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ABOUT THIS PUBLICATION: 

Partial funding was provided by the Minerals Management 
Service under purchase order "Texas A&M University/RV 
Gyre Ship-of-Opportunity Cruise ; May 1989 . For additional 
information about this document, please contact the 
Environmental Studies Section (LE-4), Gulf of Mexico OCS 
Region, 1201 Elmwood Park Boulevard, New Orleans, 
Louisiana 70123-2394, (504) 736-2896 . 



BRIEF DESCRIPTION OF CRUISE AND SCIENTIFIC PROGRAM 

From 16-25 May 1989, a 10-day cruise funded by the State of Texas for Training & 
Research ire support of the Texas Institutions Gulf Ecosystem Research program was conducted 
with a shipboard science party of 19 persons. Pa rticipants were : 

D r. Gilbert Rowe, Rrofessor (TA MU) 
Dr. Martha Scott, Assoc Professor (TAMU) 
Dr . Anik YanPutt, Visiting Scientist {Univ Amsterdam} 
Dr . Kathleen Cole, Research Associate (TAMU) 
Dr . Gabe Benait, Research Associate {TAMUG} 
Mr . Greg Baland, Research Associate (TAMU) 
Mr . Mike Cooke 
Mr . R .Y . Pittman 
Mr . Mark Spears 
Mr . Dennis Guffy 
Ms . Denise Hudson 
Ms. Pat Lawry 
Mr . Diego Lopez 
Mr. Jeff Kovaes 
Ms . Julie Gauthier 
Mr. Martin Ebel 
Mr. Bill Gurtis 
Ms. Mama Cruz 
Mr. A.M . Al-Jabr 

The principal scientific programs were: 

Chief Scientist 
radionuclide geochemistry 
radionuclide geochemistry 
radionuclide geochemistry 
large-volume filtration 
be nthic ecology 
Electronics Tech {TAMU} 
Electronics Tech (TA MU} 
Marine Tech (TA M U) 
Marine Tech (TA MU} 
14G Productivity Tech {TAMU} 
Sea Grant staff (TAMUG) 
Graduate Student (TAMU) 
Graduate Student (TAMU) 
Graduate Student (TaMU) 
Graduate Student (TaMU) 
Graduate Student (TAMU) 
Graduate Student (TAMU) 
Graduate Student (TAMU) 

1 } Continue "standard" sections of the Texas continental shelf in water depths of 20m, 5 0 m, 
1 OOm and 200m off Galvestan and off Corpus Christi . At each station: 

a) do a vertical profile of the water column with CTDfrosette multisampler, taking bottle 
samples every Sm (2Um station), 1 Om (50m and 100m stations) or- tam (2a0m 
station) for analysis of nutrients + oxygen + chlorophyll ; 

b) sample with small Box Core to describe total benthic fauna ark flora, trace metal 
content, organic carbon, grain size, and petroleum hydrocarbon composition; 

c} sample with 30-foot benthic Otter Trawl to descries epifauna and fish; 

d} do net hauls far phytoplanktan (0 .2m net} zooplsnkton { 1 m net} characterization ; 

Extend these "standard" sections seaward onto the upper slope i n water depths of SOam 
and 1 000m, to sample upper slope distributions of C02 and alkalinity in relation to 
Redfield oxic remi neratization vs . anaerobic sulfide metabolism ; 

3} Occupy a hydYogruF:hic station aver the site of the 1974 "blow-out" of a Pennzoil platform 
(27 57.7 N, 94 24.1 W) to see if hypersali ne brine might be present within the crater ; 

4) Occupy hydrographic stations in the Atchafalaua River and Bay, to follow up geochemical 
and radionuclide investigations begun there in March 1989 on GYRE cruise 89G-02; 



Principal Scientific Objectives of cruise 89G-06 (continued). : 

5} Make daily measurements of I 4C production to continuelextend the long-term 
comparative study of primary productivity at various locations and seasons 
an the Texas shelf; 

6} Deploy drifting sediment traps to measure the flux of particulate matter out 
of surface waters concurrent with primary production measurements ; 

7} Test benthic lender respirometer package and towed multi-frequency towed fish ; 

8} Compile surface data on temperature, salinity, and chlorophyll continuously 
throughout the cruise to continue/extend the local reference data set begun on 
GYRE cruises 87G-10, 87G-1 1, 87G-12, 8OG-05, and 89G-02. 

Science Log RIY GYRE cruise 89G-06. 

DATE GMT GMT LAT LON 

5-16 1714 

2140 - 2347 28 54 94 22 
5-17 0030 - 0040 28 54 94 29 

0103 - 0133 28 54 94 27 
0200 - 0245 28 54 94 27 

1309- 1327 2825 
1350- 1400 2825 
1409- 1441 2824 
1500- 1536 2823 
1623- 1634 2820 

2030 - 2115 27 58 
2145 - 2201 27 58 
2247 - 2300 27 58 
2323 - 0015 27 58 

STATION WORK 

depart dock in Galvestan 

STS 01 : box coring 
STS 01 : CTD 
STA 01 : plankton taws 
STA 01 : benthic trawling 

9358 STA 02 : box cori ng 
9457 STS 02 : GTD 
9457 STA 42: plankton tows 
9456 STS 02: benthic trawling 
9454 STA 02: CTD 

9333 STA 03: box coring 
9332 STA 03: CTD 
9332 STA 03: plankton taws 
9332 STA 03: benthic trawling 

5-18 0213 - 0258 27 47 93 31 STS 04: box coring 
0325 - 0402 27 47 93 31 STA 04: GTD 
0411 - 0442 27 47 93 31 STA 04: plankton tows 

0802- 0834 2735 9322 STA 05 : GTD cast 1 
1245- 1321 2735 9322 STA 05: CTD cast Z (for primary production) 
1345- 1515 2734 9319 STS 05: box coring 
1708- 1730 2734 9317 STA 05: plankton togs 

2041 - 2220 2720 9310 STA 06: box coping 
2301 - 0019 27 18 9308 STA 06: GTD 

5-19 0036- 0134 2716 9307 STA 06: plankton tows 

1445- 1615 2725 9529 STA 07: box cori ng 
1711 - 1844 2725 9528 STA 07: CTD cyst 1 
1917- 2007 2726 9528 STa 07: plankton tars 
2042- 2113 2725 9528 STS 07: GTD cast 2 



Science Log RI1f GYRE cruise 89G-Q6 (continued) : 

5-20 0009 - 01 15 27 28 95 48 
0151 - 0236 27 28 95 47 
0302 - 0355 27 29 95 47 

0513 - 0534 27 33 95 58 
0623 - 0715 27 33 95 58 

1225- 1244 
1259 
1316- 1323 
147 
1505 
1620- 1746 
2102- 2345 

5-21 0030 
0116-0134 
0150-0227 

2737 96 13 
2737 9613 
2738 96 13 
2738 96 13 
2738 9613 
2738 9612 
2737 46 12 
2738 96 13 
2739 9613 
2739 96 13 

0531 -0541 
0553- 4634 
0702- 0752 
0803- 0838 

1200- 1210 
1223- 1241 
1348- 1425 
1506- 1532 

2743 9632 
2743 9633 
2743 9631 
2743 9631 

2750 9653 
2750 9653 
2750 9653 
2751 9653 

5-22 0600 - 0620 27 58 94 24 
0650 - 0700 27 58 94 24 

1219 - 1224 28 17 93 38 
1235 - 1245 28 17 93 37 
1315 - 1325 28 18 93 37 

1732 - 1746 28 29 92 59 
1812 - 1840 28 28 92 58 
1958 - 2421 28 28 92 59 

5-23 0655 - 0710 29 12 91 29 
1154 - 1159 29 13 91 28 
1207 - 1215 29 13 91 28 

1722 - 1725 29 29 91 17 
1752 - 1813 29 29 91 17 
1845 - 1850 29 29 91 17 

5- 24 0445 - 0459 28 30 91 30 
050 - 0554 28 30 91 30 
0615 - 0653 28 30 91 30 

1 149 - 1154 28 45 91 59 
1200 - 1210 28 45 91 59 

STA 08: box coring 
STA 48: GTD 
STA 08: plankton togs 

STA 09: CTD 
STA 0 9: box co ring 

STA 10 : photometer cast 
STA 10 : deploy benthic lender 
STA 10 : CTDcast 1 (for primary productivity) 
STS 10: recover be nthic lender 
STA 10: deploy drifting sediment trap array 
STA 10: tow multi-frequency towed fish 
STA 10: box coring 
STA 10: recover drifting sediment trap array 
STA 10: CTD cyst 2 
STA 10 : plankton taws 

STA 11 : GTD 
STA I I : box coring 
STA 11 : benthic trawling 
STA 11 : plankton tows 

STA 12 : CTD (primary productivity) 
STA 12 : plankton tares 
STA 12 : box coring 
STA 12: benthic trawling 

STA 13: CTD over Pennzoil blew-out crater 
STA 13 : box core in blow-out crater 

STA 14 : photometer cast 
STA 14 : CTD {far primary productivity) 
STA 14 : plankton tows 

STS 15 : CTD 
STA 15 : box cori ng 
STA 15 : plankton taws 

STA 16 : plankton tow 
STA 16 : photometer cast 
STA 16: GTD for primary productivity) 

STA 17: CTD 
STA 17: plankton tears 
STS 17 : box core 

STA 18 : CTD 
ETA 18 : plankton taws 
STA 18 : box cori ng 

STA 19 : photometer cast 
STA 19 : CTD (for primary productivity) 



r 
Science Log RN 6t Ktcruise tib-Ub (continued) : 

130 2845 ?1 5? STA 19 : deploy drifting sediment trap array 
1343- 1405 2845 91 59 STA 19 : plankton taws 
1520- 1600 2845 91 59 STA 19 : box co ring 
1633- 1706 2844 91 57 STA 19 : benthic trawling 
2032- 2215 2845 91 54 STA 19 : deploy multi-frequency taw fish 
2300 2845 91 53 STA 19 : recover drifting pediment trap array 

5-25 1930 

Acknowledgments : 

return to dock at Gal veston 

Ship time for RIV GYRE cruise 89G-06 was provided by Texas ABM University, for 
Trai ni ng & Research support of graduate student theses and dissertations. A $11,000 grant from 
the US Minerals Management Service provided salary support for the 2 TpMU Electronic 
Technicians and the 2 Marine Technicians who supported this research at sea, ark the Texas A&M 
Sea Grant Program provided a $5,400 minigrant to allow us to collect and process underway 
hydrographic data on T&R cruises during academic year 1988-1989. The Texas ABM Sea Grant 
Program also covered the xerox costs to produce 24 copies of this report_ 

The data archived in this report were collected by TAMU Department of Oceanography 
Marine Techs Dennis Guffy and Mark Spears, Electronics Techs Mike Cooke ark RV Pittman, and 
Graduate Students Diego Lopez, Jeff Kovacs, Bill Curtis, Julie Gauthier, and Martin Ebel ; Ken 
Bottom, Glenn Casey, and David Murphy helped with post-cruise processsing. D.C . Bigqs was 
responsible far quality control and served as technical editor . The hydrodata gill be available on 
disc i n account OCN602DB i n subdi rectory [ .89G46) on the VAX 11 1750 computer for six months 
(through 31 December 89) ; after that time this subdirectory grill be archived on ma4 tape . 

The CTDIrosette multisampler package, salitbmeter, dissolved oxygen titration rig, and 
autoanalyzer used to support this Training & Research program were awarded to TAMU by NSF 
grants far Oceanographic Instrumentation for RIY GYRE . Fluarometers were loaned by Dr . Q .R . 
Schink end Dr . S.Z . El-Sated . 

At sea, the science party received cheerful support from the crew chartered to staff GYRE 
from HornbecV. Offshore Services and from Deck Engineers Desmand Ralf and David Barrow, who 
came along from the TAMU Marine Operations Group in Galveston to run GYRE's winches, cranes, 
and A-frames . 



CTD DATA 

Temperature, salinity, and transmissivity sere profiled pith a Neil 
Brown Mark III CTD to Which we gated a Seat ech 25-cm pat hfength 
transmissameter . The following pages present tables of 1 peter 
averaged GTD and transmissameter data . The ray data CTD salinities 
were corrected by +U,U23 parts per thousand so that vertical 
profiles would mare closely agree pith battle salinities . Triangles 
on the vertical profiles of corrected salinity verses depth 
represent bottle salinities determined using our Guildline Autosal 
Model 8440A . 
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CRUISE: 89G06 STATION: N89G06*09*1 DATE: 20 MAY 
GMT: 05 : 13: 00 LATITUDE: 27 32 .5 LONGITUDE: 95 58 .0 
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CRUISE: 89G06 STATION: N89G08*10*1 DATE: 20 MAY 
GMT: 13:16 LATITUDE: 27 37 .5 LONGITUDE: 9B 13 .1 
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CRUISE: 89G06 STATION: N89G06*19*1 DATE: 24 MAY 
GMT: 12: 03: 00 LATITUDE: 28 44 .9 LONGITUDE: 91 59 .0 

TRIANGLES DENOTE DISCRETE SAMPLES 



BATTLE DATA 

At each GTD Station, 10-liter niskin bottles sere tripped on the 
upcast for analysis of nutrients, dissolved oxygen, and chlorophyll 
and acid degradation products . These sere counted an a General 
Oceanics 24-place multisampler which supported the CTD-
transmissometer package . Analysis for nitrate, nitrite, ammonium, 
urea, silicate and ortho-phosphate sere carried out on board using a 
Technicon AA-II six channel autoanalyzer . Dissolved oxygen gas 
determined by the Carpenter-Garritt modified uinkler titration 
method, and pigments sere estimated by the "Turner" ftuorometric 
method see Parsons et al, 1985) after fractionation through 20 Jim 
nitex mesh (netplankton) and GF/F filters (nonoplankton) . 

The following tables and plats summarize salinity, dissolved oxygen, 
nutrients, and chlorophyll analysis . In the tables, T = CTD temp 
( Q0 ; S = bottle salinity Woo) ; and DO = dissolved oxygen 
(ml/liter) . Concentrations of nutrients are reported as 
yHoleslliter, where N03= nitrate ; H02= nitrite ;NH4 =ammonium ;SI0H4= 
silicate ; and P04 =ortho-phosphate . Concentrations of chlorophyll 
(GHL) and total phaeopigments (PHREO) are reported in jig/liters . 

Reference : 

Parsons TR, Ma i I a V, and La I I i CM( 1985 ) A hkirrua I of chem i ca I and B i o I oq i ca I 
Methods for Seawu ter Analysis . 4s f ord (Pei^gaoon Press ) . Lie extracted 
nitex and GF1F filters in 10 ml of g(!6 acetone far 12h at 00 C, then 
contrifuged the extract for 5 min to clarify the supernatant fare 
measuring fluorescence on a Turner Designs Model 10 . 
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T 41 122-94 3e .y7 5.33 /- .1 0 .04 ~ . I L , l ~ . b o . I9 - - 

15 ~ so ~ 22 .09 3i6 .So S. 22 <,1 ~o.oy. 0.1 ~ . I i . co o .t9 

11 ~ 75 ~ 21 .3 3b.5o 4.9 5 ~ . l0 .04 ~ . i ~ .1 J- (p 0.07 - - 

ioo 2c .oq 36 .y-7 3.B I c~ .) . a .~l c, ~ .~ 2.9 0.23 - - 
1 

3 ~ 
- 
/25 18 .75 3lo.y 3 3.35 I l o-6 o .07 0 , 1 c . ~ 4 .1 o.~oz 

2 V50 17.44 39.29 3 .08 13 . o .014 I 0.1 5.1 0.e2 - - 

i ~ zoo X4 .88 35.93 2.83 X8.7 I 0 

. 

03 I 0 .1 411 ~ 8 .0 v17 - - 

2y 2.0o I 14.88 35.93 2.75 I 18. 1 0-OLI I 0 .1 ,L 8 .4 1.1(0 - - 

i 



PHOSPHATE uM/1 
.500 1 .00 1 .50 2 .00 2 .50 

50 .0 

100 

I -1 1 T 7 - f l 7 7 -T- 1--T~~~TT-f-7-7T 

NITRATE uM/1 
10 .00 20 .00 30 .00 

OXYGEN ml/1 
2 .00 4 .00 

P04 ~ ~ NO 3 ~ 0 2 

150 . 

200 . d' im I 
CRUISE: 89G06 STATION: 889G06*5*1 DATE: 18MAY89 

LATITUDE: 27 34 .7 LONGITUDE: 93 22 .7 



NITRITE uM/1 
.100 .200 .300 .400 

50 .0 

I 
100 . 

1 
i 

150 . 

200 . 

NITRATE UM/1 
10 .00 20 .00 30 .00 

e 

I 

r 

i 
I 

NO 2 103 

i 

dim 
CRUISE: 89G06 STATION: B89G06*5*1 DATE: 18MAY89 

LATITUDE: 27 34 .7 LONGITUDE: 93 22 .7 



GM? 12y5 
i$mRYg9 

17 -34.8 689GC)6 
ST,4T2DN ,5 CAST 2 93 22 .1 

E 
LEI DEPTH T S DO N03 111Dz NHS, UREA SiONy. t'of CHL PNA 

iy ~ 126.18 36,259 y.q8 L) . 2. o.04 4.1 o.z 2 .0 ~ .oi _ 

~3 Z3 12 5.I8 3l0 .z5o 5.05 I o.i o.05 4 .l o.Z 2.0 ~oj - - 

12- 33 124.48 36 .242 5,11 o~l ~ 0.05 0.1 0. 3 2.0 o.0Z 

4 z 1 23 .21 3(c .43 5. 11 0.05 4 .1 0 .1 1, 8 4 .01 - - 

10 ~ 5) I 22.75 X.483 5.25 0.0tv <.1 1 o,z 1,9 4.of - - 

9 ~ 59 I 22.3 1 3(,-492 5.4-7 0.2 0.05 0.1 0.3 1.9 d. o2 - - 

8 I (08 ~ 21.47 3co.485 5.3(p o .z I o.oe I 4.1 I o.Z I,9 0.02 - - 

? i 4 7 20.38 I &.'482- +.3q 2.7 I 0.129 0 .1 I 0 . 2,. 1 2 . -L o . + 3 - - 

4 I 17.8 1 9(a .328 3.08 13.3 I o.ob 4 .1 C) . 7- 5.1 0.72 - - 

5 I 193 15.00 1 .35-955 2.74 187 o.q, 4 .1 0.2 8.3 1 .09 - - 

4 I 245 I 1358 35.736 2. .(o2- I 21 . to 0.07 1 0 .1 0.2- (0-9 1.30 - - 

3 I 3oi X0.40 35.30 2 .61 21c .2- I 0.ob I 0 .1 0.7- 14.6 .02 - 

348 q-90 35.i 2 .1o1 28.7 0 .05 -0.1 0.2 17.1 1 "79 - - 

375 4.52 35.151 2-01 2-9 .7- o .ob 0.1 o .1 iS.o 181 - - 



PHOSPHATE uM/1 
.500 1 .00 1 .50 2 .00 2 .50 

50 .0 

l 

r 
i 

J 

100 . 

f 

3 

150 

200 . 

NITRATE uM/1 
10 .00 20 .00 30 .00 

OXYGEN ml/1 
2 .00 4 .00 

r 

r 

i 

I \ 

I 

P04 N03 02 

dim 
CRUISE: 89G06 STATION: B89G06*5*2 DATE: 18MAY89 

LATITUDE: 27 34 .8 LONGITUDE: 93 22 .1 



NITRITE uM/1 
.100 .200 .300 .400 

50 .0 

100 . 

150 . 

200 . 

LATITUDE: 27 34 .8 LONGITUDE: 93 22 .1 
CRUISE: 89G06 STATION: B89G06*5*2 DATE: 18MAY89 



GM 7 Ito I 4 
/a MAY 99 

089c,06 
STF}T.TDN 5 CAST 3 

z7 33. a 
93 

BOT TI El l DE PTH T S DO N03 NOD NHS, UREA SiOhy. Ply, CH1. PNAjzI 

58 22.28 (o.5o9 521 0.2 0.04 Z . I 0.1 1,8 0.01 0.19 0,13 

~ 89 ~ 20.78 3(p.41 .76 I 0.c- 0 .27 <,1 0.1 1 .9 0.05 0.31 v,23 

13 ~ 130 ~ l8.00 3(,,4oio 3.32 10.0 ~ 0.07 <,i ~ 0.1 1 4 .3 0.53 a.38 0.37 

to I 20l 1 15.37 Uo .00(0 2.710 I ig .! ~ 0.04 < .1 0.1 7, l .o4 - 

7 ~ 2(oq 12.72 35,b24 2 .59 2 3 . 0 0.014 < ~ I 0.2- 11.7 1 .40 - - 

350 9-9q 35. z0 2 .560 I 28 .3 0.04 < . ~ 0 . 12- 17.0 1 . -N - 

40~o I 8.84 35.081 2.el 297 I o.o4 I < .t 0.1 18.8 l .yo - - 

i 22 ~ 40e 8.84 35.080 2.77 29.6 o.oy ~ < .I 0.1 ~ l9 .0 I. BB 

1 I I 1 



PHOSPHATE uM/1 
.500 1 .00 1 .50 2 .00 2 .50 

NITRAT uM/1 
10 .00 20 .00 30 .00 

OXYGEN MI/1' I 
t 2 .00 4 .00 

r 

50 .0 

100 . 

150 . 

200 . 
CRUISE: 89G06 STATION: 889G06*5*3 DATE: 18MAY89 

LATITUDE: 27 33 .8 LONGITUDE : 93 17 .9 



NITRITE uM/1 
.100 .200 .300 .400 

50 .0 

100 . 

150 . 

200 . 

NITRATE uM/1 
10 .00 20 .00 30 .00 

CHLOROPHYLL A ug/1 
.200 .400 .600 .800 

r 
r 

i 

J-
i 
r 

N03 CHL N02 
I 
r i 
t--
r 
1 

r 

i s 

dim 
CRUISE: 89G06 STATION: 889G06*5*3 DATE : 18MAY89 

LATITUDE: 27 33 .8 LONGITUDE: 93 17 .9 



GM7 2a-01 889G06 27 19 . 2-
1 & MAY 89 Sr4TSoN co 9 3 8 .5 

LEI DEPTH T S ()D N03 NOz N H4 1 S;084 Ply. CHL P 

2-2. I 24 25.00 ,3(o.,+37 . X14 Q"3 0.03 .4 .1 4 .1 z . o 4 .01 o.o'7 o.v9 

19 So 122-42j 36 .435 5.20 ~ 0.3 l 0.03 4.1 4.1 1.0 0.01 0.08 0.07 

l o l I 19 .5 3(o .54b 3.4 3 8.1 I o.14 < .I 4 . 1 I 3 .(v o.41 o.z3 0.26 

200 I 15.05 312 2 .02- ,7 0 .04 0 .2 0. 0-? 1.11 -- - 
i 

10 1 254 1'3 . 00 35.io42 2.b2 ~ 21.9 ~ a o3 4 .1 4 .1 ~ 10 .7 1 .32 - - 

30, ~ tl .l~o 35. 09 245 I 25.2 0 .0 4 .1 o.2 13.b 1 .57 - - 

405 1 q .50 

' 

~b4 2 .(O0 299 ~ 0.03 ~ 4 .1 4 .1 .7(o 1 .02 - - 

3 I 504 .13 8 I 35, o0 2 272 3 0""l ~ 0.03 ~ < . 1 <.1 20. 1 .98 

07- 3.28 I 3o~s ( 0 .03 < . ~ .I 25 .e 2 .02 . - - 

BR 3 1 5-44 - 3.75 26.1 003 0.1 4 .1 27 .3 ~ .q~- 
-- 

- 

I 



PHOSPHATE uM/1 
500 1 .00 1 .50 2 .00 2 .50 

50 .0 

100 . 

150 . 

200 . 

NITRATL uM/1 
10 .00 20 .00 30 .00 

OXYGEN ml/2 i 
2 .00 4 .00 

P04 ~ -\ N03 T 02 

CRUISE: 89G06 STATION : B89G06*6*1 DATE : 18MAY89 
LATITUDE: 27 19 .2 LONGITUDE: 93 8 .5 



NITRITE uM/1 
.100 .200 .300 .400 

NO3 

50 .0 

i 

100 . 

r 

a 

150 . 

200 . 

NITRATE uM/1 
10 .00 20 .00 30 .00 

CHLOROPHYLL A ug/1 
.200 .400 .600 .800 

N02 

i 
r 
i 

I 

i 

CHL 

d 
CRUISE : 89G06 STATION: 889G06*6*1 DATE : 18MAY89 

LATITUDE : 27 19 .2 LONGITUDE : 93 8 .5 



GM 7 1711 
Iq mAYeq 

C389Go6 
STAT30N -T CAST i 

;2-r z4 .q 
95 IS .9 

BoTTL f DEATH T S Do N03 NO~ NH* UREA SiONy. POq CHL PNA~ 

~ 3 I 20 25. e 3 x.4 2 4.77 0.2 0.06 0.1 0.,z 1 .9 0.01 - - 

2o I 8o 1 022-3(v I36.422 .5o w o .z I o.ow 0.1 0.7. i . g o .oz o .11 0.1 5 

17 36 .4Z 3. 3 2 !) . .5 I 0.04 O' l 0 .71 2.2 0.16 - - 

i+4 ~ 157- ~ -' 3 .447 2.(0? ( 4.y ~ 0.03 ~ 4 .1 4 .1 3.5 o.Sr - - 

11 1 35 I~-~ 5o 135. y2o z.54 I 25.y I o.o2 o .1 < .1 l 12 .-t 1 . (oz - - 

9 i 3 5 I 14.5o 1 - 1,5q ( 25.4 o.oz o.2 0.5 1 2 .q 1, m1 - - 

5 750 x.05 3q. 881 ~ 3.34 U, 4 6-01 0.1 0.7. 25-31 2.0 e -- 

2 '7 5 

T 
5 

- 

-34 .05zi 3.34 3o .3, 25.4 2-c-71 

GM7 2.c42-
19 MAY sq 

089GO6 27 25 . 2 

STETSON 7 CAST 2 q 5 z8 . z 
BOTTLE OF PTH T S N03 NOz NHS, UREA SiONy. POq CHL PflA~ 

2 y 22- 24 .'79 3~ .qNoO o o .2. o .03 i 0 .2- 0 . 1-3 0 .01 - - 

20 ~ 142- 1 23 . 1 36.y ~ 15.03 I o. z I o . 03 I o . 2 4 .1 ~ 1 .45 4 .o k - - 

I lo 4-1 1.7 1 4 .ol - - 

12 53 23.37 36.419 s.lo o. ~. ~ o.oz I o . 2 < .1 

S i 8o I 21.ee 1-7 x.75 I 6 . ( 0.15 0.1 o.7- I a, (~ o.oz - - 

I, 123 20.99 3 .484 4.6 e 2 .1 I o.o5 o .1 4.1 1 .7 

i 



PHOSPHATE uM/1 
.500 1 .00 1 .50 2 .00 2 .50 

50 .0 

100 . 

a 
i 

150 . 

200 . 

NITRAT uM/1 
10 .00 20 .00 30 .00 

OXYGEN ml /1 
2 .00 4 .00 

c 

P04 N03 0 2 L 

d'm 
CRUISE: 89G06 STATION : 889G06*7*1 DATE: 19MAY89 

LATITUDE : 27 24 .9 LONGITUDE : 95 28 .9 



NITRITE uM/1 
.100 .200 .300 .400 

N03 

50 .0 

100 . 

150 . 

200 . 

NITRATE uM/1~ 
10 .00 20 .00 30 .00 E 

N02 

e 
f 

i 

i 

H 

I 

i 

i 

CRUISE: 89G06 STATION: 889G06*7*1 DATE: 19MAY89 
LATITUDE: 27 24 .9 LONGITUDE: 95 28 .9 



PHOSPHATE uM/1 
.500 1 .00 1 .50 2 .00 2 .50 

50 .0 

100 . 

4 

p 

150 . 

200 . 

NITRATE uM/1 
10 .00 20 .00 30 .00 

OXYGEN ml/1 
2 .00 4 .00 

I 

N03 

d'm 
CRUISE : 89G06 STATION: 889G06*7*2 DATE: 19MAY69 

LATITUDE : 27 25 .2 LONGITUDE : 95 28 .2 



N03 

50 .0 

100 . 

150 . 

200 . 
CRUISE: 89G06 STATION: B89G06*7*2 DATE: 19MAY89 

LATITUDE: 27 25 .2 LONGITUDE: 95 28 .2 

NITRITE uM/1 
.100 .200 .300 .400 



GMT 0151 
2 o nn IkY 89 

889GU6 ` 
STRTSON 8 q 5 4 

BOTTLEi DEPTH _//- T S DD N03 7 ND, NH, UREA S;O14 Pot NHL PHA 

2.4 I 19 25.y1 36.460 4.S 0,1 1 0 .0(~ 0. 1 o, 2 ~.9 o.oz 0.09 0.07 

21 40 1 23 .95 36,Soz 4.96 I 0.2. 1 o ob c.1 o .z ~ .5 0.03 o,It o .05 

t B I I (cc I (7-60 3/.. 3 11 2.69 130 I 0.0"? 0.1 0.31 4.7 0~~4 

15 I 20o I 15.71 3 .051 2. 57 I i7 . b 0-0(0 0.1 0.Z 7.5 x.03 '- 

1 Z I 250 ! 13.79 35.766 2.75 2f .3 D.O(o 02 0,2 lo "D 1.62. - - 
I 

4 I 301 I 1'2- 3 35.546o 2.5g I 24~2 a05 0.1 0.2 12 .0 1-40 - --- 

350 ~ 1I .1 b ~ 35.37 2.5 1 ~ 2(v 9 0.05 D.Z a7 12.9 1-52 - - 

3 5-0 0 7.63 I 34.R5 2 .7 7 31 .8 1 0.0s I 0 .2- -6 .4 10-1 203 - - 

GM? 053 
? o rY1AV A4 

0389 Gab 
STA T2DN 4 

27 3z .5 
95 ;'B . v 

50TILEi DEPTH T' S p0 NO, NOD NN~, UREA S;oH, Poy cHt PHA 

5 4 1 2(, .85 A0.028 4.79 0 .2. 0.03 0.1 0 .1 1 .1 6.01 - - 

4 1 50 1 2344 3(p. 507 5. f3 I 0 . 2 I a03 I 0. 1 o. t I 0. 1 0 .0 r 0 . i2 o.05 

3 I 100 1 2C . 14 36.442 3.5 8 .0 I o.ob o . ~ 0 . I f, Q o.4Z O, 08 o.t~( 

z i ISO i?,o8 3~ .i92 2.81 X5.7 .o I 0 .1 o. .q o.88 1 - 

19 2- 1 16.33 135 . 4 25 I 2 .57 I 19 .5 0 . 13 ! o . f I o . l ~ 7~ 9 I r . zo ` _' 
~~I 

27 37.6 GMT 1 .31 (c 689G06 
2a mAVPA ST-4TSDN /0 4 -- ~ - 

BOTTLE DEPTH 

., 

T I S I p0 I N03 N Oz NHS, UREA S;oN4 coq cHt PHA 

12- 1 13 I 25.410 - 14 .51 0.1 0.0 0.1 1 .7 0.01 - 

1 1 I25 .40 -r 4 .91 f 0.1 ~ 0 .05 ~ 0 .1 l . g 0.02- -- - 

20 I .L4 .61 I 3~ .o~~{ 4 .q(o 0.1 0 .05 0.1 4 .1 1.b o.oi 

i 3( 1 23.38 1 -4(t.216 5.0 4 ~ 0.1 0.05 0.2 4 .1 J . q 0.03 - 

I 31 i 23.38 ' 3(c . 210 5.03 I o.1 I 0.05 0 .1 I L, I ~ l.7 o.c3 

0 12.2 .q 1 134-185 5.00 1 0.17 0.03 I 0.2 4,1 Ll .2. o. oy 



PHOSPHATE uM/1 
.500 1 .00 1 .50 2 .00 2 .50 

NITRATE uM/1 
10 .00 20 .00 30 .00 

OXYGEN ml/1 
2 .00 4 .00 

50 .0 

100 . 

150 . 

200 . 
CRUISE: 89G06 STATION: 889G06*8*1 DATE: 20MAY89 

LATITUDE: 27 28 .4 LONGITUDE: 95 47 .2 



NITRITE uM/1 
.100 .200 .300 .400 

NITRATE uM/1 
10 .00 20 .00 30 .00 

CHLOROPHYLL A ug/1 
', .200 .400 .600 .800 I 

- ,. . . . 
N03 

50 .0 

100 . 

150 . 

200 . 
CRUISE: 89G06 STATION: B89G06*8*1 DATE: 20MAY89 

LATITUDE: 27 28 .4 LONGITUDE: 95 47 .2 



PHOSPHATE uM/1 
.500 1 .00 1 .50 2 .00 2 .50 

50 .0 

i 

J 

q 100 . 

r 

a 

150 . 

200 . r d 7 ml 
CRUISE : 89G06 STATION : 889G06*9*1 DATE : 20MAY89 

LATITUDE : 27 32 .5 LONGITUDE : 95 58 .0 



NITRITE uM/1 
.100 .200 .300 .400 

N03 

50 .0 

100 . 

150 . 

200 . 
CRUISE: 89G06 STATION: B89G06*9*1 DATE: 20MAY89 

LATITUDE: 27 32 .5 LONGITUDE: 95 58 .0 



PHOSPHATE uM/1 
.500 1 .00 1 .50 2 .00 2 .50 

3 

N03 

50 .0 

100 . 

150 . 

200 . 
CRUISE: 89G06 STATION: 889G06*10*1 DATE: 20MAY89 

LATITUDE: 27 37 .5 LONGITUDE: 96 13 .1 



NITRITE uM/1 
.100 .200 .300 .400 

N03 

50 .0 

100 . 

150 . 

200 . 
CRUISE: 89G06 STATION: 889G06*10*1 DATE: 20MAY89 

LATITUDE: 27 37 .5 LONGITUDE: 96 13 .1 



GM7 0531 
2 i MAY 99 

D89GO6 
S7'04TSc)N t i 

27 43 .1 
9(f 32 3 

BOTTLEI DEPTH T I S I p0 I N03 I NOz NN* UREA SioN4 POq CHI. PHA~ 

2 1 I 3 2e,45 ! 31 .032 6 .10 o . ) 0 .02 ~ . i 4 .1 2.,'j c . c~ 0.09 0 .05 

2o I 1-1 ( 25.34 i S. 02 I o . l o .o c . ~ e c . I ~ 2 .4 e .o ~ 

19 ( 10 24.78 3441L! 6 -0(v 0 .04 o . 1 0 .1 2~8 o.oz - - 

I8 I ---q5 20.03 35708 1 4-05 3~L} I 0.1i c . < .I T y o.ae 

GM? i205 
21 maYO9 

889G06 27 50.0 
ST4 TSDN 12 S(o 53 .1 

EIOTTI FI DEPTH T S DO 1VD3 NG~ NH4 UREA SiONy. noq CHL PH4~ 

3 .24-05 2R.4 6*02 I 6~ 4 I o.i6 0.4 10 .3 5.9 0.1e - - 

2q 8 1 ,2to .c)5I 2QAEQ . 3 ~ 0.4 aye o.5 0~3 ~ &.o o.ie ~- r 

2 .3 I 13 I 2e.05 24. 33 4-94 . 0~7 I 0.2 3 0.7 0.7 I G.3 0.20 - - 

2z. ~ 1~ 25.63 ( lq.445 y .?7 ~ 0.7 0 .23 ~ 6~"i 1 o.'4 + .5. 17 I 0~zo ~ l.0 6 I 035 

GM 7 Oloo1 D89G06 27 57.? 
2 Z PAY I?J ST~4T1oN 13 q l+ 23,15 

~LFI DEPTH T S Dp N03 ND, NHS, UREA SiON4 ~'oq CHL PHA 

~ 0 ! 3 21-70 32.Z o.z o .o~ o .z 4,1 2 .6 0.02 - -' 

9 I2(.,.t4 I -- 5.12 I o.2 I <.oi 0.1 4 .1 I 2 .5 o.oZ o~lD o .1t 

8 I 32 1 
I 
20.21 3S 8 ~ 5 . 1 o , 0.2 10-01 I 4 .1 <. i I . (o o.o~ 

-7 I 5b 191 3~.33+~ 3.~3 5~~ ~ 0.01 c .1 4. . .2 a33 o.rb o.~o 

to ~ BI ~ l .02 ~ 3b.35o~ 3.a2 12 .1 1 0-04 4 .1 .4 .1 ~ 4.b o.b8 ~ 0 .10 o,~o 

5 i 91 ( 
I 

17 .ql ~ J~.328 ~ 

. 

2.97 I 
1 

12 .b 1 
i 

0.03 ~ 4 .1 4 .1 4.8 0.71 1 0.08 aI 103 17.s! 3c~.32~, 
I 

2.Ji 12-8 1 0.04 ~.t 4 .1 50 0.72 0.09 0.10 

3 ~ 113 ~ IT 80 ,3I3 I 2.91 1 13 .0 I 0.05 4.1 I 4 .1 51 0.74 0.0-7 0 .11 

2 ~ 1Z7 I 17.58 i 3k..j 89 282 I 134 ace ec .1 4 .1 (o .1 d.78 - - 

1 ~ 127 I 1758 i 36-289! x.62. 13.3 ( 0.09 < . i I L .) (w.1 -- o.7g -- - 



50 .0 

50 .0 

CRUISE: 89G06 STATION: 889G06*11*1 DATE: 21 MAY 8 

LATITUDE: 27 43 .1 LONGITUDE: 96 32 .3 

PHOSPHATE UM/2 
.500 1 .00 1 .50 2 .00 2 .50 

NITRITE uM/1 
.100 .200 .300 .400 



N03 

50 .0 

50 .0 

CRUISE: 89G06 STATION: 889G06*12*1 DATE: 21 MAY 8 
LATITUDE: 27 50 .0 LONGITUDE: 96 53 .1 

PHOSPHATE uM/1 
.500 1 .00 1 .50 2 .00 2 .50 

NITRITE uM/I 
.400 .200 .300 .400 



PHOSPHATE uM/1 
.500 1 .00 1 .50 2 .00 2 .50 

50 .0 

I 

100 . 

150 . 

200 . 

NITRAT uM/1 
10 .00 20 .00 30 .00 

OXYGEN ml/1 
+ 2 .00 4 .00 

i 

r 

P04 N03 OZ 
r 

L 
i 

1 

1 

I 

f r 
i 

F 
L 

d 'm 
CRUISE: 89G06 STATION: B89G06*13*1 DATE: 22 MAY89 

LATITUDE: 27 57 .7 LONGITUDE: 94 23 .9 



NITRITE uM/1 

50 .0 

J 

100 . 

a 
i 

I 

150 

i 

200 . 

.100 .200 .300 .400 
NITRATE uM/1 

10 .00 20 .00 30 .00 
F CHLOROPHYLL A ug/1 

.200 .400 .600 .800 

N03 

d 
CRUISE: 89G06 STATION: 869G06*13*1 DATE: 22 MAY89 

LATITUDE: 27 57 .7 LONGITUDE: 94 23 .9 



GM? X239 
22 MAY 84 

089GO(z Is 17 .1 
STRT.20 N 114 93 37.1 

BOTTLFI 
4t- DE P TH~ 1 T I S I p0 I N o3 I NOD NH, UREA S;OH4 Pot CHI. PRAM 

15 3 26 . 18 2.978 6. 07- c . ~ 0 . 0(p ~ . ~ 4, 1 3 .9 t,ot 0.1-7 O.o9 

5 1 I .24,77 - 5. 2i I 4 .1 1 0-07 4 .1 <.1 I 2.8 0 .01 0.2 0.09 

13 I 30 1 

. 

21 .14 36.16 5.70 4 .1 0.07 4, 0.1 3.0 o.oz o. sip o.i9 

t 2 T -4-0-1 .2c. 49 36, 31 2 4 . ~ I O.D < .I 0. ~ I 2.5 0.03 0.4t 0.23 

t I I 50 I 
1 
x.73 3(o,379I ~ ~5 I 1 . 5 ~ 0.78 L < . I ~ o . i I 4.7 0 .17 ~ 1 .04 I 0.44 . 

&rnT 1"132 
-) 0) rn4V12 9 

3,B9 C, om 
STaTIoN~ 15 

2a 29 .0 
qz 59 . 15 

~~ LEi DEP7H -~- I 5 DO N o3 Not Nay, UREA s'or~~ PO* CHi PMA 

9 ~ 3 25,E4 3q .178 S .01 Z . 0.05 t,1 0 .3 y .8 0.01 0. 16 0.1 C) 

1 o 1 25 .72 .7-0 4 .9(o c . l 0 .05 < .1 0.2 1 57 0.01 1 CA 0.0(0 

2-4 2 1 24 .54 - 4.9 ~ . I ! o . 07 l < . ~ o . Z 4 .1 0.01 0-23 0.0e 
I 

20 ~ 31 1 22. .07T- - 5.1) 2 < .I o.07 < .I o.z 5.3 0.04 0.32 alt, 

Ib i 2- . 213 3tc.~(5 S.(0 4 .1 I 0.06 ~ ~ .~ 0.3 4.4 D.ps O.bb 0.22 

GMT 12-0 8 
23 MAY 89 

Beg 6 0(v 

STlt? I o N I b 
29 l2- 9 

1B. 3 

8~`~ ~De arH T I 5 1>0 N 0,3 NO,. Nil UREA S: o PL 14 L MAW 
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GALVESTON BAY SAMPLING 

To extend the cooperative program between Texas A&M University 
campuses in Galaeston and College Station that was begun in October 1988 
and continued in March 1989 when Galaeston Bay sites were sampled the 
week before RIV GYRE Training & Research cruises 88G-OS and 89G-02 
departed to survey the Texas shelf, L.L . Griffin and A.M. Landry collected 24 
samples from various stations in Galaestan Bay on 8 and 11 May. They 
filtered 250 ml of bay water onto GFIC filters and then froze the filters to 
be processed far CHL + PHAEO at see during 89G-06 . About 50 ml of the 
filtrate from each of these collections were also frozen, in screw-cap 
plastic bottles, and these were also processed at sea on cruise 89G-06 
with our sisc-channel AA- I I . 

Dr. Griffin's summary of sampling sites and station map is presented 
on the next page, followed by a tabulation of the nutrients and chlorophyll 
data . As they had in March 1989, these data demonstrate that Galveston Bay 
and its tributary bayous have very high silicate and high phosphate 
concentrations, which we were able to use to trace the estuarine outflow 
onto the inner shelf. Below is e summary of silicate concentrations in 
surface samples that were collected by bucket sampling every 15 minutes 
for the first few hours of cruise 89G-06, while R/V GYRE was underway 
headed SSE from just off the Galveston sea buoy (29 18N, 94 371N) to just 
north of the first CTD station (28 56N, 94 23W): 
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0aGalveaton Bay Water Sampling Sites (L .L . Griffin, A . K . Landzy) 

' S-OB-89 
1 . Galveston Bay, Houston Ship Channel Channel Barker # 16 (Northeast of 
channel) near mouth to Galveston Harbor . T= 25 .94 C, S= 25 .23 ppt 
2 . Galvcston Bay, HSCC # 10, farther down 8olivar Roads . T= 25 .37 C, 
S=24 .77 - average of three measurements- 
3 . Galveston Bay, HSCC f 8, Bolivar Roads near end of Jetties . T= 25 .56, 
S= 25 .08 
4 . Galveston Hay, repeat of HSCC 116 . T=25 .67 C So 25 .30 ppt 
5 . Galveaton Bay, HSCC i 18, between Pelican Island and Bolivar 
Pennin3ula . T= 25 .38 C So 25 .08 ppt 
6 . Galveston Say, HSCC i 26, north of intersection of HSC, Intzacoastal 
waterway and TExas City Channel . T= 25 .64 C, S= 2 .37 ppt 
7 . Galveston Bay, HSCC 0 32 . T= 25 .66 C, S= 23 .80 ppt 
8 . Calveston Bay, HSCCi 34 . T= 25 .61 C, S= 24 .17 ppt 
9 . Galveston Say, HSCC 038 . T= 25 .39 C, 5= 25 .05 ppt 
10 . Galveston Bay HSCC K 44, south of Dickinson Hay . T= 26 .96 C, S= 22 .93 
ppt 
11 . Galveston Bay HSCC 052 . T= 26 .96 C, S= 19 .63 ppt 
12 . Galveston Bay HSCC # 56, neat Redfish Island . T= 18 .57 C, S= 26 .40 
13 . Galveston Bay HSCC i 60 . T= 26 .14 C, S= 18 .30 ppt 

5-11-89 
19 . Dickinson Gay . T= 24 .02 C, S= 16 .01 ppt 
15 . Dickinson Bayou, Dickinson CH 1127 . To 23 .77, S= 18 .43 ppt 
16 . Dickinson Bayou, ca . 2 km upstream . T= 23 .87 C, S= 19 .79 ppt 
17 . Dickinson Bayou, ca . 5 km upstream . T= 25 .19 C, S= 9 .90 ppt 
18 . Dickinson Bayou, upstream, opposite park on upstream side of IH45 . 
T= 25 .65 C, S= 6 .32 ppt 
19 . Highland Bayou Diversionary Canal (HSAC) "U1000", ca 15 km upstream. 
T= 28 .22 C, 8= 1 .06 ppt 

20 . HBDC "D2000", ca 12 km upstream . T= 27 .19 C, Ss 18 .92 ppt 
22 . HBDC "D5000^, ca 9 km upstream . T= 26 .62 C, So 22 .18 ppt 
22 . HBDC "A8000", ca . 6 km upstream . T= 25 .85 C, S= 25 . " 0 ppt 
23 . HBDC mouth to Jones Lake (West Bay) . T= 25 .10 C, S=26 .24 ppt 
29 . Jones Lake (West Bay ; near marker ca . 1 km from mouth to HBDC . 
T=24 .90 C, S= 25 .60 ppt 
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The Department of the Interior Mission 
 
As the Nation's principal conservation agency, the Department of the Interior has responsibility 
for most of our nationally owned public lands and natural resources.  This includes fostering 
sound use of our land and water resources; protecting our fish, wildlife, and biological diversity; 
preserving the environmental and cultural values of our national parks and historical places; 
and providing for the enjoyment of life through outdoor recreation. The Department assesses 
our energy and mineral resources and works to ensure that their development is in the best 
interests of all our people by encouraging stewardship and citizen participation in their care. 
The Department also has a major responsibility for American Indian reservation communities 
and for people who live in island territories under U.S. administration. 
 
 
 
The Minerals Management Service Mission 
 
As a bureau of the Department of the Interior, the Minerals Management Service's (MMS) 
primary responsibilities are to manage the mineral resources located on the Nation's Outer 
Continental Shelf (OCS), collect revenue from the Federal OCS and onshore Federal and Indian 
lands, and distribute those revenues. 
 
Moreover, in working to meet its responsibilities, the Offshore Minerals Management Program 
administers the OCS competitive leasing program and oversees the safe and environmentally 
sound exploration and production of our Nation's offshore natural gas, oil and other mineral 
resources.  The MMS Minerals Revenue Management meets its responsibilities by ensuring the 
efficient, timely and accurate collection and disbursement of revenue from mineral leasing and 
production due to Indian tribes and allottees, States and the U.S. Treasury. 
 
The MMS strives to fulfill its responsibilities through the general guiding principles of:  (1) being 
responsive to the public's concerns and interests by maintaining a dialogue with all potentially 
affected parties and (2) carrying out its programs with an emphasis on working to enhance the 
quality of life for all Americans by lending MMS assistance and expertise to economic  
development and environmental protection. 
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