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Figure 3: continued; 1965--67. 
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Ninety Mile Beach 

Figure 3 continued; 1968-71. 
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Ninety Mile Beach 
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Figure 3 continued; 1972-76. Samples marked with "*,, were derived from graphed data, the original 
numbers not being found. 
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Ninety Mile Beach Oa aville 
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Figure 3 continued: 1976-79. 
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Ninety Mile Beach 

No toheroa found (May 1980) 
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Figure 3 continued; 1980-85. Data from 1980 were found only in 10 mm increments, while data from 
1981 and 1982 were recoverable only in 25 mm increments. 
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Figure 3 continued; 1986-2006. 
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Figure 4: Toheroa densities along Ninety Mile Beach. Values are individuals per m2
, averaged across 

the full transect; where no value is given, no toheroa were sampled. Mismatches between the survey 
positions and the coast are due to inaccuracy in the hase map. 
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Figure 5: Length frequency of intertidal tuatua on Ninety Mile Beach, May 2006 
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Appendix 1: Historical toheroa population estimates for Ninety Mile, Dargaville, and Murawai Beaches. 
Estimates before 1957 are from Cassie (1955) and Redfearn (1974), those from 1962-71 from 
Greenway (1972), those from later years taken from various unpublished reports and memos, 
held at the Ministry of Fisheries' Auckland office. The 1999 Dargaville data come from Akroyd 
et al. (1999)s. Superscript letters denote the month in which a survey was undertaken; (M, March; 
Ma, May; J, June; JU, July; other letters as respective months). 1 denotes only toheroa over 3 inches 

(76 mm); 2 denotes only half of the beach having been surveyed. 

Year 

1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

Ninety Mile Beach 

11000-120001 

12000 

35000 

scarce 
scarce 
6000 

very scarce 

6200 

24992° 
22081 Ma, 26200J, 37048s 

22100Ma,15319° 
145i'3907° 

2314Ma'1901 N 

538Ma, 834N 

1900Ma, 6900N 

7l00Ma,9300N 

Density (thousands) 

Dargaville Muriwai 

15000 
9000 4000 

5000 
5000 

5000 1 

5000 2 

3000 2 

5000 10000&13000 
15000 
1000 2 

8000 

10000 

20529s 5181 S 

18142s'10866Ma 47li,8339s 

14837° 7353F, 12408F,600s 

11774Ap
, 15365N 1600M,3633° 

3274Ap
, 14583° 5449Ap

, 3052° 
5090° 2313Ap

, 3823° 
6300Ap

, 3400° 6700Ap
, 2200° 

6500Ap
, 8100° 2600° 
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1970 18406Ma,41000N 11151 Ma, 8200° 2577AP,7000 

1971 104001 3200Ma 1400AP, 900N 

1972 37001 299801 2100Ma 

1973 700J 43281 66951 

1974 3001 10750Ma,4446° 66741 

1975 301 6135Ma,3907° 10031 

1976 01 5639Ma, 15492° 33001,876° 

1977 180 (first 20 miles) 12841F
, 8078Ma, 8965° 4441 

1978 301 4699AP,37000 359A 

1979 none found 3179Ap 792A 

1980 none found 3700Ma, 5500° 200A 

1981 50Ma 4600Ap 20Ma 

1982 20Ma 6300
Ap 40

Ap 

1983 766Ma 2085Ap 908Ma 

1984 2672Ma 7073
ApIMa 686

Ap 

1985 781 Ma 10380Ma 420
Ap 

1986 1806 5935 1404 

1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 113000J 

2000 51500M 

2001 

2002 

2003 

2004 

2005 

2006 8800Ma 
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