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1. Calculation of Young’s Modulus
The equations used to calculate the radius of contact area (aJKR), the force arising from interactions between two spheres (FJKR), the indentation depth (hJKR), the work of adhesion (W) and YM in the JKR models are:
                                                             	(1)
                                           	(2)
                   	        	                       	(3)
           	                                                    	 (4)
here R is tip radius of curvature, E* the effective Young’s modulus of the tip and sample determined from the following equation:
                                                                			        (5)
where Ecrystal and Etip are the Young’s modulus of the sample and tip, respectively. Here, νtip and νcrystal are the Poisson’s ratio of the tip and crystal, respectively. The estimated Poisson’s ratio of the tip and crystal are 0.2 and 0.33, respectively.2-4 The radius of curvature of the AFM tip and Young’s modulus of tip were 8 nm and 865 GPa, respectively. A representative force versus tip sample separation plot with JKR model fit is shown in Figure S1.
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Figure S1. A representative force versus tip−sample separation plot is shown at a maximum applied force of 500 nN. The blue and green dots are the approach and retract data, respectively. The solid red line is shown for the JKR fitting of the approach data. 

Table S1. Young’s modulus values measured using AFM nanoindentation of conodont elements of Dapsilodus obliquicostatus at different zones with one standard deviation (average ± SD). All units are in GPa, J and O refers to juvenile and older, respectively. 

	Zone
	Sa (J)
	Sa (O)
	Sb-c (J)
	Sb-c (O)
	M (J)
	M (O)

	1
	5.3±0.6
	8.4±0.6
	6.0 ± 2.7
	6.7 ± 1.8
	6.8 ± 1.1
	17.7 ± 5.8

	2
	36.7±3.3
	43.9±3.8
	30.0 ± 10.2
	41.5±10.4
	26.8 ± 3.2
	52.5 ± 9.6

	3
	52.6±5.4
	66.6±4.8
	40.5 ± 12.9
	65± 13.6
	53.8 ± 4.4
	65.7 ± 4.1

	4
	19.3±2.7
	35.6±5.4
	15.4 ± 6.6
	20.4 ± 8.6
	25.3 ± 3.1
	32.1 ± 9.9

	5
	9.9±1.8
	16.6±2.6
	4.7 ± 2.0
	12.5 ± 2.3
	5.6 ± 0.6
	6.9 ± 3.1



*J= Juvenile, O= Older


2. AFM Images of Surface
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Figure S2. Representative AFM amplitude images of Sa conodonts, where top (a-e: Zones 1-5) and bottom (f-j: Zones 1-5) rows are for the juvenile and older samples, respectively. The images sequentially show the tip to base segments from left to right. 
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Figure S3. Representative AFM amplitude images of Sb-c conodonts, where top (a-e= Zones 1-5) and bottom (f-j= Zones 1-5) rows are for the juvenile and older conodonts, respectively. Left to right rows sequentially show the tip to base segments. 
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Figure S4. Representative AFM amplitude images of M conodonts, where top (a-e: Zones 1-5) and bottom (f-j: Zones 1-5) rows are for the juvenile and older conodonts, respectively. Left to right rows sequentially show the tip to base segments.
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