idae 
Smuras civi tatus PL 

Tetrdmtidau 
sduleroides sp. L W @  

X 

n n 

X 



1lon FCC 

4J"S CFC 

7300 a 



F Values for post larval hucifer fmi 

#sH SIZE MY JLN Ju WG SEP OCT w E C  
- 

.____ 

LYIN FW wt PPI\ 
-- 

F Values for post larval Penaeus sp. 

#W SIZE 
- 

w Bdt 2.93 * 2.07 11s 6.52 * 1.21 & 

MQY JUJ Ju WG SEP OCT w EC 

. ..- 

6.59 * 

F Valices for post larval Acetes ivicricanus 

ns (rwn-significant) 
(significant ) 



TdbleG-4. cantinred 

M 3 l  SIZE 
- 

F Valires for l m a l  Urevoorlia s. 

MY JUJ JL PlG SEY OCT MI E C  JAN FEU MUl PPR 
____ 

F Values for post larval Micrqmqnnius undulatus 

3 . 3  * 2.63 A 1.12 IIS 

ns (tm-signif icant 1 
* (significant) 

\ '  





Tdjk 6-4. wltinred 

F Values for larval C y u c i o n  regalis 

MSH SIZE MY m Ju WG SEP OCT Nw DEC ClAN FEB wut PER 

- 

#st1 SIZE MY Jw 311 PIG SEP OCT NDV OEC &ti 

ns (rim-significarrt) 
*- (significant 1 

KSH SIZE MY 3LN NDV E C  LMN FEU 



F Values for ~~~lksac larvae Pnchoa sp. 

KSH SIZE MV Jw .Ju 
- 

F Values for ms Andron mitchilli 

333 Bott 2.97 * 

ns (nm-signif icant 1 
* (significant 1 



b i  
I 
P 
P 

M31 SIZE MY 3uJ Jll ffi  SEP KT Nov OEC cwI( FEU ;-Ti; 
F Values for eggs Sciaenidae 

333 Uott 3.47 * 6.54 * 

rrj (m-siynificant) 
* (sigriificant) 

n 
\ /  
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I
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r 

MSH SIZE MY u Ju ffi  

Td~le 6-4. mtirvled 

YP KT Mn/ OEC m FEB MR PYR 

F Values for Ikxapmqms w)ustifrans 

- 

333 Rott 2.a * 

0 333 eott 
m 
I 
6 

1.12 m 

ns (rm-significant) 
* (significant) 



Td)k 6-4. mtirwed 

F Values for females k a r t i a  tmsa 

Wsti SIZE MY JLN Ju f f i  SEP OCT N(w EC ” E13 rw 
~- 

PPR 

I I I I 
“ I  “I “ I  “ I  Y FEW SIZE. MY 3LN 

I I I I ” I  “ I  “ I  

ns ( nm-s igni f icant 1 
* (significant 1 

).Esti SIZE MY Jw Ju PUG SEP OCT w E C  t.” FEB w MI 



T & k  6-4. cartinred 

JUJ 3L PUG SEP OCT MI/ E C  JWd FE8 #SI1 SIZE MY 

F Valucs for fanales Ceritrqwes vel i f  icatus 

___ _ _ _  

MPR A34 

K W  SIZE MY u JL WG SP OCT 

F Values for total  Centrapages velificatus 

NDV 

KSH SIZE MY m Ju ALG w OCT NDV IXC JIv’l FEU Iuyut PI14 
.- 

ns (m-signif icant)  
* (significant) 



L 

#SI1 SIH MY 

rc, 

3uJ 3L WG !w E T  M3v ffc FEB EWR APR 
I 

F V a l e  for total Tmnra turbinata 

333 Surf 
333 Bdt 

6.43 * 
29.46 * 

ns (nm-significant) 
* (significant) 



Table G-5. 

Student -Newman -Keu Is Test 
S ta t ion  Means 

B i omass On ly 

M A Y  
333 Surf 
- 

DW OS DE M22 DN MlOA M2 1 M18 M3 
1.395 0.693 0.608 0.591 0.506 0.504 0.486 0.236 0.219 . 

JllN 
505 Surf 
-- 

M22 DS ON DW 
0.742 0.420 0.366 0.183 

MlOA MI8 DE M2 1 M3 
0.181 0.176 0.171 0.144 0.110 

333 Surf M2 2 DS DN DW M l O A  M18 DE I a1 M3 
1.644 0.744 0.587 0.271 0.253 0.230 0.199 0.128 0.059 

333 B o t t  M2 1 DN ow M22 Mi8 MlOA DE M3 DS 
2.066 1.597 1.573 1.038 1.018 0.779 0.754 0.586 0.257 

JUL 
333 Surf 
- 

M2 1 DE US MlOA 1)N M3 DW M2 2 M18 
1.412 1.246 1.070 0.628 0.599 0.568 0.520 0.518 0.452 

505 Bot t M22 UE DN DS M2 1 DW M l O A  M3 M18 
0.936 0.435 0.334 0.330 0.330 0.292 0.144 0.083 0.067 

c3 
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Table G-5. continued 

Student -Newman -Keu Is Test 
Station Means 

Uiomass Only 

NOV 
505 Sott 0s ON H2 1 ow M3 MlOA M22 DE M18 
-- 

16.330 3.163 2.723 2.161 1.963 1.388 1.322 0.594 0.556 

333 Rott 0s ON H2 1 ow M3 H22 DE M18 MlOA 
8.878 3.793 3.667 3.056 2.514 2.081 1.634 1.531 1.085 

DEC - 
c, 505 Surf 
1 
UI 
N 

333 Surf 

505 8ot t  

333 8ot t  

M l O A  M18 ow DE H22 0s M3 ON M2 1 
1.806 1.629 1.124 0.856 0.786 0.580 0.403 , 0.154 0.153 

M l O A  H18 DE ow M22 os M3 M2 1 ON 
1.978 1.649 1.221 1.190 0.619 0.352 0.255 0.200 0.153 

M3 M18 ON OW DE M O A  os M2 1 M22 
2.061 1.399 1.338 1.308 1.146 1.046 0.968 0.524 0.455 

M3 ON M18 ow DE 0s MlOA M22 M2 1 
1.988 1.951 1.322 1.297 1.280 1.165 1.092 0.542 0.396 
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Table G-5. continued 

Student -Newman -Keu 1 s Tes t 
Station Means 

Bioinass Including Ctenophores and Scyphozoans 

AUG 
333 Bott 
- 

M22 
1.568 

0s Dw M21 M3 M1 OA ON M18 DE 
0.753 0.414 0.401 0.395 0.328 0.315 0.290 0.205 

OCT 
505 Surf 
- 

#2: 
17.083 

H22 DS WlOA Dsi D'i DE n3 M i  B 
1.321 0.817 0.688 0.499 0.459 0.287 0.166 0.134 

0 333 Surf 
I 
ul 
0 1  

M2 1 
12.137 

M22 MJ MlOA 0s ON DE M3 M18 
2.331 2.173 1.606 1.090 0.734 0.311 0.254 0.251 

333 Oott M2 1 
9.244 

ON Dw M I  OA OS M3 p122 M18 DE 
4.968 4.713 3.216 3.125 3.041 2.967 1.789 1.295 
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Table G-6. continued 

-- Lucifer ___I faxoni post larvae 

Student -Newman-Keuls Test 
Stat ion Means 

AUG 
505 Surf 0s ON DE 6118 H22 ow MlOA M- E12 1 
-I 

3O.ooO 29.567 1.867 1.300 1.000 0.900 0.500 0.233 0.033 

505 Bott 

SEP 
505 Bott 
-- G )  

I 
UI 
4 

oc B 
505 Surf 
-I 

n22 
6.467 

M3 
5.033 

M2 2 
1219.433 

0s F410A ow ~41 a ON DE H3 M21 
0.533 0.267 0.1167 0.1100 0.100 0.067 0.033 0.000 

M22 M18 DW MLOA DS DE DN F42 1 
2.600 2.167 2.000 1.933 0.500 0.367 0.133 0.033 

MlOA 0s ow M3 ON M18 M2 1 DE 
70.300 0.400 7.967 0.900 0.633 0.600 0.267 0.033 



Table 6-6. ’ continued 

Student-Newman-Keuls Test 
Stat ion Means 

Luc i fe r  faxoni post larvae 

NOV 
505 Surf ow MlOA DE M18 M3 M22 UN DS M2 1 
- 

31.833 17.967 17.833 14.433 9.000 5.367 4.367 0.800 0.467 

505 Bott M22 OS ON M2 1 ow M3 DE M18 M O A  
10.533 8.567 5.033 4.767 1.433 0.900 0.867 0.733 0.467 

m 
I 

U I  
a3 

Penaeus sp. post larvae -- 
,IUL 
505 Uott M2 2 ON M3 DS ow DE M2 1 M18 M1 OA 
- 

0.633 0.233 0.167 0.133 0.067 0.067 0.033 0.033 0.033 

AliG 
505 Surf DN M1 8 DW DE MlOA os M3 M2 2 M2 1 
-- 

1.500 0.600 0.600 0.467 0.267 0.267 0.100 0.067 0.033 

SEP 
505 Uol t  M3 M22 US M l O A  M18 DW DN DE M2 1 
I_ 

0.500 0.200 0.167 0.133 0.067 0.033 0.033 0.033 0.000 
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Table 6-6. continued 

Student -Newman -&eu 1 s Tes t 
Station Means 

Urevoortia w. larvae 

NOV 
5x.E Surf Dw ON HlOA os DE M22 M2 1 M18 M3 

59.433 16.367 15.333 10.167 8.733 6.767 5.133 3.667 2.500 

OEC 
505 B o t t  
- 

MI 8 OE I422 H21 ow ON M3 MlOA os 
0.200 0.133 0.033 0.033 0.033 0.033 0.000 0.000 0.000 

FEE 
505 Surf M3 M22 os DE M18 MlOA ow M2 1 DN 
- t, 

I 
01 
0 0.300 0.300 0.167 0.133 0.067 0.033 0.033 0.000 0.000 

505 B o t t  M2 2 M2 1 ow DS DN DE M3 M18 MlOA 
0.367 0.033 0.033 0.033 0.033 0.033 0.000 0.000 0.000 

Brevoortia z. post larvae 

NOV 
505 Surf LIW MlOA M18 M2 1 UE 0s ON M3 M2 2 
--- 

6.100 3.433 2.333 2.333 1.933 1.533 0.733 0.233 0.133 

DEC 
505 Surf MlOA DS DW DE ON M3 M22 M18 M2 1 
- 

6.133 1.667 1.500 1.200 0.867 0.033 0.233 0.133 o.o(lo 
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Table G-6. continued 

Student-Newman-Keuls Test  
Station Means 

G, 
I 
0, 

SEP 
505 O o t t  
- 

DE DW M3 M18 DN MlOA DS M22 M2 1 
2.267 2.133 1.133 1.067 0.967 0.800 0.467 0.433 0.367 

APR 
505 Surf M22 DS DE M3 M2 1 MI 8 MlOA ow DN 
- 

1.133 0.067 0.033 0.000 0.000 0.000 0.000 0.000 0.000 

Cynoscion regalis post larvae 

APR 
505 Surf 
- 

M2 2 DS M3 M2 1 M18 MlOA DW , DN DE 
0.267 0.033 0.000 0.000 0.000 0.000 0.000 0.000 0.000 P 

505 B o t t  M18 DE MlOA M3 ON M2 2 DW M2 1 DS 
1.500 0.967 0.367 0.233 0.233 0.167 0.167 0.133 0.100 

- Clgeidae -- larvae 

SEP 
505 Surf DE M18 M2 2 M3 M l O A  OW M2 1 DS DN 
__ 

0.667 0.333.  0.267 0.233 0.233 0.067 0.033 0-000 0 . ~ 0  
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Table G-", continued 

Student-Newman-Keuls Test 
S ta t ion  Means 

Anchoa m i  tch i  11 1 eggs 

JUL 
333 Surf MI 8 H3 ow DE os M2 1 ON M22 MlOA 
- 

425.733 332.100 213.433 172.500 35.367 18.933 17.367 0.000 0.000 

333 Bott  US M18 M3 I)€ ON ow H2 1 MlOA M22 
18.567 10.033 5.033 4.633 4.400 1.533 1.367 0.733 0.033 

0 Anchoa hepsetus eggs 
I 
0, 

JUL 
333 Bott  M3 DS M18 ON CM DE HlOA M22 M2 1 
- 

6.033 4.600 2.900 0.633 0.467 0.233 0.100 0.000 0.000 

Sciaenidae eggs 

3UL 
333 Surf 
- 

MlOA ow M3 DE M22 M2 1 M18 os ON 
14.567 5.967 1.700 0.700 0.100 0.100 0.000 0.000 0.000 

- 
DE O S  M18 OW ON M3 MlOA M22 M2 1 
8.400 6.467 5.133 2.000 1.833 0.967 0.633 0.233 0.000 



Table G-6. continued 

S tuderi t -Newinan -Keu Is Tes t 
Stat ion Means 

- Sc i aen idae eggs 

AUG 
333 Surf 
-- 

M2 1 DE H18 M O A  M3 DW US ON M2 2 
27.100 22.800 17.733 15.867 5.000 3.567 1.967 1.100 0.233 

333 Bot t  M3 MI8 DE M2 1 MlOA DS ON DW H22 
27.000 21.000 10.033 8.867 6.700 3.133 1.833 1.633 0.233 
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I 1 

Table 6-6. continued 

S tuderi t -Newman -Keu 1 s Tes t 
Stat ion Means 

Pinnixa x. zoeae 

JUL 
333 Surf M2 1 M O A  DE W3 M18 DS M22 ow ON 
- 

0.167 0.133 0.067 0.033 0.033 0.033 0.000 0.000 0.000 

-- llexapanopeus angustifrons zoeae 

MAY 
333 Surf M18 os M22 DE M3 DW ON H1 OA M2 1 
-I- 

m 23.900 13.800 12.867 8.900 4.000 4.000 3.067 2.133 1.900 
I 

0 

333 Uott M2 2 M2 1 M3 DE H l O A  M18 O S  ow DN 
46.067 23.400 20.767 16.267 11.867 9.400 7.767 6.267 4.400 
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Table G-6. continued 

Student-Newman-Keuls Test 
Station Means 

Acartia tonsa total 

JUM 
333 Bott M18 BE M3 MlOA ow M2 1 M22 ON os - 

2796.866 1659.233 1633.300 1351.967 1299.100 523.300 390.567 51.533 7.467 

JUL 
333 Surf os 6121 ON M18 DE ow MlOA M22 M3 
- 

14437.430 13798.465 2766.030 1874.633 1057.633 493.433 483.800 273.733 i65.433 

0 
I 
-4 
w 333 Bott M3 6118 QS QW M2 2 M2 1 MlOA DE ON 

6613.066 2794.167 1693.800 870.800 835.267 440.133 336.567 138.767 116.633 

Centropages velificatus males 

JUN 
333 Surf M22 QS ON ow M18 MlOA DE 612 1 M3 
- 

133.467 76.267 31.667 &.967 3.200 0.767 0.733 0.100 0.023 

333 Bott M2 2 ON ow DE MlOA os M3 M2 1 M l 8  
56.067 11.533 10.500 5.567 2.433 1.067 0.000 0.000 0.000 



Student -Newnian -Keu Is Test 
Stat ion Mearis 

Centropngez v e l i f i c a t u s  females 

JUN -- 
333 Surf M22 DS DN M18 MlOA DE Dw M2 1 M3 

143.200 65.500 26.633 4.100 1.200 1.100 0.767 0.267 0.067 

Ceritropages v e l i f i c a t u s  t o t a l  

JUN 
333 Surf M22 os DN DW M19 MlOA DE H2 1 M3 

G, 276.700 141.767 58.267 8.733 7.300 1.967 1.833 0.400 0.100 
I 

333 B o t t  M22 DW DE DN M3 MlOA M2 1 M18 DS 
82.733 31.433 27.233 19.433 8.967 7.300 4.567 3.400 1.367 

AUG 
333 Surf M2 2 OS ON M1 s DE OW M I  OA M2 1 M3 
-- 

210.700 122.533 109.300 47.100 23.567 21.300 7.367 1.300 0.661 

333 Bott M22 M18 DS ON UW UE MlOA M2 1 M3 
397.100 22.300 21.567 17.267 7.967 6.033 5.500 0.500 0.000 
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H . l  Species Discuss ion 

H . l . l  Penaeid Shrimp 

The shrimp f i s h e r y  o f  the south At1 ed 

almost e n t i r e l y  on the  catches of t h ree  species o f  penaeid shrimp, 

wh i te  shrimp, (Penaeus s e t i f e r u s ) ,  - brown shrimp, (Penaeus aztecus) , and 

p ink  shrimp, (Penaeus duorarum) - (Broad, :1965). - P. duorarum was no t  

found t o  be abundant i n  the  s tudy area. Hi ldebrand (1954) suggests 

t h a t  a combinat ion o f  low s a l i n i t i e s  and mud bottoms may bar  t h i s  

species f rom Lou is iana west o f  the  M i s s i s s i p p i .  

Two o ther  penaeid shrimp species, the seabob, (Xiphopeneus 

k r o y e r i )  and the rock shrimp, (S icyon ia  d o r s a l i s ) ,  have l i m i t e d  

Y e  

t e  Shrimp: j'enaeus s e t i f e r u s  

Cook (1970) have prepared a comprehensive synopsis of 

b i o l o g i c a l  da ta  on the  wh i te  shrimp, Penaeus s e t i f e r u s .  A number of 

o the r  i n v e s t i g a t o r s  have c o n t r i b u t e d  t o  knowledge on the  l i f e  h i s t o r y  

o f  the wh i te  shrimp. Some o f  the major c o n t r i b u t o r s  inc lude:  

Anderson, 7- e t  a l .  (1949a); Broad (1965); Christmas, -- e t  a l .  (1966); and 

Gaidry  and White (1973). 

commercial u t i l i  

H. 1.1.2 Wh 

L indner  and 

H- 1 

n t i c  and Gu l f  Coast i s  ba 



White shrimp spawn a t  sea probab ly  over the e n t i r e  range o f  t h e i r  

abundance bu t  u s u a l l y  i n  shal low coas ta l  waters. O f f  Louis iana, most 

spawning occurs i n  depths between 9 and 31 m. Spawning probably  begins 

i n  l a t e  March o r  e a r l y  A p r i l  and cont inues through September o r  

November w i t h  a peak i n  June o r  J u l y  (L indner  and Anderson, 1956). The 

eggs are demersal and the l a r v a l  stages p lank ton ic .  It has been 

est imated t h a t  one mature shrimp can produce from 500,000 t o  1,000,000 

eggs. Anderson -- e t  a l .  (1949) counted about 860,000 eggs i n  the ovar ies  

c 

o f  a r i p e  female 172 mm TL. 

The number o f  t imes wh i te  shrimp spawn i n  a season i s  no t  known. 

Most shrimp b i o l o g i s t s  agree t h a t  these shrimp may spawn repeated ly  i n  

a s i n g l e  season. L indner  and Anderson (1956) speculated t h a t  a s i n g l e  

shrimp cou ld  spawn as many as f o u r  t imes i n  a season and t h a t  a few 

females su rv i ve  t o  spawn du r ing  a second season. 

There i s  no record  t h a t  mat ing has been observed, but  i t  i s  

be l i eved  t h a t  - P. s e t i f e r u s  i s  promiscuous. The male at taches a 

spermatophore e x t e r n a l l y  between the  t h i r d ,  four th ,  and f i f t h  p a i r s  o f  

pereiopods o f  the  female be fore  spawning. I t i s  g e n e r a l l y  be l i eved  

t h a t  upon emission, the  eggs are f e r t i l i z e d  by sperm from the 

spermatophore. 

The eggs hatch w i t h i n  12 hours (Broad, 1965). The ac tua l  

emergence of the la rvae from the eggs takes on ly  a few seconds 
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(Pearson, 1939). Pearson (1939) descr ibed wh i te  shrimp la rvae  f rom 

specimens taken f rom p lankton.  He descr ibed f i v e  n a u p l i a l  substages, 

t h r e e  pro tozoea l  substages, and two m-ysis substages. Johnson and 

F i e l d i n g  (1956) repo r ted  t h a t  the  l eng th  o f  l a r v a l  l i f e  was 10 t o  12 

days depending t o  some e x t e n t  on l o c a l  food and h a b i t a t .  

A t  the  p o s t l a r v a l  stage, the  shrimp are s t i l l  p l a n k t o n i c  i n  the  

of fshore waters.  A t  a t o t a l  l eng th  of about 7 mn, they  en te r  t he  

e s t u a r i n e  nursery  grounds (Weymouth -- e t  - a l .  1933; Pearson, 1939; 

Anderson -- e t  al . ,  1949a; Bearden, 1961; Baxter  and Renfro, 1966). The 

means by which the  p o s t l a r v a l  shrimp make t h e i r  way i n t o  the  e s t u a r i e s  

i s  no t  understood, bu t  i t  i s  assumed t h a t  f avo rab le  t i d a l  cu r ren ts  are 

the  pr imary  mechanism invo lved  (Wi l l iams,  1955b). Gaidry  and White 

(1973) r e p o r t  t h a t  i n  Louis iana,  June t o  September i s  the  peak pe r iod  

f o r  p o s t l a r v a l  e n t r y  i n t o  the  es tua r ies .  I n  a d d i t i o n ,  lower numbers 

e n t e r  i n  l a t e  f a l l  and spr ing .  L indner  and Anderson (1956) s t a t e d  t h a t  

inshore  rec ru i tmen t  s t a r t s  i n  June and cont inues  u n t i l  the onset o f  

c o l d  weather. 

Upon reaching the  es tua r ies ,  t h e  p o s t l a r v a l  shrimp become ben th i c  

(Anderson e t  a l . ,  1949b; Wi l l iams,  1955b). Hab i ta t s  are cha rac te r i zed  

by sha l low water, muddy o r  peaty  bottoms h igh  i n  o rgan ic  d e t r i t u s ,  

abundant marsh grasses, moderate t o  low s a l i n i t i e s ,  and w ide ly  

f l u c t u a t i n g  temperature (Weymouth - e t  _ * '  a1 1933; Anderson e t  al., 1949a; 

Wi l l iams,  1955b; Loesch, 1965). 
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Growth r a t e s  of p o s t l a r v a l  shrimp i n  the  e s t u a r i e s  have been 

e s t i m a t e d  by a number o f  i n v e s t i g a t o r s .  Viosca (1920) and Gunter 

a t  I (1950) es t imated  growth a t  about 1.0 m p e r  day; W i l l i a m s  (1955b) 

1.2 mm p e r  day; and L indner  and Anderson (1956) a t  1.3 mm p e r  day. 

As t h e  shrimp grow, t h e r e  i s  a genera l  movement f r o m  the  s h a l  

m a r g i n a l  areas t o  the  deeper p o r t i o n s  of the  e s t u a r i e s  and then ou t  

t h e  open sea. White shrimp f i r s t  appear on the  e s t u a r i n e  f i s h  

grounds i n  June o r  J u l y  a t  a modal s i z e  o f  between 80 and 100 mm 

ow 

t o  

ng 

TL 

(Weymouth - -  e t  al . ,  1933; Gunter,  1950; L indner  and Anderson, 1956). 

W i t h i n  a month of t h i s  occurrence, some o f  the  young have reached 

o f f s h o r e  waters  a t  a modal l e n g t h  of between 100 and 120 mm. T h e i r  

seaward movement c o n t i n u e s  th roughout  t h e  summer and i s  he ightened i n  

f a l l  and w i n t e r  by l o w e r i n g  temperatures ( L i  idner and Anderson, 1956). 

Hence o f f s h o r e  commercial catches are dependent upon r e c r u i t m e n t  

f r o m  t h e  e s t u a r i e s .  Spawning a c t i v i t y  w t h i n  a season appears t o  

-_ -- - i n c r e a s e  - t o  a s i n g l e  peak and then d e c l i n e ,  b u t  t h e  young produced do 

n o t  f o l l o w  t h i s  p a t t e r n .  Depending on l o c a l i t y ,  two o r  t h r e e  broods o f  

young shrimp may appear on t h e  f i s h i n g  grounds each season. (Gunter,  

1950; L indner  and Anderson, 1956).  

Recru i tment  of p o s t l a r v a l  shrimp t o  the  e s t u a r i e s  i s  dependent 

upon o f f s h o r e  spawning which p r o b a b l y  occurs from March through 

November w i t h  a peak i n  June o r  J u l y  ( L i n d n e r  and Anderson, 1956). I n  

Lou is iana,  Ga idry  and White (1973, p. 140) r e p o r t  " t h e  p r i n c i p a l  i n f l u x  

o f  p o s t l a r v a e  occurs from June th rough August where i n  most years  t h e r e  
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are two or  th ree  d i s t i n c t  age groups or  s izes  i n  the  es tuar ies .  

Beginning w i t h  the  i n i t i a l  i n f l u x  o f  pos t la rvae i n  June, the shrimp 

show very  r a p i d  growth, and i n  mid August a 28-30 count per  pound 

(145-160 mm) wh i te  shrimp i s  found i n  the  estuary, a t  which t ime the  

f a l l  shrimp season i s  opened. The commercial fishermen harvest  these 

la rge  shrimp o f  h igh  value ea r l y .  I n  seven weeks these la rge  shrimp 

are caught, have emigrated o f fshore ,  o r  dispersed t o  where they  are 

l ess  access ib le  t o  commercial fishermen. About t h i s  t ime (mid- 

September) l a rge  numbers o f  j u v e n i l e  wh i te  shrimp appear i n  the  es tuary  

and represent  another d e f i n i t e  age group; occass iona l l y  a t h i r d  group 

appears i n  November. With the  passage o f  w i n t e r ' s  f i r s t  co ld  f r o n t ,  a 

mass o f f sho re  exodus occurs; these shrimp overwinter  o f f sho re  and i n  

sp r ing  r e t u r n  t o  the  inshore waters, r e s u l t i n g  i n  the spr ing  

populat ion."  . 

Although the  o f f sho re  movement o f  f a l l  popu la t ions  i s  apparent ly  

i n  response t o  decreasing water temperatures, o ther  f a c t o r s  such as 

s a l i n i t y  changes and commercial f i s h i n g  pressure may a lso  be f a c t o r s  

(Gaidry  and White, 1973). 

Food h a b i t  s tud ies  on shrimp are d i f f i c u l t  because stomach 

contents  are u s u a l l y  macerated and d i f f i c u l t  t o  i d e n t i f y .  Viosca 

(1920) and Weymouth et a. (1933) repor ted  t h a t  wh i te  shrimp are 

omnivorous. Weymouth & fl. (1933) observed cannibal ism i n  cap t i ve  

shrimp. A l i s t  o f  food items summarized by Broad (1965) f rom var ious 

observers included: algae, diatoms, pa r t s  o f  vascular p lan ts ,  d ino-  
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f l a g e l l a t e s ,  bryozoans, polychaetes, angleworms, crustaceans, i nsec t  

remains, mollusks, f i s h  and f i s h  par ts .  

Predat ion on shrimp i s  severe and un iversa l .  Gunter (1957, p. 

102) s a i d  t h a t  " i t i s  a general observat ion o f  everyone working w i t h  

shrimp t h a t  they are eaten by almost every th ing  t h a t  i s  l a rge  enough t o  

e a t  them a l l  the  time. They 

i n ,  o r  above the  sea, i n c l u d  

eaten bu t  they are p r e f e r r e d  

H.1.1.3 Brown Shrimp: 

are eaten by every th ing  t h a t  l i v e s  around, 

ng the  l ow ly  j e l l y f  

I1 

Penaeus aztecus 

sh. They are not  o n l y  

Cook and Lindner (1970) have prepared an excell'ent synopsis o f  

b i o l o g i c a l  data on the  brown shrimp. Among the  many researchers who 

have con t r i bu ted  t o  knowledge on brown shrimp b io logy  are: Burkenroad 

(1934, 1939) ; Gunter (1950, 1961 1 ; Gunter and H i  ldebrand (1951, 1954) ; 

Bearden (1961) and Gaidry and White (1973). 

The general l i f e  h i s t o r y  cyc le  o f  the  brown shrimp i s  very  s i m i l a r  

t o  t h a t  of the wh i te  shrimp. Spawning occurs a t  sea, and eggs and 

la rvae occur i n  a l l  offshore waters i nhab i ted  by the  adu l t s  (Cook and 

Lindner, 1970). Renfro and Brusher (MS) s tud ied  the  ovar ian  c o n d i t i o n  

o f  brown shrimp i n  the  northwestern Gu l f  of Mexico and concluded t h a t  

spawning occurs i n  depths from 14 m t o  110 m. The g rea tes t  percentage 

o f  females i n  the  r i p e  stage was found a t  46 m and spawning apparent ly  

occurs throughout t h e  year. 

Although mating has never been observed, i t  i s  thought t h a t  brown 

shrimp are promiscuous. I t  i s  a lso  thought t h a t  f e r t i l i z a t i o n  occurs 
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when the  female re leases eggs and sperm s imul taneously  i n  the  open sea 

as described f o r  wh i te  shrimp. 

Eggs hatched under l abo ra to ry  cond i t i ons  i n  14 t o  18 hours a f t e r  

spawning. The ac tua l  emergence o f  t he  la rvae f rom the  eggs takes about 

30 seconds (Cook, unpublished records) .  The l a r v a l  stages of the  brown 

shrimp have been described by Cook (unpublished records)  as fo l lows:  5 

n a u p l i a l ,  3 protozoeal ,  and 3 mysis substages. 

The e a r l y  p o s t l a r v a l  stages remain p lank ton ic  i n  the  o f fshore  

waters u n t i l  they reach a t o t a l  leng th  o f  10 t o  14 mn. A t  t h a t  time, 

they  begin m ig ra t i ng  i n t o  the es tua r ine  nursery grounds. Although i t  

i s  genera l l y  thought t h a t  the p o s t l a r v a l  shrimp move i n t o  the  es tua r ies  

s h o r t l y  a f t e r  spawning, there  i s  inc reas ing  evidence t h a t  l a r v a l  and 

p o s t l a r v a l  shrimp remain o f f sho re  f o r  the w in te r  and en ter  the  

es tua r ies  the f o l l o w i n g  spr ing  (Temple and F ischer ,  1968; A l d r i c h  & 

-* a1 3 1968). 

The means by which p o s t l a r v a l  shrimp enter  the es tua r ies  i s  not  

known, but planktonic movement on flood tides is the generally accepted 

mechanism (Simmons and Hoese, 1959; Baxter, 1966; Copeland and T r u i t t ,  

1966; S t .  Amant e t  al., 1966). 

Upon en te r ing  the es tuar ies ,  the pos t l a rvae  become benth ic  and 

i n h a b i t  t he  marginal areas u s u a l l y  i n  less than 0.9 m o f  water. 

Preference i s  shown f o r  areas w i t h  an abundance o f  vegeta t ion  o r  

organic  d e t r i t u s  o r  both. The young shrimp remain i n  the shal lows f o r  

3 
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2 t o  4 weeks, moving t o  the  deeper waters o f  t he  es tua r ies  and f i n a l l y  

r e t u r n i n g  t o  o f f sho re  

Growth r a t e s  of 

es tua r ies  range from 

1965; Loesch, 1965; 

j uven i  l e  shrimp leave 

s i z e  o f  brown shrimp 

waters (Parker, 1966; S t .  Amant e t  al., 1966). 

p o s t l a r v a l  and j u v e n i l e  brown shrimp i n  the  

1 .0  t o  2.5 mn per  day (Wil l iams, 1955; Joyce, 

S t .  Amant et aJ., 1966). The s i z e  a t  which 

the  es tua r ies  i s  var iab le .  Approximate average 

leav ing  the  nursery grounds has been repor ted  by 

Joyce (1965) a t  100-105 mm and Copeland (1965) a t  70-80 mm. 

The food hab i t s  o f  brown shrimp and t h e i r  predators  are thought t o  

be s i m i l a r  t o  those described f o r  wh i te  shrimp. 

H.1.1.4 Comparisons o f  White and Brown Shrimp 

U.S. ca tch  records from 1889 t o  1940 range from 3,365 met r i c  tons 

i n  1897 t o  68,283 met r i c  tons i n  1940. I t  i s  est imated t h a t  wh i te  

shrimp c o n s t i t u t e d  95% o f  these repor ted  landings (Anderson et aJ., 
1949b). The wh i te  shrimp ca tch  dec l ined between 1945 and 1948 and has 

no t  reached the  h igh  l e v e l s  o f  t he  e a r l y  1940's s ince  then. The f i r s t  

l a r g e  catches o f  brown shrimp i n  the  U.S. were i n  1947 (Springer, 

1951) .  The U.S. landings f o r  brown shrimp 1957-1965 range from 29,724 

m e t r i c  tons i n  1961 t o  55,245 m e t r i c  tons i n  1959. The mean brown 

shrimp catch f o r  t h i s  pe r iod  was 43,638. Landings f o r  wh i te  shrimp f o r  

t he  same t ime pe r iod  range f rom 14,447 met r i c  tons i n  1957 t o  36,188 

m e t r i c  tons i n  1963, w i t h  a mean ca tch  o f  25,376. 

Although whi te  and brown shrimp have s i m i l a r  l i f e  h i s t o r i e s  and 

d i s t r i b u t i o n s ,  s p e c i f i c  d i f f e rences  do e x i s t  but  they are d i f f i c u l t  t o  
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define. Springer and B u l l i s  (1952, 1954) and Hildebrand (1954) repo r t  

t h a t  white and brown shrimp occur on' terr igenous s i l t  bottoms whi le 

another penaeid shrimp, the pink shrimp, occurs on co ra l  sand and 

she l l .  White shrimp occur c loser t o  the shore, mainly i ns ide  the 10 

fathom isobath whi le brown shrimp occur offshore o f  it. Differences i n  

d i s t r i b u t i o n  may be associated w i t h  d i f ferences i n  nursery areas. 

Gunter (1961) suggests tha t  the s a l i n i t y  of Texas nursery areas may be 

optimal for - P. aztecus and t h a t  o f  Louisiana estuar ies f o r  - P. 

se t i f e rus .  

Di f ferences i n  s a l i n i t y  tolerances f o r  post larvae and juveni les 

have been studied by various invest igators .  Gunter et g .  (1964) 

recorded lower s a l i n i t y  l i m i t s  o f  0.42O/oo f o r  E. set i ferus,  

0.8Oo/oo for  E. attecus and 2.50°/oo f o r  - P. duorarum. This general 

t rend has also been noted by Gunter (1950, 19611, Gunter -- e t  a l .  (19641, 

Joyce (1965) and Wil l iams (1955a). 

, 

Apparently the spawning seasons o f  E. s e t i f e r u s  and E. attecus 

overlap but the peak spawning a c t i v i t y  of E. aztecus i s  e i t h e r  l a t e r  o r  

e a r l i e r  (Will iams, 1955b; Joyce, 1965; Christmas & a., 1966; Renfro 

and Brusher, MS). 

According t o  de Sylva (19541, - P. s e t i f e r u s  i s  not as hardy as E. 
aztecus. Bu t le r  (1962) observed t h a t  under laboratory  condi t ions,  p. 
aztecus i s  more hardy than - P. se t i f e rus .  Bu t le r  (1962) and Chin and 

A l l en  (1957) have reported on the extreme t o x i c i t y  o f  i nsec t i c ides  t o  

shrimp. Bu t le r  (1962) repor ts  t h a t  smaller shrimp and post larvae are 
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aP P I e n t l y  more s c n s i t i v e  t o  i n s e c t i c i d e  p o l l u t i o n  and tha t  white 

shrimp genera l ly  show less res is tance than browns. 

For the study per iod May 1981 through A p r i l  1982, 5133 Penaeus 

s e t i f e r u s  were c07 lected a t  estuar ine s ta t i ons  and 7160 were co l l ec ted  

a t  marine stat ions.  A t o t a l  o f  6765 Penaeus aztecus were co l l ec ted  i n  

the estuary and 20,515 i n  the Gulf. 

Re la t i ve  abundances o f  both whi te and brown shrimp are presented 

i n  Figures H-2 through H-5 f o r  Feburary 1981 through A p r i l  1982. 

H.1.1.5 White Shrimp 

During post-discharge sampling E. s e t i f e r u s  ranked f o u r t h  and 

four teenth i n  t o t a l  abundance a t  estuar ine and marine stat ions,  

respect ive ly .  I n  the estuary, peak abundances occurred i n  August, 

corresponding t o  the opening o f  the inshore white shrimp season. 

R e l a t i v e l y  high abundances also occurred i n  July, September, and 

October 1981 and i n  A p r i l  1982 (Figure H-5). I n  marine samples, E. 
se t i f e rus  reached a peak i n  January w i t h  a lesser peak i n  October 

(Figure H-4). The large January peak poss ib ly  r e f l e c t s  an over- 

w in te r i ng  populat ion comprised o f  mature i nd i v idua ls  t h a t  w i l l  s tay 

of fshore and smaller i n d i v i d u a l s  t h a t  w i l l  r e t u r n  t o  the estuary i n  the 

spr ing t o  complete maturation. 

Bray-Curt is s i m i l a r i t i e s  showed a h i g h l y  s i m i l a r  record o f  

occurrence for  E. se t i f e rus  and Cynoscion arenarius. The t e s t  showed 

these two species were found together more o f ten  than any other two 
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pecies co l lected.  Their occurrence i s  s i m i l a r  a t  a l e v e l  o f  0.839 

w i t h  1.0 represent ing i d e n t i t y  (Figure 7-16). 

A length frequency study was done on a l l  Penaeus se t i f e rus  taken 

a t  marine s tat ions.  Tota l  lengths were recorded i n  5 mn i n t e r v a l s  and 

the t o t a l  number o f  shrimp i n  each i n t e r v a l  was tabulated. 

I n  February 1981, whi te shrimp length frequencies showed an 

abundance o f  shrimp i n  the 1.00 t o  165 mn range, w i t h  the l a rges t  number 

i n  the 120-125 mn i n t e r v a l .  

March length frequencies showed no c lea r  peak but ind icated the 

presence o f  shrimp from 100-195 mn TL f a i r l y  evenly d i s t r i b u t e d .  

data showed t h a t  the m a j o r i t y  o f  shrimp were i n  the 145-175 mn range 

w i t h  a peak i n  the 160-165 mm i n t e r v a l .  This probably r e f l e c t s  growth 

o f  the l a rge r  age c lass c o l l e c t e d  i n  February and March and l i t t l e  i f  

any r e c r u i  trnent. 

A p r i l  ' 

I n  May,  most whi te shrimp were 140-165 mn TL w i t h  a peak i n  the 
I 

150-155 mn i n t e r v a l  and some recrui tment i s  indicated. The average 

weight of a l l  white shrimp c o l l e c t e d  of fshore i n  M a y  was 27.8 g, lower 

than the 35.7 g average weight seen i n  A p r i l ,  a f u r t h e r  i n d i c a t i o n  o f  

recrui tment.  

June lengths ranged from 140-170 mn f o r  the m a j o r i t y  o f  shrimp 

w i t h  the l a rges t  number i n  the 150-155 m i n t e r v a l ,  poss ib l y  i n d i c a t i n g  

continued growth o f  shrimp present e a r l i e r  i n  the year; some 

recru i tment  i s  a lso indicated. I n  

July, on l y  three white shrimp were c o l l e c t e d  due t o  hypoxia. I n  

Average weight increased t o  31.5 g. 
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August, length frequency data seem t o  i nd i ca te  recrui tment o f  a new 

wave from the estuary. Several smaller shrimp were scattered i n  the 

s i z e  i n t e r v a l s  from 45-120 mn. The m a j o r i t y  o f  shrimp were i n  the 

120-155 mn range w i t h  the 135-140 mm i n t e r v a l  being dominant. Average 

weight dropped t o  21.1 g. 

September data also seem t o  i n d i c a t e  recrui tment from the estuary. 

A small peak occurred i n  the s i ze  range from 60-115 nun w i t h  the major 

peak occurr ing a t  140-170 mm. 

155-160 mn i n t e r v a l .  

increase over August . 

The la rges t  number o f  shrimp f e l l  i n  the 

The average weight o f  27.3 g represented a s l i g h t  

In October, a small peak o f  shrimp i n  the 65-110 mm range 

occurred. The major peak was i n  the 110-170 mm range. The la rges t  

number o f  shrimp f e l l  i n  the 130-135 mm i n t e r v a l .  This represents a 

drop i n  s i ze  from the 155-160 mm dominant group i n  September. Average 

weight also dropped from 27.3 g i n  September t o  14.2 g i n  October. The 

drop i n  average s ize and weight seems t o  represent f u r t h e r  recrui tment 

from the estuary. 

November was s i m i l a r  w i t h  a small peak i n  the 55-90 mn range dnd a 

The la rges t  number occurred i n  the 

Both length and 

major peak i n  the 100-145 mn range. 

115-120 mn i n t e r v a l  and the average weight was 13.9 g. 

weight decreased from the October f igures.  

December data probably r e f l e c t  the growth of those shrimp present 

i n  the previous months w i t h  a major peak n the 100-155 mm range and the 
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l a r g e s t  number i n  the  120-125 mm i n t e r v a l .  Average weight increased 

s l i g h t l y  t o  18.1 g. 

January 1982 da ta  r e f l e c t  two s i z e  peaks s i m i l a r  t o  those observed 

i n  February 1981. The smal ler  peak was represented by shrimp 55-95 mn 

TL and the  major peak by those 105-145 mm TL. The l a r g e s t  number f e l l  

i n  t h e  120-125 mn i n t e r v a l  and the  average weight was 11.4 g. The two 

d i s t i n c t  s i z e  classes present  i n  both January 1982 and February 1981 

cou ld  i n d i c a t e  t h a t  two age classes had moved i n t o  marine waters t o  

overwinter .  Gaidry and White (1973) s t a t e  t h a t  t h i s  s i t u a t i o n  does 

occur and t h a t  t h e  smal ler  j i z e  group r e t u r n s  t o  the  es tuary  w i t h  the  

onset o f  spr ing  t o  cont inue maturat ion.  

Length frequency t a b u l a t i o n s  f o r  February, March and Apr i  1 1982 

showed s i m i l a r  t rends f o r  a1 1 th ree  months. Considerably fewer shrimp 

were taken i n  these months than i n  1981, and the  m a j o r i t y  of shrimp 

f e l l  i n  t he  105-190 mm range w i t h  a s l i g h t  growth t rend over the  th ree  

month pe r iod  ind ica ted .  

Most recru i tment  o f  shrimp from the es tuar ine  nursery grounds 

appears t o  s t a r t  i n  June and cont inue i n  waves through November. The 

peak of recru i tment  appears t o  be i n  October w i t h  a l a rge  peak i n  

January due t o  a mass exodus f rom the  es tuary  f o r  overwinter ing.  

A t  the same time, average lengths r e f l e c t  a con t inua l  loss  o f  

l a r g e r  shrimp, e i t h e r  t o  the  f i s h e r y  o r  t o  m ig ra t i on  i n t o  deeper 

offshore waters. 

3 
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H.1.1.6 Brown Shrimp 

- P. aztecus ranked t h i r d  and f o u r t h  i n  t o t a l  abundance a t  es tua r ine  

and marine s t a t i o n s  r e s p e c t i v e l y  du r ing  the  post -d ischarge study. I n  

t h e  estuary,  peak abundances occurred f rom A p r i l  t o  J u l y  w i t h  a h igh  

peak i n  A p r i l  (F igure  H-3). 

Very pronounced peaks f o r  brown shrimp occurred i n  the  Gu l f  i n  May 

and June r e f l e c t i n g  the  o f f sho re  movement o f  matur ing i n d i v i d u a l s  from 

t h e  es tua r ine  nursery  areas (F igu re  H-2). 

Bray-Cur t is  s i m i l a r i t i e s  showed a h i g h l y  s i m i l a r  record  of 

occurrence f o r  E. aztecus and S t e l  l i f e r  lanceolatus.  The i r  occurrence 

i s  similar at a level of  0.69 with 1.0 representing identity (Figure 

7-16). 

Length f requency s tud ies  were a l so  done on a l l  Penaeus aztecus 

taken a t  marine s t a t i o n s .  

I n  the  months o f  February, March, and A p r i l  1981 o n l y  smal l  

numbers o f  brown shrimp were c o l l e c t e d .  Lengths ranged f rom 80-145 mm 

and a general  t rend  toward l a r g e r  s i z e  f rom February t o  A p r i l  was 

noted. 

I n  May, a l a r g e  number o f  brown shrimp (8,450) were captured 

i n d i c a t i n g  rec ru i tmen t  f rom the estuary.  The m a j o r i t y  o f  shrimp were 

i n  the 75-110 mn range w i t h  the  l a r g e s t  number i n  the 90-95 mn 

i n t e r v a l .  The average weight  o f  these shrimp was 5.2 g. 

I n  June, another l a r g e  ca tch  (10,300) showed t h a t  the m a j o r i t y  o f  

brown shrimp were i n  the  70-120 mm range w i t h  a peak i n  the  80-85 mm 
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i n t e r v a l .  The average weight i n  June war 8.1 g, i n d i c a t i n g  poss ib le  

f u r t h e r  recru i tment  from the  estuary. 

I n  J u l y  o n l y  f i v e  brown shrimp were taken due t o  hypoxia. I n  

August, 810 browns were caught; the m a j o r i t y  were 80-120 mn TL. The 

l a r g e s t  number was i n  t h e  90-95 mn i n t e r v a l .  Average weight was 9.4 g. 

I Since both length  and weight increased from June, i t  i s  assumed t h a t  

t h i s  r e f l e c t s  growth o f  shrimp present  i n  prev ious months and l i t t l e  i f  
I 
I 

, 
I 

any recru i tment  i s  noted. 

I n  September, 60 brown shrimp w i t h  the  m a j o r i t y  i n  the  95-115 mn 

s i z e  range were captured. l h e  l a r g e s t  number o f  shrimp were i n  the  

95-100 mm i n t e r v a l ,  and the  average weight was 9.3 g i n d i c a t i n g  some 

growth and l i t t l e  i f  any recru i tment .  

I n  October, 339 brown shrimp were taken. Recruitment was 

ind i ca ted  by the  presence o f  a small  peak i n  the  65-70 mm i n t e r v a l ,  and 

the  major peak was 75-105 mm. Average weight a lso  dropped t o  5.8 g. 

I n  November, 404 shrimp were caught. Recruitment was ind i ca ted  by 

a peak o f  small  shrimp a t  70-120 mn. There was a lso  a small  peak i n  

t h e  120-140 mn range. The l a r g e s t  number o f  shrimp were i n  the  90-95 

mm i n t e r v a l ,  and the  average weight was 10.7 g. 

I n  December, o n l y  64 shrimp were caught w i t h  most i n  the  80-105 mm 

range. The l a r g e s t  number o f  shrimp were 95-100 m TL. The average 

weight was 8.7 g. There i s  some i n d i c a t i o n  o f  growth and loss t o  

f i s h i n g  pressure o r  o f f sho re  m i g r a t i o n  by the  l a r g e r  shrimp. 
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I n  January 1982, only  31 brown shrimp were captured, scattered c 
between 60-115 mn TL. I n  February 1982, only  13 shrimp were taken 

followed by catches of 31 and 8 i n  March and A p r i l ,  respect ively.  

The per iod o f  major recrui tment from the estuary t o  the of fshore 

waters appears t o  be i n  May and June. As w i t h  white shrinp, 

recrui tment occurs i n  waves, and large s ize classes are l o s t  e i t h e r  t o  

the f i s h e r y  or o f fshore migrat ion.  

H.1.2 Brevoor t ia  patronus 

L i f e  h i s t o r y  stages of the Gul f  menhaden, Brevoor t ia  patronus, 

have been wel l  documented (Suttkus, 1956; Christmas and Gunter, 1960; 

Springer and Woodburn, 1960; Roi thmayr and Wal l e r  , 1963; Turner, 1969; 

Fore and Baxter, 1972; Wagner, 1973).  

winter,  October through March, i n  the northern Gulf o f  Mexico (Turner, 

Spawning occurs dur ing f a l l  and- 

1969; Fore and Baxter, 1972; Wagner, 19731, w i t h  adul t  menhaden 

migrat ing t o  of fshore Gulf  waters i n  October f o r  spawning purposes 

(Roithmayr and Waller, 1963).  Larval  menhaden, u t i l i z i n g  estuar ies as 

nursery grounds, move i n t o  shallow estuar ine areas t o  mature (Turner, 

1969; Fore and Baxter, 1972; Day e t  al., 1973; Wagner, 1973).  

Juveni l es  are able t o  t o l e r a t e  lower s a l i n i t i e s  and temperatures 

than adults, and small - B. patronus move i n t o  the upper reaches of the 

estuar ies,  then migrate Gulfward as they mature (Fore and Baxter, 1972; 

Day e t  al., 1973). The juven i l es  usua l l y  spend f i v e  t o  e igh t  months i n  

the estuar ine areas, re tu rn ing  t o  the Gulf  as sub-adults during l a t e  

fa1  1 (Wagner, 1973).  
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- B. patronus are plankt ivorous f i l t e r  feeders (Gunter, 1938a). 

Darnel l  (1958) found menhaden stomachs t o  contain large quan t i t i es  o f  

organic d e t r i t u s  along w i t h  phytoplankton and zooplankton. 

Our c o l  lekted data concur w i t h  previous f ind ings.  Maximum numbers 

o f  - B. patronus were found i n  Calcasieu Lake dur ing e a r l y  spr ing and 

sumner (Figure H-9). One peak occurred i n  Ju l y  1981 when 561 

ind i v idua ls ,  poss ib ly  spawned dur ing February or  March, were captured 

(average weight - 2.0 g). A second peak, those probably recen t l y  

spawned, was noted i n  March 1982 when 580 f i s h  were caught weighing an 

average of 0.3 g each. 

Movement out o f  the estuar ies i s  c l o s e l y  corre la ted w i t h  

temperature changes. Maturing menhaden begin migrat ing from the 

estuar ies w i t h  the f i r s t  pronounced temperature drop i n  the f a l l  (Day 

- e t  aJ., 1973). Between our September and October estuar ine sampling 

cruises,  we not iced a temperature decrease of seven cent igrade degrees. 

Our catches o f  - B. patronus f o r  these two months t o t a l e d  21 and 2 

i nd i v idua ls ,  respect ive ly .  No menhaden were captured i n  Calcasieu Lake 

dur ing November. 

Menhaden were co l l ec ted  a t  marine s ta t i ons  dur ing every month 

except Ju l y  1981 when hypoxic condi t ions were evident (Figure H-8). 

Catches a t  marine s ta t i ons  dur ing December ind icated the p r o b a b i l i t y  o f  

two age groups e x i s t i n g  i n  the Gulf a t  t h a t  t ime:  Group I - young o f  

the year menhaden af ter  recent migrat ion from estuar ine waters (95-105 

mm SL) and Group I1 - adu l t  - B. patronus i n  the Gulf  f o r  spawning 
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purposes (140-150 mm SL). Small catches occurred i n  January and Apr i l .  

These low numbers may be a t t r i b u t e d  t o  gear s e l e c t i v i t y :  because 

menhaden are pelagic, they are less suscept ib le t o  capture by a bottom 

t rawl .  

H.1.3 B a i r d i e l l a  chrysoura 

Previous studies o f  Gul f  o f  Mexico f i s h  populat ions i nd i ca te  t h a t  

the spawning season o f  the s i l v e r  perch, B a i r d i e l l a  chrysoura, occurs 

dur ing l a t e  spr ing and e a r l y  summer--April through June (Gunter, 1938a 

and 1945; Springer and Woodburn, 1960; Hoese, 1965; Wagner, 1973). 

Sabins (1973) postulated t h a t  the spawning season extended i n t o  

September. Hildebrand and Cable (1930) found larvae and eggs i n  

estuar ies,  sounds, and f i f t e e n  mi les i n t o  the A t l a n t i c  Ocean i n d i c a t i n g  

spawning i n  estuar ine and coastal  marine waters. On the Gulf coast, 

the spawning area f o r  s i l v e r  perch i s  l i m i t e d  t o  estuar ies (Gunter, 

1945; Springer and Woodburn, 1960; Sabins, 1973). 

Darnel l  (1958) examined s i l v e r  perch stomachs from Lake 

Ponchartrain. He found t h e i r  d i e t  consisted o f  mysids, penaeids, f i s h  

and other crustaceans. Springer and Woodburn (1960) added polychaetes 

and insect  larvae t q  Darne l l ' s  l i s t .  

chrysoura t r o p h i c a l  jy as a mid-carnivore. 

This feeding regime c l a s s i f i e s  E* 

During the 12 months o f  post-discharge sampling, on ly  81 s i l v e r  

perch were captured. For ty- four  i n d i v i d u a l s  were caught i n  Calcasieu 

Lake during sumner and f a l l .  Those caught i n  June, Ju l y  and August 

ranged from 33 mn t o  74 mn SL and were poss ib l y  spawned during the 

e 
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spr ing which would agree w i t h  previous f ind ings.  Thirty-seven Gulf  

specimens were captured dur ing May, June, January and March w i t h  a mean 

SL o f  113 mn. 

H.1.4 Cynoscion nebulosus - 
The spotted seatrout, Cynoscion nebulosus, i s  one of the most 

important f i s h  i n  the Gulf coinst area, r e c r e a t i o n a l l y  and commercially. 

Although p r i m a r i l y  an estuar ine species, i nd i v idua ls  occasional ly occur 

i n  the Gulf. 

Several studies have ind icated t h a t  - C. nebulosus spawn from March 

through October throughout the northern Gulf  o f  Mexico (Pearson, 1929; 

Gunter, 1945; Guest and Gunter, 1958; Springer and Woodburn, 1960). 

Jannke (1971) suggested year round spawning, but a t  reduced levels  

dur ing l a t e  f a l l  and winter.  He based h i s  f indings on l a r v a l  and 

j u v e n i l e  catches i n  the F l o r i d a  Everglades Nat ional  Park. 

Spotted seatrout spawn i n  bays and lagoons (Pearson, 1929; Guest 

and Gunter, 1958) and near coastal  passes, poss ib ly  i n  d r i f t i n g  masses 

of d e t r i t u s  (Sabins, 1973). 

Larval  and j u v e n i l e  development occurs i n  beds o f  i n land  

vegetation which offer p ro tec t i on  and food (Guest and Gunter, 1958). 

The young remain i n  the bays u n t i l  m a t u r i t y  (Pearson, 19291, moving 

from shallow grassy areas i n t o  deeper bay waters w i t h  the onset o f  

w inter  (Guest and Gunter, 1958). 

Adult  C. nebulosus remain i n  estuar ine areas year round. As the 

temperatures drop i n  the f a l l ,  the f i s h  move i n t o  the deeper, warmer 
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waters o f  the bays w i t h  some i n d i v i d u a l s  migrat ing out i n t o  the Gulf  c 
and winter ing along the beaches (Guest and Gunter, 1958). 

Food habi ts  o f  the spotted seatrout have been w e l l  documented 

(Pearson, 1929; Gunter, 1945; Moody, 1950; Guest and Gunter, 1958; 

Springer and Woodburn, 1960; Day & al-., 1973). Moody (1950) found 

t h a t  - C. nebulosus pass through several feeding stages as they grow - 
f rom zooplankton t o  shrimp t o  f ish. Gunter (1945) reported a seasonal 

preference s h i f t  from shrimp i n  the summer t o  f i s h  i n  the winter, 

poss ib ly  due t o  the low a v a i l a b i l i t y  o f  shrimp i n  the colder months. 

Adul t  spotted seatrout are c l a s s i f i e d  i n  the upper l e v e l  o f  the t roph ic  

spectrum--as top carnivores (Day e t  al., 1973). 

Fo r t y  specimens o f  C. nebulosus were captured by t raw l ing  i n  

Calcasieu Lake dur ing our study. Peak abundance was i n  February 1982 

when 12 i n d i v i d u a l s  were caught. Increased numbers caught dur ing the 

winter  months was poss ib ly  due t o  increased s u s c e p t i b i l i t y  t o  t raw l  

capture i n  co ld water. No spotted seatrout were captured dur ing May 

through August. This low catch of g. nebulosus was probably due t o  

t r a w l  avoidance. An experimental g i l l  net  was employed from May 

through November 1981 a t  s t a t i o n  E3. Large - C. nebulosus (>  200 mm SL) 

were netted i n  May  and Ju l y  through October. Only seven ind i v idua ls  

(108-157 mn SL) were captured by t raw l  i n  Gulf  waters, a l l  a t  the near- 

shore c o n t r o l  s t a t i o n  M21 dur ing January 1982. 

I 
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H.1.5 Cynoscion nothus and Cynoscion arenar ius  

Cynoscion arenar ius  i s  genera l l y  considered t o  be t h e  inshore 

counterpar t  of - C. nothus. Our sampling area--the 10 m contour--seems 

t o  be an area o f  overlap. Hoese and Moore (1977) s t a t e  t h a t  between 8 

and 12 fathoms - C. nothus begins t o  rep lace  - C. arenar ius,  and a f t e r  12 

fathoms - C. nothus i s  t he  on ly  Cynoscion occurr ing.  Ginsburg (1931) 

repo r ted  t h a t  - C. a renar ius  i s  more common i n  es tuar ine  and inshore Gu l f  

waters w i t h  - C. nothus becoming more common f a r t h e r  o f fshore .  M i l l e r  

(1965) d i d  no t  f i n d  t h i s  t o  be the  case. His data show more C. nothus 

a t  3, 6 and 12 fathoms. Our sampling area i s  5-6 fathoms deep. 

Overa l l  we captured more - C. nothus i n  number and more C. arenar ius  i n  

weight: 8634 ind, 147,267 g and 7299 ind, 161,590 g respec t i ve l y .  

Both species were found a t  a l l  s ta t i ons ,  even M21 which i s  

approximately 2 fathoms deep. H.D. Hoese (personal communication) 

suggests d is tance of fshore a:; t he  determin ing f a c t o r .  

It has been repor ted  p r e v i o u s l y  t h a t  there  i s  an obvious 

d i f ference i n  s i z e  w i t h  - -  C. a renar ius  reaching a g rea te r  leng th  than C. 
nothus (Ginsburg, 1931). According t o  our data, C. arenar ius ranged 

from 23 mn t o  256 mn SL, wh-ile - C. nothus ranged f rom 37 mn t o  181 mm 

SL. - C. nothus had a l a rge r  mean SL du r ing  May through September w i t h  

the  mean SL of - C. a renar ius  being g rea te r  from October through A p r i l .  

Our da ta  tend t o  agree w i t h  Ginsburg's f i nd ings .  

- -_ ~ 
__ H.1.6 Cynoscion nothus 

The l i f e  h i s t o r y  o f  the  s i l v e r  seat rou t ,  Cynoscion nothus, i s  no t  

w e l l  known. Most b i o l o g i s t s  contend t h a t  the species spawns w e l l  

_ _  
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o f f sho re ,  probably  i n  deep water (Gunter, 1945; Hi ldebrand, 1954; Guest 

and Gunter, 1958). The spawning season i s  presumed t o  be long, w i t h  

peaks i n  summer and f a l l  (Welsh and Breder, 1923; Gunter, 1938a and 

1945; Hi ldebrand, 1954; M i l l e r ,  1965). Al though p r i m a r i l y  an o f f s h o r e  

species - C. nothus occas iona l l y  move i n t o  bays du r ing  the w in te r  when 

water s a l i n i t y  i s  low (Gunter 1938a and 1945). M i l l e r  (19651 caught 

t h r e e  i n d i v i d u a l s  i n  Aransas Bay, Texas du r ing  March and A p r i l  which 

suppor ts  Gunter 's  f i nd ings .  

A t o t a l  o f  8634 i n d i v i d u a l s  were c o l l e c t e d  a t  our mdrine s t a t i o n s '  

f rom M a y  1981 through A p r i l  1982. Peak abundances occurred du r ing  May, 

September and March (F igu re  H-14). The s i l v e r  seat rou t  caught f rom 

November through March had a mean SL o f  60-75 mm and were probab ly  

spawned i n  summer and e a r l y  f a l l .  No - C. nothus were c o l l e c t e d  i n  

Calcas ieu Lake du r ing  our sampling per iod .  

H.1.7 Cynoscion arenar ius  

Sand seat rou t ,  Cynoscion arenar ius,  are an abundant i n h a b i t a n t  of 

Gulf and es tua r ine  waters. Gunter (1938a and 19451, Hi ldebrand (19541, 

Guest and Gunter (19581, Spr inger  and Woodburn (19601, M i l l e r  (19651, 

Jannke (19711, Wagner (19731 and Schlossman and Chi t tenden (1981) a l l  

suggest a spawning season between March and September. Schlossman and 

Chi t tenden (1981) found d e f i n i t e  spawning peaks i n  sp r ing  and l a t e  

summer. Spawning presumably occurs i n  the  Gulf near coas ta l  passes 

(Simmons, 1951). Schlossman and Chi t tenden (1981) suggested spawning 
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grounds f o r  - C. a renar ius  t h a t  i nc lude  inshore Gu l f  waters and lower 

es tua r ies .  

Dur ing the  coo le r  months, Gunter (1938a and 1945) noted a genera l  

exodus from es tua r ine  waters. This  t rend  was a l so  detected by 

Schlossman and Chi t tenden (1981). 

A t o t a l  o f  7299 f i s h  were captured a t  our Gu l f  s t a t i o n s  between 

May 1981 and A p r i l  1982. Peak abundance months were June, September 

and January (F igu re  H-15). I n  Calcasieu Lake, we c o l l e c t e d  1981 

i n d i v i d u a l s ,  p r i m a r i  l y  du r ing  June through November (F igu re  H-16) 

Only one - C. a renar ius  was caught du r ing  the  months o f  January, February 

and March, which supports prev ious f i n d i n g s  o f  es tua r ine  emigrat ion.  

H.1.8 Leiostomus x a n t h u r -  

There have been many s tud ies  conducted concerning the  l i f e  h i s t o r y  

and h a b i t s  o f  the spot, Leiustomus -7 xanthurus. Al though a l l  prev ious 

f i n d i n g s  concur on the spawning season o f  spot, d i f f e r e n t  peaks have 

been noted. A spawning season from l a t e  December t o  March was repo r ted  

by Pearson (19291, Gunter (1938a), Spr inger  and Woodburn (19601, Parker 

(19711, and Sabins (1973). Sabins (1973) found a peak i n  December, 

w h i l e  Pearson (1929) thought  January and February t o  be the he igh t  o f  

t h e  season. Parker (1971) suggested a poss ib le  second peak du r ing  

March and A p r i l .  The d i f f e r e n c e s  i n  spawning t imes may be exp la ined by 

d i f f e r e n c e s  i n  the geographical  area o f  study. Spawning seasons are 

g e n e r a l l y  expanded as one moves f u r t h e r  south s ince  spawning i s  u s u a l l y  

3 
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temperature r e l a t e d .  Spawning occurs o f f s h o r e  e i t h e r  near t i d a l  passes 

(Pearson, 1929) o r  i n  deep water f a r  f rom land (Dawson, 1958). 

A f t e r  hatching, l a r v a l  and p o s t l a r v a l  spot migra te  i n t o  es tua r ine  

nursery  areas (Pearson, 1929; Wagner, 19731, remaining there  f o r  e i g h t  

o r  n ine  months (Parker, 1971). Spot p robab ly  mature and spawn i n  Gu l f  

waters by the  end o f  t h e i r  second year (Parker, 1971). 

Gunter (1945) n o t i c e d  movement o f  bay popu la t ions  t o  Gu l f  waters 

i n  midwinter  suggest ing ove rw in te r ing  i n  the Gul f .  M i l l e r  (1965) 

caught numerous i n d i v i d u a l s  i n  Aransas Bay, Texas be fore  May and l a r g e  

numbers o f  spot i n  the  Gu l f  a f t e r  May i n d i c a t i n g  an exodus from 

e s t u a r i n e  waters dur ing l a t e  spr ing .  

Food h a b i t  s tud ies  of - L. xanthurus i n d i c a t e  t h a t  young spot feed 

on zooplankton (Spr inger  and Woodburn, 1960; Parker,  1971). Adu l t  spot 

are p r i m a r i l y  bottom feeders and p r e f e r  microbenth ic  animals (Day et 
_ *  a1 ’ 1973). This feed ing  regime p laces C. xanthurus as mid-carn ivores 

(Day e t  al., 1973). 

A t o t a l  of 3395 spot  were c o l l e c t e d  a t  marine s t a t i o n s  w i th  70% o f  

a l l  i n d i v i d u a l s  caught i n  June (mean SL 93 mn), August (mean SL 125 

mm), and September (mean SL 137 mm). Lowest catches o f  spot occurred 

d u r i n g  October, November and December. I n  agreement w i t h  Gunter 

(19451, we no t i ced  an inc rease i n  the  Gu l f  ca tch  du r ing  January (F igure  

H-17) along w i t h  a decrease i n . s i z e  o f  specimens (mean SL 108 mn, mean 

w t  31.7 g )  suggest ing ove rw in te r ing  i n  Gulf waters. Our data a l so  

i n d i c a t e  a m i g r a t i o n  f rom es tua r ine  waters du r ing  sp r ing  w i t h  a peak 
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es tua r ine  abundance i n  May and then a peak Gu l f  abundance i n  June, 

which supports M i l l e r ' s  (1965) f i n d i n g s .  I n  Calcasieu Lake, 955 !=. 
xanthurus were co l l ec ted .  Peak abundances were noted i n  May,  August 

and February (F igure  H-18). 

H.1.9 Larimus fasc ia tus  

While Welsh and Breder (1923) repo r ted  the  banded drum, Larimus 

fasc ia tus ,  as one o f  t he  most abundant f i s h  on the  Gu l f  coast, most 

i n v e s t i g a t o r s  f i n d  t h i s  no t  t o  be t rue .  Four banded drum were captured 

i n  109 hauls o f f  Texas (Gunter, 19451, wh i l e  M i l l e r  (1965) caught 43 

f i s h  between February and J u l y  1964 i n  the  same area. Spr inger  and 

Woodburn (1960) d i d  not  r e p o r t  t h i s  species f rom F lo r ida .  I n  

Louisiana, Gunter (1938b) caught 215 banded drum i n  422 t rawls .  

The l i f e  h i s t o r y  o f  - L. f a s c i a t u s  has no t  been inves t i ga ted  i n  

depth. Hi ldebrand and Cable (1934) repo r ted  spawning o f f  North 

Caro l i na  f rom May through October i n  nearshore waters and up t o  twelve 

m i l e s  offshore. Gunter (1938a) suggested t h a t  spawning begins off 

Lou is iana i n  A p r i l ,  based on h i s  May c o l l e c t i o n s  o f  p o s t l a r v a l  banded 

drum. Christmas and Waller (1973) took smal l  i n d i v i d u a l s  dur ing  A p r i l ,  

June, August and October i n d i c a t i n g  summer spawning. 

During post -d ischarge sampling, a t o t a l  o f  2058 i n d i v i d u a l s  were 

c o l l e c t e d  a t  a l l  marine s ta t i ons ,  w i t h  88% o f  the  t o t a l  caught from 

January through A p r i l  w i t h  mean SL o f  47 mn, 50 mn, 53 mn and 61 mn 

dur ing  those months. L. f a s c i a t u s  was among the  ten  most abundant 

species each month dur ing  t h i s  per iod.  
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H. 1.10 Menti c i r r h u s  ameri canus 

The spawning season f o r  the  southern k ing f ish ,  Ment ic i r rhus  

americanus, i s  Apr i  1 through September o f f  Nor th Caro l ina  (Hildebrand 

and Cable, 1934). Work done by Sabins (1973) i n d i c a t e s  a corresponding 

season i n  the  Gul f ,  and Gunter (1938a) found f i s h  w i t h  well-developed 

roe  i n  the  Gu l f  o f f  Louis iana i n  A p r i l ,  May and June. He a lso  (1945) 

repo r ted  f i s h  w i t h  developing roe  from Aransas Bay, Texas i n  March and 

November. Springer and Woodburn (1960) suggest t h a t  spawning occurs 

du r ing  May and June i n  the  Tampa Bay area. M i l l e r  (19651, however, 

repor ted  a spawning season from fa l -1  t o  spr ing,  wh i l e  data from 

Jannke's (1971) s tudy i n d i c a t e  year round spawning i n  the  F l o r i d a  

Everglades. Welsh and Breder (1923) suggest two spawning peaks, one i n  

sp r ing  and one i n  f a l l .  

Gunter (1945) i n d i c a t e d  t h a t  a l l  spawning and e a r l y  stages of - M. 

americanus occur i n  Gulf waters. Hoese (1965) repo r ted  nearshore 

spawning dur ing  summer and spawning f a r t h e r  o f f sho re  dur ing  sp r ing  and 

f a 1  1. 

Dur ing post -d ischarge sampling, a t o t a l  of  1604 southern k i n g f i s h  

were c o l l e c t e d  a t  marine s t a t i o n s  w i t h  peak abundances occur r ing  du r ing  

w i n t e r  months, October through March (F igure  H-19). The smal les t  

average s i z e  E. americanus occurred du r ing  January (mean SL 93 mm, mean 

w t  17.7 mn) p o s s i b l y  i n d i c a t i n g  spawning dur ing  l a t e  summer. Only n ine  

i n d i v i d u a l s  were caught i n  Calcasieu Lake. These were found i n  

October, November and December. 
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- M. l i t t o r a l i s ,  the  Gu l f  k i n g f i s h ,  was the  o n l y  o ther  species of 

t he  genus M e n t i c i r r h u s  encountered du r ing  post -d ischarge sampling. Two 

i n d i v i d u a l s  were c o l l e c t e d  i n  August a t  M21, the  nearshore s t a t i o n .  

Th is  f i n d i n g  agrees w i t h  the  idea t h a t  1. l i t t o r a l i s  i s  assoc iated w i t h  
I 

t h e  s u r f  zone (Gunter, 1945). 

H . l . l l  Micropogonias - undulatus 

The A t l a n t i c  croaker ,  - Micropogonias undulatus,  i s  u s u a l l y  repo r ted  

as one o f  the most abundant f i s h  on the  Gu l f  coast o f  Louis iana and 

Texas (Pearson, 1929; Gunter, 1938a and 1945; M i l l e r ,  1965). The l i f e  

h i s t o r y  o f  the  croaker  has been w e l l  documented by many i n v e s t i g a t o r s  

(Pearson, 1929; Gunter, 1938a and 1945; Spr inger  and Woodburn, 1960; 

M i l l e r ,  1965; Hansen, 1970,; Parker, 1971; A rno ld i  - -  e t  al., 1973; 

Christmas and Wal ler ,  1973; Sabins,’ 1973; Irlagner, 1973). 

The spawning season o f  _- Id. undulatus i s  l a t e  f a l l  t o  l a t e  w in te r :  

October through March, w i t h  ii peak i n  November (Pearson, 1929; Gunter, 

1938a and 1945; M i l l e r ,  1965; Hansen, 1970; Wagner, 1973). Parker 

(1971) and Sabins (1973) extend the  season i n t o  A p r i l  and June. The 

spawning area f o r  croakers i s  thought t o  be o f fshore ,  p o s s i b l y  near 

t i d a l  passes (Pearson, 1929; Hansen, 1970; Parker, 1971; Wagner, 1973). 

Welsh and Breder (1923) s t a t e d  t h a t  spawning sometimes occurs i n  

es tua r ies .  

Marshes have been found t o  be pr imary  nursery  areas f o r  croakers 

( A r n o l d i  -- e t  al., 1973; Day et al., 1973). A f t e r  remaining p l a n k t o n i c  

f o r  a s h o r t  t ime (Gunter, 1938a1, p o s t l a r v a l  croakers move i n t o  upper 
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es tua r ies  and bays from November t o  A p r i l  (Hansen, 1970; Wagner, 1973). 

Suttkus (1955) and Wagner (1973) noted m ig ra t i on  o f  young o f  the  year 

croakers from es tua r ies  t o  Gu l f  waters f rom September through November. 

Th is  movement corresponded w i t h  a drop i n  water temperature i n d i c a t i n g  

t h a t  croakers overw in te r  i n  deeper, warmer Gulf waters. Wagner (1973) 

repo r ted  t h a t  age I - M. undulatus move back i n t o  es tuar ine  areas i n  the  

.pring and remain u n t i l  ma tu r i t y .  Also i n  September, a general 

o f f s h o r e  m ig ra t i on  of a d u l t  f i s h  occurs f o r  spawning purposes (Pearson, 

1929; Gunter, 1938a; Hansen , 1970; Parker, 1971; Wagner, 1973). 

During post-discharge sampling, - M. undulatus ranked second and 

t h i r d  i n  abundance a t  es tua r ine  and marine s ta t i ons ,  respec t i ve l y .  I n  

Calcasieu Lake, 13,287 i n d i v i d u a l s  were caught w i t h  peak abundances 

du r ing  February, March and A p r i l  (F igure  H-21). Low numbers o f  - M. 

undulatus occurred dur ing  August, September and October i n d i c a t i n g  a 

poss ib le  emigra t ion  of young of t he  year fo r  overw in te r ing  i n  deeper, 

warmer Gulf waters. Large catches of p o s t l a r v a l  and j u v e n i l e  croakers 

(15-100 mn SL) m i g r a t i n g  t o  nursery areas were c o l l e c t e d  i n  the  lake  

from November t o  A p r i l .  A t  marine s ta t i ons ,  a t o t a l  o f  22,346 croakers 

were captured w i t h  93% occu r r i ng  du r ing  f o u r  months: May-June 1981 and 

March-Apri 1 1982 (F igure  H-20) Low catches dur ing  October and 

November were due p o s s i b l y  t o  o f fshore spawning m ig ra t i on  o f  a d u l t  f i s h  

o r  t o  m ig ra t i on  f o r  overw in te r ing  i n  deepter waters. Beginning i n  

December, a decrease i n  the  average s i z e  was noted cont inu ing  through 

May i n d i c a t i n g  poss ib le  rec ru i tmen t  from es tua r ine  stocks. 
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H.1.12 Pogonias cromis 

The b lack drum, Poqonias cromis, i s  o f  commercial and r e c r e a t i o n a l  

inpor tance along the  Gu l f  coast.  Black drum reach spawning age a t  t he  

end o f  t h e i r  second year, about 230 mn SL (Simmons and Breuer, 1962). 

Jannke (1971) repo r ted  a spawning season i n  the  F l o r i d a  Everglades from 

November t o  March. P r i n c i p a l  spawning i n  Texas takes p lace  du r ing  

February and March w i t h  a poss ib le  secondary spawn du r ing  June and J u l y  

(Pearson, 1929; Simmons and Breuer, 1962). Spawning occurs i n  bay 

areas as w e l l  as i n  Gu l f  waters near passes (Pearson, 1929; Simmons and 

Breuer , 1962 1. 

According t o  Pearson (19291, the re  i s  a spawning m i g r a t i o n  from 

es tua r ine  t o  Gu l f  waters beg'inning i n  January. A f t e r  spawning, a d u l t s  

move back i n t o  t h e i r  p r e f e r r e d  bay h a b i t a t  (Pearson, 1929). Young 

b lack drum move i n t o  es tua r ies  and remain there  u n t i l  m a t u r i t y  

(Pearson, 1929). 

P re fe r red  food o f  a d u l t  E. cromis inc ludes  crustaceans, mol lusks 

and f i s h  (Pearson, 1929; Simmons and Breuer,  1962).  Young black drum 

feed on polychaetes,  copepods, and amphipods (Pearson, 1929; Simmons 

and Breuer, 1962). 

Dur ing post -d ischarge sampling, 18 - P. cromis were caught a t  marine 

s t a t i o n s ,  ranging from.360 mm t o  864 mn SL (one b lack drum was caught 

i n  August measuring I 1 0  mm). Most o f  these f i s h  were captured du r ing  

March and A p r i l  (F igu re  H-22) .  I n  the  pre-d ischarge study, a l l  b lack  

drum i n  marine c o l l e c t i o n s  were caught i n  March. One hundred two 
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i n d i v i d u a l s  were captured i n  Calcasieu Lake. Peak es tua r ine  abundance 

occurred from August t o  December (F igu re  H-23). Based on standard 

length,  most b lack drum c o l l e c t e d  i n  the lake  were j u v e n i l e s  o r  were 

e n t e r i n g  t h e i r  second year (Pearson, 1929). One la rge  adu l t  (470 mm 

SL) was caught over an oys te r  r e e f  i n  Turner 's  Bay du r ing  December. 

H.1.13 Sciaenops o c e l l a t u s  

The red  drum, Sciaenops oce l l a tus ,  i s  one o f  the most impor tant  

f i s h  on the  Gu l f  coast,  bo th  r e c r e a t i o n a l l y  and commercial ly.  

The spawning season o f  2. o c e l l a t u s  i s  f rom e a r l y  f a l l  t o  w in te r  

depending on geographical  l oca t i on .  I n  the  F l o r i d a  Everglades, Jannke 

(1971) repo r ted  spawning f rom mid-September t o  mid-February w i t h  a peak 

i n  October. Spr inger  and Woodburn (1960) suggested spawning i n  the  

Tampa Bay area du r ing  September and October. O f f  M i s s i s s i p p i ,  spawning 

occurs du r ing  September and October (Christmas and Wal l e r ,  1973). 

Pearson (19291, Gunter (19451, and Sabins (1973) repo r ted  t h a t  red  drum 

spawn f rom September through November o f f  the Louis iana and Texas 

coasts.  Spawning i s  thought  t o  occur i n  the  Gu l f  near passes and 

channels (Pearson, 1929; Simmons and Breuer, 1962; Christmas and 

Wal l e r ,  1973). 

Young red  drum are t ranspor ted  by cu r ren ts  i n t o  es tua r ine  nursery  

areas (Pearson, 1929; Simmons and Breuer, 1962; Pe r re t  -- e t  a l . ,  1980). 

Simmons and Breuer (1962) found t h a t  j u v e n i l e  red  drum a c t i v e l y  avoid 

c u r r e n t s  and p r e f e r  water w i t h  grassy o r  muddy bottoms. Seasonal 

m i g r a t i o n  has been repo r ted  by Pearson (19291, Simmons and Breuer 
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(19621, and P e r r e t  - -  e t  a l .  (1980): - S. o c e l l a t u s  move i n t o  the Gu l f  

du r ing  c o l d  weather r e t u r n i n g  t o  bays and lagoons i n  the  spr ing.  To 

summarize, i t  would seem t h a t  red  drum are spawned i n  the  f a l l  o f f  the  

mouths o f  es tuar ies .  They overw in te r  i n  the  estuary.  Some i n d i v i d u a l s  

may move i n t o  the  Gu l f  t o  overw in te r  t he  f o l l o w i n g  year.  When red  drum 

move i n t o  the  Gu l f  t o  spawn i n  t h e i r  t h i r d  year most apparent ly  remain 

t h e r e  permanently. 

Adu l t  red  drum are assumed t o  be bottom and pe lag i c  feeders 

(Pearson, 1929). Several food h a b i t  s tud ies  i n d i c a t e  t h a t  crabs, 

shrimp and f i s h  are o f  p r imary  importance i n  the  d i e t  o f  - S. o c e l l a t u s  

(Pearson, 1929; Gunter, 194!3; Spr inger  and Woodburn, 1960; Simmons and 

Breuer, 1962; Boothby and Avaul t ,  1971; P e r r e t  e t  al., 19801.' 

Dur ing post -d ischarge 'sampling, t h ree  red  drum, caught a t  marine 

s t a t i o n s  du r ing  October and November, measured 640, 690, and 810 mm SL. 

Al though gonad c o n d i t i o n  was no t  recorded, i t  can be assumed t h a t  these 

a d u l t s  were ready t o  spawn or  had j u s t  f i n i shed  spawning. Four red  

drum were c o l l e c t e d  i n  Calcasieu Lake. One i n d i v i d u a l  caught i n  August 

(235 mm SL, 244.0 g)  was a t  the  end of i t s  f i r s t  year according t o  

Pearson's (1929) growth ra tes .  The th ree  f i s h  caught du r ing  January 

and February, measuring 49 mn, 78 mn, and 80 m SL, were 

young-of-the-year. The low number o f  red  drum caught, p robab ly  due t o  

n e t  avoidance, make da ta  analyses d i f f i c u l t .  
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H. 1.14 Ste 1 1 i f  e r  1 anceol a tus 

The s t a r  drum, S t e l l i f e r  lanceolatus,  i s  one o f  the  most abundant 

f i s h  on the  Gu l f  coast, and Louis iana i s  the  center  o f  i t s  abundance 

(Hoese and Moore, 1977). Gunter (1938a) found i t  second on ly  t o  

Micropoqonias undulatus i n  number o f f  Louisiana. 

The spawning season f o r  s t a r  drum i s  l a t e  spr ing  and summer (May 

through August) on the  A t l a n t i c  coast (Welsh and Breder, 1923; 

Hi ldebrand and Cable, 1934). Gunter (1938a) found r i p e  f i s h  o f f  

Louis iana i n  A p r i l ,  May and June i n d i c a t i n g  poss ib le  spawning dur ing  

sp r ing  and summer. Hoese (1965) caught l a r v a l  5. lanceolatus from June 

t o  September which agrees w i t h  the  f i n d i n g s  o f  Hi ldebrand and Cable 

(1934). Apparently spawning occurs i n  the  same l o c a t i o n  t h a t  adu l t s  

occupy year round (Hi ldebrand and Cable, 1934). Vecchione (personal 

communication) found l a r v a l  and p o s t l a r v a l  s t a r  drum du r ing  e a r l y  f a l l  

a t  a l l  marine s t a t i o n s  and a t  s t a t i o n  E5 a t  the  entrance t o  the  

Calcasieu sh ip channel. 

Th is  species seems t o  p re fe r  h igh  s a l i n i t y  (>  30°/oo) waters, 

nearshore r a t h e r  than open Gu l f  (Gunter, 1938a and 1945). 

A t o t a l  o f  46,670 s t a r  drum were caught a t  Gu l f  s t a t i o n s  du r ing  

post -d ischarge sampling. This species was second o n l y  t o  the  A t l a n t i c  

bumper, Chloroscombrus chrysurus, i n  numerical abundance. Peak 

abundance months were June and August when 65% o f  the t o t a l  catch was 

c o l l e c t e d  (F igure  H-24). Based on length  frequencies, two poss ib le  age 

groups were ev ident  dur ing  most months w i t h  d i f f e rences  o f  20 - 40 mm 

between them. In October, November and December, the  youngest age 
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group ranged from 30 - 50 m SL i n d i c a t i n g  a possible spawning season 

i n  l a t e  summer or e a r l y  f a l l .  In Calcasieu l a k e ,  129 - S. lanceolatus 

were captured, w i t h  75% of those occurring i n  September and October 

(F igure  H-25 1. 
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FIGURE H-16. 
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FIGURE H-17. 
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FIGURE H-19. 
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FIGURE H-20. 
SEASONAL ABUNDANCE OF M I C E 0  POGON I A S  
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FIGURE H-21. 
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FIGURE H-24. 
SEASONAL ABUNDANCE OF STELLIFER LANCEOIATUS 

AT RAPINE STATIONS, 
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FIGURE H-25. 
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FIGURE H-26. 
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FIGURE H-27. 
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FIGURE H-28. 
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Table H-39. Most abundant species collected during May, 1981 at 
marine stations . 

Ten most abundant species by weight in grams. 

SPECIES TOTAL WEIGHT 

Micropogonias undulatus 83208 

Peprilus burti 80044 

Stellifer lanceolatus 50765 

Penaeus aztecus aztecus 44214 

-- Arius felis 28290 

Cynoscion nothus 25256 

Trichiurus lepturus 17652 

Callinectes similis 12042 

Penaeus setiferus 10834 

Trachypenaeus simi lis 10370 
Ten most abundant species by number of individuals. 

SPECIES TOTAL NUMBER 

Penaeus aztecus aztecus 8450 

Stel lifer lanceolatus 7173 

Micropogonias undulatus 7164 

Callinectes similis 6193 

Trachypenaeus similis 4006 

Peprilus - burti 3302 

Cynoscion nothus 1472 
1150 Squilla empusa 

-- Arius felis 5 34 

Trichiurus lepturus 496 
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Table H-40. Most abundant species c o l l e c t e d  d u r i n g  June, 1981 a t  

mar ine s t a t  ions.  

Ten most abundant species by we igh t  i n  grams. 

SPECIES TOTAL WEIGHT 

Micropogonias -- undula tus  ' 127896 

S t e l l i f e r  l a n c e o l a t u s  - 85065 

Penaeus aztecus -- aztecus 83166 

C a l l i n e c t e s  s i m i l i s  

A r i u s  f e l i s  

P e p r i l u s  b u r t i  

Cynoscion a r e n a r i u s  

Le i os t omus xan t h u r  u z  

-- 

34916 

27885 

23442 

20424 

18174 

Chloroscombrus chrysurus  15698 

Penaeus s e t i f e r u s  15 684 

Ten most abundant species by number o f  i n d i v i d u a l s .  

SPECIES TOTAL NUMBER 

S t e  1 1 i f e r  1 anceo 1 a t  IJ - s 10371 

Penaeus aztecus -- aztecus 10300 

Micorpoqonias undu la tus  7143 

C a l l i n e c t e s  s i m i l i s  5031 

Trachypenaeus s i m i l i s  2910 

Cynoscion a r e n a r i u s  2002 

S q u i l l a  empusa 1464 

Leiostomus xanthurus 927 

P e p r i l u s  b u r t i  927 

Chloroscombrus chrysurus  576 

3 
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Table H-41. Most abundant species collected during July, 1981 at 
marine stations. 

Ten most abundant species by weight in grams. 

SPECIES TOTAL WEIGHT 

Chloroscombrus chrysurus 133491 

Lolliguncula brevis 

Arius felis -- 
Peprilus alepidotus 

Baqre marinus 

26504 

19804 

7545 

1158 

Cynoscion arenarius 953 

Rhizoprionodon terraenovae 

Micropogonias undulatus 

Callinectes sapidus 

Peprilus burti 

915 

631 

5 50 

514 

Ten most abundant species by number of individuals. 

SPECIES 

Chloroscombrus chrysurus 

Lolliguncula brevis 

Peprilus alepidotus 

Arius felis 

Selene setapinnis 

-- 

Cynosci on aren ar i us 

TOTAL NUMBER 

5524 

2299 

5 96 

360 

26 

Peprilus burti 14 

Micropogonias undulatus 10 

Penaeus aztecus aztecus 

Callinectes sapidus 

5 

5 
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Table H-42. Most abundant species collected during August, 1981 at 
marine stations. 

Ten most abundant species by weight in grams. 

SPECIES 

Stellifer lanceolatirs 

TOTAL WEIGHT 

149060 

Chloroscombrus chrysurus 97040 

Le i os t omu s x an t h u r u :i 

Arius felis -- 

52017 

37702 

Micropogoni as undul atus 31717 

Cynoscion arenarius 25117 

Cynoscion nothus 23223 

Brevoorti a patronus 12926 

Peprilus alepidotus 12381 

-- 

Baqre mari nus 11949 

Ten most abundant species by number of individuals. 

SPECIES 

Chloroscombrus chryt- .,Urus 

Stel lifer lanceolatis 

Xiphopenaeus kroyerl 

Pepri lus alepidotus 

Leiostomus xanthurus 

Arius felis 

Penaeus aztecus aztecus 

Cynoscion arenarius 

Micropogonias undulatus 

Penaeus setiferus 

-- 

TOTAL NUMBER 

22002 

19951 

1075 

949 

904 

826 

810 

784 

7 40 

537 
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Table H-43. Most abundant species c o l l e c t e d  du r ing  September, 1981 
a t  marine s t a t i o n s .  

Ten most abundant species by weight  i n  grams. 

S P E C I E S  TOTAL WEIGHT 

Chloroscombrus chrysurus 203522 

S t e l l i f e r  lanceo la tus  

Cunoscion nothus 

Cynoscion arenar ius  

70569 

53745 

49692 

Leiostomus xanthurus 44098 

Pepr i  l u s  a lep ido tus  

P e p r i l u s  b u r t i  

Micropogonias undulatus 

41659 

31 95 3 

17497 

Pen aeu s s e t  i f e r  u s 9734 

Bagre mar i  nus 5203 

Ten most abundant species by number o f  i n d i v i d u a l s .  

SPECIES TOTAL NUMBER 

Chloroscombrus chrysurus 41890 

S t e l  l i f e r  lanceo la tus  6382 

Cynoscion nothus 1396 

P e p r i l u s  a lep ido tus  1369 

Cynoscion arenar ius  1339 

Pepr i  l u s  b u r t i  1212 

Leiostomus xanthurus 557 

Penaeus s e t i f e r u s  357 

Micropogonias undulatus 352 

Anchoa hepsetus 281 
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Table H-44. Most abundant species c o l l e c t e d  du r ing  October, 1981 
a t  marine s t a t i o n s .  

Ten most abundant specie:; by weight i n  grams. 

SPECIES TOTAL WEIGHT 

Chloroscombrus chrysurus 115012 

Ar ius  f e l i s  48956 -- 
S t e l l i f e r  lanceo la tus  16297 

Cynoscion arenar ius  13418 

Penaeus s e t i f e r u s  11891 

Por-tunus g i  bbesi  i 9055 

Men t i c i r rhus  a m e r i c a E  

Sciaenops o c e l l a t u s  

7923 

5400 

Xiphopenaeus k r o y e r i  4473 

Carcharhinus isodon 4400 

Ten most abundant species by number o f  i n d i v i d u a l s .  

SPECIES TOTAL NUMBER 

Chloroscombrus chrysurus 18739 

Portunus g i b b e s i i  

Stellifer lanceolatus 

4892 

1712 

Ar ius  f e l i s  1584 -- 
Anchoa m i t c h i l l i  1257 

Xiphopenaeus k r o y e r i  915 

Penaeus s e t  i f e r u s  

C a l l i n e c t e s  s i m i l i s  

Cynoscion arenar ius  

L o l l i g u n c u l a  b r e v i s  

H-77 
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Table H-45. Most abundant species c o l l e c t e d  d u r i n g  November, 1981 
a t  mar ine s t a t i o n s .  

Ten most abundant species by we igh t  i n  grams. 

SPECIES 

C a l l i n e c t e s  s i m i l i s  

A r i u s  f e l i s  -- 
Portunus g i b b e s i i  

S c i  aenops o c e l  1 a tus  

Cynoscion a r e n a r i u s  

Penaeus s e t i f e r u s  

Squi 1 l a  empusa 

M e n t i c i r r h u s  americanus 

L o l l i g u n c u l a  b r e v i s  

Chloroscombrus chrysurus  

TOTAL WEIGHT 

29193 

27120 

12859 

11700 

11057 

10967 

8010 

7710 

7234 

6697 

Ten most abundant species by number o f  i n d i v i d u a l s .  

SPECIES 

C a l l i n e c t e s  s i m i l i s  

Por tunus g i b b e s i i  

Trachypenaeus s i m i l i s  

Squi 1 l a  empusa 

Anchoa m i t c h i l l i  

L o l l i g u n c u l a  b r e v i s  

Penaeus s e t i f e r u s  

Chloroscombrus chrysurus  

Cynoscion a r e n a r i u s  

TOTAL NUMBER 

6164 

5890 

1889 

1807 

1453 

891 

791 

721 

520 

Penaeus aztecus aztecus 404 

H-78 
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Table H-46. Most abundant species c o l l e c t e d  d u r i n g  December, 1981 

a t  mar ine s t a t i o n s .  

Ten most abundant species by we igh t  i n  grams. 

SPECIES 

L o l l i q u n c u l a  b r e v i s  

Pogoni as cromi  s 

TOTAL WEIGHT 

20396 

19000 

Archosargus probatocepha lus  14050 

Penaeus s e t i f e r u s  11344 

B r e v o o r t i  a pa t ronus  

T r i c h i u r u s  l e p t u r u s  

Cynoscion a r e n a r i u s  

E t ropus  c r o s s o t u s  

7136 

7027 

6072 

5453 

A r i u s  fe1i .s 3491 -- 
Men t i c i r r hu s amer i c i i w  3470 

Ten most abundant species by number o f  i n d i v i d u a l s .  

SPECIES TOTAL NUMBER 

L o l l i g u n c u l a  b r e v i s  

Anchoa m i t c h i l l i  

Por tunus  g i b b e s i i  

C a l l i n e c t e s  s i m i l i s  

T r i c h i u r u s  l e p t u r u s  

Et ropus  c r o s s o t u s  

Penaeus s e t i f e r u s  

Cynoscion nothus 

Trachypenaeus s i m i  l i s  

S t e l l i f e r  l a n c e o l a t u s  

1923 

904 

820 

720 

663 

633 

626 

596 

515 

392 

H-79 



Table H-47. Most abundant species c o l l e c t e d  du r ing  January, 1982 
a t  marine s t a t i o n s .  

Ten most abundant species by weight i n  grams. 

SPECIES TOTAL WEIGHT 

Penaeus s e t i f e r u s  29687 

Cynoscion arenar ius  16645 

Por tunus g i b b e s i i  10378 

Etropus c rossotus  7368 

Leiostomus xanthurus 6558 

Squi 1 l a  empusa 5723 

M e n t i c i r r h u s  americanus 4938 

Anchoa m i  t c h i  11 i 4678 

Trachypenaeus s i m i  l i s  4300 

L o l l i g u n c u l a  b r e v i s  3129 

Ten most abundant species by number o f  i n d i v i d u a l s .  

SPECIES 

Portunus g i b b e s i i  

Penaeus s e t i f e r u s  

Trachypenaeus s i m i l i s  

Anchoa m i t c h i l l i  

Et ropus c rossotus  

Cynoscion arenar ius  

Squi 11 a empusa 

L o l l i g u n c u l a  b r e v i s  

Lar  i mus f asc i a t  us 

P r iono tus  t r i b u l u s  

TOTAL NUMBER 

3054 

2600 

1806 

1706 

1195 

1048 

671 

657 

382 

282 

c 
H-80 



Table H-48. Most abundant species collected during February, 1982 
at marine stations. 

Ten most abundant species by weight in grams. 

SPECIES TOTAL WEIGHT 

Menticirrhus americanus 9366 

Cynoscion arenarius 7741 

Pogoni as cromi s 6400 

Squilla empusa 5451 

Lolliguncula -- brevis 5149 

Cynoscion nothus 491 1 

Trichiurus lepturus 4327 

Penaeus setiferus 4305 

Portunus gibbesii 4299 

Trachypenaeus -- simi lis 4085 

- 

Ten most abundant species by number of individuals. 

SPECIES TOTAL NUMBER 

Trachypenaeus -- similis 1848 

Portunus gibbesii 1345 

Cynoscion nothus 954 

Anchoa mitchilli 86 9 
Squi 11 a empusa 81 8 

743 Lolliguncula brevis 

663 Etropus crossotus 

531 Trichiurus lepturus 

Larimus fasciatus 449 

Cynoscion arenarius 287 

H-81 



Table H-49. Most abundant species c o l l e c t e d  d u r i n g  March, 1982 
a t  mar ine s t a t i o n s .  

Ten most abundant species by we igh t  i n  grams. 

SPECIES TOTAL WEIGHT 

Poqoni as crorni s 63000 

A r i u s  f e l i s  18722 -- 
Cynoscion nothus 17035 

M e n t i c i r r h u s  arnericanus 16600 

Leiostomus xanthurus 15560 

P e p r i l u s  b u r t i  13607 

Tr'achypenaeus sirni  l i s  10518 

Micropogonias undu la tus  8577 

B r e v o o r t i a  pa t ronus  8412 

L o l l i q u n c u l a  b r e v i s  6373 

Ten most abundant species by number of i n d i v i d u a l s .  

SPECIES 

Trachypenaeus s i m i  l i s  

TOTAL NUMBER 

4869 

Cynoscion nothus 2333 

Micropoqonias undu la tus  

Anchoa r n i t c h i l l i  

2093 

1537 

Por tunus g i b b e s i i  1311 

P e p r i  l u s  b u r t i  1057 

L o l l i q u n c u l a  b r e v i s  

Larimus f a s c i  a tus  

782 

577 

Squi 1 l a  empusa 432 

P r i o n o t u s  t r i b u l u s  389 

H-82 
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Table H-50. Most abundant species collected during Apri 1, 1982 

at marine stations. 

Ten most abundant species by weight in grams. 

SPECIES 

Arius felis 

Peprilus burti 

Micropogonias -- undulatus 

-- 
TOTAL WEIGHT 

56346 

30955 

25881 

Trichiurus lepturus 22490 

Pogoni as cromi s 22000 

Cynoscion nothus 11506 

Leiostomus xanthurus- 7527 

Penaeus setiferus 5469 

Callinectes sapidus 5222 

Lolliguncula brevis 4762 

Ten most abundant species by number o f  individuals. 

SPECIES TOTAL NUMBER 

Micropogoni as undula.tus 4426 

Peprilus burti 1318 

Trachypenaeus similir 1245 

Trichiurus lepturus 1223 

Cynoscion nothus 964 

Anchoa mitchilli 85 4 

Callinectes similis 645 

Squilla empusa 526 

Lolliguncula brevis 423 

Larimus fasci atus 

H-83 

410 



Table H-51. Most abundant species c o l l e c t e d  d u r i n g  May, 1981 a t  
e s t u a r i  ne s t  a t  i ons. 

Ten most abundant species by we igh t  i n  grams. 

SPECIES 

C a l l i n e c t e s  ‘sapidus 

Penaeus aztecus aztecus 

Micropogonias undu la tus  

Leiostomus xanthurus 

Anchoa m i t c h i l l i  

Cynoscion a r e n a r i u s  

B r e v o o r t i  a pa t ronus  

P a r a l i c h t h y s  l e t h o s t i g m a  

Penaeus s e t i f e r u s  

TOTAL WEIGHT 

25058 

9754 

5383 

3360 

2958 

369 

347 

320 

186 

C a l l i n e c t e s  s i m i l i s  150 

Ten most abundant species by number o f  i n d i v i d u a l s .  

S P E C I E S  TOTAL NUMBER 

Anchoa m i t c h i l l i  3330 

Penaeus aztecus aztecus 3033 

Micropogonias undu la tus  

Leiostomus xanthurus 

803 

403 

C a l l i n e c t e s  sapidus 328 

Cynoscion a r e n a r i u s  

B r e v o o r t i a  pa t ronus  

118 

73 

C a l l i n e c t e s  s i m i l i s  53 

L o l l i g u n c u l a  b r e v i s  40 

C i t h a r i c h t h y s  s p i l o p t e r u s  26 

H-84 

62 
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Callinectes sapidus 

Penaeus aztecus aztecus 

Micropogonias -- undulatus 

Paralichthys lethostiqma 

Arius felis 

Anchoa mitchilli 

I -- 

Cynoscion arenarius, 

Leiostomus xanthurus - 
Archosargus probatocephalus 

Brevoort i a patronus, 

Ten most abundant species by number of 

SPEC I ES 

Penaeus aztecus -- aztecus 

Anchoa mitchilli 

Micropogonias undulatus 

Cynoscion arenarius- 

Callinectes sapidus 

Brevoort i a patronus 

Leiostomus xanthurus - 

Sp hoer o i des p ar vu s 

Table H-52. Most abundant species collected during June, 1981 at 
estuarine stations. 

Ten most abundant species by weight in grams. 

SPECIES TOTAL WEIGHT 

17513 

9809 

4177 

1547 

1313 

1307 

959 

832 

395 

208 

ndividuals. 

TOTAL NUMBER 

1940 

1813 

386 

363 

250 

65 

62 

52 

32 

18 

Penaeus setiferus 

Arius felis -- 

H-85 



Table H-53. Most abundant species collected during July, 1981 at 
estuarine stations . 

Ten most abundant species by weight in grams. 

SPECIES 

Callinectes sapidus 

Arius felis 

Penaeus aztecus aztecus 

Micropoqonias undulatus 

Penaeus setiferus 

Paralichthys - lethostigma 

Anchoa mitchilli 

Brevoortia patronus 

Cynoscion arenarius 

Leiostomus xanthurus 

-- 

TOTAL WEIGHT 

14191 

9776 

8900 

7463 

2408 

2042 

1679 

1104 

757 

462 

Ten most abundant species by number of individuals. 

SPECIES TOTAL NUMBER 

Anchoa mitchilli 31 80 

Penaeus aztecus aztecus 1299 

Penaeus setiferus 717 

Brevoorti a patronus 

Micropogonias undulatus 

Cynoscion arenarius 

Arius felis 

Callinectes sapidus 
-- 

Leiostomus xanthurus 

Citharichthys spilopterus 

H-86 

561 

335 

227 

222 

168 

59 

36 
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Table H-54. Most abundant species c o l l e c t e d  du r ing  August, 1981 a t  

es tua r ine  s t a t  i ons. 

Ten most abupdant species by weight i n  grams. 

SPECIES TOTAL WEIGHT 

Penaeus s e t i f e r u s  17848 

C a l l  i n e c t e s  sapidus 4595 

Anchoa m i t c h i l l i  4388 

Leiostomus xanthurus 2043 

Cynoscion arenar ius  201 1 

Micropogoni  as undul  a t t  

A r ius  f e l i s  -- 
1979 

1823 

Pogoni as cromi s 1584 

P a r a l i c h t h y s  l e thos t i gma 1220 

Penaeus aztecus aztecus 593 

Ten most abundant species by number o f  i n d i v i d u a l s .  

SPECIES TOTAL NUMBER 

Anchoa m i t c h i l l i  5318 

Penaeus s e t i f e r u s  2002 

Cynoscion arenar ius  2 85 

Leiostomus xanthurus 161 

Micropogonias undulatus 112 

Penaeus aztecus aztecus 109 

C a l l  i n e c t e s  sapidus 84 

A r i u s  f e l i s  83 -- 
Caranx hippos 77 

Chloroscombrus chrysurus 53 

H-87 



Table H-55. Most abundant species c o l l e c t e d  d u r i n g  September, 1981 
a t  e s t u a r i n e  s t a t i o n s .  

Ten most abundant species by we igh t  i n  grams. 

SPECIES TOTAL WEIGHT 

Anchoa m i t c h i l l i  3883 

Micropogonias undu la tus  2541 

C a l l  i n e c t e s  sapidus 

Penaeus s e t i f e r u s  

Cynoscion a r e n a r i u s  

A r i u s  f e l i s  

2385 

1925 

1714 

868 

P a r a l i c h t h y s  I e t h o s t i g m a  665 

Leiostomus xant  hurus 

Stellifer lanceolatus 438 

Pogoni as cromi s 402 

Ten most abundant species by number o f  i n d i v i d u a l s .  

SPECIES TOTAL NUMBER 

Anchoa m i t c h i l l i  2057 

Penaeus s e t i f e r u s  440 

Cynoscion a r e n a r i u s  299 

Micropogonias undu la tus  

A r i u s  f e l i s  -- 

79 

72 

S t e l l i f e r  l a n c e o l a t u s  67 

Chloroscombrus chrysurus  64 

C a l l i n e c t e s  sapidus 40 

Penaeus aztecus aztecus 23 

B r e v o o r t i  a pa t ronus  21  

504 

H-88 



Table H-56. Most abundant species c o l l e c t e d  d u r i n g  October, 1981 
a t  e s t u a r i n e  s t a t i o n s .  

Ten most abundant species by we igh t  i n  grams. 

SPECIES TOTAL WEIGHT 

Penaeus s e t i f e r u s  

L e i  os tomus xan t h u n g  

Cal l i n e c t e s  sapidu!; 

Anchoa m i t c h i l l i  

Pogoni as cromi  s 

Cynoscion arenariu!: 

Micropogonias -- undula tus  

B a i r d i e l l a  chrysouira 

P a r a l  i c h t  hys l e t  h o s t  i gma 

2998 

2525 

2080 

1581 

1379 

1306 

1077 

622 

41 6 

Penaeus aztecus aztecus 366 

Ten most abundant species by number o f  i n d i v i d u a l s .  

S P E C I E S  TOTAL NUMBER 

Anchoa m i t c h i l l i  

Penaeus s e t i f e r u s  

Cynoscion a r e n a r i  u:: 

Penaeus aztecus aztecus 

C a l l i n e c t e s  sapidus 

Micropogonias -- undula tus  

Leiostomus xanthurus - 

S t e l  l i f e r  l a n c e o l a t t  

B a i r d i e l l a  chrysoura  - 

P r i o n o t u s  t r i b u l u s  

1832 

679 

47 6 

114 

94 

93 

56 

29 

16 

15 

H-89 



Table H-57, Most abundant species collected during November, 1981 
at estuarine stations. 

Ten most abundant species by weight in 

SPECIES 

Anchoa mi tchi 1 1  i 

Callinectes sapidus 

Poqoni as cromi s 

Leiostomus xanthurus 

Penaeus setiferus 

Cynoscion arenarius 

Bairdiella chrysoura 

Micropogonias undulatus 

Dorosoma cepedianum 

Paralichthys lethostigma 

Ten most abundant species by number o f  

SPECIES 

Anchoa mitchilli 

Micropoqonias undulatus 

Penaeus setiferus 

Cynoscion arenarius 

Callinectes sapidus 

Penaeus aztecus aztecus 

Leiostomus xanthurus 

Poqoni as cromi s 

Prionotus tribulus 

Bairdiella chrysoura 

Q grams . 
TOTAL WEIGHT 

801 7 

3554 

2936 

989 

80 7 

60 7 

298 

296 

202 

135 

individuals. 

TOTAL NUMBER 

11636 

41 9 

288 

182 

69 

38 

30 

25 

15 

10 
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Table H-58. Most abundant species c o l l e c t e d  d u r i n g  December, 1981 
a t  e s t u a r i n e  s t a t i o n s .  

Ten most abundant. specie:s by we igh t  i n  grams. 

SPECIES 

Poqoni as cromi  s 

Anchoa m i t c h i l l i  

TOTAL WEIGHT 

3694 

2108 

Arc hos a r  g u s pro ba t ocep h a 1 u s 1235 

M u g i l  cephalus 

Penaeus s e t i f e r u s  

C a l l  i n e c t e s  sapidus 

Para 1 i c h t  hys l e t  h o s t  i gma 

Micropogonias -- u n d u l a t u s  

L e i  os tomus xan t huru!; - 

Cynoscion nebulosus 

1148 

1042 

598 

574 

530 

352 

139 
- 
ien  most abundant specie:; by number o f  i n d i v i d u a l s .  

S P E C I E S  

Anchoa m i t c h i l l i  

Micropogonias -- undula tus  

Penaeus s e t i f e r u s  

C a l l i n e c t e s  sapidus 

Penaeus aztecus -- aztecus 

M u g i l  cephalus 

Cynoscion a r e n a r i u s  

Dorosoma petenense 

Leiostomus xanthurus 

Poqonias cromis 

TOTAL NUMBER 

3345 

575 

385 

146 

52 

25 

13 

12 

9 

9 
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Table H-59. Most abundant species c o l l e c t e d  d u r i n g  January, 1982 
a t  e s t u a r i n e  s t a t i o n s .  

Ten most abundant species by weight  i n  grams. 

SPECIES 

C a l l i n e c t e s  sapidus 

Poqoni as cromis 

Anchoa m i t c h i l l i  

TOTAL WEIGHT 

3060 

1531 

916 

Archosargus probatocephalus 749 

Leiostomus xanthurus 

P a r a l i c h t h y s  l e t h o s t i g m a  

Micropoqonias undu la tus  

Cynoscion nebulosus 

Symphurus p l a g i u s a  

M u g i l  cephalus 

7 39 

566 

40 2 

155 

129 

125 

Ten most abundant species by number o f  i n d i v i d u a l s .  

SPEC I ES TOTAL NUMBER 

Anchoa m i t c h i l l i  

C a l l i n e c t e s  sapidus 

Micropoqonias undu la tus  

SvmDhurus D l a a i u s a  

3621 

670 

352 

46 

B r e v o o r t i a  pa t ronus  35 

Leiostomus xanthurus 

Penaeus s e t i f e r u s  

21 

17  

Pogonias cromis 11 

Para1 i c h t  hys l e t  hos t i gma 8 

Palaemonetes v u l g a r i s  7 

H-92 
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Table H-60. Most abundant species c o l l e c t e d  du r ing  February, 1982 
a t  es tua r ine  s ta t i ons .  

Ten most abundant species by we 

SPECIES 

Leiostomus xanthurus 

C a l l i n e c t e s  sapidus 

Micropogonias undullatus 

Pogoni as cromi s 

Para1 i c h t  hys l e t  hoc; t i gma 

Muqi l  cephalus 

Anchoa m i t c h i l l i  

Cynoscion nebulosus 

B r e v o o r t i  a patronus- 

Dorosoma petenense 

H-93 

n grams. 

TOTAL WEIGHT 

3804 

3356 

2398 

2377 

2049 

860 

546 

395 

307 

216 

Ten most abundant species by number o f  i n d i v i d u a l s .  

SPECIES TOTAL NUMBER 

Micropogonias undu'latus 2094 

Anchoa m i t c h i l l i  1390 

C a l l i n e c t e s  sapidus 1036 

Leiostomus xanthurus 103 

Penaeus s e t i f e r u s  59 

Symphurus p laq iusa  50 

B r e v o o r t i a  pat ronus 42 

Palaemonetes v u l g a r i s  38 

Para l i ch thys  le thos t iqma 24 

-- 

Cynoscion nebulosuz 12 



Table H-61. Most abundant species collected during March, 1982 
at estuarine stations. 

Ten most abundant species by weight in grams. 

SPECIES 

Micropoqonias undulatus 

Anchoa mitchilli 

Callinectes sapidus 

Paralichthys lethostigma 

TOTAL WEIGHT 

4984 

3095 

2189 

616 

Poqonias cromis 583 

Mugil cephalus 580 

Leiostomus xanthurus 481 

Brevoortia patronus 

Cynoscion nebulosus 

Penaeus setiferus 

174 

173 

130 

Ten most abundant species by number of individuals. 

SPECIES 

Anchoa mitchilli 

TOTAL NUMBER 

6450 

Micropogonias undulatus 3127 

633 Callinectes sapidus 

Brevoortia patronus 

Penaeus setiferus 

580 

33 

Leiostomus xanthurus 10 

Penaeus aztecus aztecus 

Trichiurus lepturus 

Paralichthys lethostigma 

Q 

Palaemonetes vulgaris 6 

H-94 
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Table H-62. Most abundant species c o l l e c t e d  d u r i n g  A p r i  1, 1982 

a t  e s t u a r i n e  s t a t i o n s .  

Ten most abundant species by we igh t  i n  grams. 

SPECIES 

Micropoqonias undu la tus  

TOTAL WEIGHT 

10250 

C a l l i n e c t e s  sapidus 5135 

Anchoa m i t c h i l l i  2960 

Archosarqus probatocepha lus  1875 

Leiostomus x a n t h u r u i  1570 

Pogoni as cromi  s 1396 

Ari.us f e l i s  622 

Penaeus s e t i f e r u s  580 

P a r a l i c h t h y s  l e t h o s t i g m a  516 

Mugi 1 cephalus 342 

-- 

Ten most abundant species by number o f  i n d i v i d u a l s .  

SPECIES 

Micropogonias -- undula tus  

Anchoa m i  t c h i  11 i 

Penaeus s e t i f e r u s  

Cal  l i n e c t e s  sapidus. 

Penaeus aztecus aztecus 

TOTAL NUMBER 

4912 

4031 

47 3 

2 34 

135 

P o l y d a c t y l u s  octonemus 12 1 

Leiostomus xanthurus 

Cynoscion a r e n a r i u s  

A r i u s  f e l i s  -- 

25 

1 7  

17 

B r e v o o r t i a  patronus- 15 
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Table 1-1. 
A I R  

(CST) (C) 
T IME TEMP 

1140 25.00 
0855 21.00 
0745 21.00 
0710 21.00 
0607 21.00 

1410 24.00 
1450 25.00 
1511 26.00 
1250 24.00 
1230 23.00 
1215 23.00 
1658 24.00 
1534 27.00 
1142 24.00 
1314 99999 
1125 25.00 
1015 23.00 
1055 22.50 
0945 22.00 
1612 25.00 
1630 24.00 
1427 25.00 
0726 18.50 
0918 19.50 
1412 25.00 

SEA WEATHER CONDITIONS 

S I T E  DATE 

E l  04/09/81 
E2 04/09/61 
E3 04/09/81 
E4 04/09/81 
E5 04/09/61 

M I  04/10/81 
M3 04/10/81 
M6 04/10/81 
M8 04/10/81 
M 9  04/10/81 
M I 0  04/10/81 
M20 04/10/81 
MIOA 04/10/81 
M I 1  04/10/81 
M21 04/10/81 
MI2 04/10/81 
M22 04/10/81 

, M I 3  04/10/81 
M23 04/10/81 
M I S  04/10/81 
M I 8  04/10/81 
DE 05/21/81 
DN 05/21/81 
DS 05/21/81 
DW 05/21/81 

E l  05/22/81 
E2 05/22/81 
E3 05/22/81 
E4 05/22/81 
E5 05/22/81 

M3 05/21/81 
M I 0  05/21/81 
MIOA 05/21/81. 
M21 05/21/81 
1.122 05/21/81 
mi8 05/21/81 
NE 05/21/81 
NU 05/21/81 
SE 05/21/81 

DE 06/08/81 
DN 06/06/81 
DS 06/08/61 
DW 06/06/81 

E l  06/10/81 
E2 06/10/81 
E3 06/10/81 
E4 06/10/81 
E5 06/10/81 

M3 06/08/81 
M I 0  06/08/81 
M I O A  06/08/81 
M21 06/08/81 
M22 06/08/61 
M I 8  06/08/61 
NE 06/08/81 
NW 06/06/81 
SE 06/08/81 

0945 26.00 
0810 21.00 
0704 21.30 
0633 20.00 
0545 21.00 

1342 25.30 
0903 19.50 
0754 17.70 
0637 16.00 
1100 22.00 
1457 25.00 
0845 17.70 
0741 99999 
0834 19.00 

1530 28.00 
0825 28.00 
1009 27.60 
1514 28.00 

1130 29.00 
1015 28.80 
0815 28.33 
0740 28.90 
0640 28.00 

1400 28.00 
0953 28.00 
0852 28.00 
0715 28.40 
1132 28.00 
1600 28.00 
0926 28.00 
0840 28.10 
0907 27.80 

PRESSURE 
(HG) 

30. 10 
30. l!5 
30. 10 
30. 10 
30. 10 

30. 10 
30. 1 0  
30. 113 
30.10 
30. 1 0  
30.15 
30.10 
30.10 
30.15 
30. 10 
30.15 
30.15 
30.15 
30.15 
30.10 
30. 1 0  
3 0 . 0 0  
3 0 . 0 3  
30 .05  
3 0 .  a3 

29.95 
29.90 
29.90 
29.90 
29.90 

30.00  
30.05 
30.00 
3 0 . 0 0  
30.05 
30 .00  
30 .00  
30.00 
30.00 

29.80 
29.80 
29.85 
29.80 

29.80 
29.80 
29.80 
29.80 
29.80 

29.80 
29.85 
29.80 
29.80 
29.85 
29.80 
29.85 
29.80 
29.80 

WIND 
SPEED 

01 
0 1  
02 
03 
03 

02 
02 
02 
02 
02 
02 
04 
04 
02 
02 
02 
02 
02 
02 
04 
04 
03 
03 
04 
03 

03 
02 
02 
02 
03 

03 
04 
04 
02 
03 
03 
04 
04 
04 

03 
0 3  
0 3  
0 3  

03 
04 
04 
04 
04 

03 
03 
03 
03 
04 
02 
03 
03 
03 

1-1 

WIND 
D I R  

99 
I 8  
18 
18 
18 

13 
11 
I 1  
11 
11 
1 1  
11 
11 
11 
11 
1 1  
11 
1 1  
11 
11 
1 1  

12 
1 1  
1 1  
12 

13 
13 
13 
13 
13 

12 
12 
12 
11 
12 
12 
12 
12 
12 

20 
22 
21 
20 

17 
18 
18 
18 
18 

20 
21 
20 
17 
25 
22 
20 
22 
20 

CLOUD CLOUD 
CLOVER TYPE 

03 
06 
06 
07 
07 

02 
01 
01 
02 
02 
02 
00 
01 
01 
02 
04 
08 
07 
08 
01 
01 
00 
02 
00 
00 

03 
02 
03 
03 
09 

00 
00 
01 
02 
00 
00 
00 
01 
00 

01 
02 
02 
01 

07 
06 
03 
03 
03  

01 
02 
02 
02 
02 
01 
02 
02 
02 

06 
05 
05 
05 
05 

08 
06 
06 
08 
08 
08 
00 
06 
08 
08 
08 
09 
09 
09 
06 
06 
99 
02 
02 
99 

08 
06 
06 
06 
99 

99 
02 
02 
02 
08 
09 
02 
02 
02 

06 
06 
06 
06 

06 
06 
06 
06 
06 

06 
06 
06 
06 
06 
06 
06 
06 
06 

VISIBILITY CONDITION 

07 
07 
06 
06 
05 

06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
04 
05 
01 
06 
06 
08 
07 
07 
08 

07 
07 
07 
07 
99 

08 
07 
07 
07 
08 
08 
07 
07 
07 

08 
08 
08 
08 

05 
05 
07 
07 
08 

08 
08 
08 
08 
08 
08 
08 
08 
08 

C 
C 
C 
C 
0 

C 
C 
C 
C 
C 
C 
E 
C 
C 
C 
C 
F 
F 

FG 
C 
C 
E 
C 
C 
B 

C 
C 
C 
C 
C 

B 
C 
C 
C 
C 
0 
C 
C 
C 

C 
C 
C 
C 

U 
U 
C 
C 
C 

C 
C 
C 
c 
C 
C 
C 
C 
C 



S I T E  

DE 

DE 

ON 

D N  

DS 

DS 

DW 

DW 

E l  

E l  

E2 

E 2  

E 3  

E 3  

€4 

E4 

E 5  

E 5  

M I 0  

M I 0  

MIOA 

MIOA 

M I 8  

M i 0  

M2 1 

M2 1 

M22 

M22 

M 3  

M3 

NE 

NE 

NW 

NW 

SE 

SE 

DATE 

0 7 / 0  1 / 8  1 

07/ 16/8 I 

07/01 / 8  1 

07 /  16/61 

0 7 / 0  1 / 8  1 

07 /  16/8 1 

07 /01  /8 1 

07/  16/8 I 

07/02 /8  1 

07 /  17/8 1 

07 /02 /8  1 

07 /  17/8 1 

07/02/8 1 

07 /  17/8 1 

07/02/13 1 

07 /  17/8 1 

07 /02 /8  I 

07/16 /81  

07/01/8 1 

07/16/81 

07 /01  / 8  I 

07/ 16/81 

07 /01  / 8  1 

07 /16 /81  

07 /3  1 / 8  1 

07 /  16/13 1 

07/01/81 

07/ 16/8 1 

07/01/81 

07/ 16/8 1 

37 /0  1 / 8  1 

0 7 /  16/8 I 

07/01/81 

07/ 16/13 I 

0 7 / 0  1 / 8  1 

07/ 16/8; 

Table 1-1. 

A I R  

( C S T )  ( C )  
T I M E  TEMP 

1825 2 6 . 5 0  

1018 2 9 . 9 5  

0758 2 8 . 9 0  

0630 2 9 . 3 0  

1049 2 9 . 5 0  

1510 3 2 . 5 0  

1810 2 8 . 0 0  

1038 2 9 . 0 0  

1430 2 7 . 0 0  

1500 33.00 

1300 2 7 . 0 0  

1310 3 1 . 5 0  

9999 99999 

1130 3 1 . 0 0  

I O 0 0  2 7 . 0 0  

1015 3 0 . 2 5  

0911 26 .75  

0825 2 8 . 0 0  

1033 29 .00  

1535 31.00 

0905 28 .80  

1645 2 9 . 0 0  

1851 2 7 . 0 0  

0945 3 2 . 0 0  

0717 2 9 . 8 0  

0545 2 9 . 0 0  

1417 2 9 . 2 0  

1336 3 2 . 5 0  

1721 2 8 . 8 0  

1115 2 7 . 0 0  

1009 2 9 . 0 0  

1600 3 0 . 0 0  

0842 99999 

1738 2 9 . 8 0  

0937 2 7 . 0 0  

1625 2 9 . 5 0  

SEA WEATHER CONDIT IONS (Continued) . 
PRESSURE WIND 

(HG) 

2 9 . 9 0  

29 .95  

2 9 . 9 0  

29 .92  

29 .90  

29 .92  

29 .90  

29 .95  

2 9 . 9 0  

2 9 . 9 0  

2 9 . 9 0  

29 .SO 

99999 

2 9 . 9 0  

2 9 . 9 0  

2 9 . 9 0  

29 .90  

2 9 . 9 5  

2 9 . 9 0  

2 9 . 9 2  

2 9 . 9 0  

29 .92  

2 9 . 9 0  

29 .95  

2 9 . 9 0  

2 9 . 9 2  

2 9 . 9 0  

29 .92  

2 9 . 9 0  

29 .95  

2 9 . 9 0  

29 .92  

2 9 . 9 0  

29 .92  

29 .90  

29 .92  

SPEED 

01 

0 2  

00 

03 

w 

02 

01 

0 2  

00 

0 2  

00 

02 

99 

01 

00 

01 

05 

02 

00 

02 

00 

03 

01 

0 2  

01 

0 3  

00 

0 2  

00 

02 

00 

03 

01 

03 

00 

03 

1-2 

WIND 
D I R  

19 

23 

18 

21 

18 

22 

19 

23 

99 

23 

99 

23 

99 

23 

99 

23 

18 

24 

18 

I 8  

18 

18 

19 

23 

18 

21 

18 

22 

18 

2 1  

18 

18 

18 

18 

18 

18 

CLOUD CLOUD 
CLOVER TYPE 

06 

03 

01 

01 

03 

0 2  

06  

03 

08 

03 

08 

03 

99 

03 

08 

05 

07 

03 

02 

0 1  

02  

01 

06 

02  

01 

01 

0 7  

02  

06 

03 

02 

01 

01 

01 

02 

0 1  

05 

0 5  

06  

05 

05 

05 

05 

05 

09 

05 

0 9  

05 

99 

05 

09 

05 

0 9  

05 

0 5  

08 

06 

08 

0 5  

05 

08 

05 

05 

0 5  

05 

05 

05 

08 

06 

08 

05 

08 

Q 
V I S I B I L I T Y  C O N D I T I O N  

0 7  

' 0 7  

06 

07 

07 

07  

07  

0 7  

05 

0 7  

05 

-07 

99 

07 

05 

07 

05 

07  

07  

07  

06 

07 

07  

07  

06 

07  

07  

07  

07 

07  

07 

07  

06 

07  

07 

07 

C 

C 

C 

C 

C 

C 

C 

C 

PR 

C 

PR 

C 

A 

C '  

PR 

C 

U 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

. c  



S I T E  

M2 1 
DN 
NW 
M I O A  
SE 
NE 
M I 0  
DS 
M22 
M3 
ow 
DE 
MI8 

E4 
E3 
E2 
E l  
E5 
E5 
E4 
E3 
E2 
E l  

M2 1 
DN 
NW 
M I O A  
SE 
NE 
M I 0  
DS 
M22 
M3 
OW 
DE 
MI8 

M2 1 
NW 
DW 
M I 0  
MIOA 
DN 
NE 
DE 
SE 
DS 
M22 
M3 
MI8 

E5 
E4 
E3 
E2 
E l  
M2 I 
NW 
DN 
NE 
DE 
M I O A  
DW 
sw 
DS 
SE 

DATE 

08/07/8 1 
08/07/8 1 
08/07/8 I 
08/07/8 1 
08/07/8 1 
08/07/8 I 
08/07/8 I 
08/07/8 1 
08/07/8 1. 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 I 

08/05/8 1 
08/05/8 I 
08/05/8 1 
08/05/8 1 
08/05/8 I 
09/ 10/8 1 
09/ lO/8 1 
09/ lO/8 1 
09/ lO/8 1 
09/10/81 

09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
os / i i / a i  
09/11/81 
09/11/81 

10/02/8 1 
10/02/81 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 

10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 

10/03/8 1 
10/03/8 I 
10/03/8 1 
10/03/8 1 
10/03/8 1 

10/02/8 1 

11/12/81 
11/12/81 
11/12/81 
11/12/81 
11/12/a 1 
11/12/81 
11/12/81 
11/12/81 
11/12/81 
11/12/81 

Tal 

T I M E  
(CST 1 

094 1 
1015 
1106 
1122 
1200 
1220 
1237 
1252 
1534 
1730 
1757 
181 1 
1836 

0805 
0830 
0935 
1045 
1921 
0440 
0640 
0720 
0835 
0925 

I O I O  
1057 
1135 
1154 
1209 
1231 
1251 
1320 
1535 
1745 
1838 
1925 
1947 

0845 
0955 
1020 
1050 
1115 
1130 
1155 
1220 
1235 
1305 
1438 
1630 
1820 

0832 
0925 
095 1 
112s 
1210 
I O I O  
1050 
1100 
1107 
1135 
1127 
1157 
1212 
1219 
1228 

b l e  1-1. S E A  WEATHER CONDITIONS (Continued). 

A I R  
TEMP PRESSURE WIND WIND CLOUD CLOUD 
(C) (HG)  SPEED D I R  CLOVER TYPE VISIBILITY CONDITION 

29.30 
27.50 
30.00 
29.00 
31.50 
28.00 
29.30 
27.00 
29.90 
28.00 
27.80 
27.80 
27.00 

29.89 03 25 05 06 
29.89 03 25 05 06 
29.89 03 25 03 06 
29.89 03 25 03 06 
29.89 03 25 03 06 
29.89 03 25 05 06 
29.89 03 25 05 06 
29.89 03 25 05 06 
29.89 03 23 05 06 
29.80 03 27 02 06 
29.80 03 27 02 06 
29.80 03 27 02 06 
29.80 03 27 03 06 

30.00 29.95 03 45 03 06 
30.00 29.95 03 45 03 06 
30.30 29.95 01 31 03 08 
28.00 29.95 01 27 05 06 
30.00 29.95 03 24 01 05 
21.00 29.93 03 02 09 99 
19.50 29.93 03 02 01 08 
19.80 29.93 03 02 0 1  08 
19.60 29.93 02 02 00 99 
21 .OO 29.95 02 02 00 99 

27.00 29.98 
27.00 30.00 
26.20 30.00 
25.50 30.00 
25.00 30.00 
26.20 30.00 
26.50 30.00 
26.00 30.05 
30.00 30.00 
30.00 30.00 
28.00 29.95 
29.00 29.95 
29.00 29.95 

26.00 30.08 
25.00 30.08 
25.50 30.08 
25.50 30.08 
25.00 30.08 
24.20 30.08 
25.00 30.08 
24.50 30.08 
24.50 30.08 
26.50 30.08 
28.00 29.90 
29.50 29.90 
29.00 30.00 

20.30 
20.30 
18.50 
22.00 
26.30 
17.80 
18.00 
18.00 
18.00 
18.00 
18.00 
18 .oo 
18.00 
18.00 
18.00 

30.14 
30.14 
30.14 
30.14 
30.10 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 

05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
04 
04 
04 

02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 

03 
04 
03 
02 
02 
99 
03 
03 
03 
03 
03 
03 
03 
03 
03 

07 
07 
07 
07 
09 
09 
09 
09 
09 
09 
09 
09 
09 

34 
36 
36 
36 
36 
36 
36 
30 
30 
30 
07 
04 
06 

09 
06 
06 
06 
09 
12 
09 
09 
09 
09 
09 
09 
09 
09 
09 

07 
07 
04 
05 
04 
04 
04 
01 
02 
02 
01 
01 
99 

09 
09 
07 
07 
05 
05 
06 
06 
06 
00 
00 
00 
00 

00 
00 
00 
00 
00 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 

08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
99 

99 
99 
99 
99 
99 
99 
08 
08 
08 
99 
99 
99 
99 

99 
99 
99 
49 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 

07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 

07 
07 
07 
07 
06 
99 
07 
07 
07 
07 

07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
07 
99 

0 1  
0 1  
02 
02 
03 
03 
05 
05 
05 
07 
05 
07 
07 

07 
07 
07 
07 
07 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
B 
B 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
A 

FG 
FE 
FE 
FE 
FS 

z 
C 
C 
C 
B 
0 
8 
B 

B 
B 
B 
B 
0 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1-3 



S I T E  

M I G  
M22 
M 3  
M I 8  

E 4  
E 3  
E2 
E l  

M2 1 
NW 
D N  
NE 
DE 
MIOA 
DW 
sw 
DS 
SE 
M I 0  
M22 
M3 
MI8 
E5 
E4 
E 3  
E 2  
E l  
M2 1 
NW 
D N  
NE 
DE 
MIOA 
DW 
sw 
DS 
SE 
M I 0  
M22 
M 3  
M I 8  

E 5  
E 4  
E 3  
E 2  
E l  

M2 1 
NW 
DN 
NE 
DE 
MIOA 
DW 
sw 
DS 
SE 
M I 0  
M 3  

DATE 

11/12/81 
11/12/81 
1 I /  12/8 1 
11/12/81 

11/11/81 

11/11/81 

12/02/8 1 
12/02/81 
12/02/81 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
01/21/62 
01/2 1/82 
01/2 1/82 
01 /2 1/82 
01/21/82 
01/2 1/82 
01/2 1/82 
01/21/82 
01/2 1 /82 
01 /2 1 /82 
01/21/82 
01/21/82 

01/2 1 /82 

Ol/l 1/82 
01/11/82 
01/11/82 
Ol/l 1/82 
01/11/82 
02/08/82 
02/08 /8 2 
02/08/82 
02/08/82 
02/08 /82 
02/08 /8 2 
02/08/82 
02/08/82 
02/08/82 
02 /08 / 82 
02/08/82 

1 l / l  1 / 8 1  
11/11/81 

01/2 1 /82 

Table 1-1. SEA WEATHER CONDIT IONS (Continued).  

A I R  
T I M E  TEMP PRESSURE WIND WIND CLOUD CLOUD 

( C S T )  ( C )  (HG)  SPEED D I R  CLOVER TYPE V I S I B I L I T Y  C O N D I T I O N  

1242 18.00 99999 03 09 08 99 03 A 
1418 18.30 99999 03 09 08 99 03 A 
1534 18.30 99999 03 09 08 99 03 A 
1740 17.80 99999 03 09 08 99 99 A 

0817 12.78 99999 04 03 00 99 99 A 
0837 14.44 99999 04 03 00 99 99 A 
0954 14.44 99999 02 03, 00 99 99 A 
1115 22.78 99999 00 00 00 99 99 A 

0736 
083 1 
0845 
0855 
0909 
0920 
0930 
0946 
0956 
IO10 
1025 
1142 
1310 
1445 
0800 
0840 
0905 
0930 
I 0 0 1  
0954 
1223 
1246 
1306 
1320 
1350 
1401 
1417 
1431 
1455 
1509 
1629 
1812 
2 104 

0730 
0839 
9999 
1031 
1206 

0915 
I007 
1017 
1027 
1042 
1 1 0 0  
1 I 1 8  
1133 
1153 
1215 
1229 

17.00 
15.00 
15.00 
16.80 
16.00 
99999 
19 .50  
19.00 
f 9 . 0 0  
20.00 
18.50 
1 9 . 2 0  
20.00 
27.30 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 

15 .OO 
99999 
99999 
99999 
99999 

59 .50  
60 .00  
60.00 
6 0 . 0 0  
57 .00  
5 7 . 0 0  
5 8 . 0 0  
58 .00  
58.00 
58 .00  
60.00 

31 .60  
31.60 
3 1 . 6 0  
3 1 . 6 0  
31.60 
31 .60  
31.60 
31.60 
31.60 
31.60 
31.60 
31.60 
31.60 
31.60 
30.20 
30.20 
30.20 
30.20 
30.20 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 

99999 
99999 
99999 
99999 
99999 

30.23 
30.23 
30.23 
30.23 
30.23 
30.23 
30.20 
30.20 
30.14 
30.14 
30.14 

00 99 00 05 
00 99 00 05 
00 99 00 05 
00 99 00 05 
00 99 00 05 
00 99 00 05 
00 99 00 05 
00 99 00 05 
00 99 00 05 
00 99 00 05 
00 99 00 05 
00 04 00 05 
00 04 00 05 
00 0 4  00 05 
02 18 00 99 
02 18 00 99 
03 18 00 99 
03 18 00 99 
02 23 01 08 
02 18 09 99 
02 18 09 99 
-02 18 09 99 
02 18 09 99 
02 18 09 99 
02 18 09 99 
02 18 09 99 
02 18 09 99 
02 18 09 99 
02 18 09 99 
02 18 09 99 
02 18 09 99 
02 18 09 99 
03 18 09 99 

05 01 
0 4  01 
99 99 
01 01 
02 01 
02 12 
03 12 
03 12 
03 12 
03 12 
03 12 
03 12 
03 12 
04 12 
04 12 
04 12 

00 
00 
99 
00 
00 

08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 

99 
99 
99 
99 
99 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
07 
07 
07 
07 
07 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

09 
09 
99 
09 
09 

04 
03 
03 
03 
02 
02 
02 
02 
02 
02 
02 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
B 
8 
0 
B 
C 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

0 
B 
A 
B 
B 

D 
0 
D 
0 
D 
0 
0 
0 
0 
0 
0 

02/08/82 1330 60 .00  30.14 04 12 08 00 02 0 
M I 8  02/08/82 1356 6 0 . 0 0  30.14 04 12 08 00 02 0 

Q 
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Table 1-1. SEA WEATHER CONDITIONS (Continued).  

S I T E  

E5 
E4 
E3 
E2 
E l  
M2 1 
NW 
DN 
NE 
DE 
M I O A  
DW 
sw 
DS 

SE 

M 1 0  
M22 
M 3  
MI8 
E5 

E l  
E2 
E3 
E4 

DATE 

02/ 12/82 
02/ 12/82 
02/ 12/82 
02/ 12/82 
02/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82. 
03/ 12/82 
03/ 12/82 

03/01/82 

03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 

03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 

T I M E  
( C S T  1 

0730 
0877 
0842 
0940 
1040 
0812 
09 10 
0923 
0930 
0942 
0950 
1006 
1020 
1032 

1040 

1050 
1149 
1310 
1440 
1535 

1212 
1335 
1432 
1455 

A I R  
TEMP 
( C )  

52.00 
49.00 
49.00 
50.00 
54.00 
6 1  .OO 
66 .00  
66.00 
66.00 
66.00 
66 .00  
68.00 
68.00 
68.00 

68.00 

68 .OO 
66 .00  
66 .00  
69.00 
69 .00  

78 .OO 
83.00 
79 .00  
79.00 

PRESSURE 
(HG)  

30.23 
30.23 
30.25 
30.25 
30.25 
30.0!5 
30.0!5 
30.09 
30. OS 
30.053 
30.00 
30.09 
30.09 
30,. 09 

30.09 

30.09 
30.0f j  
30.05 
30.00 
30.00 

30.20 
30.20 
30.20 
30.20 

WIND 
SPEED 

02 
02 
02 
01 
01 
0 1  
01 
01 
01 
01 
01 
02 
02 
02 

02 

02 
02 
02 
02 
02 

03 
03 
03 
03 

WIND 
D I R  

36 
36 
06 
06 
06 
15 
15 
15 
15 
I 5  
15 
15 
15 
15 

15 

15 
15 
15 
15 
15 

15 
15 
15 
15 

CLOUD CLOUD 
CLOVER TYPE VISIBILITY CONDITION 

08 
08 
08 
08 
07 
09 
09 
09 
09 
09 
09 
07 
07 
07 

07 

07 
07 
07 
09 
09 

08 
04 
04 
04 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
06 
06 
06 

06 

06 
06 
06 
00 
00 

06 
08 
08 
08 

03 
03 
03 
03 
03 
00 
01 
01 
03 
03 
03 
04 
04 
04 

04 

04 
04 
04 
02 
02 

07 
07 
07 
07 

0 
0 
0 
D 
C 

FE 
FE 
FE 
F S  
FS 
FS 

C 
C 
C 

C 

C 
C 
C 

FS 
FS 

C 
C 
C 
C 



S I T E  

E l  
E2 
E3 
E4 
E5 

M I  
M3 
M6 
M 0  
M9 
M I 0  
M20 
MIOA 
M I  1 
M2 1 
MI2 
M22 
MI3 
M23 
M I 5  
M I 0  

DE 
DN 
DS 
OW 

E l  
E2 
E3 
E4 
E5 

M3 
M I 0  
M I O A  
M2 1 
M22 
M I 0  
NE 
NU 
SE 

DE 
ON 
OS 
DW 

F1 
E2 
E3 
E4 
E 5  

M 3  
M I 0  
M I O A  
M2 1 
M22 
M I 8  
NE 
NU 
SE 

DATE 

04/09/0 1 

04/09/0 1 
04/09/0 I 
04/09/0 1 

04/10/01 
04/ 10/0 I 
04/ 10/0 1 

04/ 10/0 1 
04/ 10/0 1 
04/ l O / 0  1 
04/ 10/0 1 
04/ l O / 0  I 
04/  10/0 1 

041  10/0 1 
04/10/01 
04/ 10/0 1 
04/ 10/0 I 
04/10/01 

05/2  1 / 0  1 
05/21/01 

05/2 1/0 1 

04/09/13 I 

041 io/a I 

041 1018 I 

0512 I /a I 

05/22/13 I 
05/22/01 
05/22/0 1 
05/22/0 1 
05/22/a I 

05/21/a I 
05/21/01 

05 /2  1 / 0  1 
05 /2  I / 0  1 
05 /2  1/0 1 
05/2 1/0 I 
05/2  l / 0  1 
05/21/01 
05/21/01 

06/00/0 1 

06/00/0 1 
06/00/0 1 

06/ 10/01 
06/10/01 
06/ l O / 0  I 

06/ 10/01 

06/00/0 1 
06/00/01 
06/00/81 

06/08/81 

os/io/ar 

os/os/a I 
os/oa/a I 
os/oa/s I 
0 6 / 0 0 / 0  1 
06/00/0 1 
0 6 / 0 0 / 0  1 

Table 

T I M E  
(CST 

1140 
0055 
0745 
07  10 
0607 

1410 
1450 
151 1 
1250 
1230 
1215 

1534 
1142 
1314 
I125 
1015 
1055 
0945 
1612 
1630 
1427 
0726 

1412 

0945 
08 1 0  
0704 
0633 
0545 

1342 
0903 
0754 
0637 
1100 
1457 
0045 
074 1 
0034 

1530 
0025 
1009 
1514 

1130 
1015 
0015 
0740 
0640 

1400 
0953 
0052 
0715 
1132 
1600 
0926 
0040 
0907 

I 658 

oa 18  

1 - 2 -  SEA SURFACE CONOITIONS 

WATER TEMP SEA 
(DEGREES C) STATE 

23 .OO 
22 .00  
21 .OO 
21 .OO 
21 .OO 

20.90 
22 .00  
22 .00  
22 .oo 
23.00  
22 .00  
22 .00 
22 .OO 
22 .00  
22 .00  
20 .90  
20 .40  
20 .60  
19. 0 0  
22.00 
22 .00  
25.00 
23 .OO 
23.00  
25 .00  

26 .00  
23 .00  
23 .00  
23.50 
23 .5C 

25.00 
23 .50  
23 .10  
22. 00 
24.50  
99999 
23 .50  
23.00 
23 .50  

29 .00  
20.50 
29 .00  
29 .00  

30 .00  
29 .00  
29.30 
29 .30  
20. a0 

29.00  
2s .00  
28 .50  

20.00 
29 .50  

28 .50  
29.00 

213. 50 

28. so 

0 1  
01 
03 
03  
03  

03 
03 
03  
03 
03 
03 
04 
04 
03 
03 
03 
03 
03 
03 
04 
0 4  

03  
03  
04 
03  

00 
0 1  
01 
01 
03 

03  
04 
04 
02  
03 
03 
04 
04 
04 

03 
03  
03  
03 

0 1  
02  
02 
02 
02 

03  
03  
03  
03 
03  
02 
03  
03 
03 

WAVE 
HE I GHT 

00 
00 
01 
0 1  
01 

02 
02  
02 
02 
02  
02  
03 
03  
02 
02 
02 
02  
02 
02 
03 
03 
02 
02  
03 
02 

00 
00 
00 
00 
00 

02 
03 
03 
01 
03 
02  
03 
03 
0 3  

02  
02  
02  
02  

00 
01 
01 
0 1  
01 

02 
02  
02  
02  
02 
02  
02 
02 
02 

WAVE 
PERIOD 

00 
02 
02  
0 2  
02  

02  
02  
02 
12 
12 
12 
02  
02 
02  
02  
02 
02 
02 
02  
02  
02  
02  
02  
02 
02 

10 
0 2  
1 0  
10  
0 2  

02  
02  
02  
0 2  
0 2  
02  
02  
02  
02  

02 
02 
02  
02  

00 
02 
02  
02 
02  

02  
0 2  
02 
02 
02 
02 
02 
02  
02 

WAVE 
DIRECTION 

00 
10 
10 
10 
10 

11  
11  
1 1  
1 1  
1 1  
11 
11 
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  

12 
1 1  
10 
12 

99 
13 
13 
13 
10 

12 
11 
1 1  
1 1  
12 
12 
1 1  
1 1  
1 1  

20 
22 
21 
20 

00 
10 
18 

10 

20 
21 
20 
20 
25 
22 
20 
22 
20 

i a  

COLOR 

03 
03  
03  
0 3  
03  

0 3  
03  
03 
0 3  
03  
03  
03 
03  
03  
03  
03  
03 
03  
03  
03  
03  
04 
06 
03 
04 

03  
03  
0 3  
0 3  
99 

04  
0 3  
06  
06 
04 
04 
03 
06 
03  

03  
03  
03  
03  

99 
03  
03 
03  
03  

03  
03  
03  
03 
03 
03 
03 
03  
03 
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Table 1-2. SEA SURFACE CONDITIONS (Continued). 

S I T E  

M I 0  

M I 0  

MIOA 

M I O A  

M2 1 

M2 1 

M22 

M22 

M I 8  

MI8 

NE 

NE 

NW 

NW 

SE 

SE 

E3 

E3 

E4 

E4 

E5 

E5 

M3 

M3 

DE 

DE 

DN 

DN 

os 

DS 

DW 

DW 

E l  

E l  

E2 

E2 

O A T €  

07/01/81 

07/16/81 

07/0 1 / 8  1 

07/ 16/8 1 

07/0 1 / 8  1 

07/ 16/8 I 

07/0 I / 8  1 

07/16/8 1 

07/0 1 / 8  1 

07/ 16/8 1 

07/01/81 

07/ 16/8 1 

07/0 I / 8  1 

07/ 16/8 1 

07/01/8 1 

07/ 16/8 1 

07/02/8 9 

07/17/81 

07?02/8 1 

07/ 17/8 1 

07/02/8 1 

07/ 16/8 1 

0 7 / 0  1 / 8  1 

07/ 16/8 1 

07/01/81 

07/16/81 

07/0 1 / 8  1 

07/ I 6 / 8  1 

07/0 1 / 8  1 

07/ 16/8 1 

07/0 1 / 8  1 

07/ 16/8 1 

07/02/8 1 

07/ 17/8 1 

07/02/8 I 

07/ 17/8 1 

T I M E  
(CST) 

1033 

1535 

0905 

1645 

0717 

0545 

1417 

1336 

1851 

0945 

1009 

1600 

0842 

1738 

0937 

1625 

9999 

1130 

IO00 

1015 

091 1 

0825 

1727 

1115 

1825 

1018 

0758 

06 30 

1049 

1510 

18 10 

1038 

1430 

1500 

1300 

1310 

WATER TEMP SEA 
(DEGREES C) STATE 

31 .OO 

32.00 

28.80 

29.00 

30.80 

30.00 

32.00 

32.00 

32.00 

31 .OO 

30.00 

32.00 

31 .00 

31 .OO 

30.50 

31 .SO 
99999 

31.80 

29.70 

31 .OO 

30.00 

29.80 

.32,00 

31 .OO 

31 .OO 

31 .OO 

30.00 

29.80 

31 .OO 

32.00 

31 .SO 

31 .00 

30.20 

32.00 

29.40 

31.50 

GO 

01  

0 1  

02 

01  

02 

00 

01  

0 1  

02 

00 

02 

01  

02 

00 

02 
99 

0 1  

00 

01 

02 

01' 

0 1  

01 

01 

02 

01  

02 

00 

01 

01 

02 

00 

01 

00 

01 

1-7 

WAVE 
HE I GHT 

CO 

00 

00 

01  

00 

01 

00 

00 

01  

01  

00 

00 

00 

01  

00 

00 
99 

00 

00 

00 

0 1  

00 

00 

40 

01  

01 

00 

01 

00 

00 

01 

01 

00 

00 

00 

00 

WAVE 
PERIOD 

02 

02 

02 

02  

02 

02 

02 

02 

02 

02 

02 

02 

02 

02 

02 

02 
99 

02 

10 

02 

02 

02 

0 2  

02 ' 

02 

02 

02 

02 

02 

02 

02 

02 

10 

02 

1 0  

02 

WAVE 
D I R E C T  I ON 

18 

i 8  

18 

18 

18 

22 

18 

22 

19 

23 

18 

18 

18 

18 

18 

18 
99 

99 

, 49 

99 

18 

99 

18 

22 

19 

23 

18 

22 

18 

22 

19 

23 

49 

99 

49 

99 

COLOR 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 
99 

03 

03 

03  

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 

03 



SITE 

M2 1 
DN 
NW 
MIOA 
SE 
NE 
M I 0  
DS 
M2 2 

DW 
DE 
MI8 

E4 
E3 
E2 
E l  
E5 

E5 
E4 
E3 
E2 
E l  

M2 1 
ON 
NW 
M I O A  
SE 
NE 
M I 0  
DS 
M22 
M3 
DW 
DE 
MI8 

M2 I 
NW 
DW 
M I 0  

. M l O A  
DN 
NE 
DE 
SE 
DS 
M22 
M 3  
M I 8  

E5 
E4 
E3 
E2 
E l  
M2 1 
NW 
DN 
NE 
DE 
M I O A  
DW 
sw 
DS 

~3 

DATE 

08/07/8 1 
08/07/81 
08/07/8 1 
08/07/8 I 
08/07/8 1 
.08/07/81 
08/07/8 I 
08/07/8 I 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 

08/05/8 I 
0 8 / 0 5 / 8  I 
0 8 / 0 5 / 8  t 
0 8 / 0 5 / 8  1 
0 8 / 0 5 / 8  1 

09/ 10/8 1 
09/ 10/8 1 
09/ f 0 / 8  1 
09/ 10/8 1 
09/ 1 0 / 8  1 

09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/ 11/8 1 
09/11/81 
09/11/81 
09/11/81 
09/11/81 

10/02/81 
10/02/8 1 
f0/02/8 1 
10/02/8 1 
10/02/8 I 
l0 /02 /8  I 
l0 /02 /8  1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
l 0 /02 /8  1 
10/02/8 1 
10/02/8 1 

10/03/8 1 
10/03/8 1 
l0 /03 /8  1 
10/03/8 1 
10/03/8 1 
1 I /  12/81 
11/12/81 
11/12/81 

1! /12/81 
I I/ 12/81 
11/12/81 
l t / I 2 / 8 1  
11/12/81 

11/12/81 

Table 
T I M E  

(CST 1 

094 1 
1015 
1106 
1122 
1200 
1220 
1237 
1252 
1534 
1730 
1757 
181 1 
1836 

0805 
0830 
0935 
1045 
1921 

0440 
0640 
0720 
0835 
0925 

I010 
1057 
I135 
1154 
1209 
1231 
1251 
1320 
1535 
1745 
1838 
1925 
1947 

0845 
0955 
1020 
I O 5 0  
1115 
1130 
1155 
1220 
1235 
1305 
1438 
1630 
1820 

0832 
0925 
095 1 
f f25 
1210 
I010 
1050 
1100 
1107 
1135 
1127 
1157 
1212 
1219 

1-2. SEA SURFACE CONDITIONS (Continued) . 
WATER TEMP SEA WAVE 
(DEGREES C) STATE HEIGHT 

30.50 
30.50 
31.00 
31 .OO 
3 1  .OO 
31 .OO 
31 .OO 
30.80 
31.00 
31 .OO 
31.00 
30.80 
30.80 

29.00 
29.90 
30.50 
37.00 
30.00 
27.00 
26.00 
26.00 
26.50 
27.50 

28.00 
28.50 
29.00 
29.00 
29.00 
29.00 
2 9 . W  
29.00 
29.50 
29.50 
29.50 
29.00 
29.00 

27.80 
27.50 
27.50 
27.50 
27.50 
27.50 
27.50 
27.50 
27.50 
28.00 
28.00 
29.00 
28.00 

24.00 
25 .OO 
24.20 
25.50 
26.00 
18.00 
18.50 
18.00 
18.50 
18.50 
19.00 
19.00 
19.00 
19.00 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

02 
02 
01 
00 
01 

02 
02 
02 
0 1  
0 1  

03 
03 
03 
03 
04 
04 
04 
04 
04 
03 
03 
03 
03 

02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 

0 1  
01 
01 
01 
01 
99 
99 
99 
99 
99 
99 
99 
99 
99 

01 
01 
0 1  
01 
0 1  
01 
01 
01 
02 
02 
02 
02 
02 

01 
01 
0 1  
00 
0 1  

00 
00 
00 
00 
00 

02 
02 
02 
02 
03 
03 
03 
02 
03 
02 
02 
02 
0 2  

01 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
01 
01 

00 
00 
00 
00 
00 
01 
01 
01 
01 
02 
02 
02 
02 
02 

WAVE 
P E R I O D  

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
02 
99 
99 
99 
99 
99 
99 
99 
99 
99 

WAVE 
DIRECTION COLOR 

25 
25 
25 
25 
25 
25 
25 
25 
23 
27 
27 
27 
27 

45 
45 
01 
99 
01 
02 
02 
02 
02 
02 

09 
09 
09 
09 
29 
29 
29 
27 
27 
27 
07 
07 
07 

34 
36 
36 
36 
36 
36 
36 
30 
30 
30 
07 
04 
06 

09 
06 
06 
06 
09 
99 
09 
09 
09 
09 
09 
09 
09 
09 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
16 
14 
14 
14 
14 
14 
14 
14 
14 
14 
12 
06 
08 

14 
17 
17 
14 
17 
03 
03 
03 
03 
03 
03 
03 
03 
03 



c) 
Table 1-2. SEA SURFACE CONDITIONS (Continue 

TIME WATER TEMP SEA W A V E  W A V E  
SITE DATE (CST) (DEGREES C) STATE HEIGHT PERIOD 

SE 11/12/81 1228 19.00 99 02 99 
M I 0  11/12/81 1242 19 .00 99 02 99 
m22 11/12/ai 1410 19.50 99 02 99 
M3 11 /12 /81  1534 19.50 99 02 99 
M I 8  11/12/81 1740 19.00 99 02 99 

E4 
E3 
E2 
El 

M2 1 
NW 
DN 
NE 
DE 
MIOA 
DW 
sw 
DS 
SE 
M 1 0  
M22 
M3 
MI8 
E5 
E4 
E3 
E2 
El 
M2 1 
NW 
DN 
NE 
DE 
MIOA 
DW 
sw 
DS 
SE 
M 1 0  
M22 
M3 
M I 0  

E5 
E4 
E3 
E2 
El 

M2 1 
NW 
DN 
NE 
DE 
MIOA 
ow 
sw 
DS 
SE 
M I 0  
M3 
M I 8  

E5 
E4 
E3 
E2 
El 

1 l / l  1/81 
1 I /  1 1 /81  
11/11/81 
11/11/81 

12/02/8 1 
12/02/8 1 

12/02/81 
12/02/8 1 

12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/81 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/04/81 
01/2 1/82 
01/21/82 
01 /2 1 /82 
01/2 1/82 
01 /2 1/82 
01/21/82 
01/21/82 
01/21/82 
01 /2 1/82 
01/21/82 
01 /2 1/82 
01/2 1/82 
01 /2 1 /82 
01 /2 1/02 

Ol/l 1/82 
01/11/02 
01/11/82 
01/11/82 
01/11/82 

02 / 08  /8 2 

02 /08 /82 

02/08/82 
01,'08/82 
02/08/82 
02/08/82 
02/00 / 8 2 
02 /08 / 8 2 
02 /08/  8 2 
02/08/82 
02/08/82 

02/ 12/82 

12/02/81 

12/02/8 1 

02/08/82 

02 /08/ 8 2 

02/ 12/82 
02/ 12/82 
02/ 12/82 
02/ 12/82 

0817 
0837 
0954 
1115 

9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999. 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 

9999 
9999 
9999 
9999 
9999 

9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 

9999 
9999 
9999 
9999 
9999 

99999 
99999 
99999 
99999 

99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 

99999 
99999 
99999 
99999 
99999 

99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 

99999 
99999 
99999 
99999 
99999 

02 
00 
00 
00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
01 
01 
01 
01 
00 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
04 
04 

02 
01 
99 
00 
00 

03 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 

01 
02 
02 
01 
00 

0 1  
0 1  
01 
00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
-00 
00 
00 
00 
00 
01 
01 
01 
01 
00 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
03 
03 

00 
0 1  
99 
00 
00 

02 
03 
03 
03 
03 
03 
03 
03 
04 
04 
04 
04 
04 

01 
02 
02 
01 
00 

10 
10 
IO 
10 

99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
02 
02 
02 
02 
00 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 

02 
02 
99 
10 
10 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
10 

d) 
WAVE 

DIRECTION 

09 
09 
09 
09 
09 

03 
03 
03 
03 

00 
00 
00 
00 
00 
00 
00 
00 
00 
28 
30 
30 
30 
30 
36 
36 
36 
36 
00 
18 
18 
I 8  
18 
18 
18 
18 
18 
18 
I 8  
18 
18 
18 
I 0  

0 1  
01 
99 
00 
00 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

I 8  
18 
18 
18 
00 

COLOR 

03 
03 
03 
03 
03 

99 
99 
99 
99 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
15 
15 
15 
14 
17 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
99 
99 

14 
14 
99 
15 
15 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 
18 
10 
18 
15 
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SITE 

M2 1 
NW 
ON 
NE 
DE 
MIOA 
OW 
sw 
OS 
SE 
M10 
M22 
M3 
M18 
E5 

E l  
E2 
E3 
E 4  

DATE 

03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 

03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 

Table 

T I M E  
( C S T )  

9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 

9999 
9999 
9999 
9999 

1-2. SEA SURFACE CONDITIONS (Continued) . 
WATER TEMP SEA WAVE W A V t  WAVE 
(DEGREES C) STATE HEIGHT PERIOD DIRECTION 

99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 
99999 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 

02 
02 
02  
02  
02 
02  
02 
02 
02 
02  
02 
02 
02  
02 
02  

02 
02 
0 2  
02  
02  
02  
02 
02 
02 
02 
02 
02  
02 
02 
02 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

99999 01 00 02 00 
99999 03 02 02 36 
99999 03 02 02  36 
99999 02 0 1  02  36 

COLOR 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
12 
12 
14 
14 

18 
18 
18 
15 
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Table 1-3. OVER THE SIDE DATA 

Id 
SITE 

E l  
E l  
E l  
E2 
E2  
E3 
E3 
E4 
E4 
E5 
E5 
E5 
E6 
E 6  
E 6  
E7 
E7 
E7 
E8 
E8 
E 9  
E 9  
E 10 
E 10 
DE 
DE 
DE 
DE 
DN 
DN 
DN 
DS 
DS 
OS 
DS 
DW 
DW 
DW 
DW 
M I  
M I  
M I  
M I  
M3 
M3 
M3 
M3 

M10A 
MIOA 
MIOA 
M 1 1  
M I  1 
M I  1 
M I  1 
M2 1 
M2 1 
M2 1 
M22 
M22 
M22 
M22 
M2 3 
M23 
M23 
M23 

DATE 

04 /09 /8  1 
04 /09 /8  I 
04/09 /8  1 
04/09/8 1 
04/09/8 1 
04/09/8 I 
04/09/8 I 
04/09/81 
04/09/8 1 
04 /09 /8  I 
04/09/8 1 
04/09/8 1 
04 /09 /8  1 
04/09/8 I 
04/09/8 I 
04/09/8 I 
04/09 /8  1 
04/09/8 1 
04/09/8 1 
04/09/8 1 
04/09/8 I 
04/09 /8  1 
04 /09 /8  1 
04/09/8 I 
05/21/81 
05 /2  1/8 1 
05 /2  1/0 1 
05/21/8 1 
05/21/81 
05/21/81 
05 /2  1 / 8  1 
05 /2  1 / 8  1 
05/21/81 
05/21/81 
05 /2  1 / 8  1 
05 /2  1 / 8  I 
05 /2  1 / 8  1 
05 /2  1 /8 1 
05 /2  1/81 
05/21/81 
05/21/81 
05/21/81 
0 5 / 2  r/a 1 
05/21/81 
05 /2  1 / 8  1 
05 /2  1 /8 1 
05/21/81 

05 /2  l / 8  1 
05 /2  I /8 1 
0 5 / 2  1 /8 1 
05 /2  l / 8  1 
05 /2  1/8 1 
05 /2  I /8 I 
05/2  1 / 8  I 
05/2  i / 8  1 
05 /2  1 /8 1 
05 /2  1 /8 1 
05/21/81 
05 /  2 1 /8  I 
05/21/81 
05 /2  I / 8  1 
OW2 1 /8  1 
05 /2  I / 8  1 
05/21/81 
OW2 1 /8 1 

T I M E  DEPTH 
( C S T )  ( M I  

1150 0 0 . 5 0  
1150 0 2 . 1 0  
1150 0 3 . 7 0  
0900 00.80 
0900 0 1 . 2 0  
0745 0 0 . 2 0  
0745 00.60 
0710 0 0 . 5 0  
0710 0 0 . 9 0  
0610 0 1 . 0 0  
0610 0 3 . 0 0  
0610  0 6 . 0 0  
0930 0 1 . 0 0  
0930 0 1 . 5 0  
0930 0 4 . 5 0  
1340 0 1 . 0 0  
1340 0 2 . 5 0  
1340 0 5 . 5 0  
1500 0 1 . 0 0  
1500 0 1 . 5 0  
1550 0 1 . 0 0  
1550 0 1 . 8 0  
1615 0 0 . 5 0  
1615 0 0 . 9 0  
1430 01.00 
1430 0 2 . 4 0  
1430 0 5 . 4 0  
1430 0 0 . 4 0  
0725 0 1 . 0 0  
0725 0 4 . 1 0  
0725 0 8 . 1 0  
0920 0 1 . 0 0  
0920 03110 
0920  06.10 
0920 0 9 . 1 0  
1412 0 1 . 0 0  
1412 0 2 . 5 0  
1412 0 5 . 5 0  
1412 0 8 . 5 0  
1315 0 1 . 0 0  
1315 0 2 . 4 0  
1315 0 5 . 4 0  
1315 08.40 
1345 0 1 . 0 0  
1345 0 2 . 4 0  
1345 0 9 . 4 0  
1345 0 8 . 4 0  

0754 0 2 . 4 0  
0754 0 5 . 4 0  
0754 0 8 . 4 0  
0945 0 1 . 0 0  
0945 0 3 . 4 0  
0945 0 6 . 4 0  
0945 0 9 . 4 0  
0640  0 1 . 0 0  
0640 0 1 . 5 0  
0640 0 4 . 5 0  
I 1 0 0  0 1 . 0 0  
1 1 0 0  0 4 . 3 0  
1 1 0 0  0 7 . 3 0  
1 1 0 0  10 .30  
1137 0 1 . 0 0  
1137 0 3 . 4 0  
1137 0 6 . 4 0  
1137 0 9 . 4 0  

SALINITY WATER TEMP 
( PPT 1 

16 .50  
16 .50  
1 6 . 4 0  
2 1 . 8 0  
23 .10  
2 3 . 3 0  
2 3 . 0 0  
22 .90  
2 2 . 9 0  
2 4 . 3 0  
2 4 . 5 0  
2 4 . 5 0  
17 .20  
1 7 . 1 0  
17 .10  
8 . 0 0  
8 . 7 0  
9 . 3 0  

15 .10  
15. 1 0  
14 .40  
14 .40  
2 0 . 1 0  
2 0 . 1 0  
26 .30  
2 6 . 3 0  
26 .40  
2 8 . 9 0  
2 6 . 4 0  
2 6 . 6 0  
3 0 . 0 0  
26 .20  
2 6 . 2 0  
2 6 . 3 0  
3 0 . 6 0  
2 6 . 1 0  
2 6 . 2 0  
2 6 . 3 0  
2 9 . 8 0  
2 6 . 4 0  
26 .40  
2 6 . 6 0  
3 0 . 4 0  
26 .20  
2 6 . 2 0  
2 6 . 8 0  
3 0 . 5 0  

2 6 . 4 0  
2 6 . 5 0  
3 0 . 7 0  
2 6 . 3 0  
2 6 . 3 0  
26 .40  
3 1 . 1 0  
2 7 . 6 0  
2 7 . 7 0  
2 8 . 2 0  
3 0 . 5 0  
3 0 . 5 0  
3 0 . 7 0  
31 .SO 
3 1 . 7 0  
3 1 . 6 0  
3 1 . 9 0  
3 1 . 9 0  

(DEGREES C )  

2 1 . 8 0  
2 1 . 6 0  
2 1 . 5 0  
2 1 . 3 0  
2 1 .  IO 
2 1 . 1 0  
21 .10  
2 0 . 9 0  
20 .90  
2 1 . 2 0  
2 1 . 3 0  
2 1 . 4 0  
2 1 . 2 0  
2 1 . 1 0  
2 1 . 2 0  
2 2 . 4 0  
21 .so 
2 1 . 7 0  
2 3 . 9 0  
2 3 . 9 0  
2 2 . 4 0  
2 2 . 4 0  
2 3 . 0 0  
2 3 . 0 0  
2 4 . 6 0  
2 4 . 5 0  
2 4 . 4 0  
2 4 . 8 0  
24. IO 
2 4 . 3 0  
2 4 . 8 0  
2 4 . 1 0  
2 4 . 1 0  
2 4 . 1 0  
2 4 . 9 0  
2 4 . 4 0  
2 4 . 4 0  
2 4 . 3 0  
2 4 . 9 0  
2 4 . 4 0  
2 4 . 4 0  
2 4 . 3 0  
24.90 
2 4 , 5 0  
2 4 . 5 0  
2 4 . 4 0  
2 4 . 9 0  

2 4 . 1 0  
2 4 . 1 0  
2 4 . 8 0  
2 4 . 1 0  
24 .10  
2 4 . 1 0  
2 5 . 0 0  
2 4 . 0 0  
24 .OO 
2 4 . 0 0  
2 4 . 3 0  
24 .30  
2 4 . 3 0  
2 4 . 6 0  
2 4 . 4 0  
2 4 . 3 0  
2 4 . 3 0  
2 4 . 3 0  

D I  SSDLVED 
OXYGEN 
(MG/L 1 

7 . 3 0  
7 . 4 0  
7 . 5 0  
7 . 2 0  
7 . 1 0  
7 . 2 0  
7 . 2 0  
7 . 4 0  
7 . 3 0  
7 . 3 0  
7 . 2 0  
7 . 2 0  
7 . 0 0  
7 . 1 0  
7 . 2 0  
8 . 0 0  
7 . 7 0  
7 . 1 0  
9 . 4 0  
9.10 
8 . 4 0  
8 . 4 0  
7 . 7 0  
7 . 7 0  
9.00 
9.10 
8 . 3 0  
5 . 6 0  
7 . 6 0  
7 . 6 0  
4 . 7 0  
7 . 7 0  
7 . 6 0  
7 . 6 0  
4 . 2 0  
8 . 8 0  
8 . 8 0  
8 . 2 0  
4 . 5 0  
8 . 8 0  
8 . 4 0  
7 . 9 0  
3 . 7 0  
8 . 7 0  
8.60 
8 . 0 0  
3 . 9 0  

7 . 4 0  
7 . 4 0  
4 . 0 0  
7 . 9 0  
7 . 9 0  
7 . 9 0  
4 . 3 0  
6 . 7 0  
6 . 7 0  
6 . 5 0  
8 . 0 0  
7 . 9 0  
7 . 4 0  
4 . 8 0  
7 . 4 0  
7 . 4 0  
7 . 0 0  
6 . 9 0  
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S I T E  
M I 0  
MI0 
MI0 
MI0 
M20 
M20 
M20 
M20 
MIOA 
MI5 
M I 5  
M I 5  
MI5 
MI8 
MI8 
M I 8  
MI8 
NE 
NE 
NE 
NE 
NW 
NW 
NW 
NW 
SE 
SE 
SE 
SE 
M6 
M6 
M6 
M6 
M 9  
M 9  
M9 
M9 

DE 
DE 
DE 
DE 
D N  
D N  
D N  
D N  
DS 
D S  
D S  
D S  
DW 
DW 
DW 
OW 
M I  
MI 

MI 
M 3  
M 3  
M 3  
M 3  
M6 
M 6  
M 6  
M 6  

m i  

Table 1-3. 

DATE 

05 /21 /8  1 
05/21/81 
05 /2  1/8 1 
05 /2  1/8 1 
O w 2  1 /8 1 
05 /2  1 / 8  1 
05 /2  1/8 I 
05/21/81 
0 5 / 2  1 /8 1 
05 /2  1 /8 I 
0 5 / 2  1 /8 1 
05 /2  1/61 
0 5 / 2  I /8 1 
0 5 / 2  1 /8 1 
05 /2  1/8 1 
05/21/81 
0 5 / 2  1 /8 1 
05 /2  1 /8 I 
0 5 / 2  1 /8 1 
0 5 / 2  1 /8 1 
05 /2  1 /8 1 
05 /2  1/8 1 
0 5 / 2  1/8 1 
05 /2  1/8 1 
05/21/01 
05 /21 /8  1 
0 5 / 2  1/8 1 
05/21/81 
0 5 / 2  I /8 1 
05 /21 /8  1 
05 /21 /8  1 
05/21/81 
05/21/81 
05 /21 /81  
0 5 / 2  1 /8 1 
05 /21 /81  
05/21/81 

06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 I 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06 /08 /81  
06/08/8 I 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/00/8 I 
06/08/8 I 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 I 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 

T I M E  
( C S T  1 
0905 
0905 
0905 
0905 
1531 
1531 
1531 
1531 
0754 
1443 
1443 
1443 
1443 
1500 
1500 
1500 
1500 
0845 
0845  
0845 
0845 
074 1 
074 1 
074 1 
074 1. 
0835 
0835 
0835 
0835 
1400 
1400 
1400 
1400 
0 7  15 
0715  
0715 
0715 

1530 
1530 
1530 
1530 
0825 
0825 
0825  
0825 
1009 
1009 
1009 
1009 
1515 
1515 
1515 
1515 
1335 
1335 
1335 
1335 
1400 
1400 
1400 
1400 
1420 
1420 
1420 
1420 

OVER THE S I D E  DATA (Continued), 

DEPTH 
( M I  

0 1  .OO 
0 2 . 8 0  
05.80 
08.80 
0 1  .OO 
0 2 . 8 0  
0 5 . 8 0  
08.80 
0 1  .oo 
0 1  .OO 
0 2 . 8 0  
05.80 
08.80 
0 1  .OO 
0 2 . 8 0  
05.80 
08.80 
0 1  .OO 
0 2 .  I O  
0 5 . 1 0  
0 8 . 1 0  
0 1  .OO 
0 2 . 1 0  
0 5 . 1 0  
0 8 . 1 0  
0 1  .oo 
0 2 . 8 0  
05.80 
08.80 
0 1  .OO 
0 2 . 8 0  
OS. 80  
08.80 
0 1  .OO 
0 2 . 1 0  
0 5 . 1 0  
0 8 . 1 0  

1 .oo 
2 . 4 0  
5 . 4 0  
8 . 4 0  
1 .oo 
2 . 1 0  
5 . 1 0  
8 . 1 0  
1 .OO 
3 . 1 0  
6 . 1 0  
9 . 1 0  
1 .OO 
2 . 8 0  
5.80 
8.80 
1 .OO 
2 . 4 0  
5 . 4 0  
8 . 4 0  
1 .OO 
2 . 4 0  
5 . 4 0  
8 . 4 0  
1 .OO 
2 . 8 0  
5 . 8 0  
8.80 

SAL I N I  TY 
( PPT ) 

2 6 . 2 0  
2 6 . 3 0  
2 6 . 9 0  
30.60 
2 6 . 4 0  
2 6 . 4 0  
2 6 . 5 0  
2 8 . 2 0  
2 6 . 4 0  
2 6 . 3 0  
2 6 . 3 0  
2 6 . 4 0  
2 8 . 1 0  
2 6 . 5 0  
2 6 . 5 0  
2 6 . 5 0  
2 8 . 3 0  
2 6 . 3 0  
2 6 . 3 0  
2 6 . 3 0  
2 9 . 0 0  
2 6 . 3 0  
2 6 . 3 0  
2 6 . 7 0  
3 0 . 4 0  
2 6 . 2 0  
2 6 . 3 0  
2 6 . 5 0  
3 0 . 4 0  
2 6 . 1 0  
2 6 . 2 0  
2 6 . 3 0  
2 8 . 8 0  
2 6 . 4 0  
2 6 . 4 0  
2 6 . 6 0  
3 0 . 4 0  

2 2 . 8 0  
2 8 . 9 0  
2 9 . 8 0  
30.00 
2 1 . 7 0  
2 8 . 3 0  
2 8 . 7 0  
30.00 
2 1 . 6 0  
2 5 . 9 0  
2 9 . 8 0  
2 9 . 9 0  
2 3 . 1 0  
2 4 .  IO 
2 9 . 3 0  
30.00 
2 4 . 0 0  
2 4 . 0 0  
2 8 . 9 0  
2 9 . 5 0  
2 3 . 1 0  
2 3 . 3 0  
2 9 . 3 0  
2 9 . 5 0  
23  .OO 
2 3 . 0 0  
2 9 . 3 0  
2 9 . 8 0  

DISSOLVED 
OXYGEN WATER TEMP 

(DEGREES C )  (MG/L)  

2 4 . 1 0  
2 4 .  10 
2 4 . 4 0  
2 4 . 9 0  
2 4 . 6 0  
2 4 . 6 0  
2 4 . 4 0  
2 4 . 7 0  
2 4 . 1 0  
2 4 . 6 0  
2 4 . 6 0  
2 4 . 4 0  
2 4 . 5 0  
2 4 . 6 0  
2 4 . 6 0  
2 4 . 4 0  
2 4 . 8 0  
2 4 . 0 0  
2 4 . 0 0  
24 .OO 
2 4 . 7 0  
24 .OO 
2 4 . 1 0  
24 .20  
24 .70  
2 4 . 0 0  
24 .OO 
2 4 . 1 0  
2 4 . 8 0  
2 4 . 5 0  
2 4 . 4 0  
2 4 . 3 0  
2 4 . 8 0  
2 4 . 1 0  
2 4 .  10 
2 4 . 2 0  
2 4 . 8 0  

2 9 . 4 0  
2 7 . 8 0  
2 7 . 6 0  
2 7 . 6 0  
2 8 . 3 0  
2 7 . 9 0  
2 7 . 8 0  
2 7 . 6 0  
2 8 . 6 0  
2 8 . 1 0  
2 7 . 6 0  
2 7 . 6 0  
2 9 . 3 0  
2 8 . 6 0  
2 7 . 7 0  
2 7 . 6 0  
2 9 . 0 0  
2 8 . 8 0  
2 7 . 8 0  
2 7 . 6 0  
2 9 .  10 
2 8 . 7 0  
2 7 . 7 0  
2 7 . 6 0  
2 9 . 2 0  
2 8 . 6 0  
2 7 . 7 0  
2 7 . 5 0  

7 . 8 0  
7 . 6 0  
7 . 3 0  
3.90 
9.30 
9.30 
8 . 7 0  
5 . 7 0  
7 . 4 0  
9 . 4 0  
9 . 4 0  
8.60 
6.60 
9.30 
9 . 2 0  
8 . 2 0  
6 . 2 0  
7 . 8 0  
7 . 9 0  
7 . 7 0  
7 . 1 0  
7 . 6 0  
7 . 6 0  
7 . 5 0  
4 . 3 0  
7 . 7 0  
7 . 8 0  
7 . 4 0  
4 . 3 0  
8.90 
8.80 
8 . 2 0  
6 . 2 0  
7 . 7 0  
7 . 6 0  
7 . 6 0  
4 . 1 0  

8.00 
5 . 4 0  
4 . 4 0  
4 . 0 0  
6.50 
4 . 7 0  
4 . 9 0  
4 . 6 0  
6.90 
5 . 4 0  
4 . 2 0  
4 . 2 0  
7 . 7 0  
6 . 7 0  
5 . 6 0  
3.90 
8 . 4 0  
8 . 1 0  
4 . 7 0  
4 .OO 
7 . 2 0  
7 .oo 
5.90 
4 . 5 0  
7 . 6 0  
7 . 7 0  
5.50 
3.90 
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M9 
M9 
M9 
M9 
M I 0  
M I 0  
M I 0  
M I 0  
MIOA 
MIOA 
MIOA 
MIOA 
M I  I 
M I  1 
M I  1 
M I  1 
M2 I 
M2 1 
M2 1 
M2 2 
M22 
M22 
M22 
M23 
M23 
M23 
M23 
MI5 
MI5 
MI5 
MI5 
MI8 
MI8 
MI8 
MI8 
NE 
NE 
NE 
NE 
NW 
NW 
NW 
NW 
SE 
SE 
SE 
SE 

DE 
DE 
DE 
DE 
DE 
ON 
ON 
DN 
ON 
ON 
OS 
OS 
OS 
0s 
DS 
ow 
ow 
OW 
ow 
OW 

Table 1-3. 

DATE 

06/08/8 1 
06/08/8 1 
06/08/81 
06/08/81 
0 6 / 0 8 / 8  1 
06/08/8 1 
06/08/8 1 
06/08/81 
06/08/8 1 
06 /08 /8  1 
06 /08 /8  1 
06 /08 /8  1 
06/08/8 1 
06/08/8 1 
06/08/8 I 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/81 

06/08/8 1 

07/ 16/8 I 

01./16/81 
07/ 16/8 1 
07/ I 6 / 8  1 
07/ 16/8 1 
07/ 16/8 1 
07/16/81 
07/ 16/8 1 
07/ 16/8 1 
07/ 16/81 
07/ 16/8 1 
07/16/81 
07/ 16/8 I 
07/16/81 
07/16/81 
07/16/81 
07/ 16/8 1 
07/ 16/8 1 
07/ 16/8 1 

06/00/a1 

06/08/8 1 

07/16/ai  

T I M E  
( C S T )  

0805 
0805 
0805 
0805 
0953 
0953 
0953 
0953 
0855 
0855 
0855 
0855 
1030 
1030 
1030 
1030 
0715 
0715 
0715 
1130 
1130 
1130 
1130 
1215 
1215 
1215 
1215 
1548 
1548 
1548 
1548 
1600 
1600 
1600 
1600 
0925 
0925 
0925 
0925 
0840 
0840 
0840 
0840 
0907 
0907 
0907 
0907 

1120 
1120 
1120 
1120 
1120 
0730 
0730 
0730 
0730 
0730 
161 1 
1611 
1611 
161 1 
161 1 
1140 
1140 
1140 
1140 
1140 

QVER THE SIDE DATA (Continued). 

DEPTH 
( M )  

1 .OO 
2.10 
5.10 
8.10 
1 .OO 
2 .80  
5.80 
8 . 8 0  
1 .OO 
2.40 
5 .40  
8 .40  
1 .oo 
3 .40  
6.40 
9 .40  
1 .OO 
1.50 
4.50 
1 .oo 
4.30 
7 .30  

10.30 
1 .OO 
3.40 
6 .40  
9 .40  
1 .OO 
2.80 
5 .80  
8 . 8 0  
1 .OO 
2.80 
5 . 8 0  
8 . 8 0  
I .OO 
2.10 
5.10 
8.10 
1 .OO 
2.10 
5.10 
8 . 1 0  
I .OO 
2.80 
5.80 
8 . 8 0  

1 .oo 
2.40 
5.40 
8.40 
9.40 
I .OO 
2. I O  
5. I O  
8.10 
9.10 
I .OO 
3.10 
6.10 
9.10 

I O .  10 
I .OO 
2.80 
5 . 8 0  
8 . 8 0  
9 .80  

D I  SSDLVED 
SALINITY WATER TEMP OXYGEN 

( P P T )  (DEGREES C )  (MG/L) 

21.70 
22.10 
29.40 
30.20 
21.50 
21.90 
29.00 
30.00 
21.90 
26.90 
29.30 
30.00 
22.30 
22.30 
29.10 
30.00 
24.30 
24.10 
26.30 
26.60 
26.80 
29.10 
31 .SO 
26.70 
27 .OO 
31.10 
32.50 
22.80 
23.80 
29.40 
30.10 
22.70 
22.80 
29.20 
29.90 
21.90 
22.10 
28.10 
30.00 
21.70 
21.80 
27.80 
29.90 
21.40 
22.10 
29.70 
29.90 

20.80 
22.10 
26.90 
29.30 
30.00 
21 .OO 
21.10 
26.90 
27.50 
29.00 
20.60 
22.50 
26.50 
29.00 
30.30 
20.50 
20.90 
26.80 
27.90 
29.90 

28.30 
28.20 
27.80 
27.60 
28.60 
28.50 
27.90 
27.60 
28.40 
27.90 
27.80 
27.60 
28.60 
28.50 
27.80 
27.60 
28.20 
26.20 
27.90 
28.50 
28.20 
27.60 
26.90 
28.70 
28.10 
27.00 
26.70 
29.50 
28.80 
27.70 
27.50 
29.60 
29.20 
27.70 
27.60 
28.40 
28.10 
27.90 
27.50 
28.40 
28.30 
27.90 
27.60 
28.50 
28.30 
27.60 
27.60 
31.30 
30.90 
30.20 
29.50 
29.00 
30.90 
31 .OO 
32.30 
29.60 
29.10 
31.30 
31 .OO 
30.00 
28.70 
28.50 
31.30 
31 .OO 
30.20 
29.20 
28.60 

6 . 5 0  
6.40 
5 .00  
4.60 
6 . 9 0  
6.80 
5 .20  
4.20 
6 . 4 0  
5 .10  
4.90 
4 . 7 0  
6 . 9 0  
6 . 7 0  
5.80 
3.90 
5.90 
5.60 
4.70 
6.80 
6.60 
5.50 
4.40 
7 .70  
7 .OO 
5.50 
4.50 
8.10 
6.90 
5.60 
3.80 
8 .30  
8 .20  
5.60 
4.30 
6 .50  
6.20 
4.70 
4.50 
6.50 
6.50 
4.80 
5.10 
6 .70  
6.40 
4.20 
4.60 
8 .90  
6 .70  
6 .70  
3.40 
0.90 
9 .20  
8.50 
4.90 
4.90 
I .60 
9.20 
8.60 
6 .20  
0 .70  
0.80 
7 .90  
8 .70  
6 .70  
1 .90  
0 . 7 0  
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E l  
E l  
E2 
E2 
E4 
E4 
E5 
E5 
E5 
E6 
E6 
E6 
E7 
E7 
E7 
E8 
E8 
E9 
E9 
E 1 0  
E 1 0  

M I  
M I  
M I  
M I  
M I  
M3 
M3 
M3 
M3 
M3 
M6 
M6 
M6 
M6 
M6 
M I 0  
M I 0  
M I 0  
M I 0  
M I 0  
M20 
M20 
M20 
M20 
M20 
M I O A  
MIOA 
MIOA 
MIOA 
M10A 
M I  I 
M1 1 
M I  1 
M I  1 
M I  1 
M2 1 
M2 1 

Table 1-3. 

DATE 

07 /02 /8  1 
07/02/81 
07/02/8 1 
07/02/8 I 
07/02/8 1 
07/02/8 1 
07/02/81 
07/02/8 1 
07/02/8 1 
07/02/8 1 
07/02/8 1 
07/02/8 1 
07/02/8 1 
07/02/8 1 
07/02/8 1 
07/02/8 1 
07/02/81 
07/02/81 
07/02/8 1 
07/02/8 1 
07/02/8 1 

07/ 16/8 1 
07/ 16/8 1 
07/ 16/81 
07/16/81 
07/16/81 
07/16/81 
07/ 16/8 1 
07/ 16/8 I 
07/16/81 
07/ 16/81 
07/ 16/81 
07/ 16/8 1 
07/ 16/8 1 
07/ 16/8 1 
07/ 16/8 1 
07/ 16/8 1 
07/ 16/8 I 
07/ 16/8 1 
07/ 16/8 1 
07/ 16/8 1 
07/ 16/8 1 
07/ 16/8 I 
07/ 16/8 I 
07/ 16/8 1 
07/16/81 
07/ 16/8 1 
07/16/81 
07/ 16/8 1 
07/16/81 
07/ 16/8 1 
07/ I 6 / 8  1 
07/ 16/8 I 
07/ 16/8 1 
0 7 /  16/8 1 
07/16/81 
07/ 16/8 I 
07/ 16/8 1 

T IME 
(CST) 

1530 
IS30 
1400 
1400 
1 1 0 0  
1 1 0 0  
1025 
1025 
1025 
1500 
1500 
1500 
1625 
1625 
1625 
1745 
1745 
1810 
1810 
1850 
1850 

1248 
1248 
1248 
1248 
1248 
1217 
1217 
1217 
1217 
1217 
1200 
1200 
1200 
1200 
1200 
0820 
0820 
0820 
0820 
0820 
1025 
1025 
1025 
1025 
1025 
1747 
1747 
1747 
1747 
1747 
1535 
1535 
1535 
1535 
1535 
0650 
0650 

OVER THE SIDE DATA (Continued). 

DEPTH 
( M I  

0 .50  
2 . 1 0  
0.80 
1.20 
0 .50  
0 . 9 0  
1 .OO 
3 . 0 0  
6 . 0 0  
1 .OO 
1 .50  
4 . 5 0  
1 .OO 
2 . 5 0  
5 . 5 0  
1 .OO 
1.50 
1 .oo 
1 .80  
0 .50  
0 . 9 0  

1 .OO 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9:40 
1 .oo 
2 .40  
5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .OO 
2 . 8 0  
5 .80  
8 . 8 0  
9 . 8 0  
I .OO 
2 . 8 0  
5 .80  
8 . 8 0  
9 . 8 0  
1 .OO 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 .OO 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .00  
3 . 4 0  
6 . 4 0  
9 . 4 0  

10.40 
1 .oo 
1 . 5 0  

SAL IN1 TY 
(PPT 1 

6 . 3 0  
6 . 3 0  
7 . 1 0  
7 . 2 0  

11.50 
11.60 
12.90 
13.00 
13.70 
0 . 7 0  
0 . 7 0  
0 . 7 0  
1 .50  
2 . 0 0  
2 . 2 0  
1 . 1 0  
1 . 1 0  
3 . 4 0  
3 . 4 0  
5 . 2 0  
5 . 3 0  

20 .90  
21 .70  
26 .50  
30 .20  
30 .40  
20 .70  
21 .30  
26.10 
27 .60  
30 .00  
20 .60  
21 .oo 
26 .80  
27.80 
30.00 
21 .60  
23 .50  
28 .20  
28 .70  
30 .20  
21 .oo 
21.10 
26.80 
27 .40  
31 .00  
20 .30  
20 .40  
24 .70  
27 .OO 
28.70 
2 0 . 2 0  
25 .20  
26 .60  
30 .90  
31 .OO 
2 1 . 8 0  
21 .80 

WATER TEMP 
(DEGREES C )  

30 .20  
30 .20  
29.40 
29 .50  
29 .70  
29 .60  
30.30 
30.30 
30.20 
30 .20  
30 .20  
30.20 
29 .20  
29 .50  
29 .50  
3 0 . 0 0  
29 .90  
29 .20  
29.10 
29 .50  
29 .50  

31 .40  
30.80 
30 .10  
28 .60  
28 .60  
31 .OO 
30 .70  
30.10 
29.40 
2 8 . 6 0  
3 1 . 3 0  
30.80 
30 .20  
29 .70  
28 .60  
30 .60  
30.50 
29 .80  
2 8 . 9 0  
28 .60  
3 1 . 1 0  
30.80 
30 .20  
29 .60  
2 8 . 5 0  
32 .00  
31 .90  
30.60 
29 .70  
29 .10  
32 .OO 
30 .60  
30.00 
28 .40  
28 .40  
30 .70  
30 .70  

DISSOLVED 
OXYGEN 
(MG/L) 

4 . 8 0  
5 . 0 0  
5 .30  
5 . 9 0  
5 . 4 0  
5 . 6 0  
6 . 1 0  
6 . 7 0  
6 . 7 0  
5 . 0 0  
4 . 8 0  
5 . 0 0  
5 . 1 0  
5 . 1 0  
5 . 5 0  
5 . 6 0  
5 . 8 0  
6 . 1 0  
7 . 2 0  
6 . 6 0  
6 .80  

8 . 6 0  
7 . 6 0  
4 . 8 0  
0 . 7 0  
0 . 7 0  
7 . 4 0  
6 . 6 0  
5 . 0 0  
1 .60  
0 . 7 0  
7 . 8 0  
6 . 9 0  
6 . 6 0  
2 . 6 0  
0.80 
7 . 9 0  
7 . 7 0  
7 . 1 0  
2 .90  
0 . 7 0  
9 . 1 0  
7 . 8 0  
6 . 8 0  
5 . 0 0  
1 .10  
8 . 9 0  
9 . 1 0  
7 . 6 0  
2 . 5 0  
1 .70  
8 . 1 0  
7 . 9 0  
5 . 1 0  
0 . 7 0  
0 . 7 0  
6 . 8 0  
6 . 8 0  
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M2 1 
M2 1 
M12 
M12 
k l 2  
M12 
M12 
M22 
M22 
M22 
M2 2 
M22 
M13 
M13 
M13 
MI3 
M13 
M23 
M23 
M23 
M23 
M23 
M15 
M15 
M15 
M1S 
M15 
M18 
M18 
M18 
M18 
M18 
NE 
NE 
NE 
NE 
NE 
NU 
NU 
NW 
NU 
NU 
SE 
SE 
SE 
SE 
SE 

E4 
E4 
E3 
E3 
E2 
E2 
E6 
E6 
E6 
E6 
E l  
E l  
E l  
E l  
E7 
E7 
E7 
E7 
E8 
E8 

Table 1-3. 

DATE 

07/ 16/8 1 
Ol/ 16/81 
07/16/81 
07/16/81 
07/ 16/8 1 
Ol/ 16/8 1 
07/16/81 
07/16/81 
07/ 16/8 1 
07/ 16/8 1 
07/16/81 
Ol/ 16/81 
07/16/81 
071 16/81 
07/16/81 
Ol/ 16/8 1 
07/16/81 
Ol/ 16/8 1 
Ol/ 16/8 1 
07/ 16/8 1 
071 16/81 
07/16/81 
Ol/ 16/8 1 
Ol/ 16/8 1 
07/16/81 
Ol/ 16/8 1 
07/ 16/8 1 
071 16/01 
Ol/ 16/8 1 
Ol/ 16/8 1 
071 16/81 
07/ 16/8 1 
07/16/81 
Ol/ 16/8 1 
07/ 1618 1 
Ol/ 16/8 1 
Ol/ 16/8 1 
Ol/ 16/8 1 
07/ 16/8 1 
Ol/ 16/8 1 
01/ 16/8 1 
07/ 16/8 1 
01/ 16/8 1 
Ol/ 16/8 1 
07/ 16/81 
01/16/81 
Ol/ 16/8 1 

08/06/8 1 
08/06/8 1 
08/06/8 1 

08/06/8 1 
08/06/8 1 
08/06/8 1 
08/06/8 1 
08/06/8 1 
08/06/8 1 
08/06/81 
08/06/8 1 
08/06/8 1 
08/06/8 1 
08/06/8 1 
08/06/8 1 
08/06/8 1 
08/06/8 1 
08/06/8 I 
08/06/8 1 

08/06/81 

T I M E  
(CST 1 

0650 
0650 
1540 
1540 
1540 
1540 
1540 
1436 
1436 
1436 
1436 
1436 
1513 
1513 
1513 
1513 
1513 
1403 
1403 
1403 
1403 
1403 
1104 
1104 
1104 
1104 
1104 
1048 
1048 
1048 
1048 
1048 
1700 
1700 
1700 
1700 
1700 
1842 
1842 
1842 
1842 
1842 
1730 
1730 
1730 
1130 
1730 

0805 
0805 
0830 
08 30 
0935 
0935 
1007 
1007 
1007 
1007 
1045 
1045 
1045 
1045 
1312 
1312 
1312 
1312 
1415 
1415 

OVER THE SIDE DATA (Continued). 

DEPTH 
( M )  

4 . 5 0  
5 .50  
1 .OO 
4 . 0 0  
7 .00  

10.00 
11  .OO 

1 .OO 
4 . 3 0  
7 .30  

10.30 
11.30 

1 . 0 0  
4 . 6 0  
7 . 6 0  

10.60 
11.60 

1 .OO 
3.40 
6 . 4 0  
9 . 4 0  

10.40 
1 .OO 
2 . 8 0  
5 . 8 0  
8.80 
9 . 8 0  
1 .OO 
2 . 8 0  
5 .80  
8 . 8 0  
9 . 8 0  
1 .OO 
2 .10  
5 . 1 0  
8 . 1 0  
9 . 1 0  
1 .OO 
2 . 1 0  
5 . 1 0  
8.10 
9 . 1 0  
1 .OO 
2 .80  
5 . 8 0  
8 . 8 0  
9 . 8 0  

0 . 5 0  
0.90 
0 . 2 0  
0 . 6 0  
0.80 
1 .20  
1 .p3 
1 .50  
4 . 5 0  
5 . 5 0  
0 . 5 0  
2 . 1 0  
3.10 
4 .10  
I .OO 
2 . 5 0  
5 . 5 0  
6 . 5 0  
1 .OO 
1 . 5 0  

SALINITY 
( PPT ) 

24.10 
25.80 
19.80 
25.00 
26.80 
30.60 
31.30 
23.60 
26.40 
26.50 
27.60 
29 .60  
21 .OO 
26 .50  
27.10 
28.20 
31 .OO 
22.10 
25.60 
26.30 
27.40 
32.90 
20.60 
21.30 
26.90 
28.10 
3 0 . 4 0  
20.80 
21.30 
26.80 
28 .oo 
30.30 
20.50 
21.30 
26.30 
29.60 
29.60 
20.40 
20 .50  
25.20 
21.20 
30.30 
20.40 
21 .30  
26.30 
29 .70  
29 .90  

13.90 
16.40 
15.00 
15.10 
11.50 
1 1 . 1 0  
3 . 5 0  
3 .80  
4 . 1 0  
4 . 1 0  
1 .20  
1 .20  
1.20 
1 .20  
0.10 
0.80 
1 .oo 
1 .oo 
3 . 6 0  
3 . 7 0  

DISSOLVED 
OXYGEN WATER TEMP 

(DEGREES C) (MG/L) 

30 .40  
29 .80  
31.90 
30.80 
30.00 
28 .60  
28.60 
31 .OO 
30 .30  
30.10 
29 .40  
29.00 
30.70 
30.30 
29.90 
29 .20  
28.50 
31.10 
30.20 
30 .30  
29.50 
28.40 
31.20 
31 .OO 
30 ,20  
2 9 - 2 0  
28.60 
31.30 
3 1'. 00 
30.10 
29.20 
28.60 
32.10 
31.20 
30.30 
29 .80  
29.90 
31.90 
31.60 
30.40 
29.50 
29 .50  
32.10 
31 .00 
30.00 
29.50 
28.10 

29.60 
30 .30  
29.40 
29 .40  
30.50 
30.60 
31.20 
31.20 
31.10 
31 .10  
31.30 
31 .OO 
31 .OO 
31 .OO 
30.90 
30.60 
30.30 
30.30 
31 .OO 
30.90 

4 . 2 0  
1 .lo 
8 . 0 0  
7 .10  
5 .60  
0.10 
0.80 
7 .60  
6 . 1 0  
6 . 1 0  
5 .00  
1 .60  
7 . 6 0  
6 . 1 0  
4 . 8 0  
2 .20  
0 . 7 0  
1 . 6 0  
6 . 6 0  
6 . 5 0  
3 . 9 0  
0 . 7 0  
8 . 4 0  
8 . 6 0  
6 . 9 0  
2 . 2 0  
0 . 7 0  
9 .  I O  
8 . 6 0  
6 . 9 0  
3 . 4 0  
0.80 
9 . 0 0  
8 . 2 0  
7 .OO 
3 .10  
3 . 5 0  
8 . 7 0  
8 . 9 0  
1 . 8 0  
1.80 
3.60 
8 . 9 0  
7 . 9 0  
4 .30  
3 . 2 0  
0.10 

5 . 1 0  
1 .30  
6 . 4 0  
6 . 6 0  
6 . 1 0  
6 . 1 0  
5 . 0 0  
4 . 9 0  
8 . 0 0  
4 . 9 0  
5 . 7 0  
5 . 5 0  
5 . 6 0  
5 . 6 0  
5 . 7 0  
5 . 5 0  
4 . 9 0  
5 . 0 0  
7 . 9 0  
7 . 9 0  

1-13 



S I T E  

E 9  
E 9  
E 1@ 
E 10 
E5 
E5 
E5 
E5 

M2 1 
M2 1 
M2 1 
M2 1 
DN 
DN 
DN 
DN 
DN 
M9 
M9 
MS 
M9 
M9 
ME 
ME 
ME 
ME 
M l O A  
M l O A  
M l O A  
M l O A  
MlOA 
SE 
SE 
SE 
SE 
SE 
NE 
NE 
NE 
NE 
NE 
M10 
M10 
M10 
M I 0  
M i 0  
DS 
DS 
DS 
DS 
DS 
M11 
M11 
M I  I 
M11 
M11 
M12 
M12 
M12 

Table 1-3. 

DATE 

08/06/8 I 
08/O6/8 1 
08/06/8 1 
08/06/8 1 
08/06/8 1 
08/O6/8 1 
08/06/8 1 
08 /06 /8  1 

08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/81 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/83 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 I 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 

T I M E  
(CST) 

1500 
1500 
1545 
1545 
1917 
1917 
1917 
1917 

094 1 
094 1 
094 1 
094 1 
1010 
1010 
1010 
1010 
1010 
1033 
1033 
1033 
1033 
1033 
1052 
1052 
1052 
1052 
1137 
1137 
1137 
1137 
1137 
1200 
1200 
1200 
1200 
1200 
1210 
1210 
1210 
1210 
1210 
1233 
1233 
1233 
1233 
t233 
1253 
1253 
1253 
1253 
1253 
131 1 
1311 
131 1 
131 1 
131 1 
1400 
1400 
1400 

OVER THE SIDE DATA (Continued). 

DEPTH 
( M I  

1 .OO 
1 .80 
0 . 5 0  
0.90 
1 .OO 
3.00 
6 . 0 0  
7 .00  

1 .OO 
1 .50 
4.50 
5 .50  
1 .OO 
2 .10  
5 .10  
8 .10  
9 .10  
1 .'oo 
2.10 
5.10 
8.10 
9.10 
1 .OO 
3.90 
6.90 
7.90 
1 .OO 
2.40 
5 .40  
8 .40  
9 .40  
1 .OO 
2.80 
5.80 
8.80 
9 . 8 0  
1 .OO 
2 .10  
5 .10  
8.10 
9.10 
I .OO 
2.80 
5 .80  
8.80 
9 .80  
1 .OO 
3.10 
6.10 
9 . 1 0  

10. I O  
1 .OO 
3.40 
6 .40  
9 .40  

10.40 
1 .OO 
4.00 
7 .00  

SALINITY 
( PPT 1 
5.30 
5.. 60  
3 .50  
3 . 8 0  

16.00 
16.40 
16.80 
16.90 

27.30 
27.30 
27.40 
27.40 
27.30 
27.30 
27.40 
29.70 
31.40 
27.20 
27.20 
27.30 
29.90 
3 1.. 50  
27.20 
27.20 
30.10 
30.10 
27.20 
27.20 
27.50 
29.70 
31 .50  
27.20 
27.20 
27.20 
29.50 
30.10 
27.20 
27.20 
27.50 
29.60 
31.10 
27.20 
27.20 
27.30 
29.60 
30.40 
27.30 
27.20 
29.40 
29.60 
30.20 
27.30 
27.40 
29.00 
29.60 
29.60 
27.50 
27.50 
29.20 

WATER TEMP 
(DEGREES C )  

31.00 
30.40 
31.30 
30.70 
30.50 
30.50 
30.60 
30.60 

30.50 
30.60 
30.50 
30.50 
30.60 
30.60 
30.60 
30.60 
30 .60  
30.60 
30.60 
30.60 
30.60 
30.60 
30.70 
30.60 
30.40 
30.40 
30.70 
30.70 
30.60 
30.70 
30.70 
30.80 
30.70 
30.80 
30.80 
30.50 
30.80 
30.80 
30.70 
30.70 
30.60 
30.80 
30.70 
30.60 
30.60 
30.50 
30.80 
30.80 
30.80 
30.70 
30.50 
30.70 
30.70 
30.80 
30.80 
30.70 
30.70 
30.70 
30.70 

DISSOLVED 
OXYGEN 
(MG/L 1 
6.80 
3.80 
7.40 
6.60 
5.70 
5.60 
5.60 
5.70 

4.60 
4.70 
4.90 
5 .00  
5.60 
5 .50  
5.40 
0 . 7 0  
1 .OO 
5 .60  
5.60 
5.40 
1 .oo 
2.70 
5.60 
5 .60  
0.10 
0 . 3 0  
5 .60  
5 .50  
4.80 
1 .so 
3.00 
5 .60  
5 .60  
5 .10  
2.20 
0.60 
5.70 
5.70 
4.80 
1.20 
1 .OO 
5 .60  
5 .80  
5 . 1 0  
2.00 
1 .oo 
5 .70  
5 .50  
3 .80  
2.80 
1.40 
5.90 
5 .80  
5 .80  
3.30 
3 .00  
6.40 
6.20 
5.00 

1-16 



S I T E  

M12 
M12 
M13 
M13 
M13 
M13 
M13 
M22 
M22 
M22 
M22 
M22 
M23 
M23 
M2 3 
M23 
M23 
Ml 
Ml 
M1 
M1 
M1 
M3 
M3 
M3 
M3 
M3 
M6 
M6 
M6 
M6 
M6 
DW 
DW 
DW 
DW 
D* 
DE 
DE 
DE 
DE 
DE 
M15 
M15 
M15 
M15 
M15 
M18 
M18 
M18 
M18 
M18 
M20 
M2O 
M20 
M20 
M20 
NW 
NW 
NW 
NW 
NW 

Table 1-3. 

DATE 

08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/81 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 I 
08/07/8 1 
08/07/81 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/81 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/a 1 
08/07/8 1 
08/07/8 1 
08 /07 /8  1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08/07/8 1 
08 /07 /8  1 
08/07/8 1 
08/07/8 1 
08/07/81 
08/07/8 1 
08/07 /8  1 
08/07/8 1 
08/07/8 1 

T I M E  
(CST 1 

1400 
1400 
1502 
1502 
1502 
1502 
1502 
1535 
1535 
1535 
1535 
1535 
1600 
1600 
1600 
1600 
1600 
1710 
1710 
1710 
1710 
1710 
1731 
1731 
1731 
1731 
1731 
1745 
1745 
1745 
1745 
1745 
1800 
1800 
1800 
1800 
1800 
1810 
1810 
1810 
1810 
1810 
1825 
1825 
1825 
1825 
1825 
1839 
1839 
1839 
1839 
1839 
1901 
1901 
1901 
1901 
1901 
2106 
2 106 
2106 
2106 
2106 

OVER THE S I D E  DATA (Continued). 

DEPTH 
( M I  

10.00 
1 1 . 0 0  
1 .OO 
4.60 
7.60 
10.60 
11.60 
1 .OO 
4.30 
7.30 
10.30 
11.30 
1 .OO 
3.40 
6.40 
9.40 
10.40 
1 .OO 
2.40 
5.40 
8.40 
9.40 
1 .OO 
2.40 
5.40 
8.40 
9.40 
1 .OO 
2.80 
5.86 
8 . 8 0  
9.80 
1 .OO 
2.80 
5.80 
8 . 8 0  
9.80 
1 .OO 
2.40 
5.40 
8.40 
9.40 
1 .oo 
2.80 
5.80 
8 .80  
9.80 
1 .oo 
2.80 
5.80 
8.80 
9.80 
1 .oo 
2.80 
5.80 
8 . 8 0  
9.80 
1 .OO 
2.10 
5.10 
8.10 
9.10 

DISSOLVED 
S A L I N I T Y  WATER TEMP OXYGEN 

( PPT 1 

29.30 
29.30 
27.70 
27.50 
30.00 
30.00 
30.00 
27.60 
28.20 
28.80 
30.40 
30.40 
28.90 
29.00 
29.80 
30.90 
31 .OO 
27.50 
27.50 
29.80 
30.30 
30.30 
27.30 
27.20 
27.40 
29.80 
29.80 
27.20 
27.20 
27.30 
29.80 
29.80 
27.30 
27.30 
27.50 
29.80 
30.40 
27.30 
27.30 
27.40 
30.10 
31 .OO 
27.30 
27.30 
27.40 
29.70 
29.80 
27.40 
27.40 
27.40 
29.70 
29.70 
27.50 
27.50 
29.60 
29.80 
29.80 
27.20 
27.20 
27.20 
29.80 
31.70 

(DEGREES C )  (MG/L) 

30.70 
30.70 
30.80 
30.50 
30 -90 
30.90 
30.80 
30.60 
30.40 
30.30 
30.70 
30.70 
30.60 
30.60 
30.60 
30.60 
30.60 
30.70 
30.70 
30.90 
30.90 
30.90 
30.70 
30.70 
30.70 
30.80 
30.70 
30.70 
30.70 
30.70 
30.80 
30.80 
30.70 
30.70 
30.70 
30.70 
30.60 
30.80 
30.80 
30.80 
30.60 
30.50 
30.80 
30.80 
30.80 
30.80 
30.60 
30.80 
30.80 
30.80 
30.70 
30.60 
30,80 
30.80 
30.80 
30.80 
30.70 
30.70 
30.70 
30.60 
30.70 
30.70 

3.70 
3.80 
6.60 
6.10 
2.90 
2.80 
3.10 
6.50 
6.40 
5.90 
3.90 
4.20 
6.30 
6.30 
5.40 
3.40 
3.90 
6.80 
6.80 
3.80 
3.40 
3.80 
6.20 
6.20 
6.10 
2.80 
3.20 
6.10 
6.10 
6.00 
2.80 
2.80 
6.20 
6.20 
6.10 
2.50 
1.90 
6.30 
6.40 
6.30 
2.00 
0.20 
6.50 
6.40 
6.20 
3.20 
2.80 
6.10 
6.10 
6.10 
2.50 
1.70 
5.90 
5.80 
1.70 
1.10 
1.10 
5.50 
5.50 
5.20 
1.40 
2.80 
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SITE 
E5 
E5 
E5 
E5 
E4 
E4 
E3 
E3 
E2 
E2 
E2 
E 6  
E6 
E6 
E6 
E6 
E l  
E l  
E l  
E7 
E7 
E7 
E7 
E8 
E8 
E8 
E 9  
E 9  
E 9  
E 1 0  
E 10 
E 10 

M2 I 
M2 I 
M2 1 
M2 1 
M2 1 
M8 
M 8  
ME 
ME 
ME 
DN 
DN 
DN 
DN 
DN 
M9 
M9 
M9 
M9 
M9 
NW 
NW 
NW 
NW 
NW 
MIOA 
M I O A  
MIOA 
MIOA 
MIOA 
SE 
SE 
SE 
SE 
SE 

Table 1-3. 

DATE 
09 /  10/8 1 
09/10/8l 
09/ 10/8 1 
09/ 10/8 I 
09/ 10/8 1 
09/ 10/8 I 
09/ 10/8 I 
09/ 10/8 1 
09/ l0/8 1 
09/ 10/8 1 
09 /  10/8 1 
09/10/81 
09/ 10/8 I 
09/ lO/8 1 
09/ 10/8 1 
09/ 10/8 1 
09/ 10/8 I 
09/ 10/8 1 
09/ 10/8 1 
09/ 10/8 I 
09/ 10/8 1 
09 /  10/8 I 
09/ 10/8 1 
09/ 10/8 1 
09/10/81 
09/ 10/8 1 
09/ l0/8 I 
09/ 10/8 1 
09/ l 0 / 8  1 
09/ 10/8 1 
09/ l0/8 1 
09 /  l0/8 1 

09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/ 1 1 / 8 I 
09/11/81 
09/11/81 

09/11/81 
09/11/81 

09/11/81 

09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
0 9 / 1 l / 8 1  
09/11/81 
09/11/81 
09/11/81 

09/11/81 
09/11/e1 
09 /  I l/8 1 
09/11/81 
09/11/81 

09/11/81 

TIME 

0445 
0445 
0445 
0445 
0646 
0646 
0720  
0720  
0836 
0836 
0836 
0925 
0925 
0925 
0925 
0925 
0922 
0922 
0922 
1 1  10 
1 1  10 
1 1 1 0  
1 1  1 0  
1200 
1200 
1200 
1235 
1235 
1235 
1330 
1330 
1330 

I O 1 0  
I010 
IO10 
I010 
IO10 
1038 
1038 
1038 
1038 
1038 
1100 
1100 
1100 
1 1 0 0  
1100 
1116 
1116  
1116 
1116 
1 1  16 
1136 
1136 
1136 
1136 
1136 
1155 
1155 
1155 
I 1 5 5  
1155 
121 1 
121 1 
121 1 
121 1 
121 1 

(CST 

OVER THE SIDE DATA (Continued).  

DEPTH 
(MI 
1 .OO 
3 . 0 0  
6 . 0 0  
7 .OO 
0 . 5 0  
0.90 
0 . 2 0  
0 . 6 0  
0.80 
1 . 2 0  
1 . 5 0  
0.00 
I .oo 
I . 5 0  
4 . 5 0  
5 . 5 0  
0 . 5 0  
2 . 1 0  
3 . 7 0  
1 .oo 
2 . 5 0  
5 . 5 0  
6 . 5 0  
0.00 
1 .OO 
1 . 5 0  
0.00 
1 . 0 0  
1 . 80  
0.00 
0 . 5 0  
0 . 9 0  

0.00 
1 .OO 
1 .so 
4 . 5 0  
5 . 5 0  
0.00 
1 . 0 0  
3 . 9 0  
6 . 9 0  
7 . 9 0  
1 .OO 
2 . 1 0  
5 . 1 0  
8.10 
9 . 1 0  
1 .OO 
2 .  I O  
5 . 1 0  
8.10 
9.10 
1 .oo 
2 . 1 0  
5 . 1 0  
8 . 1 0  
9 . 1 0  
1 .OO 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .OO 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  

SALINITY 
( PPT 
2 2 . 6 0  
2 2 . 6 0  
2 2 . 7 0  
22 .80  
18 .60  
18 .60  
18 .30  
18 .30  
18 .00  
18 .OO 
18 .00  
17 .30  
17 .30  
1 7 . 4 0  
1 7 . 4 0  
1 7 . 4 0  
5 . 5 0  
5 . 5 0  
85.70 
3 . 0 0  
4 . 5 0  

11 .20  
12 <40 
9 . 4 0  

10 .20  
12 .80  
8.10 
8.10 
8 . 1 0  
7 . 3 0  
7 . 3 0  
7 . 3 0  

2 2 . 8 0  
2 2 . 8 0  
22 .80  
22 .80  
2 2 . 8 0  
2 4 . 1 0  
2 4 . 1 0  
2 4 . 1 0  
2 4 . 4 0  
2 5 . 7 0  
24 .90  
24 .90  
2 5 . 0 0  
26 .50  
27 .50  
2 4 . 7 0  
2 4 . 7 0  
2 4 . 9 0  
2 6 . 6 0  
2 6 . 7 0  
2 5 . 2 0  
2 5 . 3 0  
2 5 . 4 0  
2 5 . 9 0  
2 8 . 1 0  
2 5 . 6 0  
2 5 . 6 0  
2 5 . 7 0  
27 .  10 
2 8 . 0 0  
2 5 . 7 0  
2 5 . 7 0  
2 6 . 0 0  
2 6 . 3 0  
2 7 . 8 0  

1-18 

DISSOLVED 
WATER TEMP OXYGEN 
(DEGREES C )  (MG/L) 

28 .OO 
2 8 . 1 0  
2 8 . 2 0  
2 8 . 3 0  
26 .50  
2 6 . 4 0  
2 5 . 1 0  
2 5 . 7 0  
2 6 . 5 0  
2 6 . 5 0  
2 6 . 5 0  
2 8 . 3 0  
2 8 . 3 0  
2 8 . 3 0  
2 8 . 3 0  
2 8 . 3 0  
2 7 . 5 0  
2 7 . 5 0  
2 7 . 5 0  
2 8 . 3 0  
2 8 . 5 0  
2 9 . 8 0  
2 9 . 9 0  
2 7 . 9 0  
2 7 . 7 0  
2 9 . 2 0  
2 7 . 3 0  
27 .20  
2 7 . 1 0  
2 7 . 8 0  
2 7 . 6 0  
2 7 . 4 0  

2 8 . 0 0  
2 8 . 0 0  
28 .  10 
28 .oo 
2 8 . 0 0  
2 8 . 3 0  
2 8 . 3 0  
2 8 . 3 0  
28 .40  
28 .80  
28 .50  
2 8 . 5 0  
2 8 . 5 0  
28 .90  
29 .10  
2 8 . 5 0  
28 .50  
2 8 . 5 0  
2 9 . 0 0  
2 9 . 0 0  
2 8 . 6 0  
2 8 . 6 0  
2 2 . 6 0  
2 9 . 0 0  
2 9 . 1 0  
2 8 . 6 0  
2 8 . 6 0  
2 8 . 7 0  
2 8 . 9 0  
2 9 . 2 0  
2 8 . 7 0  
2 8 . 7 0  
2 8 . 7 0  
2 8 . 8 0  
29 .  10 

6 . 2 0  
6 . 0 0  
6 . 6 0  
6 . 8 0  
5 . 8 0  
5 . 9 0  
6 . 5 0  
6 . 7 0  
5 . 4 0  
5 . 3 0  
5 . 7 0  
5 . 1 0  
5 . 1 0  
4 . 8 0  
4 . 9 0  
5 . 0 0  
5 . 9 0  
5 . 8 0  
5 . 9 0  
5 . 4 0  
4 .OO 
3 . 1 0  
3 . 0 0  
6 . 9 0  
6 . 4 0  
5 . 4 0  
6 . 2 0  
6 . 1 0  
6.00 
6 . 7 0  
6 . 4 0  
6 . 7 0  

6 . 1 0  
6 . 1 0  
6 . 1 0  
6 . 1 0  
6 . 0 0  
6 . 6 0  
6 . 6 0  
6 . 5 0  
6 . 3 0  
2 . 7 0  
6.80 
6 . 8 0  
6 . 6 0  
5 . 3 0  
1 . 9 0  
6 . 8 0  
6 . 7 0  
6 . 6 0  
2 . 9 0  
2 . 3 0  
6 . 8 0  
6 . 8 0  
6 . 5 0  
4 . 1 0  
1 . 5 0  
6 . 7 0  
6 . 7 0  
6 . 4 0  
4 . 2 0  
I . 6 0  
7 . 0 0  
6 . 9 0  
6 . 5 0  
5 . 1 0  
2 . 7 0  

0 



S I T E  

0s 
0s 
OS 
M I  1 
M I  1 
M I  1 
M I  1 
M I  1 
M12 
MI2 
M12 
MI2 
MI2 
MI2 
MI3 
MI3 
M13 
M13 
MI3 
MI3 
M2 2 
M22 
M22 
M22 
M2 2 
M23 
M23 
M23 
M23 
M2 3 
MI 
M I  
M1 
M1 
M I  
M3 
M3 
M3 
M3 
M3 
M6 
M6 
M6 
M6 
M6 
ow 
OW 
DW 
OW 
OW 
DE 
DE 
NE 
NE 
NE - 
NE 
NE 
M I 0  
M I 0  
M I 0  
M I 0  
M I 0  
0s 
DS 

Table 1-3. 

DATE 

09/11/81 
09/11/81 

09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/ 1 t /8 1 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
OS/ 11/81 
09/11/81 
09/11/81 
09/11/81 
09/ 1 1 /E 1 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/ 1 1 /8 1 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/ 1 1 /E 1 
09/11/81 
09/11/81 
09/11/61 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/1 1/81 
09/11/81 
09/11/81 
09/11/81 
09/11/61 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 

0 9 / 1 1 / R I  

T I M E  
(CST)  

1319 
1319 
1319 
1352 
1352 
1352 
1352 
1352 
141 1 
141 1 
141 1 
141 1 
141 I 
141 1 
1500 
1500 
1500 
1500 
1500 
1500 
1533 
1533 
1533 
1533 
1533 
1604 
1604 
1604 
1604 
1604 
1715 
1715 
1715 
1715 
1715 
1748 
1748 
1748 
1748 
1748 
1815 
1815 
1815 
1815 
1815 
1838 
1838 
1838 
1838 
1838 
1928 
1928 
1233 
1233 
1233 
1233 
1233 
1254 
1254 
1254 
1254 
1254 
1319 
1319 

OVER THE S I D E  DATA (Continued). 

DEPTH 
( M )  

6 . 1 0  
9 . 1 0  

10 .10  
I .OO 
3 . 4 0  
6 . 4 0  
9 . 4 0  

10.40 
0.00 
1 .OO 
4 . 0 0  
7 . 0 0  

10.00 
1 1  .oo 
0 . 0 0  
1 .00 
4 . 6 0  
7 . 6 0  

10.60 
11.60 
I .cQ 
4 . 3 0  
7 . 3 0  

10.30 
11.30 

1 .OO 
3 . 4 0  
6 . 4 0  
9 . 4 0  

10.40 
1 .oo 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .OO 
2 . 4 0  
5 .40  
8 . 4 0  
9 . 4 0  
1 .00  
2 .80  
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 - 0 0  
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
I .OO 
2 .40  
1 .OO 
2 .10  
5 . 1 0  
8 . 1 0  
9 . 1 0  
1 .OO 
2 .80  
5 . 8 0  
8 . 8 0  
9 . 8 0  
I .oo 
3 . 1 0  

DISSOLVED 
OXYGEN S A L I N I T Y  WATER TEMP 

( PPT 1 

26.00 
27.30 
28.00 
26.30 
26.30 
26.50 
27.80 
27.90 
27.50 
27.50 
27.50 
27.60 
27.80 
28 .OO 
28 .50  
28.50 
28.50 
28.50 
28.60 
28.50 
28.70 
28.70 
28.70 
28.70 
28.70 
28.80 
28.80 
28.90 
28.90 
28.90 
24.50 
24.60 
24.70 
25.10 
26.50 
25 .00  
25.00 
25.10 
25.30 
25 .30  
25.40 
25.50 
25.40 
25.80 
26.00 
25.50 
25.60 
25.60 
25.70 
26.70 
26.00 
26.00 
25.30 
25.30 
25 .60  
27.80 
27 .90  
25.70 
25.70 
25.80 
26.70 
27.80 
26.00 
26.00 

(DEGREES C )  (MG/L) 

28.70 
28.80 
29.00 
28.80 
28.80 
28.80 
29.10 
29.20 
28.90 
28.90 
28.. 90 
28.90 
29.10 
29.10 
28 .80  
28.80 
28.80 
28.80 
28.80 
28 .80  
28.80 
28.80 
28.80 
28.80 
28.80 
28.90 
28.90 
28.90 
28.90 
28.90 
28.70 
28.70 
28.60 
28.80 
29.00 
28.80 
28.80 
28 .80  
28.80 
28 .80  
28.70 
28.70 
28.70 
28.80 
28.80 
28.70 
28.70 
28.70 
28.70 
28.90 
28.80 
28.80 
28.50 
28.50 
28.60 
29.10 
29.20 
28.80 
28.70 
28.70 
28.90 
29.10 
28.70 
28.70 

6 . 7 0  
4 . 5 0  
2 . 2 0  
7 . 0 0  
6 . 8 0  
6 . 4 0  
3 . 2 0  
2 .00  
6 . 1 0  
6 . 2 0  
6 . 0 0  
5 . 6 0  
4 . 6 0  
3 . 1 0  
6 . 3 0  
6 . 3 0  
6 . 3 0  
6 . 1 0  
6 . 1 0  
6 . 1 0  
6 . 2 0  
6 . 1 0  
6 . 1 0  
6 . 1 0  
6 . 0 0  
6 . 7 0  
6 . 5 0  
6 . 5 0  
6 . 4 0  
6 . 3 0  
8 . 0 0  
7 . 9 0  
7 . 5 0  
5 . 5 0  
2 . 2 0  
7 . 9 0  
7 . 6 0  
7 . 2 0  
6 . 3 0  
5 . 9 0  
7 . 6 0  
7 . 6 0  
7 . 4 0  
5 . 1 0  
3 . 9 0  
7 . 7 0  
7 . 5 0  
7 .20  
6 . 5 0  
3 . 3 0  
7 . 0 0  
7 . 1 0  
7 . 1 0  
7 . 1 0  
6 . 7 0  
2 .20  
1.60 
7 . 1 0  
7 .00  
6 . 4 0  
3 . 4 0  
1 . 8 0  
6 . 9 0  
6 . 9 0  
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S I T E  

DE 
DE 
DE 
MI8 
MI8 
MI8 
MI8 
MI8 
M20 
M20 
M20 
M20 
M20 
M2 I 
M2 1 
M2 I 
M2 I 
M 8  
M8 
M 8  
M8 
M 8  
NW 
N W  
NW 
NW 
NW 
DW 
DW 
DW 
DW 
M 10 
M I 0  
M I 0  
M I 0  
M I 0  
MIOA 
M I O A  
M I O A  
MIOA 
MIOA 
DN 
DN 
DN 
DN 
DN 
NE 
NE 
NE 
NE 
NE 
DE 
DE 
DE 
DE 
DE 
SE 
SE 
SE 
SE 
SE 
DS 
DS 
DS 
DS 
DS 

Table 1-3. 

DATE 

09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
l 0 /02 /8  1 
10/02/8 I 
10/02/8 I 
10/02/8 1 
l 0 /02 /8  1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/81 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 I 
10/02/8 1 
l0 /02 /8  1 
10/02/8 1 
10/02/8 I 
l0 /02 /8  I 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
1.0/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 I 
10/02/8 I 
10/02/81 
10/02/8 I 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/81 
10/02/8 1 
10/02/8 1 

T I M E  
( C S T )  

1928 
I928  
1928 
1949 
1949 
1949 
1949 
1949 
2015 
2015 
2015 
2015 
2015 
0845 
0845 
0845 
0845 
0920 
0920 
0920 
0920 
0920 
0950 
0950 
0950 
0950 
0950 
1020 
1020 
1020 
1020 
1045 
1045 
1045 
1045 
1045 
I I 1 0  
1110 
I 1  I O  
1 I 1 0  
1110 
1130 
1130 
1130 
1130 
1130 
1145 
1145 
1145 
1145 
1145 
1215 
1215 
1215 
1215 
1215 
1230 
1230 
1230 
1230 
1230 
1258 
1258 
1258 
1258 
1258 

DEPTH 
( M I  

5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .oo 
2.80  
5.80 
8 . 8 0  
9 . 8 0  
1 .oo 
2.80 
5.80 
8 . 8 0  
9 . 8 0  
I .oo 
1.50 
4 .50  
5.50 
0.00 
1 .oo 
3.90 
6 . 9 0  
7 .90  
1 .oo 
2 .10  
5 .10  
8 .10  
9 . 1 0  
2 .80  
5.80 
8 . 8 0  
9 . 8 0  
1 .oo 
2 .80  
5.80 
8 . 8 0  
9.80  
1 .oo 
2 .40  
5 .40  
8 . 4 0  
9 .40  
1 .oo 
2 .10  
5 . 1 0  
8 . 1 0  
9 . 1 0  
1 .oo 
2 .10  
5 .10  
8 . 1 0  
9 . 1 0  
1 .oo 
2 .40  
5.40 
8 . 4 0  
9 .40  
1 .oo 
2 .80  
5.80 
8 . 8 0  
9.80  
1 .oo 
3 .10  
6 .10  
9 .10  

I O .  10 

DISSOLVED 
SALINITY WATER TEMP OXYGEN 

( PPT 1 
2 6 . k  
26 .20  
27 .40  
25 .90  
26 .00  
26.10 
26.20 
26 .50  
25 .80  
25 .80  
25 .90  
26.00 
26 .OO 
21.60  
22.10 
24 .10  
24 .30  
23 .60  
23 .60  
24 .60  
25 .70  
25.70 
23 .10  
23 .60  
26.20 
26 .80  
27 .00  
23 .30  
26 .20  
26 .90  
27 .OO 
23.10  
24 .20  
26 .40  
27 .10  
29.90 
23 .00  
23 .60  
26.40 
27.70 
27.70 
23 .10  
23 .30  
25,. 70  
26 .50  
27 .20  
23.20 
23 .30  
24.10 
26.70 
26.80 
22 .90  
23 .10  
26 .10  
26 .70  
26 .80  
22.70 
23 .30  
26 .40  
26 .70  
28 .30  
22.30 
23 .20  
26.40 
26 .60  
28 .80  

(DEGREES C )  (MG/L) 

28.80 
28 .80  
29.00 
28 .80  
28 .70  
28 .80  
28 .80  
29 .OO 
28.70 
28.70 
28.70 
28.70 
28 .70  
27 .50  
27 .50  
27.50 
27.50 
27 .10  
27 .10  
27.60 
27 .60  
27.60 
27 .30  
27 .40  
27.40 
27.30 
27 .30  
27.40 
27 .30  
27 .30  
27 .30  
27 .40  
27 .40  
27 .30  
27.30 
27 .30  
27 .40  
27 .40  
27 .30  
27 .40  
27 .30  
27 .40  
27 .40  
27.60 
27.40 
27.30 
27 .50  
27 .50  
27.50 
27 .40  
27.30 
27 .60  
27 .50  
27 .50  
27 .30  
27 .30  
27 .60  
27 .60  
27.40 
27.30 
27 .30  
27 .70  
27 .60  
27 .30  
27.30 
27 .30  

7 .00  
6 . 0 0  
2 .40  
7 .oo 
6 .90  
6 .40  
5.80 
2.20 
7 .10  
7 . 0 0  
6 .90  
6 . 3 0  
5 . 9 0  
5 .90  
6.10 
7 .90  
7 .60  
7.80 
7 . 6 0  
8.30 
7 . 0 0  
7 .80  
8 . 2 0  
8 .30  
7 .80  
7 .50  
7 .60  
8.50 
7 .60  
7 .40  
7 .50  
7 .90  
7 . 9 0  
7 .50  
6 . 2 0  
5.80 
8 .10  
8 .10  
7 .30  
6 .10  
6 .20  
7 .90  
8 . 1 0  
8 . 0 0  
7 .00  
5 .20  
8 .10  
8 .oo 
7 . 9 0  
7 .10  
6 .90  
7 . 9 0  
7 . 8 0  
7 .70  
6.80 
6 .30  
8 . 0 0  
8 . 1 0  
7.30  
6 . 6 0  
4 .70  
8.30 
8 .20  
7 .40  
6 .70  
5 . 5 0  
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SITE 

MI 1 
M I 1 
MI 1 
MI 1 
MI 1 
MI2 
MI2 
MI2 
MI2 
MI2 
MI2 
MI3 
MI3 
MI3 
MI3 
MI3 
MI3 
M22 
M22 
M22 
M22 
M22 
M22 
M23 
M23 
M23 
M23 
M23 
MI 
MI 
MI 
M I  
MI 
M3 
M3 
M3 
M3 
M3 
M6  
M6 
M6  
M 6  
M 6  
DW 
DW 
DW 
DW 
DW 
MIOA 
MIOA 
MIOA 
MIOA 
MIOA 
MI5 
MI5 
MI5 
MI5 
MI5 
MI8 
MI8 
M I 8  
MI8 
MI8 
M20 
M20 
M20 
M 2 0  

Table 1-3. 

DATE 

10/02/81 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/81 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
l0/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/81 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 

10/02/8 I 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8.1 
10/02/8 1 
10/02/81 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 1 

10/02/8 1 

TIME 
(CST 1 

1314 
1314 
1314 
1314 
1314 
1340 
1340 
1340 
1340 
1340 
1340 
141 I 
141 1 
141 1 
141 1 
141 I 
141 1 
1430 
1430 
1430 
1430 
1430 
1430 
1455 
1455 
1455 
1455 
1455 
1558 
1558 
1558 
1558 
1558 
1620 
1620 
1620 
1620 
1620 
1634 
1634 
1634 
1634 
1634 
1701 
1701 
1701 
1701 
1701 
1728 
1728 
1728 
1728 
1728 
1750 
1750 
1750 
1750 
1750 
1816 
1816 
1816 
18 16 
1816 
1840 
1840 
1840 
1840 

OVER THE SIDE DATA (Continued). 

DEPTH 
( M I  

1 .OO 
3.40 
6.40 
9.40 
10.40 
'1 .oo 
3.00 
4.00 
7.00 
10.00 
1 1  .OO 
1 .OO 
1.60 
4.60 
7.60 
10.60 
11.60 
1 .OO 
I .30 
4.30 
7.30 
10.30 
11.30 
1 .OO 
3.40 
6.40 
9.40 
10.40 
1 .OO 
2.40 
5.40 
8.40 
9-. 40 
1 .00 
2.40 
5.40 
8.40 
9.40 
1 .oo 
2.80 
5.80 
8 . 8 0  
9.80 
1 .oo 
2.80 
5.80 
8 . 8 0  
9.80 
1 .oo 
2.40 
5.40 
8.40 
9.40 
I .OO 
2.80 
5.80 
8 . 8 0  
9.80 
I .OO 
2.80 
5.80 
8.80 
9.80 
1 .OO 
2.80 
5.80 
8 . 8 0  

DISSOLVED 
SALINITY WATER TEMP OXYGEN 
(PPT 1 

21.90 
25.90 
26.70 
27.40 
28.40 
21.70 
25.00 
26.60 
27.10 
28.30 
28.40 
22.00 
25.50 
27.20 
28.00 
28.80 
29.20 
27.20 
27.20 
27.40 
27.80 
29.20 
29.30 
27.40 
27.40 
27.90 
29.30 
30.10 
23.60 
24.20 
25.50 
26.70 
26.70 
21.90 
22.80 
25.80 
26.70 
26.70 
21.60 
23.00 
26.10 
27.10 
27.20 
21.90 
22.20 
26.20 
27.10 
28.70 
21.30 
21.70 
26.30 
28.80 
31.20 
21.20 
22.50 
25.40 
26.80 
26. 80 
20.80 
21.70 
24.30 
26.90 
26.90 
20.20 
20.40 
23.39 
26.10 

27.80 
27.30 
27.20 
27.10 
27.00 
27.90 
27.50 
27.20 
27.20, 
27.00 
27.00 
28.10 
27.50 
27.30 
27.20 
27.20 
27.10 
27.60 
27.30 
27.20 
27.20 
27.20 
27.20 
27.80 
27.30 
27.20 
27.20 
27.20 
28.00 
27.80 
27.20 
27. IO 
27.10 
28.10 
27.80 
27.20 
27.20 
27.20 
28.10 
27.70 
27.20 
27.10 
27.10 
28 .OO 
27.80 
27.30 
27.30 
27.30 
28.10 
28.00 
27.40 
27.40 
27.40 
28.10 
27.90 
27.50 
27.30 
27.30 
28.00 
27.80 
27.50 
27.30 
27.30 
28.00 
28.00 
27.60 
27.50 

8.00 
7.60 
6.30 
5.20 
I .80 
8.50 
8.30 
7.50 
6.90 
3.70 
2.70 
8.50 
8. i o  
7.40 
7.10 
5.30 
4.60 
7.50 
7.30 
7.10 
7.00 
5 . 8 0  
5.80 
7.70 
7.20 
7.10 
5.90 
4.90 
8 . 8 0  
8.50 
5.20 
3.50 
3.60 
8.60 
8.60 
6.80 
5.10 
5.20 
8.50 
8.60 
6.60 
4.80 
4.70 
8.20 
8.20 
7.00 
6.30 
4.60 
8.10 
8.30 
7.40 
6.40 
6.70 
8.10 
8.10 
7.90 
6.80 
6.00 
8.00 
7.70 
7.90 
6.80 
6.00 
7.80 
7.80 
7.80 
6.40 
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Table 1-3. OVER THE SIDE DATA (Continued). 

S I T E  

M20 

E5 
E5 
E5 
E5 
E4 
E4 
E3 
E3 
E2 
E2 
E6 
E6 
E6 
E6 
E l  
E l  
E l  
E7 
E7 
E7 
E8 
E8 
E 8  
E9 
E9 
E9 
E 10 
E 1 0  

E4 
E4 
E3 
E3 
E2 
E2 
E6 
E6 
E6 
E l  
E l  
E l  
E l  
E7 
E7 
E7 
E8 
E8 
E8 
E9 
E9 
E9 
E 10 
E 10 
E5 
E5 
E5 
E5 
E5 

DATE 

10/02/8 1 

10/03/8 1 
10/03/8 1 
l0/03/8 1 
10/03/8 1 
10/03/8 1 
10/03/8 1 
10/03/8 1 
10/03/8 1 
10/03/8 1 
10/03/8 1 
10/03/8 1 
10/03/8 1 
l0/03/8 1 
10/03/8 1 
10/03/8 1 

l0/03/8 1 
10/03/8 1 
10/03/8 1 
l0/03/8 1 
10/03/8 1 
10/03/8 1 
10/03/8 1 
l0/03/8 1 
10/03/8 1 
10/03/8 1 
10/03/8 1 
10/03/8 1 

11/11/81 
11/11/81 
11/11/81 
I I/ 11/81 
11/11/81 
11/11/81 
11/11/81 
11/11/8 1 
11/11/81 
11/11/81 
11/11/81 
11/11/81 
11/11/81 
11/11/81 
1 1/11/81 
11/11/81 
11/11/81 
11/11/81 

1 0 / 0 3 / ~  I 

1 l/l 1/81 
11/11/81 

1 1/11/81 

11/11/81 
11/11/81 

11/11/81 

11/11/81 
11/11/81 

1 1/11/81 
11/11/81 
11/11/81 

TIME 
(CST 1 

1840 

0832 
0832 
0832 
0832 
0925 
0925 
095 1 
095 1 
1125 
1125 
1145 
1145 
1145 
1145 
1210 
1210 
1210 
1402 
1402 
1402 
1433 
1433 
1433 
1453 
1453 
1453 
151 1 
151 1 

0815 
08 15 
084 1 
084 1 
lo00 
lo00 
1017 
1017 
1017 
1105 
1105 
1105 
1105 
1220 
1220 
1220 
1318 
1318 
1318 
1340 
1340 
1340 
1407 
1407 
1717 
1717 
1717 
1717 
1717 

DEPTH 
(MI 

9 . 8 0  

1 .OO 
3 .00  
6 . 0 0  
7 .00  
0 . 5 0  
0 . 9 0  
0 . 2 0  
0 . 6 0  
0.80 
1.20 
1 .OO 
1.50 
4 . 5 0  
5 . 5 0  
0 . 5 0  
2 . 1 0  
3 . 7 0  
1 .oo 
2 .50  
5 . 5 0  
1 .oo 
1 . 5 0  
1 . 80  
1 .OO 
1 .80 
2 . 4 0  
0 . 5 0  
0 . 9 0  

0 . 5 0  
0 . 9 0  
0 . 2 0  
0 . 6 0  
0 . 8 0  
1.20 
1.50 
4 . 5 0  
5 . 5 0  
0 . 5 0  
2 .10  
3.70 
4 . 7 0  
I .OO 
2 .50  
5 . 5 0  
1 .OO 
1.50 
1.80 
1 .oo 
I .80 
2 . 4 0  
0 . 5 0  
0 . 9 0  
0.00 
1 .oo 
3.00 
6 . 0 0  
7 . 0 0  

SALINITY 
(PPT) 

26.90 

19.20 
19.20 
19.30 
19.30 
19.70 
19.70 
21.40 
21.40 
20.10 
20 .10  
17.80 
17.80 
17.80 
17.80 
11.30 
11.40 
11.50 
7 . 9 0  
8 . 3 0  
8 . 4 0  

10.80 
11.40 
13.20 
12.00 
12.00 
12.00 
I O .  60 
10.60 

19.60 
19.60 
23.00 
23.00 
21 .20  
21 .OO 
1 1 . 1 0  
16.30 
18.10 
7 . 7 0  
7 . 7 0  
7 . 7 0  
7 . 7 0  
5 . 2 0  
5 . 9 0  
6 . 2 0  

12.10 
12.10 
13.70 
12.00 
12.10 
12.60 
12.20 
12.20 
27 .80  
27 .80  
27.80 
27.80 
27 .80  

WATER TEMP 
(DEGREES C )  

27.30 

26.60 
26.50 
26.50 
26.40 
24 .90  
24 .90  
24 .20  
24.20 
25 .40  
25.30 
26.60 
26.70 
26 .60  
2 6 . 5 0  
26.80 
26.80 
26.60 
27 .SO 
27.60 
27.50 
26.30 
26 .40  
26 .40  
26.70 
26.60 
2 6 . 4 0  
26 .60  
26.60 

I S .  50 
15.50 
15.00 
15 .00  
16.90 
17.00 
17.40 
17.30 
17.50 
18.50 
18.30 
18.20 
18.20 
18.20 
17.80 
17.60 
18.70 
18 .oo 
18.50 
17.20 
16.60 
16.60 
17.10 
16.90 
18.50 
18.50 
18.40 
18.40 
18.40 

,,’ 

DISSOLVED 
OXYGEN 
(MG/L) 

6 . 3 0  

7 . 2 0  
6 . 9 0  
6 . 9 0  
7 . 2 0  
6 . 4 0  
6 . 5 0  
6 . 7 0  
7 . 2 0  
6 . 7 0  
6 . 9 0  
5 . 0 0  
5 . 0 0  
4 .90  
5 . 2 0  
6 . 6 0  
6 . 1 0  
6 . 3 0  
6 . 8 0  
6 . 0 0  
5 . 9 0  
8 . 3 0  
7 . 6 0  
6 . 4 0  
8 .OO 
7 . 6 0  
6 . 9 0  
7 . 5 0  
7 . 8 0  

8 .80  
9 . 4 0  
8 . 4 0  
8 . 9 0  
7 . 5 0  
7 . 6 0  
8 . 1 0  
7 . 2 0  
7 . 7 0  
8 . 1 0  
7 . 8 0  
7 . 9 0  
7 . 9 0  
8 . 3 0  
7 . 5 0  
7 . 6 0  
7 . 7 0  
7 . 7 0  
7 . 3 0  
8 .80  ~ 

8 .60  ~ 

8 . 6 0  
9 . 2 0  
9 . 1 0  
7 . 7 0  
7 . 6 0  
7 .60  
7 . 6 0  
7 . 5 0  
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SITE 

M2 1 
M2 1 
M2 1 
M8 
M8 
M8 
M8 
M9 
M 9  
M9 
M9 
DN 
DN 
ON 
DN 
DN 
MlOA 
MlOA 
MIOA 
M 1OA 
MlOA 
M10 
M I 0  
M I 0  
M 10 
M 1 0  
DS 
DS 
DS 
DS 
DS 
M1 I 
M11 
M l l  
M l l  
M l l  
M12 
M12 
M12 
M12 
M12 
M13 
ut3 
MI3 
M13 
M13 
M13 
M22 
M22 
M22 
M22 
M22 
M22 
M2 3 
M23 
M23 
M23 
M23 
M i  
M1 
M1 
M I  
M 1  
M3 
M3 
M3 
M3 
M3 

Table 1-3. 

DATE 

11/18/81 
11/18/81 
11/18/81 
11/18/01 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
1 1/ 18/8 1 
11/18/01 
11/18/81 
11/18/81 
11/18/01 
11/18/01 
11/18/81 
1 I/ 18/8 1 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
1 1/ l 8 / 8  1 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/01 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
1 1/ l8/8 1 
11/18/81 
11/18/81 
11/18/81 
1 l/ 18/8 1 
11/18/81 
11 /18 /81  
11/18/81 
1 I/ 18/8 1 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
1 l / l 0 / 8 1  
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 

TIME 
(CST) 

0914 
0914 
0914 
0925 
0925 
0925 
0925 
0935 
0935 
0935 
0935 
0946 
0946 
0946 
0946 
0946 
lo00 
lo00 
lo00 
lo00 
lo00 
1012 
1012 
1012 
1012 
1012 
1022 
1022 
1022 
1022 
1022 
1034 
1034 
1034 
1034 
1034 
1047 
1047 
1047 
1047 
1047 
1108 
1 1 0 0  
1108 
1108 
1108 
1108 
1130 
1130 
1130 
1130 
1130 
1130 
1152 
1152 
1152 
1152 
1152 
1251 
1251 
1251 
1251 
1251 
131 1 
131 1 
131 1 
131 1 
131 1 

OVER THE SIDE DATA (Continued). 

DEPTH 
( M )  

1 . 0 0  
4 . 5 0  
5 . 5 0  
1 .oo 
3 . 9 0  
6.90 
7 . 9 0  
1 .oo 
9 . 1 0  
8 . 1 0  
9 . 1 0  
1 .oo 
2 . 1 0  
5 . 1 0  
8 . 1 0  
9 . 1 0  
1 . 0 0  
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .OO 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 .oo 
3 . 1 0  
6 . 1 0  
9 , l O  

10 .10  
1 .oo 
3 . 4 0  
6 . 4 0  
9 . 4 0  

10 .40  
1 .oo 
4 . 0 0  
7 .oo 

10.00 
11.00  

1 .oo 
I .60 
4 . 6 0  
7 . 6 0  

10.60 
11.60  

1 .oo 
1 .30  
4 . 3 0  
7 . 3 0  

10 .30  
11.30 

1 .oo 
3 . 4 0  
6 . 4 0  
9 . 4 0  

10 .40  
1 .oo 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .oo 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  

DISSOLVED 
SALINITY WATER TEMP OXYGEN 

( PPT 1 

2 9 . 4 0  
29 .70  
30.30 
2 9 . 8 0  
30 .30  
30.80 
3 1 . 0 0  
3 0 . 8 0  
3 0 . 8 0  
3 1 . 2 0  
3 1 . 2 0  
3 0 . 8 0  
3 0 . 8 0  
30.90 
31 .20  
3 1 . 3 0  
3 0 . 8 0  
30.80 
3 0 . 8 0  
3 4 . 7 0  
3 6 . 7 0  
30 .70  
30 .70  
3 0 . 7 0  
3 3 . 8 0  
3 5 . 9 0  
3 0 . 7 0  
3 0 . 7 0  
3 0 . 7 0  
3 1 . 4 0  
3 3 . 1 0  
3 0 . 3 0  
30.60 
3 0 . 6 0  
3 1 . 1 0  
3 4 . 8 0  
3 0 . 0 0  
30.40 
30.60 
3 1 . 8 0  
33.60 
2 9 . 7 0  
2 9 . 7 0  
3 0 . 3 0  
3 0 . 9 0  
3 1 . 8 0  
3 1 . 8 0  
29 .70  
2 9 . 8 0  
30 .70  
31  .OO 
3 2 . 6 0  
32 .60  
30 .30  
3 0 . 9 0  
32 .10  
32 .50  
3 2 . 6 0  
3 0 . 2 0  
3 0 . 2 0  
3 0 . 2 0  
3 0 . 5 0  
3 0 . 4 0  
30.00 
30 .00  
3 0 . 1 0  
3 0 . 5 0  
3 0 . 7 0  

(DEGREES C )  (MG/L) 

19 .70  
19 .60  
19 .50  
1 9 . 7 0  
1 9 . 7 0  
1 9 . 7 0  
19 .80  
1 9 . 7 0  
1 9 . 7 0  
19 .80  
19 .90  
19 .80  
19 .80  
19 .70  
19 .80  
19 .90  
19 .80  
19 .80  
19 .70  
19 .80  
19 .80  
19 .80  
19 .70  
19 .70  
19 .80  
19 .80  
1 9 . 9 0  
19 .80  
19 .70  
19 .80  
19 .80  
2 0 . 1 0  
19 .90  
19 .80  
19 .70  
19 .90  
2 0 . 1 0  
19 .90  
19 .80  
19 .80  
20 .00  
20 .20  
2 0 . 1 0  
2 0 . 0 0  
19 .80  
2 0 . 2 0  
2 0 . 3 0  
2 0 . 3 0  
20 .10  
2 0 . 0 0  
2 0 . 1 0  
2 0 . 5 0  
2 0 . 5 0  
2 0 . 5 0  
2 0 . 4 0  
2 0 . 8 0  
20 .60  
2 0 . 8 0  
2 0 . 5 0  
2 0 . 4 0  
19 .90  
19 .80  
19 .90  
2 0 . 3 0  
2 0 . 0 0  
1 9 . 8 0  
19 .90  
20 .20  

7 . 7 0  
' 7 . 8 0  

4 . 6 0  
7 . 6 0  
7 . 3 0  
6.60 
5 . 9 0  
7 . 5 0  
7 . 2 0  
6 . 1 0  
5 . 1 0  
7 . 6 0  
7 . 6 0  
7 . 5 0  
6 . 6 0  
5 . 9 0  
7 . 6 0  
7 . 5 0  
7 . 5 0  
7 . 4 0  
7 . 4 0  
7 . 6 0  
7 . 5 0  
7 . 4 0  
7 . 4 0  
7 . 2 0  
7 . 6 0  
7 . 7 0  
7 . 6 0  
6 . 8 0  
7 . 6 0  
7 . 7 0  
7 . 7 0  
7 . 7 0  
7 . 2 0  
6 . 7 0  
7 . 7 0  
7 . 7 0  
7 . 5 0  
6 . 7 0  
5 . 9 0  
7 . 5 0  
7 . 5 0  
7 . 5 0  
7 . 3 0  
6 . 9 0  
6 .80  
7 . 6 0  
7 . 5 0  
7 . 1 0  
7 . 3 0  
6 . 8 0  
6.80  
7 . 4 0  
7 . 1 0  
5 . 9 0  
6 . 5 0  
6 .80  
7 . 6 0  
7 . 6 0  
7 . 7 0  
7 . 4 0  
7 . 5 0  
7 . 6 0  
7 . 7 0  
7 . 7 0  
7 .oo 
4 . 5 0  
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S I T E  

M6 
M6 
M6 
M6 
M6 
DW 
DW 
DW 
DW 
DW 
M I 0  
M I 0  
M 1 0  
M 1 0  
M I 0  
MIOA 
MIOA 
MlOA 
MIOA 
MIOA 
DE 
DE 
DE 
DE 
DE 
MI5 
MI5 
MI5 
MI5 
M I S  
MI8 
MI8 
MI8 
MI8 
MI8 
M20 
M20 
M20 
M2O 
M2O 
M2 I 
M2 I 
M2 1 
M2 I 
M8 
M8 
M 8  
M8 
M9 
M9 
M 9  
M 9  
M9 
NW 
NW 
NW 
NW 
NW 
NW 
DN 
DN 
DN 
DN 
DN 

Table  1-3. 

DATE 

I I/ 18/8 1 
11/18/81 
1 l/ 18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 

1 1/18/81 

11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
1 I/ 18/01 
11/18/81 
11/18/er 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
1 1 /  18/8 I 
11/18/81 
11/18/81 
11/18/81 
11/18/81 
1 1/18/81 
11/18/81 
11/18/81 
11/18/81 

11/18/81 

11/18/81 

11/18/81 
11/18/81 
11/18/8l 
11/18/81 
11/18/81 
11/18/81 
1 I /  18/01 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/81 
12/02/81 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 

12/02/8 1 
12/02/8 1 

12/02/8 1 

12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/81 

12/02/8 1 

12/02/8 I 

12/02/8 1 

12/02/8 1 

T I M E  
( C S T )  

1326 
1326 
1326 
1326 
1326 
1335 
1335 
1335 
1335 
1335 
1404 
1404 
1404 
1404 
1404 
1350 
1350 
1350 
1350 
1350 
1444 
1444 
1444 
1444 * 444 
1454 
1454 
1454 
1454 
1454 
1504 
1504 
1504 
1504 
1504 
1520 
1520 
1520 
1520 
1520 
0752 
0752 
0752 
0752 
0809 
0809 
0809 
0809 
0824 
0824 
0824 
0824 
0824 
0838 
0838 
0838 
0838 
0838 
0838 
0849 
0849 
0849 
0849 
0849 

OVER THE S I D E  DATA (Continued). 

DEPTH 
(MI 

1 .oo 
2 . 8 0  
5 . 8 0  
8.80  
9.80 
I .oo 
2 .80  
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 .oo 
2 .80  
5 . 8 0  
8 . 8 0  
9 . 8 0  
I .oo 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .OO 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .oo 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 .oo 
2 ;80 
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 .oo 
2 .80  
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 .oo 
1 .50 
4 . 5 0  
5 . 5 0  
1 .oo 
3 .90  
6 . 9 0  
7 .90  
1 .oo 
2 .10  
5 . 1 0  
8 .10  
9 . 1 0  
0.00 
1 .OO 
2 .10  
5 . 1 0  
8 .10  
9 . 1 0  
1 .oo 
2 .10  
5 . 1 0  
8 . 1 0  
9 . 1 0  

DISSOLVED 
S A L I N I T Y  WATER TEMP OXYGEN 

( P P T )  

30 .00  
30.00 
30.00 
30.40 
31.90 
30.00 
30.00 
30.00 
30.70 
34.30 
30.00 
30.00 
30.20 
31 .SO 
34 .10  
30.00 
30.00 
30.00 
31.30 
34.90 
30.00 
30.00 
30.30 
30.60 
32.90 
30.00 
30 .00  
30.20 
30.60 
32.80 
29 .90  
29.90 
30.  tQ 
30.60 
30.50 
2 9 . 7 0  
29.70 
30.00 
30.40 
30.30 
30. SO 
30 .50  
31.90 
32 .00  
28.70 
31.90 
32.20 
32 .40  
28.30 
28.70 
32.30 
32.40 
32.40 
28.20 
28.20 
28.30 
32 .20  
32.40 
32.40 
28.40 
28.40 
32.20 
32 .40  
32.40 
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(DEGREES C )  (MG/L)  

20.30 
20.10 
19.80 
19.80 
20 .10  
20.30 
20.20 
19.80 
19.90 
20.00 
20.40 
20.20 
19.80 
19.90 
20.00 
20.40 
20.10 
f9 .80  
19.90 
19.90 
20.50 
20 .30  
19.80 
19.80 
19.90 
20 .40  
20.20 
19.80 
19.80 
20 .20  
20.50 
20.00 
19.80 
19.90 
19.90 
20.50 
20.20 
19.80 
19.80 
19.90 
19.50 
19.60 
20.50 
20.40 
18.70 
20.60 
20.60 
20.60 
18.80 
19.20 
20.70 
20.70 
20.60 
18.80 
18.80 
18.90 
20.60 
20 .70  
20.60 
18.80 
19.00 
20.70 
20.70 
20 .50  

7 . 7 0  
7 . 7 0  
7 .60  
6 . 3 0  
3 .50  
7 .70  
7 . 7 0  
7 . 3 0  
5 .80  
6.60 
7 . 7 0  
7 . 7 0  
7 . 4 0  
6 . 7 0  
6 . 9 0  
7 . 9 0  
7 . 9 0  
7 . 6 0  
6 . 6 0  
7 . 1 0  
7 . 9 0  
8 .OO 
7 . 9 0  
7 . 2 0  
4 .80  
8 . 0 0  
7 . 9 0  
7 .'70 
7 .oo 
4 . 7 0  
7 . 9 0  
7 . 8 0  
7 . 7 0  
7 .OO 
7 . 1 0  
8 . 1 0  
8 . 0 0  
7 . 9 0  
6 . 8 0  
6 . 5 0  
5 . 7 0  
5 .60  
6 . 3 0  
6 . 5 0  
6 . 5 0  
6 .60  
7 . 1 0  
7 .80  
6 .80  
6 .60  
6 . 7 0  
7 . 3 0  
8 .30  
6 .90  
6 . 8 0  
6 .60  
7 .OO 
7 . 5 0  
7 . 9 0  
6 . 9 0  
6 . 9 0  
6 . 8 0  
7 .  I O  
7 . 8 0  



S I T E  

NE 
NE 
NE 
NE 
NE 
DE 
DE 
DE 
DE 
b E  
MIOA 
M I O A  
MIOA 
MIOA 
MIOA 
ow 
ow 
ow 

'OW 
OW 
sw 
sw 
sw 
sw 
sw 
OS 
0s 
OS 
OS 
0s 
SE 
SE 
SE 
SE 
SE 
MI0 
MI0 
M I 0  
M I 0  
M I 0  
MI I 

M f  1 
MI 1 

MI2 
MI2 
MI2 
MI2 
MI2 
MI3 
MI3 
MI3 
M13 
MI3 
MI3 
M22 
M22 
M22 
M22 
M22 
M22 
M23 

M23 
M23 

m i  I 

mi I 

~ 2 3  

m23 

Table 1-3. 

DATE 

12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/81 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/81 

12/02/8 1 
12/02/8 1 
12/02/8 1 

12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 I 
12/02/81 

12/02/8 f 
12/02/8 1 

12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/81 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 

12/02/8 1 

12/02/8 1 

12/02/8 1 

12/02/8 1 

T I M E  
( C S T )  

0905 
0905 
0905 
0905 
0905 
0915 
0915 
0915 
0915 
0915 
0932 
0932 
0932 
0932 
0932 
0937 
0937 
0937 
0937 
c937 
0947 
0947 
0947 
0947 
0947 
lo00 
lo00 
lo00 
lo00 
lo00 
1014 
1014 
1014 
1014 
1014 
1032 
1032 
1032 
1032 
1032 
1047 
1047 
1047 
1047 
1047 
1059 
1059 
1059 
1059 
1059 
1115 
1115 
1115 
1115 
1115 
Ill5 
1145 
1145 
1145 
1145 
1145 
1145 
1215 
1215 
1215 
1215 
1215 

OVER THE SIDE DATA (Continued). 

DEPTH 
( M I  

I .oo 
2.10 
5.10 
8.10 
9.10 
1 .oo 
2.40 
5.40 
8.40 
9.40 
1 .oo 
2.40 
5.40 
8.40 
9.40 
I .oo 
2.80 
5.80 
8.80 
9.80 
1 :oo 
3.10 
6.10 
9. IO 
IO. 10 
1 .oo 
3.10 
6.10 
9.10 
IO. 10 
I .oo 
2.80 
5.80 
8.80 
9.80 
I .oo 
2.80 
5.80 
8.80 
9.80 
1.00 
3.40 
6.40 
9.40 
10.40 
I .oo 
4.00 
7.00 
10.00 
1 1 . 0 0  
1 .oo 
1.60 
4.60 
7.60 
10.60 
11.60 
1 .OO 
1.30 
4.30 
7.30 
10.30 
11.30 

I .oo 
3.40 
6.40 
9.40 
10.40 

DISSOLVED 
S A L I N I T Y  WATER TEMP OXYGEN 

( PPT 1 
28.40 
28.60 
30.90 
32.50 
32.30 
28.40 
28.70 
32.20 
32.90 
33.70 
28.40 
28.70 
32.40 
34.50 
35.10 
28.30 
28.60 
32.30 
32.40 
32.40 
28.50 
28.80 
32.30 
32.40 
32.40 
28.70 
29.10 
32.30 
32.70 
33.70 
28.90 
29.00 
32.40 
32.60 
32.60 
28.50 
28.60 
32.30 
32.40 
34.30 
28.90 
2 9 , 2 0  
32.50 
33.00 
33.00 
29.50 
29.70 
32.60 
33.20 
33.20 
27.90 
27.90 
28.90 
33.20 
33.50 
33.70 
27.90 
28.00 
29.10 
34.30 
34.40 
34.60 
28.30 
28.70 
30.70 
34.70 
35.20 

(DEGREES C )  (MG/L) 

18.80 
18.80 
19.80 
20.70 
20.50 
18.80 
18.90 
20.70 
20.60 
20.60 
'18.90 
19.00 
20.70 
20.30 
20.40 
18.90 
19.20 
20.70 
20.70 
20.50 
18.90 
19.20 
20.60 
20.70 
20.60 
18.90 
19.20 
20.70 
20.60 
20.50 
18 * 90 
19.20 
20.70 
20.70 
20.60 
19.00 
19.10 
20.70 
20.70 
20.60 
19. IO 
19.10 
20.70 
20.90 
20.80 
19.30 
19.40 
20.70 
20.90 
20.80 
19.20 
19.20 
19.40 
20.80 
20.70 
20.70 
19.40 
19.30 
19.70 
21.10 
21.10 
21 .oo 
19.50 
19.50 
20.10 
21.20 
21.40 

6.90 
6.90 
6.40 
6.90 
7.50 
7.10 
6.80 
6.70 
6.70 
6.90 
7.00 
6.90 
6.80 
7.40 
8.00 
7.10 
7 .OO 
6.90 
7.10 
7.30 
7.20 
6.80 
6.80 
6.80 
7.20 
7.30 
7.10 
6.70 
6.60 
6.20 
7.40 
7 .oo 
6.80 
6.80 
7.00 
7.40 
7.20 
6.90 
6.90 
7.10 
7.50 
7.30 
6.80 
7.30 
7.90 
7.60 
7.30 
6.70 
6.80 
6.60 
8 .OO 
8 . 0 0  
7.60 
6.90 
7.10 
7.10 
8.10 
8.20 
7.60 
7.00 
6.90 
7.00 
8.20 
8.10 
7.70 
6.90 
7.10 
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SITE 

M I  
M I  
M I  
M I  
MI 
M3 
M3 
M3 
M3 
M3 
M6 
M6 
M6 
M6 
M 6  
DW 
DW 
DW 
DW 
DW 
M I 0  
M I 0  
M I 0  
M I 0  
M I 0  
MIOA 
MIOA 
MIOA 
MIOA 
MIOA 
DE 
DE 
DE 
DE 
DE 
MI5  
M I 5  
M I 5  
M I 5  
M I 5  
M I 8  
M I 8  
MI8  
MI8  
M I 8  
M20 
M20 
M20 
M2O 
M20 

E5 
E5 
E5 
E5 
E5 
E4 
E4 
E4 
E3 
E3 
E2 
E2 
E2 
E6 
E6 
E6 
E6 
E6 

Table 1-3. 

DATE 

12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/81 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/81 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/81 
12/02/8 1 
12/02/8 I 
12/02/8 1 

12/02/8 1 
12/02/81 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 

12/02/8 1 
12/02/81 
12/02/8 1 
12/02/8 1 

12/03/8 1 
12/03/81 
12/03/8 1 
12/03/8 I 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/81 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 

12/02/81 

12/02/8 1 

T I M E  
(CST 1 

I245  
1245 
I245  
1245 
1245 
131 1 
131 1 
131 1 
131 1 
131 1 
1323 
1323 
1323 
1323 
1323 
1338 
1338 
1338 
1338 
1338 
1351 
1351 
1351 
1351 
1351 
1420 
1420 
1420 
1420 
1420 
1430 
1430 
1430 
1430 
1430 
1430 
1430 
1430 
1430 
1430 
1450 
1450 
1450 
1450 
1450 
151 1 
151 1 
151 1 
151 1 
151 1 

0809 
0809 
0809 
0809 
0809 
0900 
0900 
0900 
0950 
0950 
1043 
1043 
1043 
1124 
1124 
1124 
1124 
1124 

OVER THE SIDE DATA (Continued).  

DEPTH 
( M I  
1 .OO 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
I .OO 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .OO 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
I .oo 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 .OO 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 .80  
I .oo 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .oo 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
I .OO 
2 . 8 0  
5 . 8 0  
8 .80  
9 . 8 0  
1 .OO 
2 . 8 0  
5 . 8 0  
8 .80  
9 . 8 0  
1 .OO 
2 . 8 0  
5 .80  
8 .80  
9 . 8 0  

0.00 
1 .OO 
3 . 0 0  
6 . 0 0  
7 .OO 
0 . 5 0  
0 . 9 0  
1 . 2 0  
0 . 2 0  
0.60 
0 . 2 0  
0.80 
1 . 5 0  
0.00 
1 .oo 
1 . 5 0  
4 . 5 0  
5 . 5 0  

(PPT 1 
2 7 . 4 0  
2 7 . 6 0  
3 2 . 4 0  
3 2 . 7 0  
3 2 . 7 0  
2 7 . 9 0  
2 8 . 0 0  
3 2 . 3 0  
3 2 . 5 0  
3 2 . 5 0  
2 8 . 2 0  
2 8 . 3 0  
3 2 . 2 0  
3 2 . 3 0  
3 2 . 3 0  
2 8 . 3 0  
2 8 . 5 0  
3 2 . 2 0  
3 2 . 9 0  
3 4 . 8 0  
2 8 . 5 0  
2 8 . 6 0  
3 2 . 3 0  
3 2 . 7 0  
35.80 
2 8 . 5 0  
2 8 . 7 0  
3 2 . 3 0  
3 4 . 9 0  
3 4 . 4 0  
28 .60  
2 8 . 7 0  
3 1 . 6 0  
3 2 . 3 0  
33.80 
28 .80  
2 8 . 9 0  
3 1 . 9 0  
3 2 . 4 0  
3 3 . 4 0  
2 9 . 0 0  
2 9 . 2 0  
3 0 . 9 0  
3 2 . 4 0  
3 2 . 4 0  
2 9 . 2 0  
2 9 . 3 0  
3 0 . 1 0  
3 2 . 4 0  
3 2 . 4 0  

2 9 . 1 0  
2 9 . 1 0  
2 9 . 1 0  
29 .  I O  
2 9 . 2 0  
2 3 . 3 0  
2 3 . 5 0  
2 4 . 6 0  
2 3 . 5 0  
2 3 . 5 0  
2 1 . 4 0  
2 1 . 5 0  
2 1 . 5 0  
2 0 . 0 0  
2 0 . 5 0  
2 0 . 5 0  
2 0 . 5 0  
2 0 . 5 0  

DISSOLVED 
SALINITY WATER TEMP OXYGEN 

(DEGREES C )  (MG/L) 

19.00 
19 .00  
2 0 . 8 0  
20 .80  
2 0 . 8 0  
19 .50  
19 .10  
2 0 . 7 0  
2 0 . 7 0  
2 0 . 6 0  
1 9 . 2 0  
19 .20  
2 0 . 7 0  
2 0 . 7 0  
2 0 . 6 0  
19 .30  
1 9 . 3 0  
2 0 . 7 0  
2 0 . 7 0  
2 0 . 6 0  
1 9 . 3 0  
19 .20  
2 0 . 7 0  
2 0 . 7 0  
2 0 . 6 0  
1 9 . 3 0  
19 .30  
2 0 . 7 0  
2 0 . 5 0  
2 0 . 5 0  
19 .30  
1 9 . 3 0  
2 0 . 5 0  
2 0 . 7 0  
2 0 . 6 0  
19 .40  
19 .30  
2 0 . 7 0  
20 .70  
2 0 . 5 0  
19 .40  
19 .30  
20 .30  
2 0 . 7 0  
20 .70  
19 .40  
19 .40  
1 9 . 8 0  
20 .70  
2 0 . 7 0  

1 8 . 3 0  
1 8 . 2 0  
18 .20  
18 .20  
18 .20  
15 .80  
15 .90  
16 .20  

15 .00  
16 .40  
16.30 
16 .40  
1 7 . 6 0  
1 7 . 5 0  
17 .50  
17 .50  
17 .50  

15.. 00 

7 . 7 0  
7 . 3 0  
6 . 8 0  
6 . 7 0  
7 .oo 
7 . 9 0  
7 . 6 0  
6 . 8 0  
6 . 8 0  
7 . 0 0  
8 . 0 0  
7 .60  
7 . 0 0  
6 . 9 0  
7 . 0 0  
7 . 9 0  
7 . 8 0  
7 . 1 0  
7 .OO 
7 . 1 0  
8 . 0 0  
7 . 8 0  
7 . 1 0  
7 . 1 0  
7 . 1 0  
8 . 0 0  
7 . 8 0  
7 . 2 0  
6 . 9 0  
7 . 3 0  
8 . 0 0  
7 . 9 0  
7 . 2 0  
7 . 2 0  
7 . 2 0  
8 . 1 0  
7 . 7 0  
7 . 4 0  
7 . 1 0  
6 . 8 0  
8 .OO 
7 . 9 0  
7 . 4 0  
7 . 0 0  
7 . 4 0  
8 . 1 0  
7 . 9 0  
7 . 5 0  
6 . 5 0  
6 . 7 0  

6 . 2 0  
5 . 2 0  
6 . 0 0  
6 . 1 0  
6 . 2 0  
7 . 5 0  
7 . 3 0  
6 . 5 0  
8 .80  
8 . 6 0  

10 .20  
9 . 9 0  
9 . 9 0  
6 . 8 0  
6 . 4 0  
6 . 6 0  
6 . 4 0  
6 . 4 0  
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Table 1-3. OVER THE S I D E  DATA (Continued). 

S I T E  

E l  
E l  
E l  
E l  
E l  
E7 
E7 
E8 
E8 
E9 
E9 
E 9  
E 10 
E 10 
M2 1 
M2 1 
M2 I 
M2 1 
M 8  
M8 
M8 
M 8  

M9 
M9 
M9 
M9 
NW 
NW 
NW 
NW 
NW 
ON 
ON 
DN 
ON 
ON 
NE 
NE 
NE 
NE 
NE 
DE 
DE 
DE 
DE 
DE 
MlOA 
MIOA 
MlOA 
M l O A  
M l O A  
OW 
DW 
DW 
OW 
DW 
sw 
sw 
sw 
sw 
sw 
DS 
DS 
os 
DS 
DS 

m9 

DATE 

12/03/8 I 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
12/03/8 1 
01/2 1/82 
01/2 1/82 
01/2 1/82 
01/2 1/82 
01/2 1/82 
0 1 /2 1 /82 
0 1 /2 1 /82 
01/21/82 
0 t / 2  1 /82 
0 1/2 1 /82 
01/21/82 
01/21/82 
01/2 1/82 
01/21/82 
01/2 1/82 
01/2 1/82 
0 1  /21/82 
01/2 1/82 
01/21/82 
0 1  /2  1/82 
0 1  /2  1/82 
01/2 1/82 
01  /21/82 
0 1 /2  1/82 
01/21/82 
01/2 1/82 
01/2 1/82 
01/2 1/82 
01/2 1/82 
01/21/82 
01/2 1/82 
01/2 1/82 
0 1  /2  1/82 
01/21/82 
0 1  /2  1/82 

0 1  /2  1/82 
01/2 1/82 
0 1 /2  1 /82 
01  /2  1/82 

01 / 2  1 /82 
01/21/82 
01/2 1/82 

01  /2 1/82 
01/2 1/82 
01/21/82 
01/2 1/82 
01/21/82 
01/2  1/82 
0 1 / 2  1 /82 
01/2 1/82 

01/2 1/82 

0 1 2 1 /a2 

01/21/82 

T I M E  
( C S T )  

1148 
1148 
1148 
1148 
1148 
1315 
1315 
1446 
1446 
1522 
1522 
1522 
1602 
1602 
1028 
1028 
1028 
1028 
1131 
1131 
1131 
1131 
12t2 
1212 
1212 
1212 
1212 
1222 
1222 
1222 
1222 
1222 
1246 
1246 
1246 
1246 
1246 
1306 
1306 
1306 
1306 
1306 
132 1 
1321 
1321 
1321 
1321 
1350 
1350 
1350 
1350 
1350 
1400 
1400 
1400 
1400 
1400 
1417 
1417 
1417 
1417 
1417 
1442 
1442 
1441 
1442 
1442 

DEPTH 
( M I  

0.50 
1.20 
2.10 
3.70 
4.70 
0.00 
0.00 
1 .OO 
1.50 
1 .OO 
1.80 
2 .40  
0.50 
0 .90  
1 .oo 
1.50 
4.50 
5.50 
1 .OO 
3 .90  
6 .90  
7 .90  
1 .OO 
2.10 
5 . 1 0  
8.10 
9.10 
1 .OO 
2.10 
5 .10  
8 .10  
3 .10  
1 .OO 
2.10 
5 .10  
8.10 
9 .10  
1 .OO 
2.10 
5.10 
8.10 
9.10 
I .OO 
2.40 
5 .40  
8.40 
9 .40  
1 .oo 
2.40 
5.40 
8.40 
9.40 
1 .OO 
2.80 
5.80 
8.80 
9 .80  
1 .OO 
3 .10  
6.10 
9.10 

10.10 
1 .OO 
3 . 1 0  
6 . 1 0  
9 . 1 0  

10.10 

SAL I N I  TY 
( PPT ) 

8 .20  
8 . 2 0  
8.20 
8 .20  

IO .  20 
3 . 7 0  
0.00 

14.20 
14.40 
13.20 
13.20 
13.20 
13.30 
13.30 
25.90 
26.10 
27.20 
28.30 
25.40 
28.20 
29.60 
29.60 
26.30 
28.00 
30.40 
31.50 
32.30 
26.70 
29.30 
30.40 
31 .40  
31.70 
25.30 
29.00 
30.90 
31.70 
31.90 
25.80 
27.70 
31 .OO 
31.70 
31.80 
25.50 
30.30 
31.50 
31.80 
31.80 
26.20 
28.50 
31.10 
32.00 
32.00 
24.90 
30.10 
31 .OO 
31.90 
31.90 
25.80 
30.50 
31.60 
31.90 
32 .OO 
25.70 
30 .60  
31.90 
32.20 
33.80 

DISSOLVED 
WATER TEMP OXYGEN 
(DEGREES C )  (MG/L) 

17.50 
17.50 
17.50 
17.50 
14.30 
17.40 
0.00 

18.50 
18.50 
16.80 
16.80 
16.80 
16.70 
16.70 
9 .80  
9 .60  
9 . 7 0  

10.50 
I O .  10 
9 .30  

10.20 
10.30 
10.00 
9 .80  

I O .  30 
10.80 
10.60 
10.30 
10.00 
10.30 
10.70 
I O .  70 
10.30 
9 .90  

1 0 . 1 0  
10.60 
10.60 
10.80 
9.90 

10.20 
10.90 
10.60 
10.20 
I O .  10 
10.60 
10.80 
10.70 
10.20 
IO. 10  
10.20 
10.70 
10.60 
IO .  50 
10.20 
10.20 
10.90 
10.60 
10.60 
10.20 
10.70 
10.90 
10.60 
11.00 
10.30 
11.20 
10.60 
10.80 

8 . 2 0  
7.40 
7.80 
7 .90  
7.70 
7.20 

-1.20 
7.80 
7 .50  

I O .  80 
10.90 
10.70 
9.50 
9 .20  
9 .50  
9.50 
8 .30  
7 . 2 0  
8 .70  
7.80 
7 .20  
4.40 
9.00 
7.80 
8.00 
7 .50  
7 .30  
8.50 
7.90 
7.60 
8 .10  
8 .10  
9 .60  
8 .50  
8 .30  
7.80 
7 . 7 0  
9 .80  
8.90 
8.50 
7 .40  
7.40 

10.10 
8.80 
8 .30  
7 .90  
7 .50  

10.30 
9.00 
8 .70  
8.10 
8 .00  

10.20 
9 . 1 0  
8.80 
8.50 
7.50 

10.50 
9 .20  
8 .80  
8.20 
8.20 

10.80 
9 .60  
8.70 
7 . 9 0  
7.20 
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S I T E  

S E  
SE 
SE 
SE 
SE 
M I 0  
M I 0  
M I 0  
M I 0  
M I 0  
M I  1 
M I  I 
M I  1 
M I  1 
M I  I 
MI2  
MI2  
MI2  
MI2  
MI2  
MI3 
M I 3  
M I 3  
MI3 
MI3  
M22 
M2 2 

E5 
E5 
E5 
E5 
E5 
E4 
E4 
E2 
E2 
E6 
E6 
E6 
E6 
E l  
E l  
E7 
E7 
E7 
E8 
E8 
E8 

Table 1-3. 

DATE 

01/21/82 
0 1/2 1/82 
0 1 /2 1 /82 
01 /2  1/82 
01 /2 1/82 
01 /2  1/82 
01/2 1/82 
01 /21/82 
01 /2  1/82 
01 /2  1/82 
01 /2  1/82 
01 /2 1 /82 
01/21/82 
01/21/82 
01 /2  1/82 
01/21/82 
01 /2 1/82 
01 /2  1/82 
01/21/82 
01/21/82 
01 /2  1/82 
01 /2 1 /82 
01 / 2  I /82 
01/2 1/82 
01 /2  1/82 
0 1  /2 1 /82 
0 1/2 1 /82 

01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 
01/11/82 

T I M E  
( C S T )  

1455 
1455 
1455 
1455 
1455 
I509  
1509 
1509 
1509 
1509 
1525 
1525 
1525 
1525 
1525 
1540 
1540 
1540 
1540 
1540 
1605 
1605 
1605 
1605 
1605 
1630 
1630 

0740 
0740 
0740  
0740 
0740 
0839 
0839 
1034 
1034 
1128 
1128 
1128 
1128 
1214 
1214 
1315 
1315 
1315 
1409 
1409 
1409 

OVER THE S I D E  DATA (Continued) .  

DEPTH 
( M )  

I .oo 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
I .oo 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
I .oo 
3 . 4 0  
6 . 4 0  
9 . 4 0  

10 .40  
1 .oo 
4 . 0 0  
7 .oo 

10.00 
1 I .oo 

1 .oo 
4 . 6 0  
7 . 6 0  

10 .60  
11 .60  

1 .oo 
4 . 3 0  

0.00 
1 .oo 
3 . 0 0  
6 . 0 0  
7-. oo 
0 . 5 0  
I . 2 0  
0 . 8 0  
1 . 2 0  
1 .oo 
1 .so 
4 . 5 0  
5 . 5 0  
0 . 5 0  
2 . 1 0  
1 .oo 
2 . 5 0  
5 . 5 0  
1 .oo 
1 . 5 0  
1 . 8 0  

SAL I N I  TY 
( PPT 1 

2 5 . 7 0  
3 1 . 1 0  
3 1 . 9 0  
3 2 . 0 0  
3 2 . 3 0  
25 .90  
3 0 . 4 0  
3 1 . 5 0  
3 2 . 0 0  
3 4 . 2 0  
2 7 . 2 0  
3 1 . 9 0  
3 2 . 0 0  
3 2 . 8 0  
34 .oo 
2 9 . 2 0  
3 2 . 1 0  
3 2 . 5 0  
3 3 . 2 0  
3 3 . 4 0  
32.30. 
3 3 . 1 0  
3 3 . 5 0  
33 .80  
33.80 
3 3 . 9 0  
3 3 . 9 0  

19 .70  
2 0 . 2 0  
2 0 . 9 0  
21 .SO 
2 1 . 2 0  
18 .60  
18 .60  
18 .70  
1 7 . 0 0  
15 .50  
1 5 . 4 0  
15 .40  
15 .50  
10 .80  
11 .40  
4 . 2 0  
4 . 7 0  
5 . 4 0  

13 .30  
11 .80  
15 .40  
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WATER TEMP 
(DEGREES C )  

I O .  60 
10 .30  
10 .70  
10 .60  
10 .60  
10 .60  
10 .20  
10 .50  
10 .60  
I O .  7 0  
11 .90  
11 .30  
10 .50  
11 .20  
11 .20  
12 .40  
11 .40  
1 1 . 0 0  
11 .80  
11 .60  
12 .40  
1 1 . 7 0  
12 .20  
12 .70  
1 2 . 2 0  
1 3 . 6 0  
!3 .4C 

6 . 2 0  
6 . 4 0  
7 . 1 0  
7 . 5 0  
7 . 4 0  
5 . 0 0  
5 . 0 0  
8 . 2 0  
7 . 9 0  
6 . 8 0  
6 . 9 0  
6 . 9 0  
6 . 5 0  
9.00 
8 ..EO 
9 . 1 0  
9 . 3 0  
9 . 4 0  
9 . 1 0  
9 . 0 0  
9 . 1 0  

DISSOLVED 
OXYGEN 
(MG/L) 

10 .80  
9 . 1 0  
8 . 3 0  
7 . 7 0  
7 . 6 0  

10 .80  
9 . 2 0  
8 . 9 0  
7 . 8 0  
7 . 7 0  

10 .90  
9 . 2 0  
8 . 4 0  
8 . 4 0  
7 . 2 0  

I O .  30  
8 . 9 0  
8 . 2 0  
7 . 4 0  
7 .  I O  
9 . 0 0  
8 . 4 0  
8 . 3 0  
8 . 1 0  
7 . 2 0  
8 . 4 0  
8 . 6 0  

9 . 4 0  
9 . 3 0  
8 . 9 0  
9 . 2 0  
9 . 6 0  

11 .20  
11 .20  
9 . 6 0  

1 0 . 3 0  
1 0 . 9 0  
11.00 
1 1 . 1 0  
11 .70  
I O .  30  
11 .50  
9 . 8 0  

1 0 . 2 0  
9 . 5 0  
9 . 8 0  

10 .40  
10 .90  



S I T E  

RDE 
RD E 
ROE 
M I 5  
MI5 
M I 5  
MI5 
M I 5  
MI8 
MI8 
MI8 
MI8 
MI8 
M20 
M20 
M20 
M20 
M20 
M22 
M22 
M22 
M2 3 
M23 
M23 
M2 3 
M2 3 
MI 
MI 
MI 
MI 
MI 
M3 
M3 

' E3 
M3 
M6 
M 6  
M6 
M6 
M6 
RDW 
RDW 
ROW 
RDW 
RDW 
1 OM 
1 OM 
1 OM 
1 OM 
1 OM 
A 10 
A IO 
A 10 
A 10 
A 10 
RDE 
RDE 

Table  1-3.. 

DATE 

01/2 1/62 
01/21/82 
01 /2 1 /82 
01/21/82 
01/2 1/82 
01/21/82 

01/2 1/82 
01 /2 I /82 
01 /2 1/82 
01/21 182 
01/2 1/82 
01/21/82 
01/21/82 
01/2 1/82 
01/2 1/62 
01/2 1/82 
01/21/82 
01 /21/82 
01/2 1/82 
01/2 1/62 
01 /2 1 /82 
01/2 1/82 
01/2 1/82 
0 1 /2 1 /82 
01 /21/82 
01 /2 1 /82 
01 /2 1 /82 
01/2 1/82 
0 1 /2 1 /82 
01/21/82 
0 1 /2 1 /82 
01/2 1/82 
01/2 1/82 
0 I /2 1 /82 
01 /2 1/82 
01/2 3/82 
01/21/82 
01/2 1/82 
01/2 1/82 
01/2f/82 
01/2 1/82 
0 1/2 1 /82 
01/2 1/82 
01/2 1/82 
01/21/82 
01/2 1/82 
01/21/82 
01/2 1/62 
01/2 1/82 
01/2 1/62 
01 /2 1/82 
01 /21/82 
01/2 1/82 
01/2 1 /82 
01/2 1/62 
0 1 /2 1 /82 
01 /2 1 /82 

0 1 /2 1/82 

T I M E  
(CST 1 
2035 
2035 
2035 
2049 
2049 
2049 
2049 
2049 
21 13 
21 13 
21 13 
21 13 
21 13 
2135 
2135 
2135 
2135 
2135 
1630 
1630 
1630 
1652 
1652 
1652 
1652 
1652 
1750 
1750 
1750 
1750 
1750 
1814 
1814 
1814 
1814 
1814 
1830 
1830 
1830 
1830 
1830 
1848 
1848 

1848 
1848 
1904 
1904 
1904 
1904 
1904 
2015 
2015 
2015 
2015 
2015 
2035 
2035 

I 848 

OVER THE S I D E  DATA (Continued).  

DEPTH 
( M I  
5.40 
8.40 
9.40 
1 .OO 
2.80 
5 . 8 0  
8.80 
9.80 
I .oo 
2.80 
5.80 
8.80 
9.80 
1 .oo 
2.80 
5.80 
8.80 
9.80 
7.30 
10.30 
11.30 

1 .OO 
3.40 
6.40 
9.40 
10.40 

1 .OO 
2.40 
S. 40 
8.40 

DISSOLVED 
S A L I N I T Y  WATER TEMP OXYGEN 
( PPT ) 

31.20 
31.80 
32.60 
28.70 
31.30 
31.60 
32.10 
32.80 
26.40 
31 .OO 
31.60 
32.00 
32.30 
28.70 
31.70 
32.00 
32.30 
32.30 
33.80 
33.70 
33.80 
33.80 
33.70 
33.90 
34.00 
34.10 
29.00 
30.40 
30.70 
30.90 

9.40 . 31.00 
I .OO 
2.40 
5.40 
8.40 
9.40 
1 .oo 
2.80 
5 . 8 0  
8.00 
9.80 
1.00 
2.80 
5 . 8 0  
8.80 
9.80 
1.00 
2.80 
5 . 8 0  
8.80 
9.80 
1 .OO 
2.40 
5.40 
8.40 
9.40 
1 .OO 
2.40 

25.70 
29.60 
30.70 
31.70 
33.10 
26.80 
30.60 
30.90 
31 .80 
34.10 
25.40 
30.80 
31.30 
32.00 
34.60 
28.00 
31 .OO 
31.30 
32.00 
35.70 
24.90 
30.40 
31.10 
31.90 
35.40 
26.70 
30.50 

(DEGREES C )  (MG/L) 
10.20 
10.60 
10.90 
10.80 
10.20 
10.40 
10.70 
11.30 
10.80 
10.30 
10.50  
10.70 
10.70 
11.60 
11.90 
10.90 
10.70 
10.70 
12.70 
11.80 
11.90 
13.20 
12.50 
12.50  
12.60 
12.60 
11.30 
10.30 
10.30 
10.40 
IO. 40 
10.80 
IO. 40 
10.30 
1 1 . 0 0  
10.70 
10 .50  
10.30 
10.20 
10.80 
10.90 
10.10 
10.30 
10.30 
10.70 
10.70 
10.90 
10.30 
IO. 30 
10.60 
10.70 
10.20 
10.30 
10.20 
11.10 
10.70 
10.80 
10.40 

7.60 
7.20 
7.20 
9.60 
8.30 
8.20 
7.70 
7.80 
IO. 30 
8.60 
8.40 
7.90 
7.90 
9.90 
9.00 
8.30 
1.40 
7.50 
8.40 
7.50 
7.20 
8 . 5 0  
8.70 
8.40 
8 . 1 0 .  
7.90 
10.20 
9.00 
8 . 5 0  
8.30 
7.50 
10.70 
9.60 
8.30 
7.50 
7.30 
10.70 
9.40 
8.90 
8.40 
7.30 
10.10 
9.10 
8.70 
7.90 
7.40 
10.10 
9.20 
8.70 
7.80 
7.50 
10.10 
9.00 
8.80 
7.90 
7.70 
9.90 
8.40 

1-29 



S I T E  

M I 0  
M I 0  
MI0 
MI 1 
MI 1 
MI 1 
MI I 
MI 1 
MI2 
MI2 
MI2 
MI2 

MI3 
MI3 
M 1 3  
MI3 
MI3 
MI3 
M22 
M22 
M22 
M2 2 
M22 
M23 
M23 
M23 
M23 
M23 
MI 
MI 
MI 
MI 
MI 
M3 
M3 
M3 
Y3 
M3 
M 6  
M2 1 
M2 I 
M2 I 
M2 1 
M 8  
M8 
M8 
M 8  
M9 
M9 
M9 
M9 
M 9  
DN 
D N  
DN 
D N  
DN 
DE 
DE 
DE 
DE 
DE 
MIOA 
MIOA 
MiOA 
MIOA 
MiOA 

mi2 

T a b l e  1-3. 

DATE 

02/ 1 1 /82 
02/ 1 1/82 
02/ 1 1/82 
02/11/82 
02/11/82 
02/ 1 1 /82 
02/ 1 1/82 
02/ 1 I /82 
02/ 1 1/82 
02/ 1 1 /82 
02/ 1 1 /82 
02/ 1 1/82 
02/ 1 1/82 
02/11/82 
02/ 1 1 /82 
02/ 1 1/82 
02/ 1 1 /82 
02/ 1 1 /82 
02/ 11/82 
02/ 1 1/82 
02/ 1 1 /82 
02/ I 1/82 
02/ 1 I /82 
02/ I 1/82 
02/ 1 1 /82 
02/11/82 
02/ 1 1 /82 
02/ 1 1/82 
02/11/82 
02/ 1 1 /82 
02/ 1 1 /82 
02/ 11/82 

02/ 1 1 /82 
02/ 1 1/82 
02/ 1 1 /82 
02/ 11/82 
02/ 1 1/82 
02/ 11/82 
02/ 1 1/82 
02/ 1 1/82 
02/ I I /82 
02/11/82 
02/11/82 
02/ 1 1 /82 
02/11/82 
02/ I 1 /82 
02/ I 1/82 
02/11/82 
02/ 11/82 
02/ 11/82 
02/ 1 1 /82 
02/ 11/82 
02/ 11/82 
02/ 1 1/82 
02/ 1 1 /82 
02/ I 1/82 
02/ 1 1 /82 
02/11/82 
02/ I I /82 
02/ 1 1/82 
02/ 1 1 /82 
02/ 11/82 
02/ 1 1 /82 

02/11/82 

02/ 1 1 /82 
02/ 11/82 
02/ 11/82 
02/ 1 1/82 

T I M E  
( C S T )  

0840 
0840 
0840 
0857 
0857 
0857 
0857 
0857 
09 10 
09 10 
09 10 
09 10 
0910 
0930 
0930 
0930 
0930 
09 30 
0930 
0950 
0950 
0950 
0950 
0950 
101 1 
101 1 
101 I 
I01 1 
101 1 
1103 
1103 
1103 
1103 
1103 
1121 
1121 
1121 
1121 
1121 
1135 
063 1 
063 I 
063 1 
063 1 
0650 
0650 
0650 
0650 
0700 
0700 
0700 
0700 
0700 
0712 
0712 
0712 
0712 
0712 
0724 
0724 
0724 
0724 
0724 
0734 
0734 
0734 
0734 
0734 

OVER THE SIDE DATA (Continued) .  

DEPTH 
(MI 

5.80 
8.80 
9.80 
1 .OO 
3.40 
6.40 
9.40 
10.40 

1 .oo 
4.00 
7 .OO 
10.00 
1 1 . 0 0  
I .oo 
1.60 
4.60 
7.60 
10.60 
11.60 
1 .OO 
4.30 
7.30 
IO. 30 
11.30 

1 .OO 
3.40 
6.40 
9.40 
IO. 40 
1 .oo 
2.40 
5,40 
8.40 
9.40 
1 .OO 
2.40 
5.40 
8.40 
9.40 
1 .oo 
1 .OO 
I .50 
4.50 
5.50 
1 .OO 
3.90 
6.90 
7.90 
1 .OO 
2.10 
5.10 
8.10 
9.10 
1 .oo 
2.10 
5.10 
8.10 
9.10 
1 .oo 
2.40 
5.40 
8.40 
9.40 
1 .OO 
2.40 
5.40 
8.40 
9.40 

S A L I N I T Y  
( PPT 1 

31 .SO 
31 .SO 
35.70 
31.70 
31.70 
31.70 
31.70 
32.20 
31.80 
31.80 
31.80 
31.80 
31.80 
32.00 
32.00 
32 .OO 
32.00 
32.00 
32.00 
32.30 
32.30 
32.30 
32.30 
32.30 
32.30 
32.30 
32.20 
32.30 
32.30 
30.60 
30.60 
30.60 
30.80 
30.80 
31.60 
31.60 
31.60 
31.70 
31.70 
31.50 
29.10 
29.10 
29.40 
29.70 
30.80 
30.80 
30.90 
30.90 
31.10 
31.10 
31.10 
31.40 
31.70 
31.30 
31.30 
31.30 
31 .SO 
32.50 
31.40 
31.40 
31.40 
31.40 
33.00 
31 .SO 
31 .SO 
31 .SO 
31 .SO 
34.60 

1-33 

11.20 
11.20 
11.30 
11.40 
11.40 
11.40 
11.40 
11.40 
11.50 
11.50 
11.50 
11.50 
11.50 
11.60 
11.60 
11.60 
11.60 
11.60 
11.60 
11.90 
11.90 
11.90 
11.90 
11.90 
11.90 
11.90 
1 I .90 
11.90 
11.90 
10.70 
10.70 
IO. 70 
10.80 
10.80 
11.30 
11.30 
11.30 
11.30 
11.30 
11.30 
9.70 
9.70 
9.90 
10.40 
10.80 
IO. 70 
10.70 
IO. 70 
10.90 
1 1 . 0 0  
1 1 . 0 0  
11.20 
11.40 
11.10 
11.10 
11.10 
11.20 
11.40 
11.10 
11.20 
11.20 
11.20 
11.40 
11.20 
11.20 
11.20 
11.20 
11.30 

9.40 
9.20 
8.90 
9.30 
9.10 
9.00 
8 . 8 0  
8 . 8 0  
9.00 
9.10 
9.10 
9.00 
9.00 
9.00 
9.00 
8.90 
8.90 
8.70 
8.70 
9.00 
8.80 
8.80 
8.70 
8.70 
9.20 
8.80 
8.70 
8.70 
8.70 
9.10 
9.40 
9.40 
9.10 
9.10 
9.20 
9.10 
9.00 
9 .OO 
9.00 
9.20 
10.20 
IO. 20 
9.80 
9.50 
9.90 
9.30 
8.90 
9.00 
9.00 
8.90 
8.90 
8.70 
8.60 
8.80 
9.10 
9.10 
8.80 
8.80 
9.00 
9.00 
8.90 
8.60 
8.50 
9.00 
9.30 
9.20 
9.20 
8.80 

DISSOLVED 
WATER TEMP OXYGEN 
(DEGREES C )  (MG/L)  

n 



... .. . 

Table 1-3. OVER THE S I D E  DATA (Continued) .  

S I T E  

DW 
DW 
DW 
DW 
DW 
DS 
os 
OS 
os 
OS 
M I 0  
M I 0  
M6  
M6 
M6 
M6 
MIOA 
M I O A  
MIOA 
M I O A  
M I O A  
MI5 
M I S  
MI5  
MI5 
MI5 
MI8 
MI8  
MI8  
MI8 
MI8 
M20 
M20 
M20 
M20 
M20 

E5 
E5 
E5 
E5 
E4 
E4 
E3 
E3 
E2 
€2  
E6 
E6 
E 6  
E 6  
€ 1  
E l  
E l  
E7 
E7 
E7 
E7 
E8 
E8 
E8 
E9 
E9 
E9 
E 10 
E 1 0  

DATE 

02/  1 1 /82 
02 /  1 1 /82 
02/ 1 1/82 
02 /  11/82 
02/11/82 
02 /  1 1/62 
02 /  I 1 /82 
02 /  1 1/82 
02/11/82 
02/11/82 

02 /11 /82  
02 /  1 1/82 
02/11/82 
02 /  1 1 /82 
02 /  1 1/82 
02 /  1 1 /82  
02 /  1 1 /82 
02 /  11/82 
02/ 1 1 /82 
02 /  1 1 /82 
02 /  1 1/82 
02 /  11/82 
02/11/82 
02/ 1 1 /82 
02 /  I 1 /82 
02/11/82 
02 /  1 I /82 
02 /  11/82 
02/11/82 
02 /  1 1/82 
02 /  I 1 /82 
02/ 1 1 /82 
02/ 1 I /82 
02/ 1 1 /82 
02 /  1 1 /82 

02 /  12/82 
02 /  12/82 
02 /  12/82 
02/ 12/82 
02/12/82 
02/12/82 
02 /  12/82 
02 /  12/82 
02/12/82 
02/ 12/82 
02 /  12/82 
02 /  12/62 
02/ 12/82 
02/ 12/82 
02 /  12/82 
02 /  12/82 
02/ 12/82 
02 /  12/82 
02 /  12/82 
02 /  12/82 
02/ 12/82 
02/ 12/82 
02 /  12/82 
02/ 12/82 
02 /  12/82 
02/ 12/82 
02 /  12/82 
02 /  12/82 
02 /  12/82 

02 /  1 1 /82 

T I M E  
(CST) 

0745 
0745 
0745 
0745 
0745 
0758 
0758 
0758 
0758 
0758 
0840 
0840 
I135  
1135 
1135 
1135 
1150 
1150 
1150 
1150 
1150 
1201 
1201 
1201 
1201 
1201 
1226 
1226 
1226 
I226  
1226 
1245 
1245 
1245 
1245 
1245 

0735 
0735 
0735 
0735 
0826 
0826 
0847 
0847 
094 7 
0947 
1019 
1019 
1019 
1 0 1 9  
t I 4 8  
1148 
1148 
1205 
1205 
1205 
1205 
1258 
1258 
1258 
1337 
1337 
1337 
1409 
1409 

DEPTH 
(MI 

1 .oo 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 .oo 
3 .  IO 
6 .10  
9 . 1 0  

10.10 
I .OO 
2 . 8 0  
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 .oo 
2 . 4 0  
5 . 4 0  
8 . 4 0  
9 . 4 0  
1 .oo 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 .oo 
2 . 8 0  
5 . 8 0  
8 . 8 0  
9 . 8 0  
1 .oo 
2.. 80 
5 . 8 0  
8 . 8 0  
9 . 8 0  

1 .oo 
3.00 
6 .OO 
7 . 0 0  
0 . 5 0  
0.90 
0 . 2 0  
0.60 
0.80  
1 . 2 0  
1 .oo 
1 .so 
4 . 5 0  
9.10 
0.50 
2 . 1 0  
3 . 7 0  
1 .oo 
2 . 5 0  
5 . 9 0  
6 . 5 0  
I .oo 
1 . s o  
1 .80  
1 .oo 
1 . a 0  
2 . 4 0  
0 . 5 0  
0 . 9 0  

SALINITY 
( PPT 1 

31 .SO 
31 .SO 
3 1 . 5 0  
31 .SO 
33 .70  
31  .SO 
31 .SO 
31 .SO 
3 1 . 6 0  
35 .40  
31 .SO 
3 1 . 5 0  
31  .SO 
31 .SO 
3 1 . 6 0  
3 2 . 0 0  
3 1 . 3 0  
3 1 . 3 0  
31 .SO 
31 .SO 
3 3 . 7 0  
3 1 . 5 0  
31 . 5 0  
31 .SO 
31 .SO 
3 2 . 9 0  
31 .40  
3 1 . 4 0  
3 1 . 4 0  
31 .SO 
31 .SO 
3 1 . 4 0  
3 1 . 4 0  
3 1 . 4 0  
31 .40  
3 1 . 4 0  

29 .40  
2 9 . 4 0  
2 9 . 5 0  
2 9 . 5 0  
21 .40  
2 1 . 4 0  
22 .90  
2 2 . 9 0  
19 .40  
19 .50  
18 .10  
18 .20  
18 .20  
18 .20  
13 .OO 
13 .00  
13 .00  
3 . 6 0  
3 . 7 0  
6 . 9 0  
7 . 7 0  

11 .60  
1 1 . 7 0  
13 .20  
12 .00  
12 .00  
12 .OO 
12 .90  
12 .90  

WATER TEMP 
(DEGREES C )  

11 .20  
1 1 . 2 0  
1 1 . 2 0  
11 .30  
11 .40  
1 1 . 2 0  
11 .20  
11 .30  
11 .30  
1 1 . 4 0  
11 .20  
1 1 . 2 0  
11 .30  
11 .30  
11 .30  
11 .40  
1 1 . 3 0  
11 .30  
1 1 . 3 0  
1 1 . 2 0  
1 1 . 3 0  
1 1 . 4 0  
1 1 . 4 0  
11 .30  
11 .20  
11 .40  
11 .30  
11 .30  
11 .30  
11 .30  
11 .30  
11 .40  
11 .40  
1 1 . 3 0  
11 .30  
11 .20  

10 .20  
10 .20  
10 .20  
10 .20  
9 . 3 0  
9 . 3 0  

10.00 
10 .00  
10 .20  
10 .20  
10.60 
10.70  
IO.  6 0  
IO. 60 
1 0 . 7 0  
10 .60  
10; 6 0  
10 .90  
10 .90  
IO .  60 
1 0 . 7 0  
11 .80  
1 1 . 7 0  
11 .40  
10 .90  
10 .20  
10 .00  
1 1 . 6 0  
1 1 . 5 0  

DISSOLVED 
OXYGEN 
(MG/L) 

8 . 9 0  
8 . 9 0  
9 . 0 0  
9 . 0 0  
8 . 9 0  
9 . 0 0  
8.90 
9 . 0 0  
8 . 9 0  
8 . 7 0  
9 . 2 0  
9.60 
8 . 9 0  
8 . 9 0  
8 . 6 0  
8 . 6 0  
9 . 1 0  
9 . 3 0  
9 . 1 0  
8 . 9 0  
8 . 8 0  
8 . 8 0  
9 . 0 0  
8 . 8 0  
8 . 7 0  
8 . 6 0  
6 . 9 0  
9.00 
8 . 9 0  
8 . 7 0  
8 . 7 0  
8 .90 
9 . 3 0  
9 . 3 0  
9 . 2 0  
9 . 2 0  

10 .10  
9 . 8 0  
9 . 4 0  
9 . 8 0  
9 . 2 0  
9 . 2 0  

10 .40  
10 .40  
9.00 
9 . 2 0  
8 . 3 0  
8 . 3 0  
8 . 6 0  
8 . 8 0  
8 . 7 0  
8 . 8 0  
8 . 8 0  
8 . 1 0  
8 .60  
8 . 5 0  
8 . 4 0  
8 . 4 0  
8 . 4 0  
7 . 9 0  
9 . 3 0  
9 . 5 0  
9 . 5 0  
9 . 1 0  
9 . 2 0  

1-31 



S I T E  
M2 1 
M2 1 
M2 1 
M2 1 
M8 
M8 
M8 
M8 
M9 
M9 
M9 
M9 
M9 
NW 
NW 
NW 
NW 
NW 
DN 
DN 
DN 
DN 
DN 
NE 
NE 
NE 
NE 
NE 
DE 
DE 
DE 
DE 
DE 
MIOA 
MIOA 
MIOA 
MIOA 
MIOA 
DW 
DW 
DW 
DW 
DW 
sw 
sw 
sw 
sw 
sw 
DS 
DS 
DS 
DS 
DS 
SE 
SE 
SE 
SE 
SE 
M I 0  
M I 0  
M I 0  
M I 0  
M 10 
M I  1 
M I  1 
M I  1 
M I  1 
M I  I 

Table 1-3. 

T I M E  
DATE (CST) 

03/ 12/82 0830 
03/ 12/82 0830 
03/ 12/82 0830 
03/ 12/82 0830 
03/ 12/82 0853 
03/ 12/82 0853 
03/ 12/82 0853 
03/ 12/82 0853 
03/ 12/82 0906 
03/ 12/82 0906 
03/12/82 . 0906 
03/12/82 
03/ 12/82 
03/ 12/82 
03/12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
Q3/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 

0906 
0906 
0916 
0916 
0916 
09 16 
0916 
0930 
0930 
09 30 
0930 
0930 
094 1 
094 1 
094 1 
094 I 
094 I 
0953 
0953 
0953 
0953 
0953 
1005 
1005 
lo05 
loo5 
1005 
102 1 
1021 
1021 
1021 
1021 
1035 
1035 
1035 
1035 
1035 
1045 
1045 
1045 
1045 
1045 
1058 
1058 
1058 
1058 
1058 
1108 
1108 
1108 
I108 
1108 
1121 
1121 
1121 
1121 
1121 

OVER THE S I D E  DATA (Continued).  

DEPTH 
( M I  
1 .OO 
1 .so 
4 .50  
5.50 
1 .oo 
3.90 
6.90 
7.90 
1 .oo 
2.10 
5.10 
8.10 
9.10 
1 .00 
2.10 
5 .  I O  
8.10 
9.10 
1 .OO 
2.10 
5.10 
8.10 
9.10 
1 .oo 
2.10 
5.10 
8 . 1 0  
9.10 
1 .oo 
2.40 
5.40 
8.40 
9.40 
1 .oo 
2.40 
5.40 
8 .,40 
9.40 
1 .oo 
2.80 
5.80 
8.80 
9.80 
1 .oo 
3.10 
6.10 
9 .  I O  

I O .  10 
I .OO 
3.10 
6.10 
9.10 

I O .  10 
I .oo 
2.80 
5 . 8 0  
8.80 
9.80 
1 .OO 
2.80 
5.80 
8.80 
9.80 
1 .oo 
3.40 
6.40 
9.40 

10.40 

1-32 

SALINITY 
( PPT 1 
25.70 
25.70 
25.80 
25.80 
26.60 
26.70 
26.80 
26.80 
26.90 
26.90 
27 .OO 
26.90 
26.90 
26.80 
26.90 
26.90 
26.90 
26.90 
26.90 
26.90 
26.90 
26.90 
26.90 
26.80 
26.80 
26.90 
26.90 
26.90 
26.80 
26.90 
26.90 
28.20 
28.30 
26.80 
26.80 
26.80 
28.20 
32.90 
26.80 
26.80 
26.. 80 
27.70 
30.30 
26.90 
26.80 
26.90 
28.80 
30.60 
26.80 
26.70 
26.80 
28.90 
31.40 
26.70 
26.80 
26.80 
28.60 
28.70 
26.80 
26.80 
26.90 
29.10 
31.40 
26.70 
26.70 
28.00 
29.40 
29.80 

D I  SSDLVED 
WATER TEMP OXYGEN 
(DEGREES C )  (MG/L) 

16.00 
16.00 
15.90 
15.80 
15.50 
15.40 
15.50 
15.50 
15.20 
15.10 
15.10 
15.10 
15.10 
15.10 
15.10 
15.00 
15.10 
15.10 
15.30 
15.20 
15. I O  
15.10 
15.10 
15.40 
15.30 
15.20 
15.10 
15.10 
15.20 
15.10 
15.10 
15.40 
15.50 
15.40 
15.40 
15.10 
15.40 
15.30 
15.30 
15.10 
15.10 
15.10 
15.40 
15.50 
15.10 
15.10 
15.60 
15.50 
15.80 
15.10 
15. I O  
15.70 
15.50 
15.70 
15.30 
15.20 
15.60 
15.70 
15.60 
15.40 
15.10 
15.30 
15.40 
15.70 
15.00 
15.30 
15.40 
15.40 

9.90 
9.10 
8.90 
9.00 
8.90 
8.60 
8.70 
8.70 
8.60 
8.80 
8.60 
8.50 
9. I O  
8.90 
8.60 
8.60 
8.60 
8.60 
8 .60  
8.70 
8.50 
8.50 
8 .60  
8.70 
8.70 
8.60 
8.60 
8.60 
8.60 
8.40 
8.40 
8 . 0 0  
8.30 
8.80 
8.70 
8.60 
8.20 
8 . 0 0  
8.90 
8 .70  
7.80 
8.30 
8 . 0 0  
8.70 
9.20 
8.60 
8.20 
8.10 
9.30 
8.70 
8.50 
8 . 0 0  
8.20 
8.90 
8.70 
8.40 
8 . 0 0  
8 . 0 0  
9.10 
8.60 
8.30 
8.10 
8.10 
8.70 
8.70 
8.30 
7.80 
7.20 



S I T E  

M12 
R12 
M12 
M12 
M12 
M13 
M13 
M13 
M13 
M13 
M2 2 
M22 
M22 
M2 2 
M2 2 
M23 
M23 
M23 
M23 
M23 
MI 
M1 
M1 
Mi 
M1 
M3 
M3 
M3 
M3 
M3 
M6 
M6 
M6 
M6 
M6 
DW 
DW 
DW 
DW 
DW 
M10 
M 1 0  
M 1 0  
MlO 
M 1 0  
MlOA 
MlOA 
MIOA 
MlOA 
MIOA 
DE 
DE, 

Table I-.3. 

DATE 

03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/12/82 
03/ 12/82 
03/ 12/82 
03/12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 

T I M E  
( C S T )  

1135 
1135 
1135 
1135 
1135 
1153 
1153 
1153 
1153 
1153 
1210 
1210 
1210 
1210 
1210 
1230 
1230 
1230 
1230 
1230 
1322 
1322 
1322 
1322 
1322 
1340 
1340 
1340 
1340 
1340 
1355 
1355 
1355 
1355 
1355 
1405 
1405 
1405 
1405 
1405 
1430 
1430 
1430 
1430 
1430 
1445 
1445 
1445 
1445 
1445 
1455 
1455 

OVER THE SIDE DATA (Continued). 

DEPTH 
(MI 

1 .oo 
4.00 
7.00 
10.00 
1 1 . 0 0  
1 .OO 
4.60 
7.60 
10.60 
11.60 
1 .OO 
4.30 
7.30 
10.30 
11.30 
1 .oo 
3.40 
6.40 
9.40 
10.40 
1 .oo 
2.40 
5.40 
8.40 
9.40 
1 .oo 
2.40 
5.40 
8.40 
9.40 
1 .oo 
2.80 
5.80 
8.80 
9.80 
1 .oo 
2.80 
5.80 
8.80 
9.80 
1 .oo 
2.80 
5.80 
8.80 
9.80 
1 .oo 
2.40 
5.40 
8.40 
9.40 
1 .oo 
2.40 

S A L I N I T Y  
( PPT 1 
26.70 
27.40 
29.90 
30.20 
30.20 
29.10 
30.40 
30.40 
30.50 
30.50 
29.90 
30.20 
30. 80 
31.30 
31.30 
30.40 
30.50 
30.50 
31 .OO 
31 .OO 
26.80 
26.90 
27.00 
27.90 
28.10 
26.80 
26.80 
26.90 
28.90 
28.90 
26.70 
26.80 
26.90 
28.90 
29.30 
26.70 
26.70 
26.80 
27.80 
30.80 
26.70 
26.70 
26.80 
27.60 
30.00 
26.70 
26.60 
26.70 
26.90 
28.40 
26.60 
26.6C 

DISSOLVED 
WATER TEMP OXYGEN 
(DEGREES C )  (MG/L) 

15.50 
15.00 
15.90 
15.90 
15.80 
16.30 
15.90 
15.80 

15.80 
16.10 
15.70 
15.60 
15.50 
15.50 
16.40 
16.10 
45.90 
15.60 
15.60 
15.60 
15.40 
15.20 
15.40 
15.40 
15.90 
15.60 
15.10 
15.50 
15.50 
15.90 
15.50 
15.20 
15.50 
15.30 
16.10 

15.30 
15.20 
15.30 
16.10 
15.80 
15.40 
15.10 
15.20 
16.20 
15.80 
15.30 
15.20 
15.30 
16.30 
15.60 

15.80 

15.80 

8.80 
8.20 
7.80 
7.60 
7.70 
8.10 
8 .oo 
7.60 
7.50 
7.50 
8.10 
7.60 
7.50 
7.20 
7.40 
8.30 
7.70 
8 .OO 
7.70 
7.40 
10.00 
10.10 
9.70 
9.30 
9.30 
10.00 
9.20 
9.20 
8.50 
8.60 
9.70 
9.50 
8.60 
8.30 
8.10 
9.30 
9.30 
8.40 
8.30 
8.10 
9.80 
9.40 
9.00 
8.30 
8.20 
9.40 
9.10 
8.40 
8.40 
8.20 
9.40 
8.90 
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S I T E  

DE 
DE 
DE 
MI5 
MI5 
MIS 
MI5  
MI5 
MI8 
MI8 
M I 8  
MI8 
MI8 
M20 
M20 
M20 

M20 

E5 
E 5  
E5 
E5 
E 10 
E 10 
E 10 
E9 
E9 
E9 
E9 
E8 
E8 
E 8  
E8 
E7 
E7 
E7 
E7 
E l  
E l  
E l  
E6 
E6 
E6 
E 6  
E2 
E2 
E2 
E2 
E3 
E3 
E3 
E4 
E4 
E4 

m20 

Table 1-3. 

DATE 

03/ 12/82 
03/ 12/82 
03/12/82 
03/ 12/62 
03/ 12/82 
03 /  12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 

03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/62 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/62 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/62 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/62 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/62 

TIME 
(CST 1 

1455 
1455 
1455 
1507 
1507 
1507 
1507 
1507 
1520 
1520 
1520 
1520 
I 5 2 0  
1538 
1538 
1538 
1538 
1538 

0650 
0650 
0650 
0650 
1005 
1005 
1005 
1035 
1035 
1035 
1035 
1054 
1054 
1054 
1054 
1145 
1145 
1145 
1145 
1248 
1248 
1248 
1317 
1317 
1317 
1317 
1335 
1335 
1335 
1335 
1433 
1433 
1433 
1457 
1457 
1457 

OVER THE SIDE DATA (Continued). 

DEPTH 
( M I  

5 .40  
8 . 4 0  
9 .40  
I .oo 
2 .80  
5 .80  
8 . 8 0  
9 . 8 0  
1 .oo 
2 .80  
5.80 
8 . 8 0  
9 . 8 0  
1 .oo 
2.80 
5,80 
8 . 8 0  
9 . 8 0  

1 .oo 
I .oo 
3.00  
6 .00  
0 . 5 0  
0 . 5 0  
0.90 
1 .OO 
1 .oo 
I . 80  
2 . 4 0  
1 .oo 
1 .OO 
I .50  
1.80 
1 .oo 
I .oo 
2 .50  
5.50 
0 . 5 0  
0 . 5 0  
2 .10  
1 .OO 
1 .OO 
4.50 
5.50 
0 .80  
0 .80  
1.20 
1.50 
0 . 2 0  
0 . 2 0  
0.6C 
0 . 5 0  
0 . 5 0  
0 . 9 0  

DISSOLVED 
SALINITY WATER TEMP OXYGEN 

(PPT 1 

26..60 
26.70 
27 .80  
26 .70  
26.60 
26.60 
26.80 
28 .60  
26 .70  
26.70 
26.70 
26 .70  
27 .OO 
24.80 
24 .80  
26.00 
26.60 
26.60 

22.20 
22 .20  
22 .20  
22 .30  

6.90 
6 . 9 0  
6 . 9 0  
5 .10  
5 . 1 0  
5 . 1 0  
5 .20  
4 . 5 0  
4.50 
6 .  10 
7 .10  
1.20 
1.20 
I . 8 0  
2 .10  
2 .10  
2 .10  
2 . 1 0  

11.70 
11.70 
11.70 
11 .70  
11.70 
11 .70  
11.70 
11.80 
16.60 
16.60 
16 .80  
17.70 
17 .70  
17 .70  

(DEGREES C) (MG/L) 

15.30 
15.30 
15.30 
16.20 
15.60 
15.30 
15.20 
15.50 
16.30 
15 .80  
15.80 
15 .60  
15.40 
16.20 
15 .40  
15.20 
15.50 
15.50 

16 .40  
16 .40  
16.40 
16 .50  
19.00 
19.00 
19 .oo 
18.30  
18.30 
18.10 
18.30 
19.70 
19.70 
19 .00  
18.60 
17.10 
17 .10  
16.20 
16.30 
17.30 
17.30 
17.30 
19.20 
19.20 
19.20 
19.20 
20.80 
20.80 
20.50 
19.70 
21 .40  
21 .40  
21.10 
20 .20  
20 .20  
19 .40  

8 .20  
8,. 30 
7.80 
9.20 
9 .10  
8 .20  
8 .10  
7.80 
9 .20  
9 .10  
8 . 6 0  
8 .20  
8 . 0 0  
9.30 
9 . 4 0  
8 .90  
8 . 9 0  
8 . 8 0  

8 . 8 0  
8.80 
9 . 0 0  
8 . 8 0  
8 . 9 0  
8 .90  
8 . 9 0  
9 . 0 0  
9 . 0 0  
9 . 0 0  
8 .20  
9 . 0 0  
9 .00  
7 . 8 0  
8 .10  
7 . 4 0  
7.40 
6 .70  
7 . 2 0  
8 .10  
8 .10  
7 .40  
7 .70  
7 .70  
8.50 
8 . 5 0  

10.40 
10.40 
10.20 
8 . 1 0  
7 .00  
7 .00  
7 . 1 0  

10.30 
10 .30  
9 . 6 0  
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Table 1-4. CHEMICAL OCEANOGRAPHY -SEDIMENTOLOGY 

SITE 

E l  
E2 
E3 
E4 
E5 

M1 
M3 
M6 
M9 
M I 0  
M20 
MIOA 
M 1 1  
M I 5  
M I 8  
DE 
DN 
DS 
DW 

E l  
E2 
E3 
E4 
E5 

M3 
M6 
M9 
M I 0  
M20 
MIOA 
M2 1 
M2 2 
M15 
MI8 
NE 
NW 
SE 

DE 
DN 
DS 
DW 

E l  
E2 
E3 
E4 
E5 

M3 
M6 
M10 
M20 
MIOA 
M2 1 
M22 
M15 
M 1 8  
DE 
DS 
DW 
E l  
E2 

DATE 

04/09/8 1 
04/09/8 1 
04/09/8 1 
04/09/61 
04/09/8 1 

04 /  f0/8 1 
04 /  10/8 1 
04 /  10/8 1 
04 /  l 0 / 8  1 
04/10/81 
04 /  10/8 1 
04 /  l0/8 1 
04/ l 0 / 8  1 
04/10/81 
04 /  10/8 1 
05/21/81 
05/21/81 
05/21/61 
05 /2  1 /8 1 

05/22/8 1 
05/22/8 I 

05/22/8 1 
05/22/8 1 

05/21/81 
05 /2  1 /8 1 
05/2 1 /8 1 
05 /2  1 /8 1 
05/21/81 
05 /2  1 /8 1 
05/21/81 
05 /2  1 /8 1 
05 /2  1 /8 1 
05 /2  I /8 1 
05 /2  1 /81  
05/21/81 
05 /2  1 / 8  1 

06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 

06/10/81 
06 /  10/8 1 
06 /  10/8 I 
06/ 10/81 
06/10/81 

06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 

06/08/8 I 
07/02/8 1 
07/02/8 1 
07/02/8 1 
07/02/8 1 
07/02/8 1 

05/22/a1 

os/oa/a I 

%SAND 

15.17  
0 5 . 1 4  
15 .58  
24 .4  1 
21 .21  

23 .04  
14 .39  
0 4 . 3 2  
01.08 
0 5 . 6 7  
OG .67  
0 0 . 3 1  
0 6 . 4 4  
0 3 . 0 4  
0 2 . 0 0  
08.06 
00.80 
0 2 . 5 3  
0 3 . 5 5  

or. 33 
13 .48  
0 2 . 9 0  
16.26 
213.91 

0 5 . 8 9  
0 4 . 0 7  
0 0 . 1 9  
0 6 . 7 5  
0 2 . 1 4  
0 6 . 9 5  
0 0 . 6 9  
72 .65  
0 5 . 5 0  
0 6 . 0 8  
0'1.74 
14 .28  
0 9 . 1 2  

05.  a1 
0 3 . 4 7  
0 3 . 8 8  
05 .36  

01.96 
11.80 
0 3 . 1 1  
0 9 . 7 3  
l a .  12 

24 .81  
.: >? . 47 
42 .24  
0 6 . 1 3  
03 .45  
0 0 . 9 0  
80.01 
04 .30  
0 5 . 3 7  
0 3 . 7 8  
44 .41  
0 1 . 5 1  
06 .34  
0 7 . 8 2  

%SILT 

40 .82  
4 1 . 9 2  
24 .54  
22 .26  
29 .29  

31 .16  
30 .73  
29 .81  
2 2 . 0 0  
3 2 . 7 2  
26 .39  
16 .46  
50 .63  
30 .28  
27 .95  
3 7 . 1 1  
23 .23  
23 .77  
3 0 . 0 1  

47 .55  
4 0 . 7 9  
28 .92  
4 2 . 6 7  
42 .83  

24 .08  
24 .32  
17 .97  
2 6 . 7 0  
29 .14  
23 .46  
18 .42  
13.25 
29 .28  
25 .38  
36 .96  
24 .59  
33.70 

44 .24  
25 .71  
32 .44  
3 8 . 2 0  

5 0 . 4 5  
3 8 . 5 0  
25 .92  
44 .97  
56 .41  

30 .75  
35 .92  
2 3 . 1 0  
26 .38  
3 0 . 9 9  
27 .12  
0 9 . 5 6  
28 .16  
36 .42  
3 0 . 0 1  
34 .26  
2 4 . 3 7  
44 .94  
4 4 . 9 5  

%CLAY 

44 .01  
5 2 . 9 3  
5 9 . 8 8  
5 3 . 3 3  
49 .50  

4 5 . 8 0  
54 .87  
6 5 . 8 8  
7 6 . 9 1  
6 1 . 6 1  
6 6 . 9 3  
8 3 . 2 3  
42 .92  
6 6 . 6 8  
70 .05  
5 4 . 8 4  
7 5 . 9 7  
73 .72  
6 6 . 4 3  

45 .09  
4 5 . 7 3  
6 8 . 1 8  
41 .05  
30 .18  

70 .05  
6 6 . 6 2  
8 1 . 8 3  
6 6 . 5 6  
6 8 . 7 2  
69 .59  
80 .89  
14.11 
6 5 . 2 2  
6 8 . 5 4  
6 1 . 2 8  
6 1 . 1 3  
5 7 . 1 9  

49 .89  
70 .84  
6 3 . 6 9  
5 6 . 4 3  

4 7 . 6 0  
4 9 . 7 0  
70 .96  
45 .31  
25 .43  

4 4 . 4 3  
5 0 . 6 0  
3 7 . 2 5  
6 7 . 4 8  
6 5 . 5 5  
7 1 . 9 7  
10.44 
6 7 . 5 5  
5 8 . 2 0  
6 6 . 2 2  
21 .33  
7 4 . 1 1  
48 .72  
4 7 . 2 2  

PORE 
WATER 

SALINITY 
(PPT) 

15.758 
21 .661  
23 .753 
23 .318 
25 .468 

999999 
29 .179 
30 .154 
28 .598 
29 .534 
29.348 
29 .148 
29 .903  
29 .310  
29 .783  
31 .376 
30 .703 
31 .443  
31 .113 

17.143 
21.515 
26 .527 
25 .315  
24 .542 

31 .256 
30 .809  
30 .600  
30.882 
31 .191 
30 .604 
28 .621  
31 .452  
30 .870  
31.148 
30 .751 
30 .770  
30.955 

30 .826 
30 .038 
29 .577 
23 .101  

11 .528 
17.459 
23 .481 
22 .915  
26 .306 

29.296 
29 .242 
29 .685 
33 .376 
29 .291  
27 .151  
31 .426 
29 .227 
29 .670  
30 .529  
31 .745 
30 .618 
07 .441  
09 .597 

%ORGANIC 
CARBON 

0 0 . 8 2  
0 0 . 8 3  
0 0 . 8 8  
0 0 . 9 3  
01 .04  

0 0 . 5 5  
0 0 . 6 3  
0 0 . 7 1  
0 0 . 8 0  
0 1  .OO 
0 0 . 7 8  
0 0 . 7 3  
0 0 . 7 4  
00 .75  
00 .76  
0 0 . 6 7  
0 1 . 0 3  
0 0 . 8 6  
0 0 . 7 0  

0 0 . 7 5  
01 .02  
00 .94  
0 0 . 7 1  
0 0 . 5 4  

0 0 . 8 4  
0 0 . 7 9  
0 1 . 1 4  
0 0 . 7 8  
00.81 
0 0 . 7 1  
0 1 . 1 1  
0 0 . 1 7  
0 0 . 7 4  
0 0 . 9 2  
0 0 . 7 6  
0 0 . 6 6  
00.96 

00 .83  
0 1 . 1 1  
0 0 . 9 8  
0 0 . 5 7  

0 1 . 3 6  
0 1 . 1 0  
01 . 5 1  
0 0 . 7 6  
0 0 . 4 8  

0 0 . 7 7  
0 0 . 8 9  
0 0 . 6 3  
0 1 . 0 3  
0 0 . 8 3  
0 1 .  I 9  
0 0 . 2 2  
0 1 . 1 3  
0 0 . 8 6  
0 1 . 0 4  
0 0 . 2 9  
0 1 . 0 3  
0 0 . 7 9  
0 1 . 1 4  



SITE 

E4 
E5 
M3 
MI0 
MIOA 
MI8 

El 
E2 
E3 
E4 
E5 

M3 
M I 0  
MIOA 
MI8 
DE 
OW 
El 
E2 
E3 
E4 
E5 

MI 
M3 
M 6  
M 9  
M I 0  
MIOA 
MI  1 
MI5 
MI8 
M2O 
DN 
DS 
DE 
DW 
NE 
NW 
SE 
SW 

El 
E2 
E3 
E4 

E5 
MI 
M 3  
M 6  
M 9  
M I 0  
MIOA 
MI 1 
MI5 
MI8 
M20 
DN 
DS 
DE 
DW 
NE 

l a o l e  L’q- CHEMICAL OCEANOGRAPHY -SEDIMENTOLOGY (Continued) . 
PORE 
WATER 

SALINITY %ORGANIC 
DATE 

07/02/8 1 
07/02/8 1 
07/02/8 1 
07/02/83 1 
01/02/13 1 
07/02/8 1 

08 /08 /8  1 
08/08/8 1 
08 /08 /8  1 
08/08/8 1 
0 8 / 0 8 / 8  1 

08/09/8 1 
08/09/8 1 
08/09/8 1 
08/09/8 1 
08/09/8 1 
08/09/8 1 
09/10/8l 
09/ l0/81 
09/10/81 
09/10/81 
09/ lO/8 1 

09/11/81 
09/11/81 
09/ 1 1 /a 1 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/8t 
09/11/81 
09/11/81 
09/11/81 
og/i 1/81 
09/11/81 
09/11/81 
09/11/81 

10/03/8 1 
10/03/8 1 
10/03/8 I 
10/03/8 1 

10/02/81 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/C2/81 
10/02/8 1 
10/02/8 1 
10/02/8 1 
10/02/8 I 
10/02/8 1 
10/02/8 1 
l0/02/8 1 
10/02/81 
10/02/8 I 
10/02/8 1 
10/02/8 1 

%SAND 

47.22 
45.66 
09.35 
08.44 
08.10 
08.87 

12.19 
09.90 
39.97 
31.35 
57.53 

29.52 
17.23 
09.78 
04.51 
04.85 
03.19 
IO. 60 
05.00 
06.20 
25.20 
05. IO 

15.20 
27.50 
10.70 
43.20 
05.70 
07.70 
15.90 
01.10 
02.50 
01.30 
07.00 
08.30 
06.90 
11.50 
08.60 
01.40 
04.60 
29.10 

07.86 
38.68 
01.54 
16.39 

35.61 
36.36 
11.40 
05.98 
10.42 
00.30 
13. 12 
26.20 
02.31 
22.12 
01.27 
09.64 
11.42 
01.89 
02.98 
00.32 

%SILT 

19.61 
37.78 
32.37 
37,88 
26.07 
34.39 

52.08 
44.20 
30.04 
33.25 
21.41 

33.31 
34.08 
32.11 
27.67 
35.26 
38.24 
50.20 
43.10 
32.30 
30.90 
37.70 

31 .OO 
24.50 
40.50 
22.90 
32.70 
45.80 
3 1 . 8 0  
22.60 
29.70 
29.00 
36.80 
38.90 
27.40 
31 .OO 
31.40 
24.20 
24.20 
33.60 

51 .OO 
33.21 
28.89 
30.23 

33.22 
23.32 
29.25 
31.84 
51.03 
96.60 
25.69 
38.28 
32.28 
31. 12 
27 .OO 
30.75 
31.59 
27.31 
32.72 
24.38 

1-36 

%CLAY 
33.18 
16.56 
58.27 
53.67 
65.83 
56.74 

35.72 
45.90 
29.98 
35.40 
21.06 

37.16 
48.68 
57.12 
67.83 
59.91 
58.56 
39.10 
51.80 
61.40 
44.00 
57.20 

53.80 
48.10 
59.50 
33.70 
61.60 
46.40 
52.30 
76.40 
67.70 
69. so 
56. 10 
52.80 
65.70 
57.50 
60.00 
74.40 
71.20 
37. SO 

41.16 
28.11 
69.57 
53.38 

31.17 
40.32 
59.35 
62.18 
3 8 . 5 5  
03. 10 
61.19 
35.52 
65.41 
46.76 
71.73 
59.61 
56.99 
70.80 
64.30 
75.30 

( PPT 1 
11.934 
14.801 
30.937 
30.908 
30.742 
30.861 
03.404 
12.807 
15.419 
16.896 
22.161 

30.358 
32.472 
32.345 
29.562 
30.600 
32.927 
06.385 
16.989 
18.174 
19.650 
21.959 

27.792 
27.948 
28,043 
27.463 
29.816 
30. 156 
28.411 
28.541 
27.982 
27.899 
27.948 
29.283 
28,185 
29.667 
27.481 
27.196 
28,442 
29.364 

08.270 
18.857 
20.046 
19.930 

21.933 
27.965 
28.205 
28.462 
27.010 
30. 149 
30.020 
29.075 
28.219 
28.335 
28.016 
28. 131 
29.603 
28.001 
29.375 
27.997 

CARBON 

00.83 
01.02 
00.86 
00’. 64 
00.62 
00.97 
01.04 
01.30 
00.59 
00.99 
00.66 

00.68 
00.64 
00.68 
01.08 
00.99 
01.02 
06.84 
01.25 
01.19 
00.85 
00. 37 

00.61 
00.48 
00.73 
00.97 
00.76 
00.49 
00.96 
01.02 
01.02 
00.96 
00.84 
00.81 
00.91 
00.86 
00.86 
00.93 
00.81 
00.73 

01.05 
00.63 
01.42 
01 .os 
01.92 
00.81 
00.92 
01.01 
01.21 
00.91 
01.17 
00.85 
01.09 
01.19 
01.21 
01.19 
01.09 
01.19 
01.17 
01.13 



.- . . . . . . - . . . . . . - . .. .... 

S I T E  

NW 
SE 
sw 
E l  
E2 
E3 
E4 
E5 

MI 
M3 
M6 
M9 
M I 0  
MIOA 
M I  1 
MI5  
MI8 
M20 
DN 
DS 
DE 
DW 
NE 
NW 
SE 
sw 
E l  
E2 
E 3  
E4 
E5 

M I  
M3 
M6 
M9 
M I 0  
MIOA 
M I  1 
M15 
MI8 
M20 
NW 
D N  
DW 
sw 
DE - 
NE 
DS 
SE 

M I  
M3 
Me 
M9 
M I 0  
MIOA 
MI 1 
MI5  
MI8 
M20 
DW 
DE 
DS 
DN 

Table 1-4. 

DATE 

10/02/8 1 
10/02/8 I 
10/02/8 1 
I I/ 12/8 1 
11/12/81 
11/12/81 
11/12/81 
11/12/81 

11/13/81 
11/13/81 
11 /13 /81  
11/13/81 
11/13/81 
11/13/81 
11/13/81 
11/13/81 
11/13/81 
11/13/81 
11/13/81 
11/13/81 
11/13/81 
1 I/ 13/61 
1 I/ 13/8 1 
I I /  13/8 1 
11/13/81 
11 /13 /81  
12/03/8 1 
12/03/ 8 1 
12/03/8 1 
12/03/8 1 
12/03/a I 

12/02/8 1 
12/02/8 1 
12/02/81 
12/02/81 
12/02/8 1 
12/02/81 
12/02/8 1 
12/02/81 
12/02/01 
12/02/81 
12/02/8 1 
12/02/81 
12/02/8 1 
12/02/81 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 

0 1 /06/82 
01 /06/82 
01/06/82 
0 I /06/ 82 
01/06/82 
01/06/82 
01 /06/82 
01/06/82 
01 /06/82 
01 /Ow82  
01/06/82 
01/06/b2 
0 1  /06/82 
01/06/82 

CHEMICAL OCEANOGRAPHY -SEDIMENTOLOGY (Continued) , 

%SAND 

0 0 . 7 7  
10 .50  
0 9 . 2 9  
0 4 . 2 0  
0 6 . 6 7  
53 .33  
27 .00  
0 8 . 4 6  

3 7 . 9 0  
26 .49  
04 .85  
0 1 . 5 1  
06.63 
0 0 . 5 0  
12 .92  
0 4 . 1 6  
0 0 . 7 0  
0 0 . 4 5  
0 1 . 6 6  
0 4 . 1 8  
10 .39  
(31 .  13 
0 1  .os 
0 1  .35  
0 2 . 6 9  
49 .18  
IO .  38 
19 .95  
0 8 . 9 9  
3 8 . 8 4  
35 .47  

38 .56  
13 .59  
06 .66  
0 1 . 8 8  
11 .49  
02 .04  
14.86 
02 .95  
0 0 . 7 1  
0 0 . 5 9  
0 4 . 4 7  
0 2 . 6 9  
0 3 . 5 6  
13 .91  
04 .85  
97 .59  
05.58 
0 3 . 2 3  

13 .12  
53 .04  
0 5 . 4 6  
0 0 . 2 5  
0 6 . 5 1  
0 0 . 2 6  
13 .49  
0 4 . 2 9  
0 5 . 8 1  
0 2 . 4 8  
0 3 . 0 3  
0 1 . 2 5  
0 1 . 7 5  
25 .69  

% S I L T  %CLAY 

2 4 . 7 2  74 .41  
34 .52  5 4 . 9 8  
3 5 . 2 1  5 5 . 5 0  
5 2 . 9 1  42 .89  
45 .85  47 .48  
22 .88  23 .79  
28 .49  4 4 . 5 1  
2 4 . 6 8  66.86 

2 1 . 6 0  4 0 . 5 0  
29 .38  4 4 . 1 3  
26 .27  68.88 
25.18  7 3 . 3 1  
3 9 . 4 7  5 3 . 9 0  
24 .52  74 .98  
38 .38  4 8 . 7 0  
29 .95  6 5 . 8 9  
3 0 . 2 0  6 9 . 1 0  
3 0 . 6 1  68 .94  
2 2 . 9 1  7 5 . 4 3  
3 1 . 6 0  6 4 . 2 2  
2 1 . 7 3  6 7 . 5 8  
3 2 . 1 0  6 6 . 7 7  
2 6 . 7 0  7 2 . 8 5  
23 .40  75 .25  
28 .88  6 8 . 4 3  
15.12 3 5 . 7 0  
4 9 . 2 5  40 .37  
22 .41  5 7 . 6 4  
5 7 . 8 3  33 .18  
2 5 . 1 0  36 .26  
29 .25  35 .28  

23 .01  38 .43  
3 0 . 3 0  5 6 . 1 1  
37 .45  55 .89  
24 .03  7 4 . 0 9  
4 4 . 3 0  44 .21  
28 .65  6 9 . 3 1  
4 1 . 1 7  43 .67  
26 .49  70 .56  
28.63 7 0 . 6 6  
27 .69  7 1 . 7 2  
23 .09  72 .44  
2 4 . 6 8  7 2 . 6 3  
3 1 . 0 7  6 5 . 3 7  
31 .35  54 .74  
2 4 . 8 2  7 0 . 3 3  
0 0 . 0 7  0 2 . 3 4  
3 4 . 3 5  60.07 
28 .16  6 8 . 6 2  

3 9 . 0 5  4 7 . 2 3  
17.28 28 .68  
23 .86  10.68 
2 4 . 6 3  75 .12  
3 2 . 0 0  6 1 . 4 1  
30 .23  69 .51  
39 .68  4 6 . 8 3  
29 .51  6 5 . 2 0  
26 .19  6 1 . 9 4  
28 .98  6 8 . 5 4  
43 .22  5 3 . 7 5  
2 5 . 7 1  72 .94  
28 .58  6 9 . 6 7  
2 5 . 7 5  4 8 . 5 6  

PORE 
WATER 

S A L I N I T Y  
( P P T  1 

27..510 
30 .365 
2 9 . 9 5 0  
08 .951  
20 .074 
20 .841 
20 .606 
23 .772  

30 .320  
30.503 
31 .157  
30 .668  
33 .100  
34 .454 
31 .797 
32 .831  
30 .460  
30 .367  
31 .747 
32 .818 
31 .292 
32 .766 
30 .995  
30 .658 
31 .E06 
32 .941  
10 .929 
21 .368 
22 .  169 
22 .667 
2 4 . 3 4 0  

3 0 . 8 4 1  
30.986 
31 .831  
30 .927  
32 .905  
33 .419  
31 .914 
31 .399 
30 .476 
31 .003 
31 .470  
31 .325  
32 .673  
32 .206 
31 .483  
31 .936 
32 .698 
31 .902 

30 .488  
30 .768 
30 .928  
30 .145 
31 .406 
31 .770  
31  .E82 
30 .920  
30 .934 
30.614 
31 .277  
31 .079  
31 .a49  
30 .887  

%ORGANIC 
CARBON 

0 1 . 2 1  
0 0 . 8 6  
0 0 . 8 9  
0 0 . 9 7  
0 1 . 2 9  
0 0 . 5 0  
0 1 . 2 1  
0 1 . 2 8  

0 0 . 5 1  
0 0 . 7 2  
0 0 . 7 7  
0 1 . 0 7  
0 0 . 5 5  
0 1 . 1 7  
0 0 . 7 8  
0 0 . 8 0  
0 1 . 2 0  
0 1 . 2 3  
0 1 . 3 2  
0 0 . 9 2  
0 1 . 2 7  
0 1 . 1 1  
0 1 . 4 3  
01 .28  
0 1 . 3 5  
0 0 . 9 2  
0 0 . 9 1  
01.08 
0 1 . 4 2  
0 1 . 0 8  
0 0 . 8 3  

00 .62  
0 0 . 5 7  
0 0 . 9 1  
0 0 . 9 4  
0 0 . 3 6  
0 0 . 9 7  
0 0 . 6 5  
01 .oo 
00.95 
00 .97  
0 1 . 0 6  
0 0 . 9 8  
0 0 . 8 3  
0 0 . 7 9  
0 1 . 0 7  
0 0 . 0 1  
0 0 . 9 3  
0 1 . 0 2  

0 0 . 5 8  
0 0 . 3 8  
0 0 . 8 4  
0 1 . 1 2  
0 0 . 4 5  
0 0 . 9 5  
00 .83  
0 0 . 8 4  
0 0 . 8 8  
01.05 
0 1 . 0 2  
0 0 . 9 8  
0 0 . 9 3  
0 1 . 0 7  

1-37 



Table 1-4. 

SITE 

SE 
sw 
NW 
NE 

E l  
E2 
E4 
E5 

M I  
M3  
M6 
M9 
M I 0  
k lOA 
M I  1 
MI5 
MI8 
M20 
DW 
DE 
DS 
ON 
NW 
NE 
sw 
SE 

E l  
E2 
E 3  
E4 
E5 
M I  
M 3  
M6 
M9 
M I 0  
MIOA 
M I  1 
MI5 
MI8 
M20 
NE 
NW 
DW 
OS 
DE 
DN 
sw 
SE 

E l  
E2 
E3 
E4 

E5 

DATE 

0 1  /06/82 
01 /06/82 
0 1 /06/82 
01 /06/82 

0 1  /09/82 
'01 /09/82 
01 /09/82 
01 /09/82 

02  /04 / 82 
02/04/82 
02/04/82 
02/04/82 
02/04/82 
02/04/82 
02/04/82 

02/04/ 82 
0 2  /04 / 8 2 
02/04/82 
02/04/82 
02/04 /82 
3 2  /04 / 8 2 
02/04/82 
02/04/82 
02/04 / 82 
02/04/82 

02/08/82 
02/08/82 
02 /08 /82  
02/08/82 
02/08/82 
03/03/82 
03/03/82 
03 /03 / 8 2 
03/03 / 8 2 
03/03/82 
03/03/82 
03/03 /8 2 
03/03/82 
03/03/82 
03/03/82 
03/03/82 
03/03/82 
03/03/82 
03 /03 /82 
03/03/82 
03/03/82 
03/03/82 
03/03/82 

03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 

03/03/82 

02./04/82 

CHEMICAL OCEAWOGRAPHV-SEDIMENTOLOGY (Continued) . 

%SAND 

10.26  
0 1  .os 
0 1 . 9 9  
7 2 . 7 7  

10 .65  
0 5 . 9 3  
30 .84  
19.34 

33 .27  
28 .26  
10 .99  
0 0 . 3 4  
0 5 . 6 9  
0 0 . 4 6  
15 .42  
11.04 
0 5 . 4 7  
0 2 . 7 6  
0 0 . 6 7  
17.24 
0 3 . 5 2  
13 .71  
0 4 . 6 4  
0 1 . 5 2  
0 0 . 3 2  
0 7 . 3 1  

16 .29  
11 .38  
0 2 . 8 9  
24 .94  
21 .88  
0 8 . 1 1  
48 .86  
17 .30  
0 3 . 4 8  
0 2 . 3 7  
10.31 
14 .67  
0 6 . 5 3  
0 5 . 7 8  
13 .50  
0 5 . 0 7  
0 0 . 7 5  
0 0 . 7 4  
0 1 . 9 2  
12.42 
0 1 . 7 6  
0 3 . 5 1  
0 9 . 6 1  

3 5 . 4 1  
28 ,64  
20 .83  
38 .05  

72 .57  

%SILT 

24 .87  
2 8 . 9 9  
3 6 . 0 8  
13.22 

45 .29  
4 4 . 6 4  
2 7 . 6 0  
34 .07  

2 5 . 0 6  
2 6 . 7 0  
2 8 . 2 9  
27 .53  
28 .52  
25 .51  
3 1 . 0 8  
3 6 . 6 8  
33.38 
27 .12  
24 .47  
4 0 . 4 1  
3 1 . 4 7  
28 .12  
31 .83  
25 .97  
2 7 . 9 8  
3 1 . 7 9  

45 .39  
38 .79  
29 .18  
2 7 . 5 1  
2 7 . 5 9  

2 3 . 4 1  
25 .59  
24 .96  
24 .20  
14 .68  
25 .74  
30 .45  
25 .19  
25 .96  
24 .55  
22 .25  
17 .86  
16,. 17 
23 .76  
24 .27  
15.17 
2 4 . 5 5  
23 .08  

23 .12  
36 .93  
35 .51  
21 .62  

10 .76  

%C LA V 

6 4 . 8 7  
6 9 . 9 6  
6 1 . 9 3  
14 .01  

44 .06  
49 .43  
41 .56  
46 .59  

41 .67  
4 5 . 0 4  
6 0 . 7 2  
7 2 .  13 
6 5 . 7 9  
7 4 . 0 3  
5 3 . 5 0  
52 .28  
6 1 . 1 5  
7 0 . 1 2  
74.86. 
42 .35  
6 4 . 9 1  
58 .17  
6 3 . 5 3  
7 2 . 5 1  
7 1 . 7 0  
6 0 . 9 0  

38 .32  
49 .83  
6 7 . 9 3  
4 7 . 5 5  
5 0 . 5 3  

6 8 . 4 8  
25 .55  
57 .74  
72 .32  
8 2 . 9 5  
6 3 . 9 5  
5 4 . 8 8  
6 8 . 2 8  
68 .26  
6 1 . 9 5  
7 2 . 6 8  
8 1 . 3 9  
83 .09  
7 4 . 3 2  
6 3 . 3 1  
8 3 . 0 7  
7 1 . 9 4  
6 7 . 3 1  

4 1 . 4 7  
3 4 . 4 3  
43 ,66  
4 0 . 3 3  

16 .67  

PORE 
WATER 

SALINITY 
(PPT 1 

3 0 . 0 1  I 
31 .968  
30 .350  
30 .042  

12.772 
18.456 
22 .765 
25 .053 

29 .444 
29 .393  
30 .428 
29 .375 
31.777. 
30 .713  
30 .803 
30 .538  
29 .886 
30 .054 
31 .453  
30 .169 
30 .189  
29 .825 
29 .996 
29 .558 
30 .689  
30 .585 

14 .367 
18 .671 
22 .263 
23 .482  
25 .068 

2 9 . 2 5 0  
29 .515  
29 .775  
28 .732 
30 .312  
30 .655 
30 .995  
29 .754  
29 .512  
29 .421  
2 8 . 8 5 0  
29 .143  
29 .710  
30 .174 
29 .522 
28.916 
30 .449 
29 .921 

0 4 . 5 2 7  
11 .369 
18.021 
18.526 

20 .577 

%ORGANIC 
CARBON 

0 0 . 9 4  
0 1 . 0 3  
0 0 . 7 5  
0 0 . 1 7  

0 0 . 7 9  
0 1 . 0 2  
0 1 . 2 0  
0 0 . 8 5  

0 0 . 6 4  
0 0 . 7 1  
0 0 . 8 0  
00.99 
0 0 . 8 8  
0 1 . 1 2  
0 0 . 5 0  
01.06 
01 .34  
0 1 . 1 8  
0 1 . 1 8  
0 1 . 2 0  
0 1 . 4 3  
01 .04  
0 0 . 6 7  
0 0 . 8 6  
0 0 . 7 0  
0 0 . 7 2  

0 0 . 8 2  
0 0 . 7 3  
0 0 . 4 7  
01 .os 

0 0 . 3 1  

1-3 s 
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Table 1-5. PHI SIZES 
EACH COLUMN IN PER CENT 

SITE DATE 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10  10-14 

E l  04 /09 /81  0 0 . 3 7  0 0 . 6 5  0 3 . 9 6  10 .19  17 .81  14 .62  0 6 . 0 9  0 2 . 3 0  04 .38  0 0 . 2 2  39 .41  
E2 04/09/81 0 0 . 1 6  0 1 . 1 0  0 1 . 9 2  0 1 . 9 6  18 .52  13 .15  0 5 . 6 4  0 4 . 6 1  0 7 . 0 2  0 1 . 5 8  44 .33  
E3 04/09/81 0 0 . 0 5  0 0 . 1 3  0 2 . 7 6  12.64 10 .66  0 4 . 5 6  0 7 . 4 4  0 1 . 8 8  0 9 . 7 9  0 2 . 0 8  48 .01  
E4 04/09/81 00.00 0 0 . 2 3  0 4 . 4 1  19 .77  10.75 0 5 . 0 7  0 4 . 2 5  0 2 . 1 9  0 7 . 3 9  01 .23  44 .71  
E5 04/09/81 0 1 . 1 8  0 5 . 9 8  10 .64  0 3 . 4 1  13 .78  0 6 . 7 9  0 6 . 3 0  0 2 . 4 2  0 7 . 8 2  00 .69  40 .99  

M I  
M 3  
M6 
M I 0  
M20 
MIOA 
M I  1 
mi5 

DE 
DN 
DS 
DW 

04/  10/8 I 
04/ 10/8 I 
04/ lO/8 1 
04 /  10/8 1 
04 /  lO/8 1 
04 /  lO/8 1 
04 /  10/8 1 
04 /  10/8 1 

05/21/81 
05 /2  1 /3 1 
05 /21 /81  
05 /21 /81  

0 0 . 1 4  
0 0 . 6 5  
0 0 . 1 7  
0 1 . 0 5  
0 0 . 0 5  
00.00 
0 0 . 0 3  
0 0 . 0 4  

0 0 . 8 2  
0 0 . 1 3  
(33.02 
0 0 . 1 2  

0 1 . 5 7  
0 1 . 3 2  
0 0 . 5 4  
0 0 . 7 1  
0 0 . 0 7  
0 0 . 0 3  
0 0 . 6 4  
0 0 . 1 7  

0c. 22 
00. : 2  
00 22 
00 33 

0 9 . 4 4  11 .89  16.64 
0 5 . 1 8  0 7 . 2 4  15 .30  
0 1 . 7 0  0 1 . 9 1  14.94 
0 1 . 5 4  0 2 . 3 7  14 .97  
0 0 . 6 7  05 .88  12 .25  
0 0 . 1 3  0 0 . 1 5  0 0 . 3 5  
02 .76  0 3 . 0 1  33 .03  
00 .74  0 2 . 0 9  0 9 . 7 9  

00 1 1  0 6 . 9 1  17 .74  
00. io W . 4 5  0 3 . 6 1  
00. 13 0 2 . 1 6  0 5 . 5 0  
01.3; 0 1 . 1 3  0 9 . 8 1  

0 8 . 2 2  
0 9 . 5 4  
0 5 . 6 8  
0 8 . 5 9  
0 7 . 1 4  
0 6 . 4 6  
0 9 . 8 9  
0 8 . 2 9  

0 7 . 8 9  
0 6 . 7 8  
0 7 . 8 3  
0 9 . 1 2  

0 3 . 5 3  0 2 . 7 7  
0 4 . 0 7  0 1 . 8 2  
0 4 . 9 6  C4 .23  
0 1 . 9 1  0 7 . 2 5  
0 3 . 7 7  0 3 . 2 3  

0 5 . 5 3  0 2 . 1 8  
0 8 . 2 2  0 3 . 9 8  

0 6 . 5 9  0 4 . 8 9  
0 7 . 1 6  0 5 . 6 8  
0 6 . 7 8  0 2 . 6 6  
0 3 . 5 8 ,  0 7 . 5 0  

03 .48  0 6 . 1 7  

0 5 . 5 0  
08.63 
C8.09 
6 8 . 4 7  
0 9 . 4 3  
12. 13 
10 .15  
0 5 . 8 7  

0 5 . 8 7  
0 5 . 4 9  
0 7 . 2 0  
0 6 . 9 1  

03.43 
0 6 . 8 8  
05 .32  
01 .64  
0 1 . 6 8  
0 5 . 0 4  
0 1 . 0 1  
07 .83  

0 4 . 8 3  
14 .78  
12 .65  
00 .68  

36 .87  
39 .36  
51 .67  
4 8 . 5 0  
5 5 . 8 1  
66 .06  
31 .86  
52 .98  

44 .14  
5 5 . 7 0  
53 .87  
58 .84  

E l  G5/22/81 0 0 . 2 1  0 1 . 0 2  0 2 . 3 1  0 3 . 7 9  2 2 . 5 7  0 8 . 1 1  12 .16  0 4 . 7 1  0 6 . 3 0  0 4 . 0 0  34 .79  
E2 05/22.'87 0 0 . 6 2  0 2 . 1 6  0 2 . 0 5  0 8 . 6 5  17 .56  11.28 0 7 . 3 5  0 4 . 6 0  0 4 . 9 4  0 1 . 2 3  39 .56  
E3 05 /22 /81  00.01 0 0 . 0 3  0 0 . 0 2  0 2 . 8 4  0 6 . 5 3  0 6 . 6 1  0 7 . 6 0  0 8 . 1 8  0 7 . 7 7  01 .74  58 .67  
E4 05 /22 /81  0 5 . 6 4  0 0 . 7 7  0 5 . 3 0  0 4 . 5 5  27 .79  0 7 . 6 2  0 3 . 1 8  0 4 . 0 8  0 4 . 6 8 - - 0 2 . 8 8  33 .49  
E 5  05 /22 /81  0 0 . 3 6  0 4 . 3 3  0 6 . 1 9  16 .09  3 6 . 8 9  02 .25  0 1 . 4 4  02 .25  0 3 . 5 7  0 1 . 5 0  2 5 . 1 1  

M 3  05/21/81 
M6 05/21/81 
M9 05/21/81 
m i 0  05/21/81 
M20 05/21 /81  
MIOA 05/2  1/8 1 
M21 05/21/81 
M22 05/21/81 
MI5  05/21/81 
MI8 05/21/81 
NE 05/21/81 
NW 05/21 /81  
SE 05/21/81 

DE 06/08/81 
DN 06/08/81 
DS 06/08 /81  
DW 06/08/81 

E l  06/10/81 
E2 06/10/81 
E 3  06/10/81 
E4 06 /10 /81  
E5 06/10/81 

M3 06/08/81 
M6 06 /08 /81  
M I 0  06/08/81 
M20 06/08 /81  
MIOA 06/08/81 
M21 06/08/81 
M22 06/08/81 

MI8 06/08/81 

DE 07/02/81 
DS 07/02/81 
DW 07/02/81 
E l  07 /02 /81  
E2 07/02/81 
E4 07 /02 /81  
E5 07/02/81 

mi5 06/08/81 

0 0 . 1 7  
0 0 . 0 2  
0 0 . 0 2  
0 0 . 2 1  
00.06 
0 0 . 7 9  
00.01 
0 7 . 4 9  
0 0 . 1 3  
0 0 . 5 4  
a00.09 
0 0 . 1 0  
0 7 . 0 0  

0 2 . 2 0  
0 0 . 0 3  
0 0 . 0 3  
0 0 . 0 8  

0 0 . 1 7  
0 0 . 5 5  
0 0 . 0 1  
0 0 . 2 2  
00.95 

0 1 . 8 1  
0 0 . 3 0  
0 0 . 2 4  
0 0 . 0 2  
0 0 . 3 8  
00.01 
13.09  
00.10 
0 0 . 6 5  

0 0 . 1 6  

00.01 
00.10 
00; 89 
0 0 . 2 3  
0 0 . 3 6  

oq. 54 

0 0 . 8 3  
0 0 . 4 7  
0 0 . 0 4  
0 5 . 4 2  
0 0 . 0 4  
00.30 
00.10 
0 7 . 1 6  
0 0 . 2 5  
0 0 . 0 7  
00.09 
0 1 . 5 0  
0 0 . 4 0  

0 0 . 3 7  
0 0 . 1 8  
00 .44  
0 0 . 2 6  

0 0 . 1 3  
0 2 . 3 8  
00.02 
0 0 . 8 4  
0 3 . 1 5  

0 3 . 0 4  
0 1 . 2 3  
0 0 . 5 3  
00.06 
0 0 . 3 7  
0 0 . 0 2  
0 7 . 3 0  
0 0 . 1 3  
0 0 . 1 5  

0 0 . 1 1  
0 3 . 8 6  
0 0 . 0 9  
0 0 . 5 3  
0 1 . 0 3  
0 0 . 8 7  
0 1 . 9 1  

02 .73  
0 6 . 3 3  
0 0 . 0 5  
0 0 . 3 5  
0 0 . 3 6  
0 0 . 9 3  
0 0 . 0 2  
3 9 . 1 1  
00 .17  
00 .46  
0 0 . 1 4  
0 6 . 6 0  
0 0 . 3 7  

0 0 . 9 1  
0 0 . 6 2  
0 2 . 1 3  
0 1 . 1 1  

0 1 .  14 
0 4 . 4 6  
0 0 . 7 7  
0 7 . 5 7  
07 .64  

14 .06  
0 7 . 5 0  
0 2 . 4 2  
0 0 . 7 5  
0 2 . 0 8  
0 0 . 0 6  
48 .56  
0 1 . 1 5  
0 0 . 7 4  

0 0 . 5 1  
12.28 
00 .42  
0 1 . 4 1  
0 2 . 4 3  
10 .73  
0 4 .  17 

02 .16  
0 2 . 2 5  
0 0 . 0 8  
0 0 . 7 7  
0 1 . 6 8  
0 4 . 9 3  
0 0 . 5 6  
18 .89  
0 4 . 9 5  
0 5 . 0 1  
0 1 . 4 2  
0 6 . 0 8  
0 1 . 3 5  

0 2 . 3 9  
0 2 . 6 4  
0 1 . 2 2  
0 3 . 9 1  

00 .52  
0 4 . 4 1  
0 2 . 3 1  
0 1 . 1 0  
0 6 . 3 8  

0 5 . 9 0  
0 4 . 4 4  
39 .05  
0 5 . 3 0  
0 0 . 6 2  
0 0 . 8 1  
11.06 
0 2 . 9 2  
03 .83  

0 3 . 0 0  
27 .73  
0 0 . 9 9  
0 4 . 3 0  
0 3 . 4 7  
3 5 . 3 9  
39 .22  

0 4 . 9 2  
0 9 . 1 0  
0 4 . 0 8  
0 8 . 9 0  
l O . . O l  
0 7 . 8 7  
0 2 . 5 3  
0 6 . 8 0  
11 .91  
0 7 . 3 7  
I O .  74 
0 6 . 1 0  
12 .53  

26 .63  
0 5 . 3 6  
13 .85  
19.44 

22 .65  
15.59 
0 6 . 2 0  
31 . O l  
50 .57  

0 8 . 3 9  
0 5 . 5 5  
0 1 . 3 9  
0 6 . 7 7  
0 8 . 0 2  
0 4 . 9 0  
0 3 . 2 5  
02:22 
0 9 . 4 6  
0 6 . 6 0  
10.21 
0 7 . 0 6  
0 3 . 9 5  

0 7 . 4 8  
0 7 . 4 0  
0 7 . 3 8  
09 .14  

12 .21  
0 9 . 4 3  
0 7 . 1 6  
0 5 . 7 6  
0 2 . 8 8  

15.55 0 6 . 8 6  
19 .33  0 7 . 9 2  
14 .06  0 5 . 5 3  
12 .15  05.91 
0 8 . 1 9 .  0 8 . 3 0  
0 9 . 5 2  0 5 . 5 5  
0 5 . 0 7  0 2 . 1 2  
10.98 0 6 . 9 4  
14 .55  0 9 . 3 3  

10 .83  0 8 . 7 4  
26.94 0 4 . 2 6  
0 5 . 4 1  0 7 . 3 1  
18.17 11 .79  
19.27 13 .31  
11 .59  0 3 . 8 0  
3 3 . 8 8  0 2 . 6 9  

0 6 . 4 3  
05 .97  
0 3 . 7 6  
0 6 . 9 2  
0 6 . 1 1  
0 4 . 9 0  
0 5 . 6 9  
03.03 
0 7 . 1 8  
06 .44  
15 .38  
0 5 .  39 
0 9 . 1 9  

0 5 . 0 0  
0 6 . 6 6  
0 5 . 3 9  
02 .96  

0 9 . 8 5  
0 7 . 9 9  
0 6 . 8 7  
0 4 . 7 2  
0 1 . 4 8  

04 .17  
0 4 . 8 2  
0 3 . 5 1  
05 .37  
0 6 . 6 0  
0 4 . 9 2  
0 2 . 2 6  
0 5 .  12 
0 6 . 4 5  

0 6 . 6 1  
0 1 . 9 4  
0 7 . 7 9  
10 .59  
0 7 . 8 5  
0 3 . 0 8  
0 1 . 2 1  

0 4 . 3 4  
0 3 . 7 0  
0 8 . 7 4  
0 4 . 1 1  
0 5 . 0 0  
0 5 . 7 9  
0 6 . 9 5  
0 1 . 2 0  
0 0 . 7 3  
0 4 . 9 7  
0 0 . 6 3  
06 .04  
08.03 

0 5 . 1 3  
0 6 . 2 9  
os. 82 
0 6 . 6 6  

05 .74  
0 5 . 4 9  
0 5 . 6 9  
0 3 . 4 8  
0 1 . 4 8  

0 4 .  17 
03 .85  
0 2 . 6 7  
0 2 . 9 5  
0 7 . 9 0  
0 7 . 1 3  
0 0 . 1 1  
05 .12  
0 6 . 0 9  

03.83 
0 1 . 1 2  
03 .86  
0 4 . 3 9  
0 4 . 5 2  
0 1 . 1 4  
00.00 

0 9 . 4 0  
0 9 . 4 6  
0 9 . 2 3  
0 6 . 8 5  
0 9 . 7 9  
0 7 . 1 2  
11 .01  
0 0 . 1 6  
06 .46  
0 7 . 9 2  
0 6 . 9 3  
0 6 . 8 1  
03 .68  

0 5 . 2 2  
0 7 . 7 1  
06 .84  
06 .45  

0 4 . 3 1  
06.01 
0 8 . 3 4  
0 4 . 7 2  
02 .83  

0 4 . 7 6  
0 5 . 7 9  
0 4 . 0 1  
0 7 . 9 2  
06 .82  
0 8 . 1 4  
0 0 . 1 9  
0 6 . 2 0  
06 .63  

0 8 . 8 7  
02 .29  
' I O .  70  
0 7 . 9 3  
0 6 . 7 0  
0 5 . 5 9  
0 2 . 7 2  

0 6 . 3 6  
0 6 . 2 6  
0 9 . 8 0  
0 7 . 7 6  
0 5 . 5 9  
0 3 . 7 8  
0 6 . 1 4  
0 1 . 7 1  
0 5 . 5 5  
0 7 . 0 6  
0 7 . 1 8  
0 5 . 1 4  
0 7 . 0 8  

0 4 . 6 2  
0 6 . 9 7  
0 6 . 4 7  
0 4 . 4 9  

0 4 . 7 1  
0 3 . 9 9  
06.50 
03 .43  
0 1 . 0 2  

0 6 . 0 3  
0 3 . 8 9  
0 4 . 0 1  
0 6 . 7 1  
0 7 . 5 6  
0 8 . 8 3  
0 0 . 0 3  
0 6 . 6 0  
0 5 . 7 9  

0 5 . 7 0  
0 1 . 1 4  
06 .89  
0 2 . 4 1  
0 2 . 5 3  
0 0 . 9 1  
12 .08  

54 .29  
5 0 . 9 0  
6 2 . 8 0  
5 1 . 9 5  
53 .34  
58 .69  
63 .74  
12.24 
53 .21  
53 .56  
4 7 . 1 7  
4 9 . 1 8  
4 6 , 4 3  

40 .05  
56 .16  
50 .38  
4 5 . 4 9  

3 8 . 5 8  
3 9 . 7 0  
5 6 . 1 2  
3 7 . 1 6  
2 1 . 5 8  

33 .64  
4 0 . 9 2  
2 6 . 5 6  
52 .85  
5 1 . 1 7  
5 5 . 0 0  
10 .22  
5 4 . 7 5  
4 5 . 8 0  

51  .65  
17 .90  
5 6 . 5 2  
38 .38  
37 .99  

0 1 . 7 6  
26 .68  

1-39 



Table 1-5. PHI SIZES (Continued). 
EACH COLUMN I N  PER CENT 

SITE DATE 

~3 07/02/81 
M10 07/02/81 
M10A 07/02/8 1 
M18 07/02/81 

E l  08/06/81 
E2 08/08/81 
E3 08/08/81 
E4 08/08/81 
E5 08/08/81 

M3 08/09/81 
M 1 0  08/09/81 
MlOA 08/09/81 
M18 08/09/81 
DE 08 /09 /81  
DW 08/09/81 

E l  09/10/81 
E2 09/10/81 
E3 09 /10 /8 l  
E4 09 /10 /8 l  
E 5  09/10/81 

M I  09/11/81 
M3 09/11/81 
M6 09/11/81 
M9 09/11/81 
M 1 0  09/11/81 
MIOA 09/11/81 
M11 09/11/81 
M15 09/11/81 
M I 8  09/11/81 
M20 09/11/81 
DN 09/11/81 
DS 09/11/81 
DE 09/11/81 
DW 09/11/81 
NE 09/11/81 
NW 09/11/81 
SE 09/11/81 
sw 09/11/81 

m i l  10/02/81 
NW 10/02/81 
m9 10/02/81 
M15 10/02/81 
M3 10/02/81 
M1 10/02/81 
DN 10/02/81 
M6 10/02/81 
Ml8 10/02/81 
sw 10/02/81 
DE 10/02/81 
NE 10/02/81 
MlOA 10/02/81 
M20 10/02/81 
SE 10/02/81 
m i 0  10/02/81 
os 10/02/81 
DW 10/02/81 
E5 10/02/81 

E3 10/03/81 
E4 10/03/81 
E l  10/03/81 
E2 10/03/81 

0- 1 

0 1 . 7 4  
0 1 . 0 1  
0 0 . 3 3  
0 1 . 0 5  

0 0 . 3 2  
0 0 . 6 9  
0 7 . 1 8  
0 0 . 4 0  
0 1 . 1 9  

01 .85  
0 1 . 2 5  
0 0 . 7 7  
0 0 . 1 5  
0 0 . 0 5  
0 0 . 3 6  

0 1  .OO 
0 0 . 6 0  
0 0 . 1 0  
0 0 . 3 0  
0 0 . 0 2  

0 0 . 8 0  
0 0 . 4 0  
0 0 . 7 0  
0 2 . 9 0  
0 0 . 2 0  
0 1 . 3 0  
0 0 . 4 0  
00.10 
0 0 . 0 2  
00.02 
0 0 . 4 0  
0 1 . 3 0  
0 2 . 9 0  
00.10 
0 1  .OO 
0 0 . 1 0  
0 0 . 4 0  
0 2 . 2 0  

0 . 2 9  
0.03 
0 . 2 4  
0 . 5 2  
0 . 4 5  
1 .87  
1 . 1 8  
0 . 3 9  
7 . 1 1  
0 . 8 1  
0.08 
0.01 
0 . 7 7  
0 . 0 1  
0 . 5 9  
0 . 0 2  
0 . 9 5  
0 . 4 6  
1 . 1 8  

0.08 
0 . 8 5  
0 . 1 5  
0 . 8 5  

1-2 2-3 3-4 4-5 5-6 6-7 

0 1 . 5 8  00.99 0 5 . 0 4  14 .70  0 7 . 3 9  05 .48  
0 0 . 8 3  0 2 . 5 2  0 4 . 0 8  18 .88  0 8 . 5 1  0 6 . 4 9  
0 0 . 5 0  0 1 . 9 7  0 5 . 3 0  0 8 . 3 0  0 6 . 8 1  06 .66  
00 .34  0 1 . 1 1  06..37 14 .51  10 .82  04 .87  

00 .95  0 3 . 5 3  0 7 . 3 7  17 .29  14 .28  10.09 
0 1 . 0 1  0 3 . 2 3  0 4 . 9 7  11 .37  12 .22  0 8 . 1 8  
0 1 . 5 5  11.04 2 0 . 2 0  14.46 0 3 . 7 4  0 3 . 5 2  
0 0 . 7 4  0 7 . 4 6  22 .75  15 .70  0 5 . 1 1  0 4 . 2 6  
0 3 . 0 9  15.42 37 .83  12 .83  0 2 . 1 8  0 1 . 5 3  

0 4 . 2 0  14.33 09 .14  17.18 0 5 . 4 5  0 3 . 2 0  
0 1 . 3 8  0 5 . 9 0  0 8 . 7 0  1 0 . 8 0  0 8 . 2 1  0 7 . 2 7  
0 2 . 1 1  0 5 . 7 8  0 2 . 5 1  0 7 . 9 9  0 6 . 1 9  05 .54  
0 0 . 1 2  0 0 . 9 8  0 3 . 2 6  0 7 . 1 2  0 9 . 5 2  0 6 . 2 4  
0 0 . 1 1  0 0 . 8 8  0 3 . 8 1  13 .98  0 5 . 6 3  0 5 . 2 5  
0 0 . 2 8  0 0 . 9 7  0 1 . 5 8  13 .00  0 7 . 7 6  0 4 . 0 1  

0 0 . 4 0  0 1 . 7 0  0 7 . 5 0  18 .00  10 .40  15 .20  
0 0 . 2 0  0 0 . 9 0  0 3 . 3 0  18 .00  14 .10  0 3 . 8 0  

0 0 . 6 0  0 5 . 4 0  18 .90  15 .30  06.10 0 5 . 3 0  
0 0 . 2 0  0 1 . 7 0  0 3 . 2 0  2 3 . 9 0  0 5 . 1 0  05.10 

00.10 01.20 04.90 08.10 08.70 0 8 . 8 0  

0 1 . 3 0  
0 3 . 4 0  
0 1 . 5 0  
0 2 . 0 0  
0 0 . 5 0  
0 1 . 7 0  
0 0 . 9 0  
00.10 
0 0 . 0 7  
0 0 . 0 8  
0 0 . 8 0  
0 0 . 6 0  
0 0 . 3 0  
0 1 . 1 0  
0 2 . 2 0  
0 0 . 1 0  
0 0 . 2 0  
03.00 

0 . 1 7  
0 . 1 2  
0 . 1 5  
0 . 3 0  
1 .44  
4 . 0 9  
0 . 7 9  
1 . 0 4  
0 . 4 6  
0 . 7 0  
0 . 1 2  
0 . 0 4  
1 . 3 0  
0 . 1 1  
0 . 7 4  
0 . 0 3  
1 . 0 3  
0 . 3 9  
5 . 1 9  

0 4 . 2 0  
13 .30  
0 3 . 9 0  
0 4 . 6 0  
0 1 . 7 0  
0 1 . 2 0  
0 5 . 3 0  
0 0 . 5 0  
0 0 . 3 0  
0 0 . 4 0  
0 1 . 8 0  
0 2 . 1 0  
0 0 . 7 0  
0 3 . 3 0  
0 2 . 5 0  
00.60 
00.90 
13.40  

4 . 5 6  
0 . 3 1  
0 . 7 9  
0 . 7 5  
4 . 9 9  

15.69 
1 .43  

' 2 . 9 2  
1 .60  
2 . 2 6  
0 . 4 0  
0 . 1 5  
4 . 1 2  
0 . 3 0  
2 . 7 0  
0.09 
2 . 7 2  
1 .21  

11 .94  

0 8 . 9 0  
10 .40  
0 4 . 6 0  
3 3 . 7 0  
0 3 . 3 0  
0 3 . 5 0 -  
0 9 . 3 0  
0 0 . 4 0  
0 2 . 1 0  
0 0 . 8 0  
04  .OO 
0 4 . 3 0  
0 3 . 0 0  
0 7  .OO 
0 2 . 9 0  
00.60 
0 3 . 1 0  
10 .50  

2 1 . 1 8  
0 . 3 1  
9 . 2 4  
0 . 7 4  
4 . 5 1  

14 .70  
6 . 2 4  
1 .63  

12 .95  
5 . 5 2  
1 .29  
0 . 1 3  
6 . 9 3  

6 . 4 7  
0 . 1 6  
6 . 7 2  
0 . 9 2  

1 7 . 3 0  

0 .85  

12 .20  
11 .70  
2 0 . 0 0  
14 .00  
13 .80  
3 0 . 4 0  
15 .60  
0 6 . 2 0  
0 9 . 3 0  
0 7 . 2 0  
13 .90  
19 .40  
0 7 . 4 0  
19 .10  
13 .60  
06.00 
0 5 . 3 0  
2 3 . 0 0  

24 .58  
2 . 8 4  

32 .29  
11 .49  
9 . 4 4  

10 .65  
11 .85  
11 .87  
14.32 
19 .03  
5 . 0 7  
3 . 2 6  
5 . 8 1  
4 . 5 6  

14.74 
9 5 . 4 7  
13.19 
11.64 
12 .50  

0 7 . 3 0  
0 4 . 5 0  
0 9 . 5 0  
0 2 . 1 0  
0 7 . 1 0  
0 6 . 9 0  
0 6 . 5 0  
0 5 . 1 0  
0 8 . 7 0  
0 7 . 3 0  
0 9 . 7 0  
0 9 . 2 0  
0 6 . 3 0  
0 1 . 4 0  
0 5 . 7 0  
0 4 . 9 0  
0 5 . 7 0  
0 1 . 5 0  

7 . 6 2  
7 . 4 0  

10.33 
7 . 8 4  
9 . 1 4  
5 . 0 8  
6 . 7 1  
7 . 2 0  
6 . 4 7  
4 . 4 9  
6 . 4 1  
5 . 3 3  
7 . 4 8  
6 . 2 8  
8 . 7 1  
0 . 4 9  
6 . 8 8  
7 . 7 4  

10.83 

0 5 . 5 0  
0 3 . 5 0  
0 5 . 9 0  
0 3 . 2 0  
0 5 . 8 0  
0 4 . 9 0  
0 4 . 8 0  
0 6 . 3 0  
0 5 . 6 0  
0 7 . 3 0  
06 .OO 
0 4 . 9 0  
0 6 . 5 0  
0 5 . 2 0  
0 6 . 1 0  
0 5 . 4 0  
0 5 . 8 0  
0 5 . 1 0  

3 . 2 1  
7 . 0 8  
4 . 2 4  
4 .97  
4 . 6 9  
3 . 5 1  
5 . 6 7  
6 . 3 8  
5 . 0 4  
4 . 7 9  
7 . 3 1  
6 . 9 3  
6 . 0 6  
7 . 4 5  
5 .25  
0 . 3 1  
5 . 5 8  
6 . 6 2  
4 . 4 4  

0 . 1 2  0 . 6 2  0 . 7 2  4 . 1 6  6 . 4 9  8 . 7 1  
2 . 0 7  5 . 2 2  8 . 2 5  9 . 9 9  7 . 8 7  6 . 2 9  
0 . 9 1  2 . 6 7  4 . 1 4  18 .99  14 .13  11 .59  
8 . 1 4  11 .94  17 .76  16.18 7 . 9 8  6 . 3 2  

7-8 

0 4 . 8 0  
0 4 . 0 0  
0 4 . 3 0  
0 4 . 1 9  

10 .42  
12 .43  
0 8 . 3 2  
0 8 . 1 8  
0 4 . 8 7  

0 7 . 4 8  
0 7 . 8 0  
12.24 
0 4 . 7 9  
10 .40  
12 .67  

0 6 . 6 0  
0 7 . 2 0  
0 6 . 7 0  
0 4 . 2 0  
0 3 . 6 0  

06.00 
0 4 . 8 0  
0 5 . 1 0  
0 3 . 6 0  
0 6 . 0 0  
0 3 . 6 0  
0 4 . 9 0  
0 5 . 0 0  
06.10 
0 7 . 2 0  
0 7 . 2 0  
0 5 . 4 0  
0 7 . 2 0  
0 5 . 3 0  
0 6 . 0 0  
0 7 . 9 0  
0 7 . 4 0  
0 4 . 0 0  

2 . 8 7  
7 . 4 9  
4 . 1 7  
7 . 9 7  
5 . 9 8  
4 . 0 8  
6 . 5 2  
6 . 3 8  
5 . 2 9  
6 . 9 0  
8 . 5 2  
8 . 8 5  
6 .34  
8 . 7 0  
5 .82  
0 . 3 4  
5 . 9 4  
6 . 7 3  
5 . 4 4  

9 . 5 3  
6 . 0 9  
6 . 2 9  
2 . 7 2  

8-9 

0 7 . 4 8  
0 7 . 2 3  
08.81 
0 7 . 3 9  

0 3 . 9 3  
0 4 . 3 0  
03 .38  
03 .48  
01 .83  

03 .74  
05 .15  
0 5 . 7 7  
08 .32  
0 6 . 0 1  
0 5 . 9 5  

0 3 . 7 0  
0 5 . 2 0  
0 6 . 3 0  
0 4 . 4 0  
05 .10  

0 5 . 7 0  
0 4 . 6 0  
0 4 . 9 0  
0 3 . 5 0  
0 6 . 7 0  
0 4 . 3 0  

0 8 . 3 0  
0 7 . 9 0  
0 6 . 7 0  
0 5 . 7 0  
0 5 . 5 0  
0 7 . 0 0  
0 5 . 9 0  
0 5 . 7 0  

0 7 . 6 0  
0 3 . 4 0  

4 . 1 4  
7 . 3 1  
4 .oo 
6 . 6 4  
6 . 0 8  
4 . 4 3  
6 . 8 2  
5 . 5 3  
4 .47  
5 . 8 5  
7 . 4 4  
7 . 8 5  
6 . 7 2  
8 . 1 0  
5 . 8 5  
0 . 3 4  
2 . 7 7  
7 . 3 9  
2 . 8 5  

7 . 8 5  
6 . 3 1  
7 .98  
2 .95  

04. 80 

08.70 

9- 10 

0 4 . 7 2  
05 .12  
0 5 . 3 8  
0 4 . 8 2  

0 3 . 6 7  
0 5 . 0 2  
0 2 . 7 3  
03 .78  
0 2 . 0 1  

0 4 . 6 0  
05 .77  
0 5 . 8 2  
06 .05  
0 7 . 1 1  
0 7 . 3 3  

0 1 . 4 0  
0 3 . 1 0  
0 2 . 3 0  
0 1  .'30 
12 .20  

0 3 . 6 0  
0 2 . 7 0  
0 3 . 4 0  
0 2 . 2 0  
0 4 . 3 0  
06.10 
0 4 . 2 0  
10.90 
0 4 . 6 0  
0 5 . 6 0  
0 4 . 2 0  
0 3 . 9 0  
0 5 . 8 0  
0 3 . 8 0  
0 3 . 8 0  
0 4 . 9 0  
0 5 . 4 0  
0 2 . 5 0  

4 . 2 5  
11 .15  
5 . 6 2  

10.29 
8 . 0 9  
5 . 8 0  
7 . 8 3  

10 .98  
6 .33  
7 . 7 6  

10 .90  
11 .45  
9 . 2 0  
8 . 3 3  
8 . 0 1  
0 . 3 7  

11.22 
9 . 1 0  
4..11 

9 . 4 9  
6 . 1 7  
1 . 6 0  
3 . 4 7  

10- 14 

46 .07  
41 .32  
51 .64  
44.53- 

28 .12  
36 .58  
23 .87  
28 .14  
17 .22  

28 .82  
37 .76  
45 .27  
53 .46  
4 6 . 7 9  
4 5 . 2 8  

3 4 . 0 0  
4 3 . 5 0  
5 2 . 8 0  
3 8 . 3 0  
3 9 . 9 0  

4 4 . 5 0  
4 0 . 8 0  
4 0 . 5 0  
2 8 . 0 0  
5 0 . 6 0  
3 6 . 0 0  
4 3 . 3 0  
5 7 . 2 0  
5 5 . 2 0  
5 7 . 2 0  
4 6 . 2 0  
43 .40  
5 2 . 9 0  
4 7 . 8 0  
5 0 . 6 0  
60.80 
5 8 . 2 0  
3 1 . 6 0  

2 7 . 1 3  
5 5 . 9 6  
28 .92  
4 8 . 4 8  
4 5 . 1 8  
3 0 . 0 9  
44 .96  
45 .67  
35 ,96  
41 .89  
52 .46  
5 6 . 0 1  
4 5 . 2 6  
5 5 . 3 0  
41 .  12 

2 . 3 9  
43 .00  
4 7 . 8 1  
24 .21  

52 .22  
40 .89  
31 .56  
2 1 . 7 0  

I-4C 



SITE DATE 

€5 11/12/81 
E4 11/12/81 
El 11/12/81 
E2 11/12/81 
E 3  11/12/81 

MI5 11/13/81 
MI8 11/13/81 
M6 11/13/81 
M2O 11/13/81 
M9 11/13/81 
NE 11/13/81 
NW 11/13/81 
MI1 11/13/81 

DE 11/13/81 
DN 11/13/81 
SW 11/13/81 
M3 11/13/81 
DS 11/13/81 
DW Il/i3/81 
M I 0  11/13/81 
MI 11/13/81 
SE 11/13/81 

E3 12/03/81 
€4 12/03/81 
El 12/03/81 
E2 12/03/81 
E5 12/03/81 

MIOA 12/02/81 
M6 12/02/81 

NW 12/02/81 
DN 12/02/81 

MioA 11/13/8i 

M3 12/02/81 

DW 12/02/81 
M I 0  12/02/81 
M9 12/02/81 

MI8 12/02/81 
SW 12/02/81 
DE 12/02/81 

SE 12/02/81 

MI 12/02/81 

MI1 01/06/82 

MI1 12/02/81 
MI5 12/02/81 

NE 12/02/81 
DS 12/02/81 

M20 12/02/81 

MI 01/06/82 

M9  01/06/82 

SE 01/06/82 
M6 01/06/82 
SW 01/06/82 
NW 01/06/82 
MI8 01/06/82 
M20 01/06/82 
MI5 01/06/82 
OW 01/06/82 
NE 01/06/82 

~3 01/06/82 

m i 0  01/06/82 
MIOA 01 /06/a2 
DE 01/06/82 
DS 01/06/82 
DN 01/06/82 

0- 1 

0.25 
0.38 
0.68 
1.25 
15.48 

0.05 
0.10 
0.03 
0.04 
0.07 
0.07 
0.14 
0.17 
0.02 
0.10 
0.12 
0.26 
I .36 
0.35 
0.07 
I .94 
0.58 
0. 17 

0.01 
0.08 
0.63 
0.13 
I .54 

0.03 
0.10 
1.73 
2.77 
1.26 
0.27 
1.90 
0.18 
0.73 
0.22 
0.04 
0.27 
1.99 
0.15 
0.39 
0.13 
0.04 
0.66 
0.10 
0.21 
0.01 
1.72 
0.43 
0.19 
0.04 
0.24 
0.64 
0.04 
0.17 
0.47 
0.11 
0.40 
0.00 
0.00 
0.03 
3.50 

Table 1-5. PHI SIZES (Continued) 
EACH COLUMN IN PER CENT 

1-2 2-3 3-4 4-5 5-6 6-7 

1.45 
0.81 
0.80 
0.56 
1.17 

0.23 
0.14 
0.47 
0.09 
0.10 
0.22 
0.14 
1.66 
0.02 
9.82 
0.09 
0.89 
3.21 
0.50 
0.33 
0.88 
3.98 
0.36 

0.05 
0.81 
1.01 
1.91 
5.67 

0.40 
0.79 
3.41 
0.13 
0.37 
0.38 
1.93 
0.15 
1.76 
0.14 
0.14 
I .45 
0.15 
45.74 
0.90 
0.29 
0.11 
3.52 
0.96 
1.08 
0.01 
6.68 
1.06 
0.84 
0.06 
0.13 
0.24 
0.08 
0.19 
0.26 
12.62 
0.47 
0.03 
0.05 
0.20 
1.30 

2.57 
3.18 
2.64 
0.56 
8.64 

0.29 
0.43 
1.91 
0.28 
0.09 
1.36 
0.35 
4.02 
0.08 
0.17 
0.27 
2.53 
2.79 
2.05 
0.39 
3.06 
2.80 
1.20 

0.57 
1.20 
1.18 
0.28 
13.29 

1.35 
1.69 
8.19 
0.48 
0.69 
0.89 
4.45 
0.40 
4.79 
0.44 
0.44 
4.27 
0.56 
44.95 
2.48 
0.65 
0.25 
9.18 
5.59 
2.19 
0.12 
12.21 
2.52 
2.39 
0.27 
0.51 
0.86 
0.45 
0.80 
0.82 
27.00 
1.73 
0.05 
0.38 
0.46 
0.41 

4.19 
22.63 
0.08 
4.30 
28.04 

3.60 
0.02 
2.43 
0.05 
1.25 
0.13 
0.72 
7.08 
0.39 
0.30 
1.18 

45.51 
19.12 
1.27 
0.35 
0.74 
30.54 
0.95 

0.04 
36.55 
7.55 
6.71 
14.98 

0.21 
3.27 
0.26 
1.10 
0.38 
2.02 
3.21 
1.14 
7.59 
2.16 
0.09 
7.92 
2.14 
6.74 
1.81 
2.25 
0.19 
25.20 
7.07 
10.01 
0.10 
32.43 
6.24 
2.04 
0.68 
1 . 1 1  . 
4.13 
1.91 
3.14 
1.48 

33.05 
3.91 
0.17 
0.81 
1.06 

20.48 

7.85 
10.39 
16.63 
17.63 
12.17 

8.27 
5.94 
5.55 
7.18 
4.78 
5.83 
2.64 
22.76 
2.83 
2.63 
2.95 
5.13 
14.82 
10.64 
10.94 
14.68 
9.77 
9.77 
4.58 
11.58 
20.32 
10.91 
18.85 

7.10 
6.33 
12.83 
5.41 
5.12 
7.70 
30.93 
4.86 
25.27 
6.48 
7.75 
14.62 
6.85 
0.12 
14.84 
5. 16 
4.64 
12.74 

12.39 
10.25 
2.77 
8.97 
9.38 
5.75 
5.94 
11.31 
7.42 
6.78 
8.95 
14.64 
10.17 
11.88 
3.65 
7.25 
5.25 
12.26 

3.86 5.99 
5.47 5.99 
16.25 11.57 
12.83 8.76 
4.44 3.70 

7.23 6.15 
7.85 6.39 
5.35 5.97 
7.69 6.22 
4.78 6.33 
5.68 6.46 
4.85 6.67 
5.66 4.24 
6.30 7.28 
6.41 5.59 
4.00 6.65 

5.12 3.61 
7.62 5.73 
8.05 7.62 
11.03 6.85 
4.68 3.55 
5.86 5.97 
4.85 13.35 
4.66 5.44 
13.80 8.69 
10.62 6.77 
3.29 3.17 

2.98 4.05 

5.83 
8.09 
5.49 
2.22 
5.12 
9.24 
3.77 
5.29 
6.80 
6.57 
6.80 
5.75 
5.01 
0.03 
6.32 
6.60 
6.62 
4.63 

18.41 
17.00 
4.92 
3.80 
4.09 
5.79 
8.40 
10.38 
5.40 
7.35 
7.64 
15.82 
0.88 
7.44 
IO. 52 
5.71 
10.46 
4.85 

6.96 
6.23 
5.56 
7.77 
6.43 
7.13 
3.85 
5.64 
4.39 
6.44 
7.36 
5.27 
5.16 
0.09 
6.39 
6.91 
7.80 
3.24 

3.99 
7.39 
7.31 
2.63 
4.89 
6.09 
7.52 
7.43 
6.47 
6.99 
5.80 
6.63 
1.43 
5.92 
8.99 
5.47 
6.48 
4.11 

7-8 

6.99 
6.63 
8.45 
6.63 
2.57 

8.31 
10.02 
9.40 
9.52 
9.30 
8.54 
9.23 
5.72 
8.11 
7.10 
9.31 
2.96 
5.84 
7.62 
5.49 
6.92 
3.60 
7.28 
5.24 
3.41 
6.44 
5.02 
3.95 

7.58 
14.22 
6.42 
7.68 
8.00 
7 .oo 
5.75 
8.24 
4.71 
7 .OO 
6.72 
5.71 
7.79 
0.19 
6.79 
7.46 
8.63 
2.39 

4.26 
5.03 
9.63 
2.89 
6.52 
6.22 
7.13 
6.97 
6.90 
7.86 
8.13 
6.13 
0.73 
6.83 
7.07 
7.39 
6.39 
4.52 

8-9 

7.25 
4.67 
4.91 
5.05 
2.79 

6.94 
7.45 
7.09 
7.55 
8.27 
8.31 
8.72 
4.45 
8.41 
7.84 
9.01 
3.77 
4.33 
7.00 
7.62 
5.64 
4.42 
7.60 
8.37 
3.72 
4.72 
4.57 
3.61 

8.20 
0.83 
5.43 
7.77 
8.10 
7.82 
4.31 
8.73 
4.99 
7.91 
7.99 
5.60 
7.84 
0.23 
6.25 
8.59 
7.84 
3.45 

6.08 
5.35 
8.83 
2.61 
8.18 
8.02 
7.79 
7.25 
7.12 
8.36 
6.66 
6.46 
1.22 
7.01 
7.66 
8.64 
7.83 
5.37 

9- 10 

6.92 
4.63 
3.31 
5.05 
2.03 

8.14 
8.96 
8.13 
6.40 
7.88 
8.28 
8.25 
5.10 
9.54 
7.97 
8.48 
3.33 
4.24 
7.31 
7.02 
5.77 
3.86 
8.17 
9.30 
4.41 
4.64 
8.10 
4.55 

10.57 
9.98 
7 .oo 
10.59 
11.52 
9.33 
5.86 
10.58 
4.99 
10.11 
10.10 
7.51 
10.97 
1.33 
8.41 
10.00 
10.56 
5.63 

4.79 
5.73 
9.88 
3.65 
7.51 
9.61 
8.54 
8.11 
9.39 
8.00 
9.23 
6.87 
1.96 
7.49 
10.01 
9.55 
8.55 
4.89 

IO- I4 

52.69 
35.20 
34.67 
37.38 
18.96 

50.81 
52.69 
53.66 
54.99 
57.17 
55.12 
58.28 
39.15 
57.03 
52,07 
57.93 
28.59 
35.56 
49.92 
52.12 
42.48 
32.21 
52.65 
53.63 
28.13 
31.01 
44.98 
27.12 

51.77 
48.47 
43.68 
54.08 
53.01 
48.22 
34,03 
54.78 
33.99 
52.54 
52.57 
41.63 
51.52 
0.42 
45.41 
51.95 
53.32 
29.36 

36.36 
35.75 
56.41 
22.43 
49.18 
53.04 
53.63 
46.57 
51.44 
52.17 
49.31 
40.42 
10.83 
46.92 
51.84 
54.75 
53.29 
38.30 

1-41 



S I T E  DATE 

E2 01/11/82 
E4 01/11/82 
E l  01/11/82 
E5 01/11/82 

M I  02/03/82 
M3 02/03/82 
M6 02/03/82 
M9 02/03/82 
M I 0  02/03/82 
MIOA 02/03/82 
M I 1  02/03/82 
MI5 02/03/82 
MI8 02/03/82 
M20 02/03/82 
DW 02/03/82 
DE 02/03/82 
DS 02/03/82 
DN 02/03/82 
NW 02/03/82 
NE 02/03/82 
SW 02/03/82 
SE 02/03/82 

E l  02/12/82 
E2 02/12/82 
E3 02/12/82 
€4 02/12/82 
E5 02/12/82 

M I  03/03/82 
M3 03/03/82 
M6 03/03/82 
M9 03/03/82 
M I 0  03/03/82 
MIOA 03/03/82 

MI5 03/03/82 
MI8 03/03/82 
M20 03/03/82 
NE 03/03/82 
NW 03/03/82 
DW 03/03/82 
DS 03/03/82 
DE 03/03/82 
DN 03/03/82 
SW 03/03/82 
SE 03/03/82 
E5 03/03/82 

E l  03/12/82 
E2 03/12/82 
E3 03/12/82 
E4 03/12/82 

m i 1  03/03/82 

0- I 

0 . 1 8  
20.57 
0 .26  
0 . 2 1  

0 . 8 1  
1.38 
0 . 6 7  
0.00 
1 .OO 
0 . 0 5  
0 .64  
3.23 
0 .97  
0 . 0 5  
0 . 0 4  
0 . 1 2  
0 . 0 9  
4 .22  
0 . 0 8  
0 . 0 4  
0.00 
0 .14  

0 . 4 1  
0 . 7 8  
0 .06  
0 . 6 0  
0 . 8 5  

0 . 2 0  
3.74 
1 .40  
3.07 
0 .16  
0 . 0 7  
0.60 
0.60 
0 . 2 0  
0 .78  
0 . 1 9  
0 . 0 8  
0.03 
0 .09  
0 . 9 3  
0. 17 
0 . 1 2  
0 . 4 1  
1 .70  

14.39 
’ 0 . 4 4  

1.87 
0 . 3 6  

Table 1-5. PHI SIZES (Continued). 
EACH COLUMN I N  PER CENT 

1-2 2-3 3-4 4-5 5-6 6-7 7-8 

0 . 6 7  
1.27 
1.51 
2.17 

3.66 
4 .20  
2.24 
0 .04  
0 . 7 0  
0 . 0 3  
2 .21  
0 . 7 0  
0 . 4 2  
0 .25  
0 . 0 2  
0 .44  
0 . 2 4  
1.36 
0 . 3 6  
0 . 1 3  
0.00 
0 . 7 2  

2 . 1 9  
2.28 
0.09 
2.24 
2 . 6 0  

1.35 
4 . 7 1  
2 .83  
0 .04  
0 .24  
0 . 2 4  
1.46 
0 .56  
0 .48  
1.24 
0.43 
0 .05  
0.06 
0 .16  
1.13 
0 .16  
0 . 2 8  
0 .94  
1.91 

0 .28  
3 .31  
2 .59  
4 .85  

14.07 
12.92 
4.48 
0.10 
1.30 
0 . 1 3  
4.51 
1.65 
0 .96  
0 .56  
0 . 0 8  
1.61 
0 .93  
2.26 
1.14 
0 . 2 7  
0 .04  
1.13 

0 . 4 0  
4 . 0 8  
0.90 
6 . 1 5  
3 . 8 5  

2.31 
22 .70  

7.56 
0 .13  
0 .64  
7 . 5 3  
3.89 
1.34 
I ,  70 
2.65 
I .06 
0 . 2 1  
0 . 1 3  
0 . 4 9  
2 .43  
0 .35  
0 .61  
2.39 

12.52 

4 .80  
5 . 6 8  
6 .28  

12.11 

14.73 
9.77 
3 . 6 0  
0 . 2 0  
2 .70  
0 .25  
8 .05  
5 . 4 6  
3 .12  
I .90  
0 .52  

15.06 
2.25 
5 .87  
3.06 
1.08 

.o. 28 
5 . 3 2  

13.29 
4.24 
1 .84 

15.95 
14 :58 

4 .25  
17.70 
5 . 5 0  
0 .24  
1.34 
2.47 
8.73 
4 .02  
3 . 4 0  
8.83 
3 .39  
0 . 4 1  
0 . 5 2  
1.18 
7 . 9 2  
I . 08  
2 . 5 0  
5.87 

56.45 

13.89 
12.74 
11.31 
19.70 

10.57 
10.55 
7 .46  
4 .77  
7.65 
3 .58  

14.11 
13.77 
11.13 
5 . 9 0  
4 .45  

22.85 
8 . 7 8  
9 . 2 2  

11.43 
5 . 8 3  
3.24 

10.46 

13.65 
12.56 
4 .93  
8 . 9 3  

12.24 

7 . 5 7  
19.94 
14.07 
2.45 
4.82 

12.67 
18.17 
I O .  54 
9 .95  

12.71 
9 . 5 2  
4 . 9 2  
4.14 
5 .83  

12.10 
3 .92  

11.44 
11.30 
7.94 

14.31 
6 .OO 

15.36 
4.53 

6.47 
6 . 7 8  
8 . 0 0  
5 .65  
7.28 
7.34 
6 .55  

11.97 
8.69 
6 . 2 5  
7 .63  
7 .73  
8.28 
6 . 5 2  
0 . 3 7  
5 .43  
8 .71  
9.06 

16.33 
12.05 
7 .36  
6 . 6 9  
4.88 

10.18 
3 .53  
6 . 1 5  

14.24 
2.95 
6 . 6 2  
7 .40  
7 . 7 4  
7 .82  
5 . 4 9  
7.55 
6 .11  
5 .02  

12.34 
6 . 6 9  
4.75 
7 .82  
6 . 8 2  
1.49 

9 .61  
4 .23  

11.35 
5.26 

3.85 
4.95 
5 . 8 6  
8 .42  
6 .85  
6.32 
4 .62  
5 .74  
7.96 
8 . 0 2  
4 . 3 6  
5 .42  
7 . 3 6  
6 .55  
2 .40  
8 .37  
8.52 
5.59 

10.45 
7.84 
8 .25  
4 .91  
4 .42  

5 .65  
2.12 
4.74 
7 .51  
6 .91  
6 .45  
4.89 
6 .91  
8 . 2 0  
6.34 
5 .18  
6 . 8 2  
7 .01  
5 .59  
5 .48  
6 . 5 0  
5 . 3 0  
4 .96  
1.33 

6 .83  
4.63 
7.27 
4.57 

4 .18  
4 .42  
6 .96  
8 . 7 0  
6.75 
8 .27  
5.79 
5 . 2 0  
5 . 6 0  
6 .96  
8 .04  
4 .41  
7.15 
5 .82  

17.63 
6.33 
7 .50  
6.68 

4.96 
6 .34  
8 . 6 3  
6 .98  
6 .05  

7 . 1 8  
1.94 
2 .61  
6 . 9 1  
8.45 
7 .06  
4.97 
6 . 4 3  
7 . 0 0  
5 . 5 9  
8 .55  
7.47 
8 . 5 7  
7 .49  
6 .15  
8 . 5 1  
7 .64  
6 . 3 2  
I .  39 

0 .74  7 .93  12.36 12.10 5 .31  5 . 7 1  4.34 
1.89 11.82 14.49 16.78 12.66 7 .49  4 .38  
3 . 5 0  6 . 7 3  8 . 7 3  18.24 10.00 7 .26  5 .65  
1.57 12.74 23.39 11.96 5 .29  4.37 4 . 3 0  

8-9 

5.49 
4.34 
4.99 
3 . 8 0  

3.88 
5 .  I O  
5 .62  
6 .85  
7 . 3 1  
7.34 
5 .11  
5 . 0 3  
6 .74  
6.53 
7 .94  
3.46 
6 . 4 1  
7 . 8 7  
6 . 6 0  
7.17 
6.86 
6 .42  

4.27 
4 .88  
6 .85  
3 .98  
5 . 2 0  

6 . 8 1  
2.28 
8.36 
8 . 0 7  
8.17 
5 .51  
4.93 
6 . 7 0  
6 . 4 8  
6 .22  
6.74 
8.59 
7 . 4 0  
7 .36  
6 .12  
8.94 
6 .91  
7.74 
1.69 

4 .52  
2.62 
4 .56  
3 .81  

9- 1 0  

6 . 1 0  
5.56 
5 .28  
5 .49  

5 .79  
5 .44  
8 . 9 0  

12.02 
10.09 
11.94 
8 . 3 8  
7.97 
8 .53  

l l : 1 6  
10.53 
6 . 0 7  
9.56 
6 . 0 0  
9.23 

11.03 
11.12 
9 . 1 0  

6 .  15 
8.08 

11.44 
7 .14  
9 .55  

6 . 8 8  
2 . 3 6  
6 .25  
8 . 4 9  

10.54 
8 . 7 8  
6 .09  
6 . 4 0  
8 .11  
6 . 1 9  
9 .14  
9.17 

11.15 
9 . 9 0  
8 . 4 2  
8.94 
8 . 0 7  
6 .63  
2 .29  

7.78 
4 .74  
5.50 
5 . 1 0  

10- I 4  

37 * 84 
31.66 
33.80 
37.30 

32 .00  
34.49 
46.20 
53.26 
48.39 
54.74 
40.01 
39.28 
45.87 
52.42 
56.38 
32.82 
48.95 
44.31 
47.69 
54.31 
53.73 
45.38 

27.89 
36.87 
49.64 
36.44 
35.79 

47.61 
18.96 
40.52 
48.85 
55.79 
42.60 
38.89 
48.75 
46.67 
43.96 
48.25 
56.16 
55.96 
49.57 
42.62 
56.69 
49.32 
46.62 
11.30 

24.82 
22.69 
27.94 
27.13 

Q 
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Table 1-6. MAJOR IONS I N  SEDIMENT SAMPLES 

EH NA CA K MG CL SO4 
S I T E  DATE (MV) PH (G/L) (G/L) (G/L) ( G / L )  (G/L) (G/L) 

DE 
DN 
DS 
DW 
E l  
E2 
E3 
E4 
E5 
M3 
M6 
M 1 0  
M20 
MIOA 
M2 1 
M22 
MI5 
M I 8  

SE 
sw 
DW 
DE 
ON 
os 
NE 
NW 

06/08/8 1 
06/08/81 
06/08/8 1 
06/06/8 1 
06 /08 /8  1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 I 
06/08/8 1 
06/08/81 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06 /08 /8  I 

09/11/81 
09/ 11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 

-023.00 
-058.00 
-018.00 
-108.00 
0012.00 
-058.00 
-009.00 
-033.00 
0037.00 
-01 1 .OO 
-013 .OO 
-028. op 
0002.00 
-068.00 
0042 .OO 
0132.00 
0092 .OO 
0037.00 

-080.00 
-238 .OO 
-098.00 
-171 .OO - 150.00 
-160.00 
-160.00 
-143.00 

07 .20  09.30 0 .380  0 . 3 5 0  01.10 18.00 02.38 
06 .90  08 .60  0 .370  0.300 01.04 17.10 02 .15  
06.70 09 .20  0 .380  0 .320  01 .09  17.20 02 .20  
06 .80  09 .20  0.380 0 .320  01.06 17.90 02.10 
06 .40  04 .20  0.170 0.090 01.16 0 6 . 7 0  00 .80  
06.70 05 .80  0.240 0 .160  00.64 09 .90  01.15 
0 7 . 5 0  07 .30  0 .290  0 .230  00 .82  13.50 0 1 . 4 0  
07 .20  07 .30  0.300 0 .230  00.84 13.30 01.65 
0 7 . 1 0  0 8 . 1 0  0.340 0 . 2 6 0  00.97 15.30 0 1 . 9 0  
07 .20  10.50 0 .360  0 .300  01.06 16.80 01.92 
06 .80  08.80 0 .370  0.310 01.06 17.00 0 1 . 9 0  
06 .80  09 .10  0 .370  0 .340  01.04 17.20 02 .20  
07.10 09 .90  0.380 0.360 01.26 19.40 02.28 
06.80 0 9 . 4 0  0 . 3 6 0  0.330 01.04 17.20 01.95 
06 .70  08 .30  0 .350  0 .280  00.96 15.70 01.88 
06 .90  06 .50  0 .380  0 .370  00.74 17.80 02.35 
07 .20  08 .90  0 .380  0.300 01.06 16.90 02 .45  
0 6 . 5 0  0 9 . 1 0  0.380 0 . 3 2 0  01 .09  17.20 0 2 . 1 0  

6 7 . 4 0  39999 0 .290  0 .230  99999 13.90 02 .00  
07 .20  06.20 0 .260  0 .210  00.65 13.00 01.80 

07 .20  06 .60  0 .280  0 .210  00.71 13.60 01 .90  
0 7 . 2 0  04.30 0.190 0 .130  00.47 08 .60  01 .80  
07 .20  06 .00  0 .260  0.210 00.65 13.30 01 .80  
07 .20  05.90 0 .260  0.220 00.69 13.40 02.00 
07 .40  05.90 0 .270  0 .210  00.69 13.10 01 .80  

07 .40  0 6 . 0 0 . 0 . 2 6 0  0 .210  00.65 12.90 01 .80  

E l  09/10/81 -196.00 06.80 02.20 0 .100  0 .030  00 .20  03.70 00 .20  
E2 09/10/81 - 2 3 5 . W  07 .20  03 .70  0 .170  0,110 00.44 07 .20  01 .00  
E3 09/10/81 -220.00 0 7 . 4 0  04.80 0 . 2 0 0  0 .150  00.55 09.50 01.10 
E4 09/10/8l  -225.00 07 .30  04 .10  0 .190  0 .130  00 .50  08 .50  01 .30  
E5 09/10/81 -178.00 07 .20  04.60 0.210 0 .150  00.56 09.70 01.40 

M1 
M3 
M9 
M 1 0  
MI5 
M6 
M I 8  
M2O 
M 1 1  
MIOA 

M I 8  
DW 
MIOA 
E2 
E l  
E4 
DS 
DN 
E5 
NE 
M 1 0  
E3 
M3 
NW 
M1 
SE 
sw 

09/11/81 
09/ 11/01 

09/ 1 1 / a  1 
09/11/81 

09/11/81 
09/11/01 
09/11/81 
09/11/81 
09/11/81 
09/11/81 

12/02/8 1 
12/02/8 1 
12/02/81' 
12/02/8 I 
12/02/8 1 
12/02/81 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/81 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 

12/02/8 1 
12/02/81 

12/02/a 1 

-161 .OO 
-178.00 
-098.00 
-190.00 
-218.00 
-156.00 
-190.00 - 164 .OO 
-161 .OO 
-256.00 

-213.00 
- 1 0 1  .OO 
-078.00 
-226 .OO 
-189.00 
-122.00 
-133.00 
-143.00 
-179.00 
0247 .OO - 1 99 .00  
-126.00 
-253 .OO 
-058.00 
-192.00 
-102.00 
-200.00 

06 .80  05 .30  0.250 0.220 00.63 12.30 02 .00  
0 7 . 1 0  05 .40  0.260 0.220 00.64 12.50 02.00 
07 .20  05.40 0.260 0 .200  00.65 12.10 01 .80  
07 .20  06 .00  0 .270  0 .220  00.66 12.30 01 .90  
06.80 06.00 0.300 0.230 00 .70  13.90 01 .90  
07 .00  06.00 0.290 0.230 0 0 . 7 0  13.90 01.80 
07.00 05.70 0.280 0 . 2 2 0  00.69 13.20 02 .00  
0 7 . 0 0  05.20 0 .260  0.190 00.61 12.10 01.90 
07 .10  06.70 0 .260  0 .210  00.72 12.10 02 .00  
07.30 05 .40  0 .250  0 .200  00 .61  14.90 01 .90  

07 .50  0 9 . 6 0  0 .380  0.340 01.12 18.30 02.80 
07 .50  10.00 0 . 3 8 0  0 .340  01.06 18.90 02.60 
07 .40  10.20 0 . 3 8 0  0.340 01.04 19.20 02 .60  
07.60 06 .80  0 .280  0 .230  00.73 12.20 02 .80  
07 .00  04 .10  0.140 0.400 00 .40  07 .30  00 .60  
07 .10  07 .30  0 . 3 0 0  0.250 00 .80  13.40 01.80 
07 .40  10.20 0 .380  0 .350  01.03 18.90 0 2 . 8 0  
07.30 09 .20  0 .360  0.330 00.97 17.60 02 60 
07 .30  07.30 0.300 0 .260  00.92 14.80 01 .80  
07.80 08.90 0.370 0.370 01 .04  17.90 02 .50  
07.50 09 .70  0 .380  0.350 01 .04  19.10 02 .50  
0 7 . 4 0  06 .40  0 .280  0.240 00.80 12.90 01 .80  
07.70 08 .90  0.370 0.340 01.03 17.60 02.60 
07.40 09.30 0 .370  0.320 01.05 18.20 02 .50  
07.60 0 8 . 9 0  0 .370  0.320 01.05 17.60 02 .50  
07 .50  09 .60  0 .390  0.320 0 1 . 1 1  18.80 02.70 
07 .50  09 .30  0 .370  0 .340  01.04 18.40 02 .40  
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S I T E  

M20 
MI5 
OE 
M I  1 
M6 
M 9  

DE 
DN 
DS 
OW 

E l  
E2 
E3 
E4 
E5 

M I  
M3 
M6 
M9 
M I 0  
M20 
MIOA 
M I  I 
MI5 
MI8 
NE 
NW 
SE 
sw 

Table 1-6. MAJOR IONS I N  SEDIMENT SAMPLES (Continued). 

DATE 

12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 

03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 

03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 

03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 

EH 
( M V )  

-205.00 
-149.00 
-126.00 
-119.00 
0021 .OO 
-101 .OO 

0038 .OO 
0059.00 
0003.00 
-039.00 

-024.00 
-092.00 - I 57 . 00 
-128.00 
-191 .OO 

-079 .OO 
- 1 63.00 
-144.00 
0076.00 
W 3 0 . 0 0  
-070.00 
0012.00 
-173.00 - 147 .OO 
-023 .OO 
-027.00 
0049.00 
-131 .OO 
OOO8.00 

NA CA K MG CL SO4 
PH (G/L) (G/L) (G/L) (G/L) (G/L) ( G / L )  

07.30 08 .40  0.360 0.330 01.01 17.40 02.40 
07.50 08.80 0.370 0.320 01.04 18.20 02.60 
07.60 09.00 0.380 0.330 01.07 18.20 02.70 
07.50 09.10 0.370 0.340 01.05 18.00 02.70 
07.90 09 .20  0.380 0.340 01.05 18.90 02.40 , 

07.50 09.20 0.380 0 .340  01.07 18.40 02.50 

07.40 09.76 0 . 4 2 0  0.420 01.17 17.00 03.30 
07.00 09.28 0.400 0.360 01.08 16.80 02.25 
06 .90  09.33 0.390 0.370 01.06 16.50 02.15 
06.90 09.00 0 .380  0.340 01.03 17.00 02.15 

06.80 01.16 0.050 0 .020  00.10 01.70 00.14 
07 .00  04.16 0 .150  0.150 00.40 06.40 00.65 
07.30 05 .84  0.230 0.260 00.68 10.80 01.49 
07.00 05.64 0.230 0.280 00.62 10.60 01.24 
07.20 07 .00  0.310 0.300 00.80 12.30 02.00 

07.20 09.23 0.380 0.380 01.12 16.80 02.25 
07.40 09.54 0.390 0 .490  01.15 17.30 02.95 
07.60 09.01 0.340 0 .420  01.02 16.50 02.35 
07.20 09.17 0.380 0.370 01.10 17.00 02.20 
06.90 10.24 0 .390  0.390 01.07 17.50 02.42 
07.10 09.69 0.390 0.430 01.19 18.20 99999 
07.10 09.36 0.380 0.330 00.99 17.00 02.15 
07.20 10.03 0.380 0.510 01.16 17.30 02.90 
07.20 09.53 0.400 0 .580  01.11 17.30 03.17 
06.90 09.79 0.420 0.370 01 .12  17.30 02.45 
07.20 08.96 0.370 0.400 01.09 16.80 02.37 
07.00 09.32 0.400 0 .420  01.09 17.30 02.42 
07.10 09.33 0.380 0.400 01.04 17.00 02.52 
06.80 10.40 0.430 0.480 01.18 18.00 03.55 
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Table 1-7. CHEMICAL OCEANOGRAPHY - W A T E R  QUALITY 

3 INSTR WATER 
DEPTH TEMP D.O. "3-N N02-N N03-N TOT-P 0-PO4 SI02 

S I T E  DATE ( M )  ( C )  (MG/L) PH (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L 

E l  04/09/81 00.00 23.00 07 .40  07 .10  00.22 00.03 00.12 00.05 00.02 02 .60  
E l  04/09/81 04.88 23.00 08 .60  07 .10  00.14 00.03 00 .12  0 0 . 1 1  00.04 02 .40  
E2 04/09/81 00.91 22 .00  06 .70  07 .10  00.26 00.03 00.15 00.10 00.03 03.00 
E3 04/09/81 00 .61  21 .00  07 .70  07 .00  00.04 00.03 00.07 00.14 00.04 0 2 . 3 0  
E4 04/09/81 00 .91  21.00 08.00 07 .20  00.07 00.02 00.13 00.10 00 .01  03 .30  
E5 04/09/81 00.00 21.00 07.40 07 .10  00.10 00.02 00.13 0 0 . 1 0  00.07 02 .80  
E5 04/09/81 06 .71  21.00 0 6 . 9 0  06.60 00.07 00.02 00.15 00 .14  00.08 02 .60  

MI 04/10/81 00.00 22.00 06 .00  
MI 04/10/81 09.75 22.00 05.10 
M3 04/10/81 00 .00  22.00 0 9 . 4 0  
M3 04/10/81 39.75 22.00 08.00 
M6 04/10/81 00.00 22.00 0 7 . 9 0  
M6 04/10/81 09.75 22.00 06 .20  
M9 04/10/81 00.00 23.00 07 .20  
M9 04/10/81 09.14 22.00 07 .60  
M I 0  04/10/81 00.00 22.00 08.00 
M 1 0 .  04/10/81 09 .45  22.00 08.00 
M20 04/10/81 00 .00  22 .00  07 .80  
M20 04/10/81 10.06 22.00 07 .80  
MIOA 04/10/81 00.00 22.00 08.00 
MIOA 04/10/81 09.75 22.00 07 .90  
MI1 04/10/81 0 0 . 0 0  22.00 07 .40  
M I 1  04/10/81 10.36 22.00 07 .40  
M21 04/10/81 05.79 22 .00  07 .00  
MI3 04/10/81 00.00 20.60 07 .80  
M23 04/10/81 0 0 . 0 0  19.80 07 .55  
MI5 04/10/81 00.00 22.00 07 .90  
MI5 04/10/81 10.06 22.00 0 7 . 9 0  
M I 8  04/10/81 00.00 22.00 07 .70  
M I 8  04/10/81 10.06 22 .00  08.10 

DE 
DE 
DN 
ON 
DS 
os 
DW 
DW 

05/21/81 00.00 25.00 09 .00  
05/21/81 09.75 25 .00  07 .00  
05/21/81 0 0 . 0 0  23.00 07 .50  
05/21/81 09.45 23.70 04 .60  
05/21/81 00.00 23.00 0 7 . 2 0  
05/21/81 11.58 24.50 04 .30  
05/21/81 00 .00  25.00 0 8 . 7 0  
05/21/81 0 9 . 7 1  25.00 04 .40  

E l  05/22/81 00.00 24 .80  06 .70  
E l  05/22/81 04 .50  25.00 06.60 
E2 05/22/81 00 .00  23.00 07.30 
E3 05/22/81 0 0 . 0 0  23.00 07 .60  
E4 05/22/81 00.00 23.00 07 .90  
E5 05/22/81 0 0 . 0 0  23.50 08 .00  
E5 05/22/81 07.62 23.00 08.00 

M3 05/21/81 00.00 25.00 0 8 . 6 0  
M3 05/21/81 09.75 25.00 04 .00  
M I 0  05/21/81 00.00 23.50 07 .30  
M I 0  05/21/81 10.97 24.40 04 .20  
MIOA 05/21/81 00.00 23.10 07 .60  
MIOA 05/21/81 09.75 23.60 04.00 
M21 05/21/81 00.00 22.80 05.10 
M21 G5/21/81 0 6 . 4 0  23.00 06.80 
M22 05/21/81 00.00 24.50 09 .00  
M22 05/21/81 12.50 24.50 05 .00  
MI8 05/21/81 0 0 . 0 0  99999 0 9 . 4 0  
M I 8  05/21/81 09.75 99999 06 .00  
NE 05/21/81 00.00 23.50 0 7 . 8 0  
NE 05/21/81 10.67 24.50 04 .40  
NW 05/21/81 00.00 23.00 07 .40  
NW 05/21/81 09 .45  23.50 04 .10  
SE 05/21/81 00 .00  23.50 07.60 
SE 05/21/81 09.75 24 .00  04 .40  

07.00 00.03 
07 .20  00.08 
07.50 -1 .00  
06.00 00.03 
07.60 - 1 . 0 0  
07.60 00.03 
07 .20  -1.00 
07 .50  00.04 
07 .20  -1.00 
07 .40  00.03 
07 .40  00.03 
07 .20  00.02 
07 .80  - 1 . 0 0  
07 .70  -1.00 
07 .20  - 1 . 0 0  
07 .00  - 1 . 0 0  
08.14 99999 
08.25 99999 
08.20 99999 
07 .70  00.03 
07.40 99999 
07 .40  - 1 . 0 0  
07 .60  00.03 

08.60 00.02 
0 8 . 4 0  00.47 
08 .50  - 1 . 0 0  
08 .40  ,00.45 
08.50 00.14 
08 .40  00.62 
08.60 00.55 
08 .40  00 .50  

99999 01.92 
99999 01.93 
99999 01 .66  
99999 00 .20  
99999 00.24 
99999 00 .20  
99999 00.17 

08 .60  00.02 
0 8 . 3 0  00.54 
08 .50  00.04 
08.40 00.42 
08 .50  00.05 
08.40 00.40 
08 .40  00.09 
08.40 00 .23  
08.60 - 1 . 0 0  
08.40 00 .25  
08 .60  00.10 
0 8 . 4 0  00.29 
08 .50  00.08 
08 .50  00 .50  
08.50 00.13 
08 .40  00.46 
08 .50  00.10 
08 .40  0 0 . 4 0  

- 1  .OO 
- 1  .OO 
- 1  .OO 
- 1  .OO 
- 1  .OO 
- 1  .OO 
- 1  .oo 
- 1  .OO 
- 1  .OO 
- 1  .OO 
00.01 
00.01 
00.01 
00.01 
00 .01  
- 1  .OO 
99999 
99999 
99999 
- 1  .OO 
99999 
00 .01  
00 .01  

00.02 
00.02 
00.02 
00.02 
00.02 
00.02 
00.01 
00 .01  

00.07 
00.03 
00.02 
00.02 
00.01 
00.01 
00.01 

00.01 
00.02 
00.01 
00.03 
00.01 
- 1 . 0 0  
00.02 
00 .01  
00.01 
00.01 
0 0 . 0 1  
00.02 
00.02 
00.03 
00.03 
00 .02  
00.02 
00 .02  

00.05 
00.05 
00.02 
00.02 
00 .05  
00.02 
0 0 . 1 1  
00.03 
00 .06  
00.02 
00.04 
00.04 
00.11 
00.1 I 
00.01 
- 1 . 0 0  
99999 
99999 
99999 
00.01 
99999 
00.07 
00.04 

00.08 
00.05 
00 .21  
00.06 
00.19 
00.04 
00.09 
00.06 

00 .16  
00 .20  
00 .21  
00 .02  
0 0 . 1 1  
00.12 
00.14 

00.17 
00.07 
00.17 
00.03 
00.17 
00.09 
00.16 
00 .  16 
00.02 
00.02 
00.09 
00.12 
00.19 
00.03 
00.12 
00.05 
00 .17  
00.04 

00.02 
00.02 
00.01 
00.08 
00.02 
00.06 
00 .03  
00.05 
00.02 
00 .01  
00 .01  
00.01 
00.03 
00.02 
00.01 
00.02 
99999 
99999 
99999 
00.02 
99999 
- 1  .OO 
00.03 

00.02 
00.03 
00.03 
00.05 
00.02 
00.04 
00.02 
00.06 

0 0 . 0 8  
00.09 
00.09 
00.06 
00.04 
00.03 
00.03 

00.02 
00 .03  
00.02 
00.04 
00.02 
00.06 
00.02 
00.08 
00.01 
00.05 
00 .02  
00.06 
00.03 
00.07 
00.01 
00 .04  
00 .02  
00.03 

00.02 
00.02 
00.01 
00.03 
00.01 
00.02 
00.03 
00.03 
0 0 . 0 1  
- 1  .OO 
00.01 
- 1  .OO 
00.02 
00.02 
- 1  .OO 
- 1  .OO 
99999 
99999 
99999 
00.02 
99999 
- 1  .OO 
00.03 

- 1  .OO 
00.04 
00 .01  
00.02 
- 1  .OO 
00.02 
- 1  .OO 
00.06 

00 .03  
00.04 
0 0 . 0 4  
00.02 
00.02 
00.02 
00.03 

00.01 
00.04 
00.02 
00.06 
00 .01  
00.05 
00 .03  
X . 0 5  
- 1  .OO 
00.03 
- 1  .OO 
00.05 
00.01 
00.05 
00.01 
00.06 
00 .03  
00.05 

01.10 
00 .90  
00.08 
0 1  .OO 
00 .30  
00 .90  
02 .30  
00.90 
01.10 
00 .60  
01.10 
0 1 . 2 0  
01.50 
0 1 . 5 0  
00 .90  
00 .90  
99999 
99999 
99999 
0 1 . 6 0  
99999 
01 .40  
01 .20  

00.80 
01 .so 
01 .OO 
01 .70  
00 .80  
01.50 
00 .90  
02 .40  

0 4 . 7 0  
05.10 
05 .20  
02 .OO 
02 .10  
01 .40  
01.80 

0 1  .OO 
01 .30  
00.90 
02.00 
0 1  .OO 
01 .30  
01 .20  
02 .80  
00 .50  
02 .00  
00 .80  
02 .30  
00 .80  
02 .20  
0 1 . 1 0  
0 1 . 7 0  
0 1  .OO 
01 .30  

OIL8 
GREASE TURB 
(MG/L) (NTU) 

01.00 07 .00  
01 .00  28.00 
00.80 05 .00  
01.20 07.00 
01 .OO 17.00 
00 .80  22.00 
01 .50  62.00 

01.00 09 .00  
00.07 0 7 . 0 0  
02 .00  02.40 
01 .20  24.00 
01.50 28.00 
01 .20  36.00 
01 .00  06.60 
01 .00  09 .00  
01.00 0 3 . 3 0  
01 .20  04 .00  
01 .20  02 .70  
01 .00  03 .40  
00 .90  0 4 . 2 0  
01.00 04 .00  
00 .80  01 .80  
01 .20  01 .90  
99999 99999 
99999 99999 
99999 99999 
00 .80  04 .40  
0 1 . 0 0  99999 
01.10 04 .00  
01 .00  08 .70  

- 1 . 0 0  01 .00  
-1 .00  13.00 
- 1 . 0 0  00 .70  
- 1 . 0 0  15.00 
- 1  .OO 01 .OO 
- 1 . 0 0  09.00 
- 1 . 0 0  01 .30  
- 1 . 0 0  14.00 

- 1  .OO 25 .00  
- 1 . 0 0  33.00 
- 1 . 0 0  11.00 
-1 .00  19.00 
- 1 . 0 0  12.00 
- 1 . 0 0  0 7 . 0 0  
- 1 . 0 0  14.00 

- 1 . 0 0  00 .70  
- 1 . 0 0  0 7 . 0 0  
- 1 . 0 0  01 .60  
- 1 . 0 0  27.00 
- 1 . 0 0  0 2 . 2 0  
- 1 . 0 0  15.00 
- 1 . 0 0  99999 
- 1 . 0 0  99999 
- 1 . 0 0  01 .70  
- 1 . 0 0  18.00 
- 1 . 0 0  0 2 . 2 0  
- 1 . 0 0  24.00 
- 1 . 0 0  01 .20  
- 1 . 0 0  17.00 
- 1 . 0 0  0 0 . 8 0  
- 1 . 0 0  18.00 
- 1 . 0 0  0 1 . 0 0  
-1.00 11.00 
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Table 1-7. 

INSTR WATER 
DEPTH TEMP D . O .  

S I T E  DATE ( M )  (C) (MG/L) 

DE 
DE 
DN 
DN 
DS 
os 
DW 
ow 

- - 
06/08/81 0.00 29.00 09.20 
06/08/81 8 .00  28.00 04 .70  
06/08/81 0.00 28.50 07.30 
06/08/81 8 . 8 0  28.00 05.40 
06/08/81 0.00 29.00 07.80 
06/08/81 8 .00  28.00 05.00 
06/08/81 0.00 29.00 08.70 
06/08/81 1.50 28.00 04.80 

E l  06/09/81 0.00 30.50 05.70 
E l  06/09/81 3 .60  30.00 0 5 . 7 0  
E2 06/09/81 0.00 29.00 07.30 
E3 06/09/81 0.00 29.30 06.00 
E4 06/09/81 0.00 29.30 06 .50  
E5 06/09/81 0.00 28.80 05.90 
E5 06/09/81 5 . 0 0  28.00 05.00 

M3 06/08/81 0.00 29.00 08 .20  
M3 06/08/81 10.00 28.00 06 .40  
M I 0  06/08/81 0.00 29.00 07.80. 
M I 0  06/08/81 9 .20  28.00 05.00 
M I O A  06/08/81 0.00 28.50 07 .30  
MIOA 06/08/81 9 .00  28.00 05.60 
M21 06/08/81 0.00 28.50 06 .80  
M21 06/08/81 5 .50  28.00 04 .10  
M 2 2  0 6 / 0 8 / 8 1  0.00 2 8 . 0 0  07 .90  
M22 06/08/81 10.50 27.50 05.30 
MI8 06/08/81 0.00 29.50 09 .50  
MI8 06/08/81 9.50 28.00 04 .70  
NE 06/08/81 0.00 28.50 07 .40  
NE 06/08/81 9 . 0 0  28.00 05.10 
NW 06/08/81 0.00 28.50 07 .40  
NW 06/08/81 8 .00  28.00 06.00 
SE 06/08/81 0.00 29.00 07 .60  
SE 06/08/81 9 .00  28.00 05.40 

DE 07/16/81 0.00 31.00 08.90 
DE 07/16/81 10.00 29.50 03.00 
ON 07/16/81 1 . 0 0  29.80 09.10 
DN 07/16/81 9 .20  29.00 01.90 
OS 07/16/81 1.00 32.30 08.40 
DS 07/16/81 10.50 29.50 00.60 
OW 07/16/81 0.00 31.00 08.20 
OW 07/16/81 10.00 29.00 00.70 
E l  07/16/81 0.00 32.00 06 .70  
E l  07/16/01 3 .00  32.50 04.50 
E2 07/16/81 0.00 31.50 08.10 
E3 07/16/81 0.00 31.80 07.90 
E4 07/16/81 0.00 31.00 05.70 
E5 07/16/81 0.00 29.80 05.20 
E5 07/16/81 6 .80  29.50 01.70 
M3 07/16/81 0.00 31.00 07.50 
M3 07/16/61 10.50 29.00 00.80 
M I 0  07/16/81 0.00 32.00 08.80 
M I 0  07/16/61 1 0 . 0 0  29.50 00.50 
M I O A  07/16/81 1.00 29.00 08.80 
MIOA 07/16/81 9c80 29.00 00.80 
M21 07/16/81 0.00 30.00 07.00 
M21 07/16/81 6.00 29.00 02.60 
M22 07/16/81 1.00 32 .00  07 .90  
M22 07/16/81 12.20 30.00 02.20 
MI8 07/16/81 1.00 31.00 08.90 
MI8 07/16/81 10.50 30.00 00.70 
NE 07 / f6 /81  0.00 32.00 09.00 
NE 07/16/81 9 .70  30.50 03 .90  
NW 07/16/81 1.00 31.00 09.00 
NW 07/16/81 9 .30  29.50 01.30 
SE 07/16/81 0.00 31.50 09.10 
SE 07/16/81 10.00 29.50 00.60 

CHEMICAL OCEANOGRAPH 

08 .60  00.05 
08.40 00.13 
08.50 00.05 
08.40 00.17 
08.50 0 0 . 0 4  
08.40 00.16 
08.30 00.03 
08 .40  00.13 

07.20 00.34 
07 .20  00.30 
08.30 00.12 
07.90 00.04 
07.90 00.04 
08.10 00.28 
08.30 00.15 

08 .60  00.04 
08.30 00.11 
08.50 00.04 
08.40 00: I 4  
08.  SO 00.07 
08.50 00.16 
08.50 00.07 
08.40 00.18 
08.50 0 0 . 2 1  
08.30 00.15 
08.60 00.02 
08.40 00.17 
08.50 00.06 
08 .40  00.18 
08 .50  00.06 
08.40 00.13 - 
08.50 00.06 
08.40 00 .15  

08.60 00.03 
08 .10  00.24 
08.50 00.05 
07.80 00.18 
08 .40  00.01 
07.70 00.24 
08.40 00.03 
07.70 00.18 
06.90 00.05 
07.10 00.15 
08.70 00.03 
09.00 00.03 
99999 00.08 
07.80 00.06 
08.10 00.16 
08.30 00.04 
07.70 00.19 
08.30 00.28 
07.70 00.01 
07.80 00 .02  
08.  SO 00.06 
08.30 00.02 
07.70 00.29 
08. so 00.0 1 
07.90 00.23 
08.40 00.01 
07.90 00.16 
08.60 00.02 
08.20 00.15 
08.50 00.0 1 
07.70 00.10 
08.40 00.02 
07 .80  00.40 

00.02 
00.02 
00.02 
00.02 
00.02 
00.02 
00.02 
00.02 

00.03 
00.03 
00.02 
00.02 
00.01 
00.03 
00.03 

00.02 
00.02 
00.02 
00.02 
00.02 
00.02 
00.02 
00.03 
0 0 . 0 2  
00.01 
00.02 
00.02 
00.02 
00.03 
00.02 
00.03 
00.03 
00.02 

- 1  .OO 
00.03 
-1  .OO 
00.07 
- 1  .OO 
00.03 
00.01 
00.08 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1 . 0 0  
00.03 
00.10 
'00.02 
00.06 
00.02 
- 1  .OO 
- 1  .OO 
00.11 
- 1  .OO 
00.04 
-1 .oo 
00.01 
-1 .OO 
00.06 
- f  .OO 
00.04 
- 1  .oo 
00.08 
- 1  .OO 
00.02 

Y-WATER 

N03-N 
(MG/L ) 

- 1  .OO 
00.03 
- 1  .OO 
00.04 
00.11 
00.04 
-1  .OO 
00.04 

00.10 
00.10 
00.05 
00.05 
00.01 
00.09 
00.08 

- 1  .OO 
00.03 
-1.00 
00.04 
- 1  .OO 
00.04 
00.10 
00.11 
00.03 
00.02 
00.16 
00.04 
-1  .oo 
00.04 
-1.00 
00.07 
- 1  .OO 
00.04 

-1  .OO 
-1  .OO 
-1  .OO 
00.03 
-1  .OO 
- 1  .OO 
-1  .OO 
00.05 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
- t . O O  
00.01 
00.13 
00.02 
00.06 
-1  .OO 
- 1  .OO 
- 1  .OO 
00.06 
-1.00 
00.07 
- 1  .OO 
- 1  .OO 
- 1 . 0 0  
00.04 
-1 .OO 
00.04 
- 1  .OO 
00.05 
- 1  .oo 
- 1  .OO 

QUALITY (Cont 

00.02 00.02 
00.02 00.04 
00.04 00.03 
00.10 00.08 
00.03 00.03 
00.07 00.08 
00.02 00.02 
00.03 00.04 

00.12 00.07 
00.14 00.08 
00.07 00.04 
00.05 00.05 
00.04 00.08 
00.06 00.05 
00.05 00.06 

00.01 00.03 
00.03 00.05 
00.02 00.03 
00.03 00.07 
00.02 00.03 
00.04 00.06 
00.05 00.04 
00.02 00.10 
00.02 00.03 
00.02 00.03 
00.02 00.02 
00.02 00.04 
00.02 00.03 
00.12 00.08 
00.03 00.04 
00.08 00 .10  
00.03 00.04 
00.03 00.06 

00.01 - 1 . 0 0  
00.08 00.07 
00.01 -1.00 
00.04 00.04 
00.01 -1.00 
00.12 00.12 
00.02 -1.00 
00.07 00.07 
00.11 00.05 
00.24 00 .21  
00.07 00.03 
00.06 00.03 
00.05 00.02 
00.05 00.02 
00.06 00.05 
00 .01  00.01 
00.10 00.09 
00.01 00 .01  
00.14 00.13 
00.01 -1.00 
tX .06  00.04 
00.02 00.01 
00.03 00.05 
00.01 00.04 
00.07 00.06 
00.01 -1.00 
00.08 00.08 
00.01 -1.00 
00.08 00.06 
00.01 -1.00 
00.05 00.05 
00.01 00 .01  
00.15 00.13 

:inued) 

SI02 
(MG/L 

01.30 
01 .70  
02.00 
04 .40  
01.60 
03.30 
01 .80  
02.10 

I O .  00 
OS. 90 
06.70 
03 .20  
01.70 
04.00 
02.40 

01.60 
02.50 
01.40 
02.90 
01.90 
03.20 
01.60 
09 .50  
01.30 
01.80 
01 .60  
0 2 . 1 0  
01.80 
04 .30  
01 .80  
04.40 
O f  .80 
02.20 

01 .10  
02 .90  
01.10 
03.30 
01.10 
04.90 
01.10 
03.20 
09 .OO 
12.10 
07.50 
07.80 
08.10 
03.10 
03.90 
03.40 
03.70 
01.30 
04.90 
01.20 
03.00 
01.30 
02.60 
01.10 
02.60 
03. SO 
04.10 
01 .10  
03.20 
01.10 
03.10 
01 .10  
05 .20  

OIL& 
GREASE 
(MG/L) 

- 1  .OO 
- 1  .OO 
20. I O  
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .oo 

-1  .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
- 1  .OO 
- 1  .OO 
-1 .OO 

- 1  .OO 
-1  .OO 
- 1  .oo 
- 1  .oo 
- 1  .OO 
- 1  .OO 
-1 .oo 
- 1  .OO 
- 1  .OO 
- 1  .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
-1  .OO 
-1 .OO 
-1  .OO 
-1  .OO 
-1  .oo 
- 1  .OO 
-1 .oo 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .oo 
00.80 
-1 .OO 
01.40 
-1 .OO 
00.70 
-1 .OO 
01.40 
-1 .OO 
- 1  .OO 
-1.00 
-1 .OO 
-1 .OO 
-1.00 
- 1  .OO 
- 1  .OO 
-1.00 
- 1  .OO 
00.60 
-1 .OO 
- 1  .oo 
-1.00 
-1 .OO 
- 1  .OO 
- 1  .oo 
- 1  .oo 
- 1  .oo 
- 1  .OO 

TURB 
(NTU) 

03 .00  
06.30 
03.00 
41 .OO 
03.00 
27.00 
03.00 
10.00 

43.00 
39.00 
15.00 
18 .OO 
24.00 
07.5C 
08.00 

02.60 
13.00 
03.00 
21 .OO 
03.00 
34.00 
03.90 
57.00 
01.90 
10.00 
03.20 
17.00 
03.40 
50.00 
37.00 
36.00 
02.70 
17.00 

01.10 
02.40 
01.40 
02.90 
01.00 
02.70 
02.20 
02.30 
41 .OO 
90.00 
14 .OO 
10.00 
1 4 . 0 0  
09.30 
10.00 
04.00 
02.90 
03. SO 
05. SO 
02. so 
02.00 
03.70 
09.00 
04.00 
03.60 
02 .20  
04.50 
01.50 
29.00 
0 1 . 4 0  
02.40 
02. so 
03.00 

1-45 
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OS 08/07/81 
DS 08/07/81 
DN 08/07/81 
DN 08/07/81 
DE 08/07/81 
DE 08/07/81 
OW 08/07/81 
DW 08/07/81 
NE 08/07/81 
NE 08/07/81 
NW 08/07/81 
NW 08/07/81 
SE 08/07/81 
SE 08/07/81 
M3 08/07/81 
M 3  08/07/81 
M I 0  08/07/81 
M I 0  08/07/81 
MIOA 08/07/8 1 
MIOA 08/07/81 
MI8 08/07/81 
MI8 08/07/81 
M21 08/07/81 
M21 08/07/81 
M22 08/07/81 
M22 08/07/81 

0.00 30.80 05.90 
10.00 30.50 01.80 
0.00 30.50 05.70 
9.00 30.50 02.30 
0.00 30.80 06.20 
9.70 30.50 99999 
0.00 31.00 06.10 
9.60 31.00 02.00 
0.00 31.00 05.90 

10.00 31.00 01.00 
0.00 31.00 05.80 
9.50 31.00 02.70 
0.00 31.00 05.80 

10.00 30.50 01.00 
0.00 31.00 06.30 
9.10 31.00 02.40 
0.00 31.00 05.80 

10.00 31.00 02.70 
0.00 31.00 05.60 

10.00 31.00 01.60 
0.00 30.80 06.20 
9.80 31.00 01.90 
0.00 30.50 04.60 
6.00 30.50 04.50 
0.00 31.00 06.00 

11.80 31.00 04.00 

07.93 00.02 
07.5 1 00.09 
07.94 00.05 
07.54 00.07 
08.09 00.02 
07.45 00.09 
08.05 00.02 
07.53 00.11 
07.90 00.03 
07.38 00.12 
07.84 00.04 
07.52 00.02 
07.89 00.03 
07.37 0 0 . 1 1  
08.02 -1.00 
07.7 1 00.02 
07.93 - 1 . 0 0  
07.45 00.06 
07.86 00.02 
07.53 00.10 
08.08 00.01 
07.68 00.07 
07.98 00.06 
07.93 00.11 
08.00 - 1 . 0 0  
07.81 00.05 

00.02 
00.10 
00.03 
00.12 
00.02 
00.12 
00.02 
00> 10  
00.03 
99999 
00.03 
00.13 
00.03 
00.14 
00.02 
00.09 
00.03 
00.09 
00.03 
99999 
00.03 
00.13 
00.03 
00.03 
00.01 
00.02 

00.01 
00.03 
00.01 
00.04 
00.01 
00.03 
00.01 
00.03 
00.01 
99999 
00.01 
00.03 
-1 .OO 
00.04 
00.01 
00.03 
-1 .OO 
00.03 
-1 .oo 
99999 
- 1  .OO 
00.03 
00.01 
00.01 
-1 .OO 
-1 .00 

00.02 
00.06 
00.02 
00.06 
00.02 
00.06 
00.01 
00.07 
- 1  .OO 
00.05 
00.01 
00.03 
-1 .OO 
00.04 
- 1  .oo 
00.03 
00.03 
00.03 
-1 .oo 
00.05 
00.02 
00.05 
00.04 
00.09 
00.01 
00.02 

-1 .OO 
00.04 
-1 .OO 
00.06 
-1 .OO 
00.06 
99999 
00.06 
-1 .OO 
00.05 
00.01 
00.03 
-1 .OO 
00.04 
-1.00 
00.03 
00.03 
00.03 - 1 .OO 
00.05 
-1 .OO 
00.05 
00.04 
00.09 
00.01 
00.01 

01.10 -1.00 
02.90 -1.00 
01.10 -1.00 
03.00 - 1 . 0 0  
01..00 -1.00 
03.20 -1.00 
01.30 -1.00 
02.90 -1.00 
01.30 -1.00 
03.60 -1.00 
01.30 -1.00 
02.60 -1.00 
01.30 -1.00 
02.80 -1.00 
01.90 -1.00 
02.10 -1.00 
01.20 -1.00 
02.10 -1.00 
01.30 -1.00 
02.90 -1.00 
01.10 -1.00 
02.80 - 1 . 0 0  
02.60 -1.00 
04.40 - 1 . 0 0  
01.60 -1.00 
01.30 -1.00 

- 1  .OO 
02.00 
-1 .OO 
07 .OO 
01 .OO 
02.00 
01 .OO 
02.00 
-1.00 
02.00 
01 .OO 
06.00 
-1.00 
01 .OO 
01.00 
04.00 
-1 .oo 
01.00 
-1 .OO 
02.00 
01 .oo 
01 .OO 
14.00 
15.00 
01 .OO 
01 .OO 

E l  08/06/81 0.00 32.00 05.80 06.88 -1.00 00.01 -1.00 00.06 00.02 09.30 -1.00 26.00 
E l  08/06/81 5.00 31.00 06.20 06.82 00.01 00.01 -1.00 00.06 00.02 09.60 - 1 . 0 0  31.00 
E2 08/06/81 0.00 30.50 06.20 07.16 00.13 00.12 00.05 00.03 00.03 06.70 -1.00 08.00 
E3 08/06/81 0.00 29.90 05.80 07.67 00.05 00.01 -1.00 00.04 00.02 06.40 -1.00 07.00 
E4 08/06/81 0.00 29.00 06.20 07.74 00.11 00.01 -1.00 00.03 00.02 06.00 -1.00 07.00 
E5 08/06/81 0.00 30.00 0 5 . 8 0  07.76 00.03 00.01 -1.00 00.04 00.03 05.30 -1.00 07.00 
E5 08/06/81 6.00 31.00 05.40 07.72 00.06 00.01 -1.00 00.04 00.03 05.00 -1.00 09.00 

E5 09/10/81 3.90 27.00 06.90 08.24 00.07 00.03 -1.00 00.05 00.02 01.70 -1.00 05.00 
E5 09/10/8l  0.00 27.00 09.50 08.21 00.08 00.03 00.01 00.02 00.02 01.50 -1.00 06.00 
E4 09/10/81 0.00 26.00 06.00 08.14 00.05 00.01 -1.00 00.03 00.03 05 .80  -1.00 18.00 
E3 09/10/8l  0.00 26.00 06.40 08.04 00.05 00.01 -1.00 00.02 00.02 05.30 -1.00 14.00 
E2 09/10/81 0.00 26.50 06.10 08.14 00.45 00.08 00.03 00.02 00.02 04.70 -1.00 09.00 
E l  09/10/81 0.00 27.50 04.50 07.41 00.04 00.01 -1.00 00.06 00.05 06.10 - 1 . 0 0  02.00 
E l  09/10/8l  1.40 27.50 05.50 07.41 00.14 00.02 - 1 . 0 0  00.04 00.04 09.70 -1.00 12.00 

m 2 1  o s / i r / a i  
M21 09/11/81 
DN 09/11/81 
DN 09/11/01 
NW 09/11/81 
NW 09/11/81 
M I O A  09/11/81 
M I O A  09/11/81 
SE 09/11/81 
SE 09/11/81 
NE 09/91/81 
NE 09/11/8i  
M I 0  09/11/81 
M I 0  09/11/81 
DS 0 9 / 1 ~ / 8 l  
OS 09/11/81 
M22 09/11/81 
M22 09/11/81 
M3 09/11/81 
M3 09/11/81 
DW 09/11/81 
DW 03/11/81 
DE 09/11/81 
DE 09/11/81 
MI8 09/11/81 
MI8 09/11/81 

6.00 28.00 05.90 
0.00 28.00 06.40 
9.30 29.20 01.30 
0.00 28.50 06.70 
9.80 29.00 01.60 
0.00 29.00 06.50 
9.80 29.00 07.00 
0.00 29.00 01.50 

10.00 29.00 02.30 
0.00 29.00 02.50 
9.80 29.00 01.80 
0.00 29.00 06.50 
9.80 29.00 01.60 
0.00 29.00 06.00 
9 .80  29.00 02.20 
0.00 29.00 06.70 

11.50 29.50 07.40 
0.00 29.50 06.10 
9.00 29.50 06.00 
0.00 29.50 07.70 
9.10 29.00 04.90 
0.00 29.50 07.40 
9.70 29.00 02.60 
0.00 29.00 07.20 
9 .50  29.00 05.20 
0.00 29.00 06.60 

08.12 00.19 
08.10 -1.00 
07.74 00.16 
08.08 00.08 
07.66 00.14 
08.09 00.07 
07.65 00.10 
08.05 00.05 
07.71 00.09 
08.06 00.02 
07.60 00.06 
08.05 00.05 
07.65 00.15 
08.04 00.04 
07.69 00.10 
08.04 00.08 
07.90 00.03 
07.93 00.03 
08.04 00.05 
08.13 00.02 
07.80 00.09 
08.13 -1.00 
07.78 00.14 
08.14 00.02 
07.84 00.08 
08.13 00.02 

00.02 
00.02 
00.12 
00.02 
00.13 
00.02 
00.14 
00.01 
00.11 
00.01 
00.12 
00.01 
00.15 
oL.01 
00.09 
00.01 
00.01 
00.01 
00.03 
00.01 
00.04 
00.01 
00.06 
00.01 
00.03 
00.01 

00.01 
-1 .OO 
00.07 
-1 .OO 
00.07 
-1 .OO 
00.05 
-1 .OO 
00.05 
-1 .OO 
00.05 
-1 .OO 
00.05 
00.01 
00.05 
-1 .OO 
-1 .OO 
-1 .OO 
00.01 
00.01 
- 1  .OO 
- 1  .OO 
00.01 
-1 .OO 
-1.00 
-1 .OO 

00.02 
00.03 
00.06 
00.01 
00.04 
-1 .OO 
00.03 
-1 .OO 
00.02 
00.01 
00.03 
00.01 
00.04 
-1 .OO 
00.02 
-1 .OO 
00.02 
00.06 
00.01 
00.01 
00.02 
-1 .oo 
00.04 
00.01 
00.02 
00.01 

00.02 
00.03 
00.02 
00.01 
00.02 
-1 .OO 
00.03 
-1 .OO 
00.02 
00.01 
00.03 
00.01 
00.04 
-1 .OO 
00.02 
-1 .OO 
00.02 
00.01 
00.01 
00.01 
00.02 
00.01 
00.04 
00.01 
00.02 
00.01 

04.80 
02.70 
00.70 
04.70 
03.30 
00.50 
04.10 
00.80 
02.80 
00.80 
03.20 
00.50 
04.10 
00.60 
02.10 
00.40 
00.50 
00.60 
01 .OO 
00.90 
01.30 
00.60 
07.20 
00.40 
01.90 
00.50 

- 1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
- 1  .OO 
- 1  .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
- 1  .oo 
- 1  .OO 

23.00 
10.00 
14 .OO 
02.00 
08.00 
01 .OO 
06.00 
01 .OO 
04 .OO 
01 .OO 
06.00 
02 .OO 
08.00 
02.00 
02.00 
01 .OO 
02.00 
- 1  .OO 
06.00 
01 .OO 
03.00 
01 .oo 
15.00 
02.00 
05.00 
01 .oo 
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Table 1-7. CHEMICAL OCEANOGRAPHY-WATER QUALITY (Continued) 9 

INSTR WATER OIL& 
DEPTH TEMP D.O. “3-N N02-N ND3-N TOT-P 0-PO4 SI02 GREASE TURB 

S I T E  DATE ( M )  ( C )  (MG/L) PH (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (NTU) 

M21 10/02/81 5.70 27.50 00.90 
M21 10/02/81 0.00 27.80 05.90 
NW 10/02/81 9.60 27.20 06.30 
NW 10/02/81 0.00 27.50 07.80 
DW 10/02/81 9.30 27.50 07.00 
DW 10/02/81 0.00 27.50 08.30 
M I 0  10/02/81 10.20 27.50 04.60 
M I 0  10/02/81 0 . h  27.50 07.90 
MIOA 10/02/81 10.70 28.00 06.50 
MIOA 10/02/81 0.00 27.50 08.10 
DN 10/02/81 9.30 27.50 05.20 
DN 10/02/81 0.00 27.50 08.00 
NE 10/02/81 9.40 27.50 07.30 
NE 10/02/81 0.00 27.50 08.10 
DE l0/02/81 9.70 27.50 07.10 
DE 10/02/81 0.00 27.50 08.10 
OS 10/02/81 10.20 27.50 06.80 
DS 10/02/81 0.00 28.00 08.10 
SE 10/02/81 10.10 27.50 05.90 
SE 10/02/81 0.00 27.50 07.90 
M22 10/02/81 12.30 28.00 05.80 
M22 10/02/81 0.00 28.00 07.30 
M3 10/02/81 10.20 28.50 04.70 
M3 10/02/81 0.00 29.00 08.70 
MI8 10/02/81 10.70 28.00 06.20 
MI8 10/02/81 0.00 28.00 07.80 
MIOA 10/02/81 10.30 27.40 06.70 
MIOA 10/02/81 0.00 28.10 08.70 

E 5  
E5 
E4 
E3 
E2 
E l  
E l  

DS 
DS 
DN 
DN 
DE 
DE 
DW 
DW 
NE 
NE 
NW 
NW 
SE 
SE 
sw 
sw 
M3 
M3 
M I 0  
M I 0  
MIOA 
MIOA 
MI8 
MI8 
M2 I 
M2 1 
M2 2 
M22 

10/03/81 7.30 24.00 99999 
10/03/81 0.00 24.00 99999 
10/03/81 0.00 25.00 06.60 
10/03/81 0.00 24.20 06.50 
10/03/81 0.00 25.50 99999 
10/03/81 2.80 26.00 06.60 
10/03/81 0.00 26.00 06.80 

11/12/81 0.00 19.20 07.80 
11/12/81 10.10 19.70 06.80 
11/12/81 0.00 18.90 08.20 
11/12/81 9 .10  20.00 06.50 
11/12/81 0.00 19.00 08.00 
11/12/81 9.40 20.00 07.90 
11/12/81 0.00 19.10 08.20 
11/12/81 9.80 19.30 07.90 
11/12/81 0.00 18.90 08.20 
11/12/81 9.10 20.20 06.00 
11/12/81 0.00 18.70 09.60 
11/12/81 9.10 19.50 06.70 
11/12/81 0.00 19.20 08.10 
11/12/81 9.80 19.90 06.80 
11/12/81 0.00 19.30 08.30 
11/12/81 10.10 20.00 06.80 
11/12/81 0.00 19.40 08.20 
11/12/81 9.40 20.30 06.90 
11/12/81 0.00 19.30 08.00 
11/12/81 
11/12/81 
11/12/81 
11/12/81 

11/12/81 
11/12/81 

11/12/81 

1 I/ 12/8 1 
11/12/81 

9.80 19.40 07.90 
0.00 19.10 08.20 
9.40 19.70 07.30 
0.00 19.08 08.10 
9.80 19.81 05.80 
0.00 18.30 08.50 
5.50 18.60 07.40 
0.00 19.91 07.60 

11.30 20.45 07.30 

08.41 00.03 
08.32 00.09 
08.26 00.04 
08.35 00.01 
08.20 00.03 
08.32 00.01 
08.12 00.12 
08.33 00.04 
07.93 00.06 
08.28 00.11 

08.19 00.02 
07.99 00.03 
08.21 00.02 
07.87 00.03 
08.15 00.01 
07.80 00.02 
08.11 00.01 
07.84 Op.06 
08.19 00.01 
07.82 00.01 
08.03 -1.00 
07.78 00.11 
08.11 -1.00 
08.08 00.04 
08.35 00.01 
08.10 00.03 
08.30 -1.00 

08.61 00.Q4 
08.63 00.04 
08.21 00.09 
08.19 00.01 
08.12 00.20 
07.51 00.03 
07.66 00.02 

07.98 -1.00 
07.93 00.01 
08.13 -1.00 
08.10 00.01 
08.01 - 1 . 0 0  
07.98 -1.00 
08.05 -1.00 
08.00 -1.00 
08.12 -1.00 
07.95 00.02 
08.09 -1.00 
08.15 00.01 
07.95 -1.00 
07.86 -1.00 
07.99 -1.00 
07.88 -1.00 
08.36 -1.00 
08.24 -1.00 
07.99 -1.00 
07.98 -1.00 
08.02 -1.00 
07.97 00.01 
08.43 -1.00 
08.27 00.02 
08.23 -1.00 
08.20 -1.00 
08.13 -1.00 
08.01 -1.00 

07.88 00.12 

-1 .OO 
00.01 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
00.01 
- 1  .OO 
-1 .OO 
00.01 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 

00.01 
00.01 
00.02 
99999 
00.06 
00.13 
00.11 

-1.00 
-1 .OO 
00.01 
- 1  .OO 
-1.00 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .oo 
-1 .OO 
- 1  .oo 

-1 .OO 
00.01 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
00.02 
00.01 
-1 .OO 
-1 .OO 
-1 .OO 
-1.00 
- 1  .OO 
-1 .oo 
-1 .oo 
-1 .OO 
- 1  .oo 
- 1  .OO 
-1 .OO 
-1 .oo 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1.00 
-1 .OO 
-1 .OO 
-1 .OO 

00.02 
00.01 
- 1  .OO 
99999 
00.02 
00.03 
00.02 

-1.00 
-1 .OO 
00.01 
-1 .OO 
-1.00 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
- 1  .OO 
- 1  .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1.00 
-1 .OO 

- 1 . 0 0  -1.00 
-1.00 -1.00 
-1.00 -1.00 
-1.00 -1.00 
00.01 -1.00 
-1.00 -1.00 
-1.00 -1.00 
-1.00 -1.00 
-1.00 - 1 . 0 0  

00.02 
00.03 
00.02 
00.01 
00.02 
00.01 
00.59 
.00.01 
00.03 
00.01 
00.20 
00.01 
00.02 
00.02 
00.03 
00.01 
00.03 
00.01 
00.03 
00.01 
00.03‘  
00.01 
00.06 
00.02 
00.03 
00.01 
00.03 
00.01 

00.03 
00.03 
00.06 
00.05 
00.04 
00.04 
00.04 

00.02 
00.04 
00.03 
00.05 
00.03 
00.04 
00.03 
00.03 
00.03 
00.09 
00.03 
00.04 
00.02 
00.03 
00.02 
00.03 
00.02 
00.04 
00.02 
00.02 
00.02 
00.03 
00.02 
00.04 
00 .0,3 
00.04 
00.01 
00.04 

00.02 
00.05 
00.05 
-1 .OO 
00.02 
-1 .OO 
00.37 
00.01 
00.03 
00.01 
00.16 
00.01 
00.02 
- 1  .OO 
-1 .OO 
- 1  .OO 
00.02 
-1 .OO 
99999 
99999 
00.02 
00.01 
00.08 
00.01 
00.03 
-1 .OO 
00.03 
00.01 

00.02 
00.02 
00.05 
00.04 
00.05 
00.05 
00.04 

00.01 
00.03 
00.02 
00.03 
00.01 
00.02 
00.02 
00.02 
00.01 
00.06 
00.01 
00.03 
00.01 
00.03 
00.01 
00.03 
00.01 
00.03 
00.02 
00.02 
00.01 
00.03 
00.01 
00.04 
00.02 
00.04 
00.01 
00.03 

00.20 
01 .OO 
00.20 
-1 .OO 
-1 .OO 
00.20 
06.80 
00.30 
00.30 
00.30 
02.30 
00.20 
-1 .OO 
00.20 
-1 .OO 
00. I O  
00.30 
00.20 
00.60 
-1 .OO 
00.90 
-1 .OO 
01.40 
00.40 
00.50 
00.50 
00.20 
00.50 

00.80 
00.50 
01.30 
01.40 
02.00 
03.80 
03.80 

00.10 
00.40 
00.20 
00.20 
00.10 
00.20 
00.10 
00.20 
00.10 
01 .OO 
00.20 
00.10 
- 1  .OO 
00.40 
00.30 
00.40 
00.20 
00.40 
00.20 
00.30 
00.20 
00.30 
00.20 
00.50 
00.30 
00.20 
00.10 
00.40 

-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1.00 
-1 .OO 
-1 .OO 
-1 .OO 
-1.00 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
- 1  .OO 
- 1  .oo 
-1 .OO 
- 1  .OO 
-1 .OO 
-1.00 
-1 .OO 
99999 
99999 

-1 .oo 
-1 .OO 
- 1  .OO 
-1 .OO 
- 1 . 0 0  
-1 .OO 
-1 .OO 

01 .OO 
- 1  .OO 
-1 .OO 
- 1  .oo 
-1 .oo 
-1.00 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1.00 
-t.00 
-1 .OO 
- 1  .OO 
-1 .oo 
- 1 . 0 0  
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .oo 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
01 .oo 
-1 .OO 
-1 .OO 
- 1  .OO 

04 .OO 
07 .OO 
02.00 
-1 .OO 
02.00 
-1 .OO 
125.0 
0 1  .OO 
02.00 
-1 .OO 
65.00 
-1.00 
01 .OO 
-1 .OO 
01 .oo 
-1 .OO 
01 .OO 
01 .OO 
.02.00 
01 .OO 
02.00 
-1 .00- 
10.00 
-1 .OO 
03.00 
01 .OO 
06.00 
- 1  .OO 

12.00 
07.00 
27.00 
19.00 
13.00 
24 .OO 
18.00 

01 .oo 
04.00 
02.00 
02 .OO 
02.00 
02.00 
02.00 
02.00 
02.00 
09.00 
04.00 
02.00 
02.00 
02.00 
02.00 
04.00 
01 .oo 
04.00 
01 .OO 
03.00 
02.00 
03.00 
04.00 
02.00 
02.00 
05.00 
03.00 
01 .oo 
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Table 1-7. CHEMICAL OCEANOGRAPHY-WATER QUALITY (Continued) . 
INSTR WATER 
DEPTH TEMP D . O .  "3-N ND2-N ND3-N TOT-P 

S I T E  DATE ( M I  (C) (MG/L) PH (MG/L) (MG/L) (MG/!) (MG/L 

E l  11/11/81 
E l  11/11/81 
E2 11/11/81 
E3 11/11/81 
E4 11/11/81 
E5 11/11/81 
E5 11/11/81 

DE 12/02/81 
DE 12/02/81 
M l O A  12/02/81 
MIOA 12/02/81 
NE 12/02/81 
NE 12/02/81 
M22 12/02/81 
M22 12/02/81 
M 3  12/02/81 
M3 12/02/81 
MI8 12/02/81 
MI8 12/02/81 
DN 12/02/81 
ON 12/02/81 
SE 12/02/81 
SE 12/02/81 
NW 12/02/81 
NW 12/02/8 I 
M I 0  12/02/81 
M I 0  12/02/81 
DS 12/02/81 
DS 12/02/81 
DW 12/02/81 
DW 12/02/8 1 
sw 12/02/81 
SW 12/02/81 
M21 12/02/81 
M21 12/02/81 
E l  12/02/81 
E l  12/02/81 
E2 12/02/81 
E3 12/02/81 
E4 12/02/81 
E9 12/02/81 
E5 12/02/81 

DE 01/11/82 
DE 01/11/82 
MlOA 01/11/82 
MIOA 01/11/82 
NE 01/11/82 
NE 01/11/82 
M22 01/11/82 
M22 01/11/82 
M3 01/11/82 
M 3  01/11/82 
MI8 01/11/82 
MI8 01/11/82 
DN 01/11/82 
DN 01/11/82 
SE 01/11/82 
SE 01/11/82 
NW 01/11/82 
NW 01/11/82 
M I 0  01/11/82 
M I 0  01/11/82 
DS 01/11/82 
DS 01/11/82 
DW 01/11/82 
DW 01/11/82 

0.00 18.50 08.00 
4.70 18.20 07.70 
0.00 16.70 07.80 
0.00 15.00 08.50 
0.00 15.50 08.40 
0.00 18.50 08.10 
7.00 18.40 07.80 

0.00 18.80 07.20 
9.50 20.60 06.40 
0.00 18.90 07.30 

0.00 18.80 07.10 
9.30 20.50 06.40 
0.00 19.40 08.00 

12100 21.00 06.80 
0.00 19.50 07.80 

10.00 20.60 07.00 
0.00 19.40 07.70 

10.00 20.70 06.40 
0.00 18.80 07.20 
9.50 20.50 06.30 
0.00 18.90 07.30 

10.10 20.60 06.30 
0.00 18.80 07.30 
9.60 20.60 07.00 
0.00 19.00 07.40 
9.70 20.60 06.80 
0.00 18.90 07.20 

10.00 20.50 06.50 
0.00 18.90 07.20 
9.70 20.50 06.80 
0.00 18.90 07.30 

10.60 20.60 06.60 
0.00 19.50 05.90 

10.40 20.40 06.30 
0.00 17.50 07.50 
4.10 17.50 07.30 
0.00 16.40 09.30 
0.00 15.00 08.50 
0.00 15.90 07.70 
0.00 18-30 0 6 . 2 0  
4.20 18.20 07.40 

0.00 10.30 10.50 
10.10 10.60 07.80 
0.00 07.00 11.00 

10.50 10.00 07.90 
0.00 10.30 10.10 
1.60 11.50 08.00 
0.00 13.70 8.700 
0.00 13.70 08.10 
0.00 10.70 10.60 

10.30 10.60 08.20 
0.00 10.00 10.10 
9.20 10.70 08. i0 
0.00 10.20 10.40 
1.50 10.20 08.20 
0.00 10.60 10.20 
9.80 10.60 07.60 
0.00 09.90 10.40 
1.50 10.70 09.10 
0.00 10.10 10.40 

10.30 10.70 07.80 
0.00 09.90 10.60 
1.00 11.70 07.50 
0.00 10.10 08.20 

10.20 10.60 10.30 

10 a60 20.40 07.20 

07.24 00.06 
07.51 00.07 
06.62 99999 
08.10 00.03 
07.93 00.04 
08.14 00.04 
08.48 00.04 

08.30 00.05 
08.16 00.04 
08.35 00.03 
08.20 00.01 
08.29 00.03 
08.11 00.03 
08.52 -1.00 
08.35 00.01 
08.42 00.01 
08.32 00.02 
08.36 00.01 
08.18 00.02 
08.37 00.05 
08.08 00.02 
08.29 00.02 
08.09 00.03 
08.40 00.03 
08.14 00.02 
08.13 00.02 
07.42 00.01 
08.30 00.04 
08.14 00.02 
08.30 00.03 
08.19 -1.80 
08.30 00.02 
08.16 00.03 
08.80 00.04 
08.97 00.02 
07.46 00.06 
07.50 00.05 
08.43 00.02 
08.54 - 1 . 0 0  
08.45 00.01 
08.40 00.04 
08.51 00.03 

10.36 00.02 
09.84 00.03 
08.16 -1.00 
08.16 -1.00 
99999 -1 .OO 
99999 -1 .OO 
8.21- 1 .00-  
08.21 -1.00 
08.27 -1.00 
08.18 -1.00 
08.09 -1.00 
08.18 00.01 
99999 -1 .OO 
99999 00.02 
99999 - 1 .OO 
99999 00.07 
09.92 -1.00 
10.33 -1.00 
07.40 -1.00 
05.15 -1.00 
99999 - 1  .OO 
04.83 00.02 
07.96 -1.00 
08.15 -1.00 

00.03 
00.02 
00.02 
-1 .OO 
-1 .OO 
00.01 
00.01 

-1 .OO 
- 1  .OO 
-1..00 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .00' 
00.01 
00.01 
00.01 
00.01 
00.01 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
00.01 
00.01 
00.01 
00.01 
00.01 
- 1  .OO 
-1 .OO 
- 1  .oo 
-1 .OO 

00.01 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
1 .00- 
- 1  .OO 
-1 .OO 
-1 .OO 
- 1 . 0 0 ,  
-1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
00.01 
-1 .oo 
00.01 
-1 .OO 
00.01 
-1  .oo 
-1 .oo 
-1 .OO 

00.08 
00.08 
00.03 
-1 .OO 
-1 .OO 
00.01 
00.01 

00.01 
00.01 
- 1 . 0 0  
-1  .OO 
-1 .OO 
00.01 
-1 .oo 
- 1  .OO 
- 1  .OO 
-1 .oo 
- 1  .OO 
00.01 
- 1  .OO 
- 1  .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .oo 
- 1  .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
00.02 
-1 .OO 
00.05 
00.05 
00.02 
- 1 . 0 0  
-1  .OO 
0 0 . 0 1  
00.02 

00.16 
00.01 
00.13 
00.01 
00.15 
00.01 
1 .000 
-1 .OO 
00.11 
-1 .OO 
00.05 
-1 .OO 
00.09 
00.01 
00.08 
00.01 
00.16 
-1 .OO 
00. I O  
-1 .OO 
00.13 
00.01 
00.11 
00.01 

00:oi 

0 0 . 0 5  
00.07 
00.07 
00.08 
00.12 
00.07 
00.06 

00.02 
00.01 
00.01 
00.01 
00.01 
00.01 
-1 .oo 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
-1 .OO 
00.01 
00.01 
00.01 
00.01 
00.01 
00.02 
00.01 
00.01 
00.02 
0 0 . 0 2  
00.03 

08.02 
00.07 
00.01 
00.01 
99999 
00.02 
0.01- 
-1 .OO 
00.01 
00.01 
00.01 
00.02 
00.02 
00.01 
00.01 
00.20 
00.02 
-1 .OO 
00.01 
00.01 
00.02 
00.02 
00.02 
00.02 

I L& 
0-PO4 5102 G EASE TURB 
(MG/L) (MG/L) (MG/L) (NTU) 

00.05 05.00 -1.00 10.00 
00.06 05.00 - 1 . 0 0  13.00 
00.05 01.80 -1.00 09.00 
00.05 01.20 -1.00 15.00 
00.06 03.60 -1.00 40.00 
00.06 00.60 00.50 06.00 
00.04 00.70 -1.00 05.00 

00.02 
00.01 
00.01 
-1.00 
00.01 
00.01 
- 1 . 0 0  
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
00.01 
-1 .OO 
00.01 
00.01 
00.01 
00.01 
00.01 
00.02 
00.01 
00.01 
00.02 
0 0 . 0 2  
00.03 

00.02 
00.07 
00.01 
00.01 
00.02 
00.02 
1 .00- 
-1 .OO 
00.01 
00.01 
00.01 
00.02 
00.02 
00.01 
00.01 
00.16 
00.02 
-1 .OO 
00.02 
-1 .OO 
00.02 
00.02 
00.02 
00.01 

00.80 
00.60 
00.70 
00.70 
00.80 
00.70 
00.50 
00.50 
00.50 
00.60 
00.50 
00.50 
00.50 
00.50 
00.40 
00.60 
00.80 
00.20 
00.60 
00.40 
00.50 
00.50 
00.50 
00.20 
00.60 
00.10 
00.70 
00.30 
04.20 
04.60 
01.20 
00.20 
00.20 
00.60 
00.70 

00.90 
01.10 
00.90 
00.40 
99999 
00.40 
1 .00- 
00.20 
00.80 
00.40 
00.70 
00.40 
01 .OO 
00.40 
00.90 
03.10 
00.80 
00.30 
00.80 
00.40 
00.90 
00.40 
00.90 
00.40 

-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
01.80 
-1 .OO 
-1 .OO 
-1 .OO 
01.40 
11.70 
09.. 70 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
01.40 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
-1 .OO 
00.80 
- 1  .OO 
00.60 
-1 .OO 
-1 .oo 
04.10 

-1 .OO 
-1 .OO 
-1 .OO 
09.60 
-1.00 
09.60 
1 .00- 
01 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
00.90 
- 1  .OO 
-1 .OO 
00.60 
00.60 
10.20 
04.60 
13.60 

03.80 
05.20 
00.60 
- 1  .OO 

00.80 

03.00 
05.00 
03.00 
04.00 
03.00 
05.00 
02.00 
07.00 
03.00 
05.00 
02 .OO 
03.00 
03 .OO 
05.00 
02.00 
05 .00 
03.00 
04.00 
02 .OO 
03.00 
02.00 
04.00 
03.00 
04.00 
03.00 
05.00 
07 .OO 
14.00 
18.00 
31 .OO 
05.00 
04,OO 
05.00 
0 5  .oo 
23.00 

03.00 
33.00 
02.00 
02.00 
99999 
09.00 
1 .OO 
03.00 
02.00 
04 .OO 
02.00 
10.00 
04 .OO 
04 .OO 
06.00 
99.00 
03.00 
02.00 
04.00 
02.00 
20.00 
07.00 
04 .OO 
03.00 
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Table 1-7. CHEMICAL OCEANOGRAPHY-WATER QUALITY (Continued) . 

S I T E  DATE 

SW 01/11/82 
SW 01/11/82 
M21 01/11/82 
M21 01/11/82 
E l  01/11/82 
E l  01/11/82 
E2 01/11/82 
E4 01/11/82 
E5 01/11/82 
E5 01/11/82 

INSTR WATER 
DEPTH TEMP D . O .  "3-N N02-N N03-N TOT-P 

( M )  ( C )  (MG/L) PH (MG/L) (MG/L) (MG/L) (MG/L 
0.00 09.80 10.20 99999 -1.00 00.01 00.11 00.02 
1.80 10.20 08.10 99999 00.01 -1.00 -1.00 00.01 
0.00 09.40 10.10 08.23 -1.00 00.01 00.11 00.01 

13.00 10.60 09.10 08.19 -1.00 00.01 00.05 00.01 
0.00 08.80 99999 09.90 00.29 00.02 00.07 00.29 
1.40 09.00 99999 09.02 00.27 00.02 00.10 00.30 
0.00 07.90 09.40 09.04 00.38 00.01 00.06 00.05 
0.00 05.00 10.50 08.91 00.04 00.01 -1.00 00.14 
0.00 06.20 10.50 08.53 00.07 00.01 00.01 00.04 
8.80 07.40 09.60 08.44 00.11 00.01 -1.00 00.10 

DE 02/08/82 00.00 11.39 08.50 
DE 02/08/82 09.40 11.40 08.60 
M I O A  02/08/82 00.00 11.41 08.50 
MIOA 02/08/82 09.40 11.45 08.40 
NE 02/08/82 00.00 11.34 08.60 
NE 02/08/82 09.10 11.33 08.40 

' M 3  02/08/82 99999 99999 08.90 
M3 02/08/82 99999 99999 08.70 
MI8 02/08/82 99999 99999 08.80 
M I 8  02/08/82 99999 99999 0 8 . 7 0  
DN 02/08/82 00.00 11.28 08.80 
DN 02/08/82 09.10 11.39 08.70 
SE 02/08/82 00.00 11.50 08.90 
SE 02/08/82 09!80 11.51 08.80 
NW 02/08/82 00.00 11.27 08.80 
NW 02/08/82 09.10 11.33 08.50 
M I 0  02/08/82 00.00 11.41 09.00 
M I 0  02/08/82 09.80 11.39 08.80 
DS 02/08/82 00.00 11.43 08.70 
DS 02/08/82 10.10 11.44 08.40 
DW 02/08/82 00.00 11.42 08.60 
DW 02/08/82 09.80 11.49 08.40 
SW 02/08/82 00.00 11.50 08.30 
SW 02/08/82 10.10 11.45 08.00 
M21 02/08/82 00.00 09.66 08.80 
M21 02/08/82 05.50 09.68 08.60 

08.31 -1.00 
08.31 00.01 
08.06 00.01 
08.24 00.02 
08.27 00.03 
08.29 00.03 
99999 00.02 
99999 -1 .OO 
99999 - 1 .oo 
99999 00.02 
08.24 00.01 
08.27 00.02 
06.54 00.01 
06.29 00.04 
07.99 00.02 
08.24 00.04 
08.22 00.01 
08.31 QO.01 
06.54 -1.00 
06.53 00.02 
08.32 00.02 
08.32 00.03 
08.34 00.01 
08.33 00.01 
08.07 00.03 
08.23 00.04 

-1 .OO 
-1'.00 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .oo 
-1 .OO 
- 1  .oo 
-1 .OO 
-1 .oo 
-1 .oo 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .OO 
-1 .OO 
- 1  .oo 
-1 .OO 
-1 .oo 
-1.00 
- 1  .OO 
-1 .OO 
-1 .OO 
-1.00 
- 1  .OO 
-1 .oo 

-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
00.01 
00.01 
00.02 
-1 .OO 
-1 .oo 
-1 .oo 
-1 .OO 
-1.00 
-1 .OO 
-1 .OO 
-1 .oo 
-1.00 
-1 .oo 
-1 .OO 
-1 .OO 
- 1  .OO 
-1 .oo 
-1 .OO 
-1 .OO 
-1 .oo 
00.01 
00.01 

00.01 
00.02 
00.01 
00.02 
-1 .oo 
-1 .oo 
-1  .oo 
-1 .OO 
- 1  .oo 
00.02 
- 1  .oo 
-1.00 
00.01 
00.02 
-1 .OO 
00.04 
00.02 
00.01 
00.01 
00.02 
-1 .OO 
00.04 
-1 .oo 
00.01 
00.01 
00.02 

E l  02/12/82 00.00 10.70 09.20 07.92 00.11 00.01 00.10 00.02 
E l  02/12/82 04.70 10.60 09.20 07.88 00.10 00.01 00.10 00.03 
E2 02/12/82 00.00 10.20 08.60 08.30 00.02 00.01 00.08 00.04 
E3 02/12/82 00.90 10.00 10.40 08.52 00.01 -1.00 -1.00 00.02 
E4 02/12/82 00.00 09.30 09.30 08.33 00.06 -1.00 00.02 00.04 
E5 02/12/82 00.00 10.20 09.80 08.45 00.04 -1.00 -1.00 00.02 
E5 02/12/82 07.00 10.20 09.60 08.45 00.04 -1.00 -1.00 00.03 

DE 03/12/82 01.00 15.20 08.69 
DE 03/12/82 09.40 15.50 08.05 
M I O A  03/12/82 01.00 15.40 08.97 
MIOA 03/12/82 09.40 15.30 08.00 
NE 03/12/82 01.00 15.40 08.80 
NE 03/12/82 09.10 15.10 08.58 

M22 03/12/82 11.30 15.50 07.27 
M 3  03/12/82 01.00 15.90 09.56 
M3 03/12/82 09.40 15.50 08.28 
MI8 03/12/82 01.00 16.30 09.48 
MI8 03/12/82 09.80 15.40 08.19 
DN 03/12/82 01.00 15.30 08.89 
DN 03/12/82 09.10 15.10 08.61 
SE 03/12/82 01.00 15.70 09.09 
SE 03/12/82 09.80 15.70 07.94 

m22 03/12/82 O I . - ~  16.10 08.07 

08.50 00.03 
08.46 00.03 
08.49 -1.00 
08.44 00.03 
08.54 00.03 
08.52 00.02 
08.32 -1.00 
08.27 00.03 
08.36 - 1 . 0 0  
08.32 00.03 
08.41 00.03 
08.32 00.03 
08.54 00.01 
08.53 00.02 
08.46 00.02 
08.39 00.02 

-1.00 
-1 .OO 
-1 .OO 
-1 .OO 
- 1  .OO 
- 1  .oo 
-1 .OO 
00.01 
00.01 
GO. 01 
-1 .OO 
- 1  .oo 
- 1  .OO 
-1 .OO 
-1 .OO 
- 1  .OO 

00.02 
00.04 
00.02 
00.04 
00.02 
00.03 
00.02 
00.01 
- 1  .OO 
00.03 
00.01 
00.01 
00.03 
00.03 
00.02 
00.04 

00.02 
-1 .OO 
00.02 
-1 .oo 
00.01 
- 1  .OO 
00.01 
-1 .oo 
00.01 
- 1  .oo 
00.01 
- 1  .OO 
00.01 
00.02 
-1 .OO 
-1  .oo 

OIL& 
0-PO4 SI02 GREASE TURB 
(MG/L) (MG/L) (MG/L) (NTU) 
00.02 
00.01 
00.01 
00.01 
00.09 
00.03 
00.02 
00.01 
00.02 
- 1  .OO 

-1 .OO 
00.03 
00.01 
00.02 
-1 .OO 
-1 .OO 
-1 .OO 
00.01 
- 1  .oo 
00.02 
- 1  .OO 
-1 .OO 
-1 .OO 
00.02 
-1 .OO 
00.04 
-1 .OO 
00.01 
-1 .OO 
00.02 
-1 .OO 
00.02 
-1 .OO 
00.01 
00.01 
00.02 

01 .OO 
00.40 
01 .OO 
02.00 
08.70 
07.90 
01.60 
03. I O  
02.40 
02.30 

00.40 
00.60 
00.60 
00.80 
00.60 
00.60 
00.30 
00.40 
00.20 
00.60 
00.40  
00.40 
00.30 
00.60 
00.30 
01.60 
00.40 
00.50 
0 0 . 1 0  
00.60 
00.30 
01 .OO 
00.90 
00.50 
00.60 
01.20 

00.80 
00.60 
00.60 
-1 -00 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .OO 
-1 .00 
-1 .00 

12.40 
42.60 
26.40 
20.90 
34.80 
56.40 
10.00 
26.40 
-1 .OO 
-1 .OO 
- 1  .oo 
-1  .OO 
29.40 
63.00 
-1 .OO 
-1 .OO 
- 1  .oo 
19 .oo 
01.20 
-1 .OO 
-1 .oo 
-1 .OO 
28.80 
IO.  57 
11.10 
09.00 

04.00 
03.00 
05.00 
41 .OO 
15.50 
14.00 
09.00 
75.00 
50.00 
64 .OO 

03.00 
08.00 
03.00 
10.00 
04.00 
05.00 
03.00 
04.00 
04.00 
13.00 
04.00 
04.00 
03.00 
15.00 
03.00 
37.00 
05 .OO 
11.00 
30.00 
10.00 
02.00 
30.00 
02.00 
04.00 
08.00 
28.00 

00.02 01.60 14.80 20.00 
00.03 03.20 -1.00 21.00 
00.03 02.60 -1.00 09.00 
00.02 00.90 -1.00 08.00 
00.02 01.80 11.40 17.00 
00.02 00.90 10.50 16.00 
00.03 00.50 11.40 22.00 

-1.00 
- 1  .OO 
-1 .OO 
- 1  .OO 
-1 .oo 
- 1  .OO 
-1 .oo 
-1  .oo 
-1  .oo 
- 1  .OO 
- 1  .oo 
00.01 
-1 .OO 
00.01 
-1 .OO 
- 1  .oo 

01.00 -1.00 
00.60 00.90 
00.50 - 1 . 0 0  
00.80 00.80 
01.10 01.10 
00.90 -1.00 
00.30 00.60 
00.50 00.60 
00.70 -1.00 
00.60 00.60 
00.80 00.60 
01.20 00.70 
00.70 00.80 
00.90 43.50 
00.90 - 1 . 0 0  
00.60 00.60 

0 1  .OO 
03.80 
03.50 
03.50 
04.20 
05.00 
00.70 
02.40 
02.60 
06.50 
05. 60 
10.00 
02.50 
06.50 
04.00 
02.20 
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Table  1-7. CHEMICAL OCEANOGRAPHY-WATER QUALITY (Continued) . 
INSTR WATER OIL& 
DEPTH TEMP D.O. "3-N N02-N N03-N TOT-P 0-PO4 SI02 GREASE TURB 

S I T E  DATE ( M I  ( C )  (MG/L) PH (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (NTU) 

NW 
NW 
M I 0  
M I 0  
DS 
DS 
DW 
DW 
SW 
sw 
M2 1 
M2 1 

03/12/82 01.00 15.10 08.78 
03/12/82 09.10 15.10 08.51 
03/12/82 01.00 15.60 09.00 
03/12/82 09.80 15.40 07.92 
03/12/82 01.00 15.80 09.02 
03/12/82 10.10 15.50 08.23 
03/12/82 01.00 15.30 08.81 
03/12/82 09.80 15.40 08.39 
03/12/82 01.00 15.50 08.48 
03/12/82 10.10 15.50 08.14 
03/12/82 01.00 16.00 08.41 
03/12/82 05.50 15.80 08.19 

08.56 00.02 
08.53 00.03 
08.39 00.02 
08.34 00.02 
08.49 00.03 
08.40 00.04 
08.46 00.01 
08.41 00.02 
08.48 00.03 
08.41 00.02 
08.79 00.01 
08.70 00.03 

00.01 
00.01 
00.01. 
00.01 
-1  .OO 
-1  .OO 
-1  .OO 
-1 .OO 
-1 .OO 
-1  .OO 
0 0 . 0 1  
-1  .OO 

00.02 
00.03 
00.02 
00.02 
00.02 
00.03 
00.02 
00.04 
00.03 
00.03 
-1  .oo 
- 1  .OO 

-1.00 -1.00 
00.01 -1.00 
-1.00 -1.00 
00.01 -1.00 
-1.00 -1.00 
-1.00 -1.00 
- 1 . 0 0  -1.00 
00.02 - 1 . 0 0  
-1.00 -1.00 
00.02 -1 .00  
00.01 0 0 . 0 1  
00.01 00.01 

00.50 
00.90 
01 .OO 
00.60 
00.80 
00.50 
00.60 
00.80 
00.80 
00.40 
00.70 
00.90 

-1  .OO 
- 1  .OO 
00.60 
-1 .OO 
00.60 
00.60 
00.80 
00.60 
99999 
00.80 
00.60 
- 1  .OO 

03.00 
07.20 
03.00 
02.60 
04.20 
03 .OO 
02.00 
04.00 
02.60 
03.50 
08.00 
12.00 

E l  03/13/82 00.50 17.30 07.89 07.22 00.18 00.01 00.06 00.04 00.03 06.80 -1.00 34.00 
E l  03/13/82 02.10 17.30 07.88 07.31 00.21 00.01 00.07 00.05 00.01 07,lO 00.60 40.00 
E 2  03/13/82 00.10 20.80 09.87 08.75 00.03 - 1 . 0 0  00.01 00.02 -1.00 01.70 01.30 08.00 
E3 03/13/82 00.10 21.40 08.01 08.08 -1.00 -1.00 - 1 . 0 0  00.02 -1.00 01.00 01.00 08 .30  
E4 03/13/82 00.10 20.20 10.14 08,.64 00.02 -1.00 - 1 . 0 0  - 1 . 0 0  - 1 . 0 0  01.60 02.70 07.30 
E 5  03/13/82 01.00 16.40 08.80 08.55 00.05 -1.00 - 1 . 0 0  -1.00 -1.00 04.40 -1.00 05.60 
E5 03/13/82 03.00 16.50 08.04 08.47 00.03 ' - 1 . 0 0  - 1 . 0 0  -1.00 -1 .00  00.80 00.60 14.00 
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Table 1-8. MAJOR IONS IN WATER QUALITY SAMPLES 

SITE 

DE 
DE 
DN 
DN 
DS 
DS 
DW 
ow 
E l  

E l  

E2 
E3 
E4 
E5 
E5 
M3 
M 3  
M I 0  
M I 0  
MIOA 
M I O A  
M 2  1 
M 2  1 
M22 
M22 
MI8 
MI8 
NE 
NE 
NW 
NW 
SE 
SE 

DS 
DS 
DN 
DN 
DE 
DE 
DW 
OW 
NE 
NE 
NW 
NW 
SE 
SE 
M3 
M 3  
M I 0  
M I 0  
MIOA 
M IOA 
MI8 
MI8 
M2 1 
M2 1 
M22 
M22 

DATE 

06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 1 
06/08/8 I 
06/08/8 1 
06/08/8 1 
06/08/8 1 

06/09/8 1 

06/08/8 I 
06/08/8 1 
06/08/8 I 
06/08/81 
06/08/8 1 
06/08/8 1 
06/08/8 I 
06/08/8 1 
06/08/8 1 
06k08/8 l  
06/08/8 1 
06/08/8 1 
06 /08 /8  1 
06 /08 /8  1 
06 /08 /8  1 
06/08/8 1 
06 /08 /8  1 
06/08/8 1 
06/08/8 I 
06/08/8 1 
06/08/81 
06/08/8 I 
06/08/8 1 

09/ 11/81 
09/11/81 
09/11/81 
09/11/81 
09/ 1 l / 8  1 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09 /1  1/ar 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09/11/81 
09 /11 /8 t  
09/11/81 
09/ 11/81 
09/11/81 

INSTR 
DEPTH 

( M I  

00.00 
09 .70  
00.00 
09.00 
00.00 
10.00 
00.00 
09 .60  
05 .00  

00.00 

00.00 
00.00 
00.00 
00.00 
06.00 
00.00 
09 .10  
00.00 
10.00 
00.00 
10.00 
00.00 
06.00 
00.00 
11.80 
00.00 
09.80 
00.00 
10.00 
00.00 
09.50  
00.00 
10.00 

00.00 
09.80 
00.00 
09 .30  
00.00 
09 .70  
00.00 
09. I O  
00.00 
09.80  
00.00 
09.80 
00.00 
10.00 
00.00 
09.00 
00.00 
09.80  
00.00 
09 .80  
00.00 
09 .50  
00.00 
06.00 
00.00 
11.50 

NA 
(G/L) 

08 .20  
08 .90  
06 .70  
09.90 
07 .00  
08 .80  
07 .20  
09 .40  
02 .20  

02 .70  

05 .50  
06 .90  
06 .70  
05 .10  
08 .10  
07 .00  
07.80. 
06.60 
08.20 
06 .30  
08 * 90 
07.30 
08 .20  
08 .40  
09 .50  
07 .OQ 
08 .20  
06.50 
10.10 
06.20 
08.90 
06 .50  
0 7 . 1 0  

07 .50  
06 .70  
06.20 
06 .90  
06.00 
05 .50  
05 .40  
05 .90  
05.40 
06 .30  
05.80 
06.00 
05 .70  
06 .30  
05 .70  
05.30 
05.90  
06.30 
06.00 
06.20  
05 .90  
06 .OO 
05.40  
0 5 . 4 0  
10.80 
06 .60  

CA 
(G/L) 

0 .310  
0.380 
0.290 
0.380 
0.290 
0.380 
0 .290  
0.380 
0.100 

0.100 

0 .210  
0.270 
0.280 
0 .250 
0 .350  
0 .310 
0 .370  
0 .290 
0 .370  
0.280 
0.370 
0.300 
0 .340  
0.340 
0.390 
0 .280  
0.380 
0 .280  
0.370 
0 .280 
0.360 
0.280 
0.380 

0 .270 
0.280 
0.280 
0 .300  
0.280 
0 .260 
0 .280  
0 .280  
0 .260 
0 .290  
0 .280 
0 .280 
0 .280  
0.300 
0 .260 
0 .240 
0 .290 
0 . 2 6 0  
0 . 2 6 0  
0 .280 
0 . 2 7 0  
0 .260 
0 .240  
0 . 2 4 0  
0 .540 
0 .290  

K 
(G/L 1 

0.260 
0 .350  
0.240 
0 .350  
0 .240 
0.350 
0 .250  
0 .360 
0 .050 

0 .050  

0 .160  
0.220 
0 .280  
0 .210  
0 .320 
0.300 
0 .340  
0 .240  
0.350 
0.240 
0.380 
0 .260  
0 .310 
0 .310  
0 .370  
0 .240 
0.360 
0 . 2 4 0  
0.340 
0 .230  
0 .330  
0.220 
0 .340  

0 .230 
0.210 
0 .220  
0 .250 
0 .240  
0 .210  
0 .220  
0.220 
0 .210  
0. 250 
0 .230 
0 .220 
0 .230  
0 .250 
0 . 2 2 0  
0 . 2 0 0  
0 .130  
0 .240 
0 .230 
0 . 2 4 0  
0 . 2 3 0  
0 .230 
0.200 
0 . 2 1 0  
0 . 5 4 0  
0 .270  

MG 
(G/L) 

01 .04  
01 .10  
00 .80  
01 .33  
00.78 
01 .09  
00 .80  
01 .07  
00 .20  

00 .27  

00.57 
00.76 
00 .81  
00 .68  
01 .05  
00 .81  
00 .96  
00.78 
01 .04  
00 .72  
O f  .03 
00.82  
00 .92  
00 .93  
01 .18  
00.77 
00 .90  
00.77 
01 .30  
00 .78  
01 .50  
00 .80  
00 .82  

01 .07  
00.78 
00 .69  
00 .69  
00 .60  
00 .63  
00 .63  
00.63 
00 .60  
00.74 
00.65 
00 .62  
00.65 
00 .70  
00 .65  
0 0 . 6 0  
00 .65  
00 .69  
00.66 
00 .66  
0 0 . 6 6  
00.66  
00 .58  
00 .60  
01 .31  
99999 

CL 
(G/L) 

13.30 
17.40 
12.70 
17.60 
12.30 
17.40 
11 .60  
17.40 
02 .00  

03 .90  

10.80 
11 .90  
12 .60  
I O .  90  
16.80 
13.60 
16.80 
12.60 
17.40 
12.70 
16.90 
13.30 
14 .90  
15 .60  
18.90 
12.30 
17.40 
12.20 
16.80 
12.60 
17.10 
12. f 0  
17.60 

11 .80  
11.60 
12.10 
13 .30  
13.10 
11.20 
1 I .20  
12.00 
11.30 
12.90 
12.00 
11.90 
11 .80  
12.90 
11.60 
10.60 
12.40  
12.80 
12.40 
12.90 
12.40 
12.80 
I O .  90  
11.90 
26 .70  
14 .OO 

504 
(G/L) 

01 .70  
02 .20  
01 .60  
02.24 
01 .61  
02.38 
01.75 
02.38 
00.66 

00.67 

01.17 
01.54 
01.. 57 
0 1 . 5 0  
02.24 
01.78 
02.24 
01.68 
02.24 
01 .60  
02.24 
01.94 
02.03 
02.24 
02 .45  
01 .68  
02 .22  
01.59 
02.28 
01.74 
02.26 
01.72 
02.27 

01 .40  
01 .60  
01 .40  
01 .50  
0 1 . 4 0  
01 .40  
01 .50  
0 1 . 4 0  
01 .40  
01 .50  
01 .40  
01 .40  
01 .40  
0 1 . 5 0  
0 1 . 4 0  
0 1 . 3 0  
01 .30  
0 1  .so 
0 1 . 4 0  
0 1 . 4 0  
01 .30  
01 .so 
01.20  
0 1 . 2 0  
01 .50  
0 1 . 6 0  
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S I T E  

E l  
E l  
E2 
E3 
E4 
E5 
E5 

DE 
DE 
M I O A  
MIOA 
NE 
NE 
M22 
M2 2 
M3 
M3 
MI8 
M I 8  
DN 
ON 
SE 
SE 
NW 
NW 
M I 0  
M I 0  
DS 
DS 
DW 
DW 
sw 
sw 
M2 I 
M2 1 
E l  
E l  
E2 
E3 
E4 
E5 
E5 

DE 
DE 
DN 
DN 
DS 
OS 
DW 
DW 

E l  
E l  
E2 
E3 
E4 
E5 
E5 

DATE 

09/ 10/8 1 
os/ l0/81 
OS/ 10/8 1 
OS/ l 0 / 8  1 
os/ l O / 8  1 
09/10/81 
OS/ l0/81 

12/02/81 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 I 
12/02/8 I 
12/02/8 1 
12/02/81 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/81 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/81 
12/02/8 I 
12/02/8 1 
12/02/8 1 
12/02/8 1 
12/02/81 
12/02/8 I 

03/12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 
03/ 12/82 

03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 
03/ 13/82 

XNSTR 
DEPTH 

( M I  

00.00 
01.40 
00.00 
00.00 
00.00 
00.00 
03.90 

00.00 
OS. 50 
00.00 
10.60 
00.00 
OS. 30 
00.00 
12.00 
00.00 
10.00 
00.00 
10.00 
00.00 
OS. 50  
00.00 
10.10 
00.00 
09.60 
00.00 
OS. 70 
00.00 
10.00 
00.00 
09.70 
00.00 
10.60 
00.00 
10.40 
00.00 
04 .  1 0  
00.00 
00.00 
00.00 
00.00 
04.20 

0 1  .OO 
OS. 40 
01  .oo 
09.10 
01  .OO 
10.10 
01  .OO 
OS. 80 

00.50 
02.10 
00. i o  
00.10 
00.10 
01 .OO 
03.00 

NA 
(G/L) 

02.50 
02 .30  
04.40 
04.60 
04.60 
05.30 
04.90 

10.20 
11.00 
OS, 50 
10.10 
08.70 
09.50 
08.30 
10.10  
08.70 
09.60 
08.70 
09.30 
08.40 
09.30 
0 8 . 8 0  
OS. 50 
0 8 . 8 0  
09.50 
09.00 
IO.  20 
08.60 
09.60 
08.40 
09.70 
08.50 
OS. 20 
0 8 . 8 0  
OS. 30 
02.70 
02.50 
02.50 
02.50 
07.60 
08.60 
08.40 

07.70 
08.20 
07.50 
07.40 
07.90 
08.30 
07.80 
08.30 

01.60 
00.80 
03.30 
05.20 
05.10 
06.40 
0 6 . 9 0  

Table 1-8. MAJOR I O N S  I N  WATER QUALITY SAMPLES (Continued).  

CA 
(G/L) 

0.080 
0 .070  
0.190 
0.190 
0.200 
0.220 
0.210 

0.670 
0.440 
0.410 
0 .390  
0.350 
0.390 
0.340 
0.420 
0.360 
0.390 
0.360 
00.37 
0.340 
0 .390  
0.340 
0.370 
0.340 
0.370 
0.350 
0.380 
-0.370 
0.390 
0.500 
0.390 
0.340 
0.370 
0.960 
0.370 
0 .130  
0.120 
0.120 
0.110 
0.300 
0 .640  
0.560 

0.320 
0.320 
0.300 
0.290 
0.310 
0.330 
0.310 
0.320 

0.050 
0.030 
0.130 
0.200 
0.210 
0.260 
0.280 

1-5 3 

K 
(G/L) 

0.050 
0.050 
0.110 
0.150 
0.160 
0.1SO 
0.180 

0.370 
0.430 
0.370 
0.350 
0.310 
0.360 
0.300 
0.420 
0 .320  
0.380 
0.330 
00.36 
0.310 
0.350 
0.320 
0.370 
0.320 
0.350 
0.320 
0.370 
0.310 
0.360 
0.320 
0.370 
0.320 
0.360 
0.330 
0.360 
0.050 
0.060 
0.070 
0.110 
0.250 
0.360 
0.330 

0.300 
0.320 
0.280 
0.280 
0.300 
0.310 
0.300 
0.310 

0 .030  
0.020 
0.120 
0.190 
0.200 
0.250 
0.280 

MG 
(G/L) 

00.74 
00.24 
00.19 
00.45 
00.46 
00.46 
00.55 

01.08 
01.22 
01.14 
01.04 
00.98 
01.06 
00.92 
01 .  16 
00.95 
01.05 
00.97 
01.05 
00.95 
01.05 
00.96 
01.04 
00.96 
01.02 
00.96 
01. 16 
00.96 
01.06 
00.92 
01.08 
00.94 
01.06 
01  .OO 
01.02 
00.26 
00.26 
00.24 
00.26 
00.86 
00.98 
00.94 

00.96 
01.04 
00.92 
00.91 
00.97 
01.01 
00.98 
00.9s 

00. 14 
00.02 
00.33 
00.57 
00.60 
00.77 
00.84 

CL 
(G/L) 

00.80 
03.30 
08.40 
08.70 
08.70 
10.30 
OS. 60  

17.80 
21.60 
18.70 
19.50 
16.50 
18.20 
15.40 
19.80 
16.70 
18.80 
16.70 
17.70 
16.10 
18.80 
16.30 
20.40 
16.30 
18.30 
17.30 
18.80 
16.10 
i 8 . 6 0  
16.60 
18.80 
16.90 
18.10 
17.60 
18.30 
05.20 
04.90 
05.10 
04.90 
14.40 
17 .OO 
16.70 

15.50 
15.50 
14.30 
14.80 
15.50 
16.00 
15.30 
16.30 

02.20 
01.20 
06.40 
09.60 
10.10 
12.60 
14.30 

504 
(G /L )  

00.20 
00 .10  
00.70 
00.80 
00.80 
01.10 
01.10 

02.30 
02.60 
02.50 
02.70 
02 .50  
02.70 
02.40 
03 .OO 
02.40 
02.60 ' 
02.40 , 
02.30 
02.20 
02.60 
02.30 
02.60 
02.50 
02.60 
02.60 
02.60 
02.20 
02.80 
02.50 
02 I 8 0  
02.60 
02.90 
02.50 
02.50 
01 .60  
01.60 
01.80 
02.00 
02.10 
02.60 
02.30 

02.35 
02.53 
02.45 
02.30 
02.58 
02.78 
02.40 
02.50 

00.36 
00.16 
01.07 
01.16 
01.52 
01.98 
02.26 



Table 1-8. 

S I T E  DATE 

M3 03/12/82 
M3 03/12/82 
M I 0  03/12/82 
M10 03/12/82 
M I O A  03/12/82 
MIOA 03/12/82 
M21 03/12/82 
M21 03/12/82 
M22 03/12/82 
M22 03/12/82 
MI8 03/12/82 
MI8 03/12/82 
NE 03/12/82 
NE 03/12/82 
NW 03/12/82 
NW 03/12/82 
SE 03/12/82 
SE 03/12/82 
SW 03/12/82 
SW 03/12/82 

MAJOR IONS IN WATER QUALITY SAMPLES (Continued). 

INSTR 
DEPTH NA CA K MG CL 504 

( M I  ( G / L )  (G/L) (G/L) (G/L) (G/L) (G/L) 

0 1  .oo 
09.40 
01  .OO 
09.80 
0 1  .oo 
09.40 
0 1  .oo 
0 5 , 5 0  
01  .OO 
11.30 
01  .OO 
09.80 
01  .oo 
09.10 
01  .OO 
09.10 
01  .oo 
09.80 
01  .oo 
IO. 1 0  

09 .80  
07.80 
07.90 
08.60 
07.20 
07. SO 
07.60 
07 .50  
08 .20  
08.60 
07.70 
07 .60  
07 .10  
07.50 
07 .70  
09.30 
09.80 
07 .90  
07 .80  
08.60 

0.300 
0.310 
0.310 
0.320 
0.290 
0.300 
0.310 
0.320 
0.330 
0.330 
0.300 
0.300 
0.290 
0.300 
0.310 
0.310 
0.290 
0.300 
0.310 
0 . 3 3 0  

0.290 
0.290 
0.290 
0.310 
0.280 
0.300 
0.290 
0.290 
0.330 
0.330 
0.300 
0.290 
0.280 
0.290 
0 .290  
0.300 
0.270 
0 .290  
0.300 
0.310 

01.19 
00.95 
00.98 
00.98 
00.93 
00.97 
00.93 
00.90 
01.07 
0 1 . 1 1  
00.92 
00 .92  
00.94 
00.98 
00.94 
01.15 
01.20 
00.96 
00.96 
01.02 

14.60 
14.80 
14.60 
16.80 
13.60 
14.10 
14.60 
15.10 
15.50 
15.80 
13.60 
14.60 
13.80 
14.30 
14.60 
15.30 
13.80 
14.30 
14.60 
15.80 

02.85 
02.70 
02.08 
02.35 
02.48 
02.40 
02.40 
02 .31  
02.98 
02.75 
02.30 
02.40 
02.30 
02.25 
0 2 . 5 0  
02.36 
02.63 
02 .50  
02.10 
02.65 

b1I.S. GOVERNMENT PRINTING OFFICE: 19 8 3  - 6 4  6 ~ 0 6 4 20  7 8  REGION NO. 4 

1-54 


	Supporting Data for Estuarine Hydrology
	Biological Monitoring
	Supporting Data for Nekton
	Supporting Data for Data Management
	I JUN
	I JUL I 660.65 I 27.82 I 42.43 I 730..89
	I AUG
	I SEP
	I OCT
	I NOV
	I ‚DEC
	I flonth I Calcarieu I Beckwith I Bear H I Total
	I JAN
	I FEB
	I W
	I APR
	I MY
	I JUN
	I JUL
	I AUG
	I SEP
	I OCT
	I DEC
	I Honth I Calcanieu I Beckwith I Bear H i Total
	I Month I Calcaoieu I Beckwith I Bear H I Total
	I JAN I 5374.84 I 477.29 I 44i.23
	I FEB
	I W
	I APR
	I HAY
	I JUN
	I JUL
	I AUC
	I SEP
	I OCT
	I NOV
	I DEC
	I FEB
	I W
	I APR
	I MY
	I JUN
	I JUL
	I AUG
	I M
	I APR
	I MY
	I JUN
	I JUL

	I DEC I 1695.55 I 17.93 I 536.81 I 125.iO
	I APR
	I OCT
	I NOV
	I DEC
	I FEB
	I flonth I Sabine I Cow B I Neeher I Village I Pine Is I Total
	I JAN
	I FEB
	I MAR
	151.73 I 18952.h9
	I MY
	I JUN
	I JUL

	I flonth I Sabine I Cow B I Neches I Village I Pine Is I Total
	I JAN
	I FEB
	I tW7
	I APR
	I MY
	I JUN
	I JUL
	I AUG
	I SEP
	I OCT
	I NOV
	I Month I Sabin I Cow B I Necher I Village I Pine Is I Total
	I SEP
	I Month I Sabine I Cow B I Neehas I Village I Pine Is I Total
	I MY

	I Honth I Sabin I Cow B I Neches I Village I Pine Is I Total
	I JAN
	I JUN
	I JUL
	I AUC
	I SEP
	I OCT
	I NOV
	I lUR
	I flonth I Sabine I Cow B I Necher I Village I Pine Is I Total
	I JAN
	I FEB
	I APR
	I HAY
	I Jan
	I Feb
	I nar
	I Apr
	I flay
	20825.1 I 321503.1 I 41768e.1
	I Jul
	I Aug
	I Sop I 71079.4 I 31787.4
	I Oct
	I Doc
	I Jan
	I Feb
	I Har
	I Apt
	I flay
	I Jun
	I Jul
	I Aug I 24067.5 I 779S3.7
	I Sep
	I Jan
	I Fob
	I flar
	I Apr
	I Hay
	I Jun
	I Fob
	I nar
	I Apr
	I Hay
	I Jun
	I Jul
	I Aus
	I SOP
	I Oct
	I NQV
	I Doc
	I Jan
	I Fob
	I liar
	I Apr
	I nay
	I Jun
	I Jul
	I Aug
	I Sap
	I Oct

	I Feb
	I flar
	I Apt
	I flay
	I Jun
	I Jul
	I Doc
	I Jan
	I Hay
	I Jun
	I Jul
	I Aug I 25230.8 I 44298.9 I 14758.0 I 59056,.8
	I Sap

	e - -
	I Dee
	I norI-I-I-
	I Aus
	I Hay
	I Jun
	I Jul
	I Aug
	I Sep

	I Jan
	I Fob
	I br
	I Apr
	I Hay
	I Jun
	I Jul I 20942f.7
	I Aug
	I Sop
	I Oct
	I Doc
	I Jan
	I Fob
	I flar
	I ApC
	I Hay
	I Jun
	27800.0 I 3CJ900.7
	I Aug
	I Sap
	I Oct
	I Nov
	I Dec

	nonth 1 Gaged
	I I Flow I Runoff I Diversion I Total

	I Jan
	I Feb
	I flrr
	I Apr
	I flay
	I Jun
	I Jul
	I Aug
	I Sop
	I Oct
	I Nov
	I Dee
	I Jan
	I Fob
	I flor
	I Apr
	23800.0 I 370814.1 I 2a59688.0
	I Tun
	I Feb
	I flar
	I Apr
	I flay
	I Jun
	I iUi
	I Aug

	I Jan
	I Fob
	I Mar
	I Apr
	I nay
	I Jun
	I Jul
	I Aug
	I Sop
	- - -

	I OctI-
	I Doc
	Mean
	Station

	Hean
	Station
	Mean
	c Saturation Mean
	Station


	Turbidity Mean
	Station
	Temperature Mean
	Stat i on

	Salinity Hean
	Mean
	Station

	c Saturation Mean
	Station


	Turbidity Mean
	Station


	:<
	G-



	Pseurlodiagtaus coronatus Adrlt xx I(
	Juvenile

	Wlt
	Juvenile
	ALfult
	Mlt
	Wlt
	Juvenile

	Juvenile

	Prkllt
	JlNeni le
	Albunea sp
	Alhma caret

	Persqhona sp
	Zoea
	Ibatus sp
	PL
	Zoea
	Megabs
	PL
	PL
	Zwa
	Znea
	Y-s larvae



	Y-s larvae
	PL
	PL
	Y-s larvae
	Larvae
	PL
	PL
	PL
	Larvae
	PL
	Traclwus sp
	LWX?


	LW&2
	PL

	Y-s larvae
	Cymscian sp
	Larvae
	PL
	Lavae

	Cymcpn nebulosus
	Larirrus fasciatus
	Larvae
	PL

	%X
	%X
	JLNenile
	Mt
	le
	hlt
	heni le


	Centrwes Itmatus lWllt
	Juveni le
	Centrapqes velificatus Juvenile


	Psadodimtcnus urtnatus klrlt
	Juvenile
	Juvenile

	i le
	TAXA
	2aea

	Zoea
	Zoea
	Zoea
	kja laps



	Zoea
	Zoea
	PL
	Pimottwes sp PL

	kibras nwtiiiica
	hidia beryllina

	PL
	mid carangid
	PL
	wid zciaenid
	Y-s Iw
	Bairdiel la &pura
	E2
	04/ 10/0
	04/ 10/0
	04/ 10/0
	04/ 10/0
	04/ lO/0
	04/ 10/0
	041 10/0
	04/ 10/0
	04/ 10/0
	05/2 1 /0
	05/2 1/0
	El
	05/22/0
	05/22/0
	05/2 1 /0
	05/2 I /0
	05/2 1/0
	05/2 1/0
	05/2 l/0
	NU
	06/00/0
	06/00/0
	06/00/0
	06/ lO/0
	06/00/0
	06/00/0
	06/00/0


	CO
	07/0 1 /8
	07/ 16/8
	07/0 1 /8
	07/ 16/8
	07/0 I /8
	07/16/8
	07/0 1 /8
	07/ 16/8
	31 00
	31 OO
	07/01/8
	31 SO
	07/02/8
	07/ 16/8
	32,00
	31 OO
	07/0 1 /8
	07/ I6/8
	31 OO
	07/ 16/8
	31 SO
	07/02/8
	07/ 17/8
	07/02/8
	07/ 17/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/05/8
	08/05/8
	08/05/8
	08/05/8
	09/ 10/8
	09/ 10/8
	09/ f0/8
	09/ 10/8
	09/ 10/8
	09/ 11/8
	10/02/8
	f0/02/8
	10/02/8
	l0/02/8
	l0/02/8
	10/02/8
	10/02/8
	l0/02/8
	10/02/8
	10/02/8
	10/03/8
	25 OO
	l0/03/8
	f25
	10/03/8

	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	I8
	I8
	02 /08 /8
	02 /08/
	02/00 /
	02 /08 /
	02 /08/
	I8
	02/
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	04/09/8
	05/2 1/8
	05/2 1/0
	05/21/8
	05/2 1 /8
	05/2 1 /8
	05/2 1 /8
	05/2 1 /8
	05/2 1 /8
	05/2 1 /8
	05/2 r/a
	05/2 1 /8
	05/2 1 /8
	05/2 l/8
	05/2 I /8
	05/2 1 /8
	05/2 l/8
	05/2 1/8
	05/2 I /8
	05/2 1 /8
	05/2 i /8
	05/2 1 /8
	05/ 2 1 /8
	1 /8
	05/2 I /8
	1 /8
	05/2 1/8
	05/2 1/8
	05/2 1 /8
	05/2 1/8
	05/2 1 /8
	05/2 I /8
	05/2 1/8
	05/2 1 /8
	05/2 1 /8
	05/2 1/8
	05/2 1/8
	NW
	05/2 I /8
	05/21/8
	05/2 1 /8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8

	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	07/ 16/8
	07/ I6/8
	07/ 16/8
	07/ 16/8
	07/ 16/8

	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	07/ 16/8
	Ol/ 16/8
	07/ 16/8
	07/ 16/8
	M2
	Ol/ 16/8
	Ol/ 16/8
	07/ 16/8
	07/ 16/8
	Ol/ 16/8
	Ol/ 16/8
	07/ 16/8
	Ol/ 16/8
	Ol/ 16/8
	Ol/ 16/8
	07/ 16/8
	Ol/ 16/8
	01/ 16/8
	07/ 16/8
	Ol/ 16/8
	08/06/8
	08/06/8
	08/06/8
	08/06/8
	08/06/8
	08/06/8
	08/06/8
	08/06/8
	08/06/8
	08/06/8
	08/O6/8
	08/06/8
	08/06/8
	08/O6/8
	08/06/8
	08/06/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8

	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	08/07/8
	09/ 10/8
	09/ 10/8
	09/ 10/8
	09/ 10/8
	09/ 10/8
	09/ l0/8
	09/ 10/8
	09/ lO/8
	09/ 10/8
	09/ 10/8
	09/ 10/8
	09/ 10/8
	09/ 10/8
	09/ 10/8
	09/ 10/8
	09/ 10/8
	09/ l0/8
	09/ 10/8
	09/ l0/8
	09/ 10/8
	09/ l0/8
	09/ l0/8
	09/ 1 1 /
	M9
	09/ I l/8
	SE
	SE

	MI
	MI
	MI
	MI
	09/ 1 t/8
	M12
	MI2
	MI2
	M2
	M2
	09/ 1 1 /8
	09/ 1 1 /E
	Table
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	l0/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	1.0/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	(PPT
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/03/8
	l0/03/8
	10/03/8
	10/03/8
	10/03/8
	10/03/8
	10/03/8
	10/03/8
	10/03/8
	10/03/8
	l0/03/8
	10/03/8
	10/03/8
	l0/03/8
	10/03/8
	l0/03/8
	10/03/8
	10/03/8
	10/03/8
	10/03/8
	10/03/8
	E4
	E3
	I I/

	M2
	M2
	1 I/ 18/8
	1 1/ l8/8
	1 1/ l8/8
	1 l/ 18/8
	1 I/ 18/8
	M3
	M3
	M3
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8


	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	M20
	12/02/8
	12/02/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	12/03/8
	MI
	MI

	04/09/8
	04/09/8
	04/09/8
	E4
	04/09/8
	04/ f0/8
	04/ 10/8
	04/ 10/8
	04/ l0/8
	04/ l0/8
	04/ l0/8
	04/ 10/8
	05/2 1 /8
	05/22/8
	05/22/8
	05/22/8
	05/2 1 /8
	05/2 1 /8
	05/2 1 /8
	05/2 1 /8
	M2
	05/2 1 /8
	05/2 1 /8
	05/2 I /8
	05/2 1 /8
	06/08/8
	06/08/8
	06/08/8
	06/ 10/8
	06/ 10/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	07/02/8
	MIOA
	07/02/8
	08/08/8
	08/08/8
	08/08/8
	08/09/8
	08/09/8
	08/09/8
	09/ 1 1 /a
	MI
	10/03/8
	10/03/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	10/02/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/09/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	06/08/8
	09/ 1 l/8
	M2



	09/ 10/8
	OS/ 10/8
	OS/ l0/8
	os/ lO/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	12/02/8
	03/




