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A-1.1.  Overview 

 
Nine long-term residents (> 30 years) of Magnetic Island, who have regular contact with 

the island’s fringing coral reefs, were interviewed (13 questions) in 2004 to investigate 

their views on the health of these reefs.  Selection of the residents was based on the 

diversity of their backgrounds and knowledge of the reef.  The residents included a retired 

solider/recreational fisherman, a retired teacher/recreational fisherman, a retired farmer/ 

diver/recreational fisherman, a retired engineer/fisherman/regular “beachcomber”, three 

regular scuba-divers and two retired commercial fishermen.  The residents were also shown 

photos of the island’s reefs over the last 30 years (Figs A1.1-1.3) and asked whether they 

have noticed any changes and if these photos were representative of the Nelly Bay reef.  

This question provides an insight into how each resident views a “healthy coral reef 

ecosystem”.  

 
A-1.2.  Residents’ views 

 
How long have you been associated with the island? 

 

Interviewee 1: Since 1921 (retired solider). 

Interviewee 2: Since 1929 (retired teacher). 

Interviewee 3: Since 1970 (retired farmer). 

Interviewee 4: Since 1969 (regular scuba-diver). 

Interviewee 5: Since World War II (1940s; retired engineer). 

Interviewee 6: Since the 1940s- “all my life” (regular scuba-diver). 

Interviewee 7: Since 1945 (retired commercial fisherman). 

Interviewee 8: Since 1969 (regular scuba-diver). 

Interviewee 9: Since early 1950s (retired commercial fisherman). 

 

How long have you lived on the island? 

 

Interviewee 1: Since 1970s. 
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Interviewee 2: Since 1932. 

Interviewee 3: Since 1980. 

Interviewee 4: Since 1969. 

Interviewee 5: Since 1951. 

Interviewee 6: Since 1953. 

Interviewee 7: For the last 30 years. 

Interviewee 8: Since 1973. 

Interviewee 9: Since ~1974. 

 

How much contact have you had with the coral reefs of Magnetic Island? 

 

Interviewee 1: “Not a great lot”, but keen recreational fisherman- used to fish every day. 

Interviewee 2: Regular contact with coral reefs as a recreational fisherman. 

Interviewee 3: Constant contact with the reefs from scuba-diving and from discussion with 

other local residents on the state of the reef.  Regularly monitored the Nelly Bay coral reef 

(scuba-diving) during the initial harbour development in the 1980s.  

Interviewee 4: Constant contact with the island’s reefs- has scuba-dived in every bay of the 

island. 

Interviewee 5: Has lived on the coral reefs as a child- has snorkelled, fished and observed 

the reefs over the years. 

Interviewee 6: Constant contact- has regularly scuba-dived the coral reefs in Picnic, Nelly 

and Cockle Bays since he was young. 

Interviewee 7: Constant contact as a commercial fisherman.  “Skin”-dived the reefs when 

younger. 

Interviewee 8: Has scuba-dived the reefs regularly (~3 times a week) since first dive in 

1969. 

Interviewee 9: Constant contact with the reefs as a commercial fisherman (boating and 

walking around it). 
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Have the reefs got better or worse since your first contact? 

 

Interviewee 1: Much worse. 

Interviewee 2: Worse.  When first arrived on the island reefs were “pristine- now they have 

gone to pieces.” 

Interviewee 3: Better.  Condition of the reefs has improved since the mid-1970s.  When 

first scuba-dived the island- there was a lot of sediment on the reef flats of Nelly and 

Cockle Bays.  A large improvement had occurred since the dumping of dredge spoil was 

moved to an offshore location. 

Interviewee 4: Reefs have progressively improved in the last 20 years since the dredge 

spoil was dumped in an offshore location.  There used to be about 1 foot of mud near the 

sand flat in Nelly Bay.  

Interviewee 5: Reefs have got much worse- “no comparison”. 

Interviewee 6: Almost exactly the same since first scuba-dived in the 1950s- “just as many 

fish today”. 

Interviewee 7: Worse. 

Interviewee 8: Reefs have improved in the last 10 years. 

Interviewee 9: Coral reefs have deteriorated from channel dredging.  Middle Reef has 

improved in the last decade. 

 

Estimate the percentage of health of the island’s coral reefs from your first 

contact? (Assuming the reef was 100% when you first arrived). 

 

Interviewee 1: ~ 50%. 

Interviewee 2: ~10%- “Reef is literally dead”. 

Interviewee 3: N/A 

Interviewee 4: Probably has improved by ~20% in Nelly Bay since first arrived.  

Interviewee 5: Reefs ~10% of what they used to be. 

Interviewee 6: Reefs around the same (100%)- some reefs may have been destroyed by 

dredging in early part of century- killed the “inner” part of Cockle Bay reef but little change 

overall. 
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Interviewee 7: Out of 10- when he first got here- reefs were a 10 and then declined to a 0- 

“reefs died”.  Reefs have improved in the last 10 years but still only around 4/10 of what 

they “used to be”.  Reefs in Nelly Bay and outside Picnic Bay have improved greatly.  

Interviewee 8: Reefs are about the same (100%)- they have not particularly changed since 

first dive. 

Interviewee 9: Brain corals and soft corals have taken over, little pockets of reef around the 

island have improved in recent times. 

 

Was the decline/improvement rapid or progressive and what caused the 

decline? (if there has been a decline) 

 

Interviewee 1: Decline was progressive. 

Interviewee 2: Progressive decline over 10-15 years from the dredging and from the 

installation of the underground water supply to the island. 

Interviewee 3: Fishing has always been good.  Rapid improvement in the reefs was 

observed from early to mid-1970s.  There have been some setbacks with coral bleaching- 

but reefs are still better today than in the 1970s. 

Interviewee 4: The Reefs have improved progressively. 

Interviewee 5: Reef decline was rapid when the dumping of spoil near the eastern side of 

the island occurred (~1970s). 

Interviewee 6: N/A. 

Interviewee 7: Progressive decline from the dredging- has observed sludge/spoil dumped 

near Hawking’s Point (Picnic Bay) and also near Middle Reef during the 1970s dredging. 

Interviewee 8: Health of coral reefs has not changed significantly. 

Interviewee 9: The coral reefs declined progressively since the dredging first began- “when 

I first saw the corals they were beautiful”.  Coral reef decline was rapid when the dumping 

of silt/spoil following channel dredging occurred near the island during the 1960-1970s.  

 

When did any major changes occur to the health of the coral reefs? 

 

Interviewee 1: During the dredging around the 1960s. 
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Interviewee 2: Just a progressive decline over the years- remembers when the reefs were 

perfect but “does not go out a lot these days”. 

Interviewee 3: Improvement in the health of the coral reefs since the mid-1970s. 

Interviewee 4: Reefs have changed for the better in the last 20 years. 

Interviewee 5: Reefs were “pristine” during the 1940-1960s and declined when the 

“intense” dredging started (~1970s)- large paint spill in the 1960s may have also impacted 

Nelly Bay. 

Interviewee 6: No change. 

Interviewee 7: Reefs have slowly declined since 1955 and particularly during the 1970s 

channel dredging.  Cockle Bay got “really bad” and got very murky.  This bay has been 

overcome with mud since 1955.  

Interviewee 8: Dredging caused damage to the reef and also affected seawater visibility. 

Interviewee 9: Reefs declined when the dredged silt was dumped in close proximity to the 

island during the 1960-1970s.  

 

How much damage did Cyclones Althea (1971) and Bronwyn (1972) cause? 

 

Interviewee 1: N/A. 

Interviewee 2: Little damage- no cyclone in the Townsville region has caused much 

damage to the coral reefs- has seen a lot of cyclones particularly during the 1940-1950s. 

Interviewee 3: N/A. 

Interviewee 4: The cyclones did cause damage to the branching corals which were broken 

and crushed. 

Interviewee 5: “The cyclones cleaned the silt off the reefs and did not rip the coral up”.  

The cyclones may have removed some seagrass within Cleveland Bay. 

Interviewee 6: Some corals were broken after the cyclones, but did not particularly affect 

the health of the reefs- regularly scuba-dived the reefs before and after these cyclones. 

Interviewee 7: Could not say if there was any reef damage from the cyclones. 

Interviewee 8: Can not remember the condition of the coral reefs after the cyclones. 
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Interviewee 9: Cyclones caused considerable damage- flattened mangrove communities, 

but did not observe corals.  Not much coral was washed up on the beaches- but some coral 

rubble did pile up on the reef flats. 

 

Was there any decline in the coral reefs before these cyclones? 

 

Interviewee 1: Yes- decline occurred during the 1960s. 

Interviewee 2: Could not say. 

Interviewee 3: Yes- noticed silt on the reefs well before the cyclones. 

Interviewee 4: Yes. 

Interviewee 5: Yes. 

Interviewee 6: Yes- some “inner” reefs were affected before. 

Interviewee 7: Yes. 

Interviewee 8: No- no change to the reefs. 

Interviewee 9: Yes- from channel dredging. 

 

Have you observed any recent resurgence/decline in the health of the coral 

reefs? 

 

Interviewee 1: Could not say. 

Interviewee 2: No, although the outer edge of the coral reefs are still okay. 

Interviewee 3: Yes, corals have improved recently- “it used to be too dirty to swim”.  

Interviewee 4: Has been some resurgence in the last 20 years. 

Interviewee 5: There has been some recent improvement- The reefs have got better around 

the Picnic Bay area. 

Interviewee 6: There has been resurgence in the coral reefs, particularly of plate corals. 

Interviewee 7: Yes.  There has been resurgence particularly in Picnic Bay. 

Interviewee 8: Reef has improved in the last 10 years. 

Interviewee 9: Coral reefs have improved over the last decade. 
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Has the water visibility of the coral reefs changed over time and, if so, when? 

 

Interviewee 1: No. 

Interviewee 2: No.  The waters are clear on calm days- “it has been the same all my life.” 

Interviewee 3: Visibility has improved since the mid-1970s. 

Interviewee 4: Visibility has improved by 10-15% in the last 20 years. 

Interviewee 5: No. 

Interviewee 6: No- visibility has not changed since the 1950-1960s- same diving 

conditions in the 1950-1960s to today. 

Interviewee 7: Visibility was not as good as when first moved to the island, but has 

improved since the 1970s. 

Interviewee 8: No. 

Interviewee 9: Yes- water visibility was clear when first arrived to the island, but now 

there are more “cloudy” water days.  Visibility has declined particularly in Picnic Bay.  

 

Any other examples/observations which may be relevant to the health of the 

coral reef ecosystem? 

 

Interviewee 1: Fish catch has not changed.  “Geoffrey Bay is more like a mud flat these 

days”.  There used to be a lot of dugongs and seagrass in the bays- “now gone”. 

Interviewee 2: Dredging caused silt to cover the corals which led to reef decline.  Believes 

that the underground water discharge from septic system has “polluted” the waters- 

underground water supply was polluted in the 1950s with E-coli.  The Solider Crabs, “Pipi” 

and “Olive” shells used to be everywhere, but now are rare.  No large changes in fish catch 

over the years.  Appears to have been an increase in sting rays and more algae (from 

sewage discharge).  Dugong numbers may have declined from the shark netting (1,000s 

killed in nets). 

Interviewee 3: Corals from outer harbour have been destroyed- covered with silt.  Pipeline 

from Nelly to Horseshoe Bay may have created a problem in Gustav Creek- A lot of 

sediment discharged from the creek since 1978?  Cargo ships also stirs up a lot of silt. 
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Interviewee 4: Remembers that algae were more prevalent when first arrived on the island, 

which coincided with the 1970s dredging.  Water is much clearer today- the Nelly Bay 

Harbour development may have encouraged corals to grow- coral reefs have improved in 

Nelly Bay since the harbour development.  Recently (2004) observed first dugong in Nelly 

Bay in 10 years.  Believes that the reef is starting to “come back”- whales are more 

prominent and there is now more seagrass in Nelly Bay.  Not a lot of change occurs after 

large flood events- only have noticed bleaching in the past few years (however “bleached 

coral” was only pointed out to the interviewee in recent times).  Observed more brain corals 

when first arrived on the island compared to today- staghorn corals have regenerated in the 

last 20 years. 

Interviewee 5: Remembers a large paint spill during the 1960s which caused a large oil 

slick.  Bailer and cowrie shells as well as solider crabs have virtually died out- blamed on 

dredging.  Believes that the ferries that used to dock in Picnic Bay left engines running for 

15 mins ~ 7 times a day- stirred up silt which severely affected neighbouring Cockle Bay.  

If you dig 2 feet under the sand in Cockle Bay- black sludge which smells like diesel (really 

stinks!) which may have come from ferries [but may have also been from diesel spill in 

Cockle Bay- see interviewee 9].  Now sludge 1 foot deep from Picnic Bay to West Point.  

No mangroves were in Cockle Bay before the dredge spoil was dumped in the nearby 

vicinity.  Middle Reef has improved recently. 

Interviewee 6: Algal blooms were observed in the 1950s- algae and silt becomes 

prominent during intense SE trade winds.  On “good days” coral bommies can still be 

observed from the surface.  Diving conditions have not changed in 50 years.  The bigger 

ships entering or leaving the port on low tide stir a trace of mud- but has not affected the 

reefs anymore today since the 1960s.  No mangroves were in Cockle Bay before the dredge 

spoil was dumped in the nearby vicinity.  During the heavy SE winds- brings silt over the 

reefs and the same rough conditions also wash silt from the reefs. 

Interviewee 7: Dived on a plane wreck in Nelly Bay in 1969- “too muddy to be observed 

today”.  After dredging- the sludge would wash onto Picnic Bay beach on high tide and 

mud also settled in Cockle Bay.  Water visibility changes with season- but overall average 

seawater visibility has declined.  Mud would also settle in Cockle Bay- resulting in an 

extensive mangrove forest- no mangroves before.  Fishing has also declined in Cockle Bay 
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but there are a number of reasons for this decline.  Seagrass in the Cockle Bay area was 

buried by mud- used to be a lot of dugongs- but now are rare.  Believes that the solider 

crabs were killed off due to human impact- from kids clubbing them!  Used to drag 

“Pelican” holes (near Bolgar Bay) for barramundi- holes used to be clear- now are turbid.  

Boats and ferries in Picnic Bay used to stir up stilt and a couple of months after the Nelly 

Bay harbour opened, the reef in Picnic Bay had vastly improved.    

Interviewee 8: West Point has the dirtiest seawater on the island- water visibility typically 

clears in around 2 days after rough weather events.  The island’s fringing reefs have always 

contained some silt.  Ferry in Picnic Bay used to “ruin” the visibility.  Still a lot of 

“healthy” coral surrounds the island.  Algae growth is seasonal.  Corals have regenerated 

after bleaching events- bleaching has always happened on varying degrees and usually 

occur after the wet season.  

Interviewee 9: Fish have adapted to the declining conditions (no decline in fish catch)- 

however, Picnic Bay Jetty was like an aquarium- now poor.  Mackerel are now not as 

abundant.  Pods of whales used to swim between island and mainland- now rare/gone.  

Marine life has declined since the dredging.  ~220 litres of diesel spilt around Cockle Bay 

~10 years ago- killed a lot of marine life (particularly crabs “have never come back the 

same”).  Sharks nets killed many dugongs (84 in one year?) and contributed to their 

decline.  Middle Reef has improved since dumping of dredge spoil in the area has stopped.   

 

Please comment on your views of the photos (Figs A1.1-1.3) of Magnetic 

Island’s fringing reefs. 

 

Interviewee 1: N/A. 

Interviewee 2: Believes that he can see a decline in the 2004 photos compared to the 1970-

1980s photosets. 

Interviewee 3: N/A. 

Interviewee 4: Agrees that the 2004 photos (Fig A1.3) are representative of the current 

Nelly Bay reef; however, changes to reefs are seasonal.  Remembers the coral used to look 

similar to the 1969-1971 photos (Fig A1.1).  Interviewee thought that the 1986 photos (Fig 

A1.2) were consistent with the coral reefs in Nelly Bay. 
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Interviewee 5: N/A. 

Interviewee 6: Believes all the 1986 and 2004 photos both reflect “good- healthy reefs”.  

Some areas may have been affected like the 1969-1971 photos (Fig A1.1), but not as much 

damage as Theo Brown (1972) reported.   

Interviewee 7: 1969 photo- was “good for Nelly Bay”.  Was surprised that the photos of 

the 1986 corals (Fig 1.2) were taken in Nelly Bay- believes that these photos were too good 

for Nelly Bay and may have been taken elsewhere.  Photos from 2004 were thought to be 

more accurate of the Nelly Bay reef.  

Interviewee 8: Agrees with the 1986 photos of Nelly Bay (taken near the harbour; Fig 

A1.2)- Reefs are in similar condition today as the 1986 photos in this part of Nelly Bay.  

2004 photos (Fig A1.3) were from a different area in Nelly Bay- algal growth in the photos 

represent seasonal change. 

Interviewee 9: Coral reefs photos from Nelly Bay in 1986 and 2004 were thought to be 

representative of Nelly Bay- 2004 photos were thought to look worse than 1986 but are 

from a different area and are still typical of the coral reefs. 

 
A-1.3.  Summary 
 
The interviews with the local residents did provide some, but limited insight into the long-

term changes to the coral reefs of Magnetic Island.  The wording of some questions may 

have been biased to favour more negative responses and the questions, in many cases, were 

unspecific.  Nevertheless, the vastly different responses and opinions of the residents may 

reflect the different backgrounds and contact that each local has with the island’s fringing 

reefs.  In addition, some residents may be more observant than others.  In particular, the 

commercial fishermen who worked the local area would have a vested interest in the health 

of the environment for their livelihood.  The regular scuba-divers would probably have 

more intimate contact with the coral reefs and would notice any major change.  The 

majority of interviewees who knew the island before the 1950-1960s believed that the reef 

was in pristine condition when they first arrived and that the reef has deteriorated 

significantly in more recent times, notably since the 1960-1970s channel dredging when 

spoil was discarded in the close vicinity to the island.   
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 Figure A1.1.  The residents of Magnetic Island were shown photos of the fringing reef in 

Nelly Bay.  The coral reefs appear to have been affected by the early 1970s dredging period 
when spoil was dumped close to Magnetic Island.  However, the severity of dredging on the 
island’s reefs is hotly disputed by the residents (Figure from Brown, 1972). 
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Figure A1.2 (a-d).  Photos of the Nelly Bay reef from 1986 (courtesy of JCU library collection; taken 
near the Nelly Bay harbour site?).  The photos suggest that the reef is in good condition and contains a 
range of corals.  The local residents who have scuba-dived this reef over 30 years believe these photos 
are representative of this reef and also that the reef has not particularly changed over the years.  
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Figure A1.2 (e-h).  1986 photo-set from Nelly Bay continued.  The photos indicate that 
extensive colonies of plate corals exist on the Nelly Bay reef.  There is also evidence that 
siltation/sedimentation has affected some of these corals (h). 
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Figure A1.2 (i-l). 1986 photo-set from Nelly Bay continued. 
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Figure A1.2 (m-p).  1986 photo-set from Nelly Bay continued.  The coral reefs appear to 
be in healthy condition and the Nelly Bay reef at this time is made up of a diverse range of 
corals. 
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Figure A1.2 (q-t).  1986 photo-set from Nelly Bay continued. 
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Figure A1.2 (u-x).  1986 photo-set from Nelly Bay continued.
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Figure A1.3 (a-d).  2004 photo-set.  These photos were taken from near the X-base end of Nelly Bay. 

 
 Figure A1.3 (e-h).  2004 photos continued.  This section of the reef did not contain as much 

diversity as the 1986 photos, which may be the result of the different location. 
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Figure A1.3 (i-l).  2004 photo-set continued.  There is evidence of algal cover on the corals, which some 
residents suggest is seasonal.  There is also evidence of siltation at this section of reef (j). 

 Figure A1.3 (m-p).  2004 photo-set.  This section of reef (near X-base) appears to have been more 
affected by sedimentation (p) than the 1986 location.  This section of reef is closer to the shoreline than 
the harbour end.
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Appendix 2:  The coral Eu and Gd anomalies 
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A-2.1.  The Eu anomaly 

 
The Eu anomaly has been calculated from the following equation: Eu/Eu*= 

EuN/(0.67×SmN+0.33×TbN).  This equation was employed to exclude the possible effects of 

the Gd anomaly.  Europium and Ce are the only REEs that can change from their 3+ 

valence states; Ce can be oxidised to 4+ whereas Eu can be reduced to the 2+ form (e.g. 

Brookins, 1989).  The negligible Eu anomaly in the modern coral records is characteristic 

of seawater, as Eu commonly exists in the 3+ form (Fig A-2.1 b,d,e; Brookins, 1989).  

Interestingly, the mid-Holocene coral records contain negative Eu anomalies and average 

0.86 and 0.81 for the 2 yearly and two-monthly resolution records, respectively (Fig A-2.1 

c,f).  The sediments all contain negative Eu anomalies but only the Gustav Creek and 

NEL13A samples have comparable values (~ 0.8; Fig A-2.1a).  This finding provides 

further evidence that the sediment trapped in the mid-Holocene corals is from a local 

origin.  The Eu anomalies (0.81 and 0.86; Fig A-2.1 c, f) in the mid-Holocene corals may 

have also been influenced by freshwater influx from Gustav Creek as well as by local 

sediments trapped within the coral skeleton.   

   

Negative Eu anomalies are observed in the 1831 (0.89), 1870 (0.90), 1968 (0.96), 1973 

(0.93), 1974 (0.88) and 2000 (0.93) flood bands (Fig 7.34g).  Stream water possesses 

variable Eu anomalies which are dependent on the weathering of the catchment lithology 

(Lawrence et al., 2005) and, in turn, the stream water Eu anomaly should be similar to fine 

sediments held within the river and creek systems.  The Burdekin River (0.94), Ross River 

(0.89) and Gustav Crek (0.81) sediments all contain slightly different, but distinctive Eu 

anomalies. 
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Figure A-2.1 a-g.  The sediments contained a 
slightly different, but distinctive, negative Eu 
anomaly (a).  The negative Eu anomalies in the mid-
Holocene corals (c,f) are indicative of a Gustav 
Creek or NEL13A signature.  The negative Eu 
anomalies in coral luminescent lines (g) may 
suggest that the coral Eu anomaly is also influenced 
by freshwater influx.  There is no apparent Eu 
anomaly in the modern coral records (b,d,e). 
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A-2.2.  The Gd anomaly 

 
The Gd anomaly has been calculated from Gd/Gd*= GdN/(0.33×SmN+0.67×TbN).  

Seawaters typically contain slightly positive Gd anomalies between 1.00 and 1.60 (DeBaar 

et al., 1985b; Alibo and Nozaki, 1999).  These values are also consistent with the Gd 

anomaly measured in reefal microbialites (1.13; Webb and Kamber, 2000).  The cause of 

the positive Gd anomaly in seawater is disputed.  Some researchers propose that the 

preferential scavenging of its neighbours, Eu and Tb, by organic ligands causes a relative 

enrichment of Gd (Lee and Byrne. 1993), while others have suggested that fractionation 

during the sorption of REY onto hydrous Fe-Mn oxides could also produce the positive 

seawater Gd anomaly (Bau et al., 1996).  The modern corals all contain positive Gd 

anomalies with average values that range between 1.07-1.13, typical of a genuine seawater 

signal (Fig A-2.2 b,d,e).  Interestingly, there are minor deviations in the Gd anomaly in the 

modern two-monthly resolution records (Fig A-2.2 b,d,e).  These deviations do not appear 

to be seasonal and at this stage a mechanism to explain these fluctuations is not clear.  In 

addition, stream water samples also commonly contain positive Gd anomalies (Lawrence et 

al., submitted) and some researchers have linked positive stream water Gd anomalies with 

an anthropogenic source (Bau and Dulski, 1996b). 
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Figure A-2.2 a-g.  There are slightly positive Gd 
anomalies in the modern corals (b,d,e) which are 
identical to the anomaly in seawater.  The Gd 
anomaly in the mid-Holocene corals (c,f) was not 
particularly evident compared to the modern 
corals and may be due to a sediment influence.  
Sediments in the region contain no apparent Gd 
anomaly (a).  The positive Gd anomaly does not 
appear to be affected by freshwater influx as the 
flood bands (g) contained an identical signature to 
the modern corals.   
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Appendix 3: Weekly and monthly SST measurements from 
Magnetic Island 
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Appendix 4: Rainfall (mm) in the Burdekin sub-catchments 

(see Fig 4.17) and Townsville 
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Appendix 5: Burdekin River discharge (ML) 1922-2003 
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Appendix 6: Coral extension, density and calcification data 

(Note: “years” for the mid-Holocene corals do not match the “years” for the geochemical data) 
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Appendix 7: Coral luminescence data 

(note: “years” for the mid-Holocene corals do not match the “years” for the geochemical data) 
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Appendix 8: Initial precision analysis at QHSS using a 

homogenised coral sample from Pandora Reef 
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