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						Abstract
 Nuclear weapons testing during the 1950s generated an atmospheric pulse of the carbon isotope, 14C. Worldwide, trees growing during that period and in subsequent decades assimilated 14C-enriched CO2, leaving a distinct isotopic signature that can be used to precisely date tree rings. Thirty single-ring samples were extracted for AMS 14C analysis from cores taken from living trees of five different Callitris species [C. endlicheri (Parl.) F.M. Bailey, C. glaucophylla Joy Thomps. & L.A.S. Johnson, C. intratropica Benth., C. preissii Miq., and C. rhomboidea R.Br. ex Rich. & A. Rich] at 13 sites. The ages of individual tree rings were determined by both 14C bomb-pulse dating and cross-dating (based on 20–30 cores from the same site) in order to (1) provide independent verification of tree-ring dates, (2) detect false or missing rings from sites with otherwise good chronologies, and (3) test whether growth rings were annual for cores from sites where cross-dating was not possible. Our approach confirmed dates on chronologies from monsoon tropical sites, provided checked chronologies in subtropical and temperate sites, and improved dating control on arid-zone ring counts. It was found that Callitris are more likely to form regular annual rings when growing in seasonally dry environments than in more arid sites with highly variable precipitation patterns.

					

				
				
					

				

		 
				

				
					
						References

					
									

								 Baker P, Palmer J, D’Arrigo R 











(2008) The dendrochronology of Callitris intratropica in northern Australia: annual ring structure, chronology development and climate correlations. Australian Journal of Botany 56, 311–320. 
| The dendrochronology of Callitris intratropica in northern Australia: annual ring structure, chronology development and climate correlations.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Bastin G, Australian Collaborative Rangelands Information System Management Committee (2008) ‘Rangelands 2008 – Taking the Pulse.’ (Published on behalf of the ACRIS Management Committee by National Land & Water Resources Audit: Canberra) 
 
						

 				 
									

								Biondi F, Fessenden JE 









(1999) Radiocarbon analysis of Pinus lagunae tree rings: implications for tropical dendrochronology. Radiocarbon 41, 241–249. 
 
						

 				 
									

								Biondi F, Strachan S, Mensing S, Piovesan G 










(2007) Radiocarbon analysis confirms the annual nature of sagebrush growth rings. Radiocarbon 49, 1231–1240. 
 
						

 				 
									

								Bowman D, Latz P 











(1993) Ecology of Callitris glaucophylla (Cupressaceae) on the MacDonnell Ranges, central Australia. Australian Journal of Botany 41, 217–225.
| Ecology of Callitris glaucophylla (Cupressaceae) on the MacDonnell Ranges, central Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Bowman D, Prior L 










(2004) Impact of Aboriginal landscape burning on woody vegetation in Eucalyptus tetrodonta savanna in Arnhem Land, northern Australia. Journal of Biogeography 31, 807–817.
| Impact of Aboriginal landscape burning on woody vegetation in Eucalyptus tetrodonta savanna in Arnhem Land, northern Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Bowman D, Price O, Whitehead P, Walsh A 











(2001a) The ‘wilderness effect’ and the decline of Callitris intratropica on the Arnhem Land Plateau, northern Australia. Australian Journal of Botany 49, 665–672.
| The ‘wilderness effect’ and the decline of Callitris intratropica on the Arnhem Land Plateau, northern Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Bowman D, Walsh A, Milne D (2001b) Forest expansion and grassland contraction within a Eucalyptus savanna matrix between 1941 and 1994 at Litchfield National Park in the Australian monsoon tropics. Global Ecology and Biogeography 10(5), 535–548. Available at http://www.jstor.org/stable/3182663 [Accessed 27 November 2010] 
 
						

 				 
									

								Bradstock R, Bedward M, Cohn J 











(2006) The modelled effects of differing fire management strategies on the conifer Callitris verrucosa within semi-arid mallee vegetation in Australia. Journal of Applied Ecology 43, 281–292.
| The modelled effects of differing fire management strategies on the conifer Callitris verrucosa within semi-arid mallee vegetation in Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Cobon D, Stone G, Carter J, Scanlan J, Toombs N, Zhang X, Willcocks J, McKeon G 











(2009) The climate change risk management matrix for the grazing industry of northern Australia. The Rangeland Journal 31, 31–49.
| The climate change risk management matrix for the grazing industry of northern Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Conservation Commission of Western Australia (2010) ‘Woodman Point Regional Park management plan 2010.’ (Dept. of Environment and Conservation: Perth) 
 
						

 				 
									

								Cook ER, Holmes RL (1992) ‘Guide for computer program ARSTAN.’ (Laboratory of Tree-ring Research: Tucson, AZ) 
 
						

 				 
									

								Cook ER, Kairiukstis LA (1990) ‘Methods of dendrochronology.’ (Kluwer: Dordrecht) 
 
						

 				 
									

								Cullen L, Grierson P 











(2007) A stable oxygen, but not carbon, isotope chronology of Callitris columellaris reflects recent climate change in north-western Australia. Climatic Change 85, 213–229.
| A stable oxygen, but not carbon, isotope chronology of Callitris columellaris reflects recent climate change in north-western Australia.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD2sXhtFaqtbjN&md5=a609ae62ef8762b912a7bf8d8ed8c8e5CAS | 
 
						

 				 
									

								Cullen L, Grierson P 











(2009) Multi-decadal scale variability in autumn-winter rainfall in south-western Australia since 1655 AD as reconstructed from tree rings of Callitris columellaris. Climate Dynamics 33, 433–444.
| Multi-decadal scale variability in autumn-winter rainfall in south-western Australia since 1655 AD as reconstructed from tree rings of Callitris columellaris.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Cullen L, Adams M, Anderson M, Grierson P 










(2008) Analyses of δ13C and δ 18O in tree rings of Callitris columellaris provide evidence of a change in stomatal control of photosynthesis in response to regional changes in climate. Tree Physiology 28, 1525–1533. 
 
						

 				 
									

								D’Arrigo R, Baker P, Palmer J, Anchukaitis K, Cook G 










(2008) Experimental reconstruction of monsoon drought variability for Australia using tree rings and corals. Geophysical Research Letters 35, L12709.
| Experimental reconstruction of monsoon drought variability for Australia using tree rings and corals.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Farjon A (2005) ‘A monograph of Cupressaceae and Sciadopitys.’ (Royal Botanic Gardens, Kew: Richmond, Surrey, UK) 
 
						

 				 
									

								Fensham R 










(1996) The floristics and structure of dry rainforest at Forty Mile Scrub National Park, north Queensland. Cunninghamia 4, 483–495. 
 
						

 				 
									

								Fichtler E, Clark DA, Worbes M (2003) Age and long-term growth of trees in an old-growth tropical rain forest, based on analyses of tree rings and 14C1. Biotropica 35(3), 306–317. Available at http://www.jstor.org/stable/30043047 [Accessed 27 November 2010] 
 
						

 				 
									

								Fink D, Hotchkis M, Hua Q, Jacobsen G, Smith AM, Zoppi U, Child D, Mifsud C, van der Gaast H, Williams A, Williams M 










(2004) The ANTARES AMS facility at ANSTO. Nuclear Instruments & Methods in Physics Research. Section B, Beam Interactions with Materials and Atoms 223–224, 109–115.
| The ANTARES AMS facility at ANSTO.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Holmes R (1994) ‘Dendrochronology program manual.’ (Laboratory of Tree-ring Research: Tucson, AZ) 
 
						

 				 
									

								Hua Q 










(2009) Radiocarbon: a chronological tool for the recent past. Quaternary Geochronology 4, 378–390.
| Radiocarbon: a chronological tool for the recent past.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Hua Q, Barbetti M 










(2004) Review of tropospheric bomb 14C data for carbon cycle modeling and age calibration purposes. Radiocarbon 46, 1273–1298. 
 
						

 				 
									

								Hua Q, Barbetti M, Jacobsen GE, Zoppi U, Lawson EM (2000) Bomb radiocarbon in annual tree rings from Thailand and Australia. Nuclear Instruments and Methods in Physics Research B 172, 359–365. 
10.1016/S0168-583X(00)00147-6

 
						

 				 
									

								Hua Q, Jacobsen GE, Zoppi U, Lawson EM, Williams AA, Smith AM, McGann MJ 










(2001) Progress in radiocarbon target preparation at the ANTARES AMS Centre. Radiocarbon 43, 275–282. 
 
						

 				 
									

								Hua Q, Barbetti M, Zoppi U, Chapman D, Thomson B 










(2003) Bomb radiocarbon in tree rings from northern New South Wales, Australia: implications for dendrochronology, atmospheric transport, and air-sea exchange of CO2. Radiocarbon 45, 431–447. 
 
						

 				 
									

								Hua Q, Barbetti M, Zoppi U, Fink D, Watanasak M, Jacobsen GE 










(2004) Radiocarbon in tropical tree rings during the Little Ice Age. Nuclear Instruments & Methods in Physics Research. Section B, Beam Interactions with Materials and Atoms 223–224, 489–494.
| Radiocarbon in tropical tree rings during the Little Ice Age.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Jarman SJ, Kantvilas G, Brown MJ 










(1994) Phytosociological studies in Tasmanian cool temperate rainforest. Phytocoenologia 22, 355–390. 
 
						

 				 
									

								La Marche VC, Holmes RL, Dunwiddie PW, Drew LG (1979) ‘Tree-ring chronologies of the Southern Hemisphere, Vol. 4. Australia.’ Chronology Series V. (Laboratory of Tree-ring Research: Tucson, AZ) 
 
						

 				 
									

								Lovelock CE, Sorrell B, Hancock N, Hua Q, Swales A 










(2010) Mangrove forest and soil development on a rapidly accreting shore in New Zealand. Ecosystems (New York, N.Y.) 13, 437–451.
| Mangrove forest and soil development on a rapidly accreting shore in New Zealand.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BC3cXlsFantbg%3D&md5=6872a849d04a95af35fe0576e1a15c3cCAS | 
 
						

 				 
									

								Lunt I, Parker D, Robinson W (2001) Assessing changes in cypress pine forests from old stumps. In ‘Perfumed pineries: environmental history of Australia’s Callitris forests’. (Eds J Dargavel, D Hart, B Libbis) pp. 56–62. (Centre for Resource and Environmental Studies, Australian National University: Canberra) 
 
						

 				 
									

								Manning MR, Lowe DC, Melhuish WH, Sparks RJ, Wallace G, Brenninkmeijer CAM, McGrill RC 









(1990) The use of radiocarbon measurements in atmospheric studies. Radiocarbon 32, 37–58. 
 
						

 				 
									

								McAlpine CA, Syktus J, Ryan JG, Deo RC, McKeon GM, Phinn SR 











(2009) A continent under stress: interactions, feedbacks and risks associated with impact of modified land cover on Australia’s climate. Global Change Biology 15, 2206–2223.
| A continent under stress: interactions, feedbacks and risks associated with impact of modified land cover on Australia’s climate.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								McHenry M, Wilson B, Lemon J, Donnelly D, Growns I 











(2006) Soil and vegetation response to thinning White Cypress Pine (Callitris glaucophylla) on the North Western Slopes of New South Wales, Australia. Plant and Soil 285, 245–255.
| Soil and vegetation response to thinning White Cypress Pine (Callitris glaucophylla) on the North Western Slopes of New South Wales, Australia.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD28XpsFWmtbY%3D&md5=4544b46c89c0d8347c8dd2a6827d2b69CAS | 
 
						

 				 
									

								McKeon GM, Stone GS, Syktus JI, Carter JO, Flood NR, Ahrens DG, Bruget DN, Chilcott CR, Cobon DH, Cowley RA, Crimp SJ, Fraser GW, Howden SM, Johnston PW, Ryan JG, Stokes CJ, Day KA (2009) Climate change impacts on Australia’s rangeland livestock carrying capacity: a review of challenges. Report for Land & Water Australia Senior Research Fellowship (QNR46). Land & Water Australia, Canberra. 
 
						

 				 
									

								Menezes M, Berger U, Worbes M 










(2003) Annual growth rings and long-term growth patterns of mangrove trees from the Bragança peninsula, North Brazil. Wetlands Ecology and Management 11, 233–242.
| Annual growth rings and long-term growth patterns of mangrove trees from the Bragança peninsula, North Brazil.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Mitchell P 











(1991) Historical perspectives on some vegetation and soil changes in semi-arid New South Wales. Plant Ecology 91, 169–182.
| Historical perspectives on some vegetation and soil changes in semi-arid New South Wales.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Nydal R, Lovseth K 











(1983) Tracing bomb 14C in the atmosphere 1962–1980. Journal of Geophysical Research 88, 3621–3642.
| Tracing bomb 14C in the atmosphere 1962–1980.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DyaL3sXit1Wjurw%3D&md5=aa9ccfc34b719609f42f0587558b11e1CAS | 
 
						

 				 
									

								O’Donnell AJ, Cullen LE, Lachlan McCaw W, Boer MM, Grierson PF 











(2010) Dendroecological potential of Callitris preissii for dating historical fires in semi-arid shrublands of southern Western Australia. Dendrochronologia 28, 37–48.
| Dendroecological potential of Callitris preissii for dating historical fires in semi-arid shrublands of southern Western Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Pearson S, Searson M 











(2002) High-resolution data from Australian trees. Australian Journal of Botany 50, 431–439.
| High-resolution data from Australian trees.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Pearson S, Searson M, Gayler L 










(2001) Preliminary results from tree increment and playa sediment cores from the Paroo, north-western New South Wales, Australia. Quaternary International 83–85, 145–153.
| Preliminary results from tree increment and playa sediment cores from the Paroo, north-western New South Wales, Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Poussart PF, Schrag DP 










(2005) Seasonally resolved stable isotope chronologies from northern Thailand deciduous trees. Earth and Planetary Science Letters 235, 752–765.
| Seasonally resolved stable isotope chronologies from northern Thailand deciduous trees.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD2MXlvVCrtL4%3D&md5=69d186f0c208e76724013125845f1082CAS | 
 
						

 				 
									

								Read J 










(1995) Recruitment characteristics of the white cypress pine (Callitris glaucophylla) in arid South Australia. The Rangeland Journal 17, 228–240.
| Recruitment characteristics of the white cypress pine (Callitris glaucophylla) in arid South Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Reimer P, Reimer R (2004) CALIBomb radiocarbon calibration. Interactive program available on-line at: http://intcal.qub.ac.uk/CALIBomb/frameset.html [Accessed 27 November 2010] 
 
						

 				 
									

								Reimer PJ, Brown TA, Reimer RW 










(2004) Discussion: reporting and calibration of post-bomb 14C data. Radiocarbon 46, 1299–1304. 
 
						

 				 
									

								Robertson I, Loader NJ, Froyd CA, Zambatis N, Whyte I, Woodborne S 










(2006) The potential of the baobab (Adansonia digitata L.) as a proxy climate archive. Applied Geochemistry 21, 1674–1680.
| The potential of the baobab (Adansonia digitata L.) as a proxy climate archive.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD28XpvFGit74%3D&md5=fdef91f2c4d5bb4c0a3cd84f0c4863c2CAS | 
 
						

 				 
									

								Ross K, Bedward M, Ellis M, Deane A, Simpson C, Bradstock R 











(2008) Modelling the dynamics of white cypress pine Callitris glaucophylla woodlands in inland south-eastern Australia. Ecological Modelling 211, 11–24.
| Modelling the dynamics of white cypress pine Callitris glaucophylla woodlands in inland south-eastern Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Searson MJ (2000) The dendroclimatological potential of Callitris glaucophylla in the Paroo, north-western New South Wales, Honours Thesis, Department of Geography and Environmental Sciences, University of Newcastle. 
 
						

 				 
									

								Sgherza C, Cullen LE, Grierson PF 











(2010) Climate relationships with tree-ring width and δ13C of three Callitris species from semiarid woodlands in south-western Australia. Australian Journal of Botany 58, 175–187.
| Climate relationships with tree-ring width and δ13C of three Callitris species from semiarid woodlands in south-western Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Stafford Smith MD, McKeon G, Watson I, Henry B, Stone G, Hall W, Howden S 











(2007) Learning from episodes of degradation and recovery in variable Australian rangelands. Proceedings of the National Academy of Sciences of the United States of America 104, 20690–20695.
| Learning from episodes of degradation and recovery in variable Australian rangelands.Crossref | GoogleScholarGoogle Scholar |  18093932PubMed | 
 
						

 				 
									

								Stokes MA, Smiley TL (1968) ‘An introduction to tree-ring dating.’ (University of Chicago Press: Chicago, IL) 
 
						

 				 
									

								Stuiver M, de Luca Rebello A, White JC, Broecker W (1981) Isotopic indicators of age/growth in tropical trees. In ‘Age and growth rate of tropical trees: new directions for research’. Yale University, School of Forestry and Environmental Studies, Bulletin No. 94. (Eds FH Bormann, G Berlyn) pp. 75–82. (Yale University: New Haven, CT, US) 
 
						

 				 
									

								Thompson W, Eldridge D 











(2005a) Plant cover and composition in relation to density of Callitris glaucophylla (white cypress pine) along a rainfall gradient in eastern Australia. Australian Journal of Botany 53, 545–554.
| Plant cover and composition in relation to density of Callitris glaucophylla (white cypress pine) along a rainfall gradient in eastern Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Thompson W, Eldridge D 











(2005b) White cypress pine (Callitris glaucophylla): a review of its roles in landscape and ecological processes in eastern Australia. Australian Journal of Botany 53, 555–570.
| White cypress pine (Callitris glaucophylla): a review of its roles in landscape and ecological processes in eastern Australia.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Van Etten EJB 











(2009) Inter-annual rainfall variability of arid Australia: greater than elsewhere? The Australian Geographer 40, 109–120.
| Inter-annual rainfall variability of arid Australia: greater than elsewhere?Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Vieira S, Trumbose S, Camargo PB, Selhorst D, Chambers JQ, Higuchi N, Martinelli LA 











(2005) Slow growth rates of Amazonian trees: consequences for carbon cycling. Proceedings of the National Academy of Sciences of the United States of America 102, 18502–18507.
| Slow growth rates of Amazonian trees: consequences for carbon cycling.Crossref | GoogleScholarGoogle Scholar | 1:CAS:528:DC%2BD28Xpt1Kq&md5=3d675ab8d1e3d52e07b104d623db5e11CAS |  16339903PubMed | 
 
						

 				 
									

								Westbrook JA, Guilderson TP, Colinvaux PA 









(2006) Annual growth rings in a sample of Hymenae courbaril. IAWA Journal 27, 193–197. 
 
						

 				 
									

								Whitehead PJ, Bowman DMJS, Preece N, Fraser F, Cooke P 











(2003) Customary use of fire by indigenous peoples in northern Australia: its contemporary role in savanna management. International Journal of Wildland Fire 12, 415–425.
| Customary use of fire by indigenous peoples in northern Australia: its contemporary role in savanna management.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Wigley TML, Briffa KR, Jones PD 










(1984) On the average value of correlated time series, with applications in dendroclimatology and hydrometeorology. Journal of Climate and Applied Meteorology 23, 201–213.
| On the average value of correlated time series, with applications in dendroclimatology and hydrometeorology.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Wils THG, Robertson I, Eshetu Z, Koprowski M, Sass-Klaassend UGW, Touchan R, Loader NJ 










(2010) Towards a reconstruction of Blue Nile baseflow from Ethiopian tree rings. The Holocene 20, 837–848.
| Towards a reconstruction of Blue Nile baseflow from Ethiopian tree rings.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Worbes M, Junk WJ 











(1989) Dating tropical trees by means of 14C from bomb tests. Ecology 70, 503–507.
| Dating tropical trees by means of 14C from bomb tests.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Worbes M, Staschel R, Roloff A, Junk WJ 










(2003) Tree ring analysis reveal age structure, dynamics and wood production of a natural forest stand in Cameroon. Forest Ecology and Management 173, 105–123.
| Tree ring analysis reveal age structure, dynamics and wood production of a natural forest stand in Cameroon.Crossref | GoogleScholarGoogle Scholar | 
 
						

 				 
									

								Yamada Y, Yasuike K, Komurab K 










(2008) Relationship between Carbon-14 concentrations in tree-ring cellulose and atmospheric CO2. Journal of Nuclear and Radiochemical Sciences 9, 41–44. 
 
						

 				 
 
				

		
			
		

				
					
						
	
		[image: Committee on Publication Ethics]

	

	
		
			
						
							
					

							
							
							
							
							
						

						

					
								
									Rent Article (via Deepdyve)
								
							
			Export Citation
			
				Cited By (27)
			
				Get Permission
		
		

		
		
		
			View Dimensions

			

		

	
			
				
					Subscriber Login

					
					
					
					Username:
					

					Password:
					 
				 

			

		
					

				
	
		   
		

	 
		    
	            Journal Navigation

    	        
						

						
							Left Panel NavigationJournal Home
						

							About the Journal
	Editorial Structure
	Publishing Policies
	Contacts


					
					
	

						
							Left Panel NavigationContent
						

							
												Left Panel NavigationLatest
											
	
														  Left Panel NavigationMost Read
													
	All Content
	Special Issues
	Research Fronts
	Virtual Issues
	Turner Review Series


					
					
	

						
							Left Panel NavigationFor Authors
						

							General Information
	Scope
	
										
				                            
				                       	Submit Article
										
										
	Author Instructions
	Licence to Publish
	Open Access
	Read and Publish
	Publishing Charges
	Awards and Prizes


					
					
	

						
							Left Panel NavigationFor Reviewers
						

							Reviewer Guidelines
	
										
				                            
				                       	Review Article 
										
	Reviewer Recognition
	Annual Reviewer Index


					
					
	

						
							Left Panel NavigationFor Subscribers
						

							Subscription Prices
	Customer Service
	Library Recommendation


					
					
	

						
							Left Panel NavigationFor Advertisers
						

						

					
					


				
				

			
	 [image: email icon]
	 	e-Alerts

	 	
		Subscribe to our Email Alert or [image: RSS] feeds for the latest journal papers.

	 

	 



			    
		


	

    
		
         
          Links

            
              Links first column

              	About Us
	Contact Us
	Help
	Workshops
	Building Technology Resources 


            
        

        
          Browse by subject

          
            
              Browse by subject first column

              	Animals
	Built Environment
	Food & Agriculture
	Gardening & Horticulture
	Children


            
          

          
            
              Browse by subject second column

              	Marine & Freshwater
	Natural Environment
	Physical Sciences
	Plants & Fungi
	Science in Society


            
          

        

        
          Connect with us

            [image: Like us on Facebook]
            [image: Follow us on Twitter]
            [image: Connect with us on Instagram]
            [image: Connect with us on LinkedIn]
        
 

	
		We acknowledge the Traditional Owners of the land, sea and waters, of the areas that we live and work on across Australia. We acknowledge their continuing connection to their culture, their contribution to our shared knowledge, and pay our respects to their Elders past and present.

		
			Copyright Legal Notice and Disclaimer Privacy

		

		[image: CSIRO]
		
			[image: Australian Academy Of Science]
		
	
	





     
     [image: Clicky]



		

    
	














