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Introduction 

This report summarizes the results of hydrographic sampling of physical properties and 

nutrient determinations made on’ water samples and water column particulate matter 

collected in February. 1988 during an oceanographic survey through the Whitsunday 

Island group. The survey was carried out to obtain background data on concentrations 

of chlorophyll, organic and inorganic nitrogen (N). phosphorus (P), and inorganic 

silicate (Si) in waters of the Whitsunday Island group. For comparative purposes, 

hydrographic and nutrient data from ten stations occupied in inter-reefal and lagoonal 

waters of the central and southern GBR during January. 1987 and February, 1988 are 

also presented. 

Sampling Locations 

Twenty-one (21) hydrographic stations were occupied within the Whitsunday Island 

group between February 19 and 2 1 1 1988 (Figure 1). The cruise track was laid out to 

sample the widest range of conditions possible in the time available. In particular, 

stations were occupied in the vicinity of. Hamilton Island (stas. 36-41), West Mblle 

Island (stas. 43-46) and Hayman Island (stas. ‘50-52). which have significant resort 

development, as well as in the open water between islands. One station, SWA48, was 

occupied within Nara Inlet, an enclosed bay frequently used as an anchorage for cruising 

boats. 

I 

For comparative purposes. data from stations occupied during January. 1987 in open 

waters off Townsville (COT07. COT12. COT18 and COTZO) and in inter-reefal and 

lagoon waters of the southern GBR during February, 1988 (SWA21. SWA23. SWA25, 

SWA30. SWA31 and SWA53) is included. These stations were arbitrarily selected for 

inclusion in this report because dissolved organic and particulate nutrient determinations 
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Figure 1. Hydrographic station lot 
in the Whitsunday Island group, 
February 19-21, 1988. 
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comparable to those carried out ai stations in the Whitsunday group were made. All 

..nutrient species were not determined at every station. 

Sampling PrOiXXi~reS ” 

Full water column profiles of temperature. salinity and underwater scalar (4n) it-radiance 

were obtained at all stations with an AIMS-constructed CTD profiler and attached 

Biospherical QSP-200 underwater it-radiance sensor. Underwater ix-radiance 

measurements were corrected for variations in surface irradiance with a Biospherical 

QSR-240 reference sensor. The underwater instruments were lowered at 1 m set-1 and 

: data was sampled at approximately 3 Hz. The raw data were processed to obtain 

corrected underwater values. then interpolated to values at a l-meter depth interval for 

interpretation and analysis. Plots of profiled hydrographic variables are given for each 

station in the data summary. 

Following each CTD-light profile. discrete water samples were collected from four (4) to 

ten (10) depths through the water column with Niskin bottles. Shortly after collection, 

unfiltered water samples (ca. 15 ml) were drawn from each sampling bottle into acid- 

washed scintillation vials. which were immediately deep frozen for -later analysis of 

1 dissolved inorganic nutrient (NH,. NO,. NO,, PO,. Si(OH),) concentrations ashore. ,At 

a number of stations. additional water samples were collected and filtered through ashed 

glass-fiber filters (Whatman GF/F) into acid-washed plastic sample vial and frozen for 

dissolved organic nitrogen (DON) and dissolved organic phosphorus (DOP) analysis. 

DOP analyses were not run on the COT or southern GBR shelf samples. Duplicate 100 

ml subsamples of water were filtered onto Whatman GFlF .filters and frozen for 

chlorophyll determinations. Duplicate 250 ml subsamples from each sampling depth 

were filtered onto ashed GF/F filters for particulate nitrogen (PON) determinations; 
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Analytical procedures 

Duplicate 100 ml subsamples were filtered ‘onto ashed Whatman GF/F filters for 

particulate organic phosphorus (POP) determinations. Samples for POP analyses were .-. _ 

not collected in 1987. nor in 1988 samples collected outside of the Whitsunday group. 

Inorganic nutrient (NH,. NO,. NO,. PO,. Si(OH),) concentrations were determined by 

“standard” wet chemical methods implemented on a segmented flow analyzer (Ryle et 

al.. 1981). Water samples for inorganic nutrient analyses were not prefiltered, as 

filtered samples. even when filtration was carried out by the cleanest possible methods, 

are often contaminated with small amounts of ammonium. For the dissolved organic 

nutrient analyses. the filtration apparatus (Millipore Swinnex) was soaked in 0.5 N HCI 

prior to and between uses and filters (ashed Whatman GF/F) were washed with a small 

volumes of sample prior to collection. 

Dissolved organic nitrogen and phosphorus concentrations were calculated by difference 

after oxidation of organic matter in the water samples by UV radiation (Armstrong et al., 

1966). Water samples were oxidized overnight in a La Jolla Scientific UV irradiator, 

cooled and analyzed for total N and P as nitrate and phosphate. Prior to analysis for 

NO, or PO,. oxizided samples were re-frozen or stored refrigerated, which results in 

negligible loss of the nitrate and phosphate (e.g. Nowicki, 1986). 

Particulate nitrogen was determined by high temperature combustion of the organic 

matter caught on glass-fiber filters with an ANTEK Nitrogen Analyzer. The instrument 

was standardized with EDTA. Samples were stored frozen and lyophiiized prior to 

analysis. Dissolved organic and inorganic nitrogen in water adsorbed to the filters and 

contaminating nitrogen introduced during sample storage and drying were corrected for 



by analyzing “wet filter blanks” stored and run in a manner similar to the unknown 

samples. Freshly combusted glass-fiber filters were not measurably contaminated with 

’ nitrogen at the instrument attenuation levels used. 

Particulate phosphorus was determined b!. inorganic phosphate analysis (Strickland and 

, Parsons. 1972) after high temperature combustion (lhr at 450°C) and acid persulfate 

chemical oxidation (Menzel and Corwin. 1965) of particulate matter collected on ashed 

Whatman GF/F filters. 

Chlorophyll a and phaeophytin concentrations were determined by fluorometry - 

(Strickland and Parsons. 1972) after grinding of the filters in 90% v/v acetone. 

Concentrations of all dissolved and particulate nutrient species were converted to umoles 

per liter OJM) for comparative purposes. 

Results and Discussion 

Water masses within the Whitsunday Island group were well mixed by tidal currents and 

highly turbid as compared to lagoonal and inter-reefal waters of the central and southern 

GBR. ‘Only slight variations in vertical temperature and salinity structure are evident in 

profiles taken within the Whitsunday island group. Salinities were somewhat higher than 

in outer-shelf waters of the central and southern GBR. likely due to evaporation in 

shallow inshore waters. Maximum vertical differences in temperature and salinity were 

on the order of 0.1 “C and 0.1 ppt. respectively.. 



Whereas a considerable proportion of surface light notially penetrates to the bottom in 

open outer-shelf- and inter-reefal waters (40-50 m). sub-surface light in the central 

Whitsunday Island group was attentuated below measurable levels (ca. 0.3 percent of 

surface it-radiance) in the upper IO- 15 m. This turbidity is largely due to resuspension 

of bottom sediments by tidal currents flowing between islands (e.g. Wolanski and 

Hamner. 1988). Boils of sediment were observed at stations along the western side of 

Hamilton Island and in the waters surrounding West Molle Island (plates I and 2). The 

very small discontinuities (ca. 0.3”C) in vertical temperature profiles observed at a 

I number of stations within the Whitsundays result from the full absorption of sunlight 

within a thin surface layer. It is likely that these discontinuities are diurnal features and 

are erased by mixing overnight. Waters at the southern and northern ends of 

Whitsunday Island group. particularly around Hayman Island, were considerably clearer 

than around Hamilton Island and West Molle Island. The apparent rapid attenuation of 

light at some stations outside of the Whitsundays is due to the early hour of the 

sampling. while the sun was at a low angle. One station (SWA30) was occupied at 

Dissolved inorganic nutrient concentrations in water samples collected within the 

Whitsunday Island group were generally higher than in samples collected in open shelf 

waters (Table 1). but with the exception of silicate, differences between the group means 

of Whitsunday and open shelf stations were not significant. Because of the well mixed 

nature of the water column. both around the Whitsunday Islands and in shelf waters, 

vertical differences in concentration were usually small. The highest inorganic nutrient 

concentrations were found within the central Whitsunday islands (stas. 35-47). This was 

also the area of highest turbidity. with visible sediment resuspension at a number of 

stations. 



Plates I and 2. Resuspended sediment near West Molle Island, 20 February 1988. 






























































































































































