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Taking Tectocepheus velatus as an example, the mean maximum length of the anal plate was measured as 67.83 ± 10.95 μm (n = 11) using CellView imaging software (Hangzhou Biogroup Technology Co., Ltd., China) (Table S3).
TABLE S3 Maximum length measurements of anal plates in Tectocepheus velatus
	Order
	Length (μm)
	Order
	Length (μm)

	1
	57.6
	7
	67.33

	2
	63.77
	8
	56.05

	3
	55.39
	9
	68.45

	4
	79.17
	10
	65.84

	5
	85.44
	11
	61.79

	6
	85.3
	Mean
	67.83±10.95



TABLE S4 Body length and body width of nine oribatid species
	Species
	Length (μm, mean ± std)
	Width (μm, mean ± std)

	
	TMS
	GS
	TMS
	GS

	A. mahunkai
	553.57±18.39
	507.38±46.46
	293.61±12.68
	239.86±15.04

	C. bipilis
	486.67±8.05
	828.98±63.53
	291.37±5.75
	553.24±47.12

	H. (P.) peltifer
	685.81±36.28
	805.69±52.14
	303.41±43.23
	407.41±16.45

	M. mammillaris
	429.27±19.07
	463.06±17.06
	204.92±16.79
	199.87±14.46

	N. (N.) parallela
	528.74±14.68
	509.45±21.82
	246.33±9.58
	215.45±26.72

	P. (P.) intermedia
	322.57±8.73
	312.86±14.66
	254.89±10.25
	258.50±8.98

	P. (P.) capucinus
	353.78±20.87
	355.09±11.83
	163.15±9.77
	192.77±10.12

	R. ovulum
	338.93±17.84
	368.27±28.56
	232.12±16.35
	251.16±27.29

	T. velatus
	277.50±8.40
	249.47±11.99
	164.31±4.70
	151.52±8.82


Note: For each species, 11 specimens per mountain were selected for the measurement of body length and body width. TMS and GS denote Tianmu Mountain and Guan Mountain, respectively. 
In raw stereomicroscope images (5440 × 3648 pixels), the anal plate of T. velatus occupies an 8 × 8 pixel area. This value was derived from imaging system technical parameters and morphometric analyses, calculated as follows.
1. Microscope System Calibration
The images were captured using an Olympus SZX16 stereomicroscope (Olympus Corporation, Made in China and Japan) with 11.5× magnification, and a BGIMAGING D198 high-definition camera (Hangzhou Biogroup Technology Co., Ltd., Made in China) with resolution 5440 × 3648 pixels, corresponding to a field of view (FOV) width of 4.8 mm (Olympus Corporation, 2021). Therefore, the physical size per pixel in the original image is:
      (S7)
Here, FOV width is the horizontal field of view in mm, image width is the number of pixels along the horizontal axis (unitless), and pixel size is physical length per pixel in μm/pixel.
  2. Anal plate morphometric measurement and pixel conversion
    The average measured length of the anal plate in T. velatus is 67.83 ± 10.95 μm, corresponding to a pixel area in the original image:
        (S8)
Here, Actual Size is the mean anal plate length in μm, Pixel Size is 0.88 μm/pixel, and anal plate pixel size is the dimension in pixels (unitless).
3. Downsampling verification and threshold effect analysis
When downsampling the original image (5440 × 3648 pixels) to 56 × 56 pixels using bicubic interpolation, the scaling ratio and pixel area change as:
    (S9)

     (S10)
Here, target resolution is the desired resolution after downsampling (e.g., 56 × 56 pixels), raw resolution is the original image resolution (5440 × 3648 pixels), Scaling Ratio is the proportional scaling factor (unitless), raw pixel area is the anal plate size in raw image (77 × 77 pixels), and post-downsampling pixel area is the anal plate size after downsampling, calculated via bicubic interpolation.
    At 56 × 56 resolution (anal plate occupies 8 × 8 pixels), model classification accuracy is 94.24%. Increasing anal plate pixel area to 12 × 12 pixels (80 × 80 resolution) improves accuracy by 2.14% (from 94.24% to 96.38%). Reducing it to 6 × 6 pixels (48 × 48 resolution) decreases accuracy by 1.47% (from 94.24% to 92.77%).
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