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FEMALE WIDTH IS RELATED TO LOWEST NUMBER OF HOURS OF
SUNSHINE IN A DAY IN FOREST RED MILLIPEDES CENTROBOLUS
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Abstract- Lowest number of hours of sunshine in a day was
tested for a correlation with width in forest red millipedes
Centrobolus. Width in females was related to lowest number of
hours of sunshine in a day (r=-0.4956, r’=0.2456, n=22,
p=0.018891) and width in males was marginally related to
lowest number of hours of sunshine in a day (r=-0.4033,
r’=0.1627, n=22, p=0.062934).
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L INTRODUCTION

Red millipedes are found in the southern African
subregion with northern limits on the east coast
being about -17° latitude S and southern limits
being -35° latitude S. They are well represented in
the littoral forests of the eastern half of the
subcontinent [1-376]. It consists of taxonomically
important species with 12 species considered
threatened and includes nine vulnerable and three
endangered species [226]. It occurs in all the
forests of the coastal belt from the Cape Peninsula
to Beira in Mocambique [225]. These worm-like
millipedes have female-biased sexual size
dimorphism [57].

Here, lowest number of hours of sunshine in a day
is correlated with width in Centrobolus Cook,
1897.

IL. MATERIALS AND METHODS

Horizontal tergite width measurements for 22
species of southern African Centrobolus were
obtained from published material [57]. These were
halved to get radii (r). The surface areas (mm?)
were calculated based on the equation2 - - r - (r
+ h) for males and females (Appendix 1 & 2
respectively). A correlation between lowest
number of hours of sunshine in a day and width
was generated at
https://www.gigacalculator.com/calculators/correl
ation-coefficient-calculator.php.

I1I. RESULTS

Width in females were related to lowest number of
hours of sunshine in a day (Fig. 1: r=-0.4956,
1?=0.2456, n=22, p=0.018891) and width in males
was marginally related to lowest number of hours
of sunshine in a day (Fig. 2: r=-0.4033, r*=0.1627,
n=22, p=0.062934).
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Fig. 1 Width in females correlated to lowest number of hours
of sunshine in a day in Centrobolus Cook, 1897.
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Fig. 2 Width in males marginally correlated to lowest number

of hours of sunshine in a day in Centrobolus Cook, 1897.

IVv. DISCUSSION

The significant differences between males and
females in surface area are known in this genus
(681 There is a correlation between width lowest
number of hours of sunshine in a day in females;
marginally in males. This is an addition to one of
the many correlated with body size in millipedes.
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OF SUNSHINE IS RELATED TO SURFACE AREA
IN FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(8): 1610-1635.

313.Cooper, M. LOWEST NUMBER OF DAILY HOURS
OF SUNSHINE IS RELATED TO MONTH WITH
THE HIGHEST NUMBER OF RAINY DAYS IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(8): 1636-1659.

314.Cooper, M. LOWEST NUMBER OF DAILY HOURS
OF SUNSHINE IS RELATED TO PRECIPITATION
IN FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(8): 1660-1683.

315.Cooper, M. HOURS OF SUNSHINE
THROUGHOUT THE YEAR IS RELATED TO
HIGHEST TOTAL HOURS OF SUNSHINE IN A
MONTH IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(8): 1684-1709.

316.Cooper, M. LOWEST NUMBER OF DAILY HOURS
OF SUNSHINE IS RELATED TO MINIMUM
TEMPERATURE IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(8): 1710-1733.

317.Cooper, M. LOWEST NUMBER OF DAILY HOURS
OF SUNSHINE IS RELATED TO MAXIMUM
TEMPERATURE IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(8): 1734-1757.

318.Cooper, M. LOWEST NUMBER OF DAILY HOURS
OF SUNSHINE IS RELATED TO TOTAL HOURS

OF SUNSHINE IN A YEAR IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(8): 1758-1783.

319.Cooper, M. LOWEST NUMBER OF DAILY HOURS
OF SUNSHINE IS RELATED TO MONTH WITH
THE HIGHEST NUMBER OF RAINY DAYS IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(8): 1784-1809.

320.Cooper, M. LOWEST NUMBER OF DAILY HOURS
OF SUNSHINE IS RELATED TO LATITUDE IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(8): 1810-1835.

321.Cooper, M. LOWEST NUMBER OF DAILY HOURS
OF SUNSHINE IS RELATED TO MOMENTS OF
INERTIA IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(8): 1836-1859.

322.Cooper, M. LOWEST NUMBER OF DAILY HOURS
OF SUNSHINE IS RELATED TO MASS IN FOREST
RED MILLIPEDES CENTROBOLUS COOK, 1897.
Int. j. eng. sci. invention res. dev. 2024; 10(8): 1860-
1883.

323.Cooper, M. LOWEST NUMBER OF DAILY HOURS
OF SUNSHINE IS RELATED TO LONGITUDE IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(8): 1884-1907.

324.Cooper, M. AIR PRESSURE IS NOT RELATED TO
SPECIES RICHNESS IN PILL MILLIPEDES
SPHAEROTHERIIDAE BRANDT, 1833. Int. j. eng.
sci. invention res. dev. 2024; 10(8): 1908-1911.

325.Cooper, M. Ilan. HOURS OF SUNSHINE
THROUGHOUT THE YEAR IS RELATED TO
TEMPERATURE IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(9): 1912-1935.

326.Cooper, M. lan. COPULATION DURATION IS
RELATED TO LOWEST RELATIVE HUMIDITY IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(9): 1936-1961.

327.Cooper, M. lan. LOWEST RELATIVE HUMIDITY IS
RELATED TO MOMENTS OF INERTIA IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(9): 1962-1987.

328.Cooper, M. Ian. HOURS OF SUNSHINE
THROUGHOUT THE YEAR IS RELATED TO
SURFACE AREA IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(9): 1988-2013.

329.Cooper, M. Ian. HOURS OF SUNSHINE
THROUGHOUT THE YEAR IS RELATED TO
PRECIPITATION IN FOREST RED MILLIPEDES
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CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(9): 2014-2039.
330.Cooper, M. Jan. HOURS OF SUNSHINE
THROUGHOUT THE YEAR IS RELATED TO
MOMENTS OF INERTIA IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(9): 2040-2065.
331.Cooper, M. Ian. HOURS OF SUNSHINE
THROUGHOUT THE YEAR ARE RELATED TO
SPECIES VOLUME IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(9): 2066-2089.
332.Cooper, M. lan. HIGHEST TOTAL HOURS OF
SUNSHINE THROUGHOUT A MONTH ARE
RELATED TO SPECIES VOLUME IN FOREST
RED MILLIPEDES CENTROBOLUS COOK, 1897.
Int. j. eng. sci. invention res. dev. 2024; 10(9): 2090-
2113.
333.Cooper, M. Ian. HIGHEST TOTAL HOURS OF
SUNSHINE THROUGHOUT A MONTH ARE
RELATED TO MONTH WITH THE HIGHEST
NUMBER OF RAINY DAYS IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. .
eng. sci. invention res. dev. 2024; 10(9): 2114-2137.
334.Cooper, M. Ian. COPULATION DURATION IS
RELATED TO MONTH WITH THE HIGHEST
NUMBER OF RAINY DAYS IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(9): 2138-2161.
335.Cooper, M. Ian. HIGHEST TOTAL HOURS OF
SUNSHINE THROUGHOUT A MONTH ARE
RELATED TO PRECIPITATION IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(9): 2163-2186.
336.Cooper, M. lan. HIGHEST TOTAL HOURS OF
SUNSHINE THROUGHOUT A MONTH ARE
RELATED TO TEMPERATURE IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(9): 2187-2210.
337.Cooper, M. Ian. PRECIPITATION IS RELATED TO
TEMPERATURE IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(9): 2211-2234.
338.Cooper, M. Ian. TEMPERATURE IS RELATED
MAXIMUM TEMPERATURE IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(9): 2235-2258.
339.Cooper, Mark Ian. IS MATING FREQUENCY
RELATED TO MAXIMUM TEMPERATURE IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 18977 Int. j. eng. sci. invention res. dev. 2024;
10(10): 2392-2422.
340.Cooper, M. Tan. MOMENTS OF INERTIA ARE
RELATED TO MAXIMUM TEMPERATURE IN
FOREST RED MILLIPEDES CENTROBOLUS

COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(9): 2358-2384.

341.Cooper, M. lan. IS MATING FREQUENCY
RELATED TO TEMPERATURE IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 18977 Int. j.
eng. sci. invention res. dev. 2024; 10(9): 2333-2357.

342.Cooper, M. Ian. TEMPERATURE IS RELATED
MINIMUM TEMPERATURE IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(9): 2308-2332.

343.Cooper, M. lan. IS MATING FREQUENCY
RELATED HIGHEST TOTAL HOURS OF
SUNSHINE THROUGHOUT A MONTH IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 18977 Int. j. eng. sci. invention res. dev. 2024;
10(9): 2283-2307.

344 .Cooper, M. Ian. IS MATING FREQUENCY
RELATED TO PRECIPITATION IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 18977 Int. j.
eng. sci. invention res. dev. 2024; 10(9): 2259-2282.

345.Cooper, Mark Ian. IS MATING FREQUENCY
RELATED TO MINIMUM TEMPERATURE IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 18977 Int. j. eng. sci. invention res. dev. 2024;
10(10): 2423-2450.

346.Cooper, Mark Ian. IS MATING FREQUENCY
RELATED TO LOWEST RELATIVE HUMIDITY IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897? Int. j. eng. sci. invention res. dev. 2024;
10(10): 2451-2477.

347.Cooper, M. IS MATING FREQUENCY RELATED
TO HOURS OF SUNSHINE THROUGHOUT THE
YEAR IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897? Int. j. eng. sci.
invention res. dev. 2024; 10(10): 2478-2507.

348.Cooper, Mark lan. COPULATION DURATION IS
MODELLED TO MINIMUM TEMPERATURE IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(10): 2508-2534.

349.Cooper, M. MASS IS CORRELATED TO
PRECIPITATION IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(10): 2392-2417.

350.COOPER, MARK IAN. MASS IS INVERSELY
CORRELATED TO MINIMUM TEMPERATURE IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(10): 2418-2443.

351.COOPER, MARK IAN. MASS IS CORRELATED
TO LOWEST RELATIVE HUMIDITY IN FOREST
RED MILLIPEDES CENTROBOLUS COOK, 1897.
Int. j. eng. sci. invention res. dev. 2024; 10(10): 2444-
2469.

352.COOPER, MARK. MASS IS CORRELATED TO
MONTH WITH THE HIGHEST NUMBER OF
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RAINY DAYS IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(10): 2470-2495.
353.COOPER, MARK. VOLUME IS CORRELATED TO
MINIMUM TEMPERATURE IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(10): 2496-2522.
354.COOPER, MARK IAN. CURVED SURFACE AREA
IS RELATED TO HOURS OF SUNSHINE
THROUGHOUT THE YEAR IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(10): 2523-2550.
355. COOPER, M. CURVED SURFACE AREA IS
RELATED TO HIGHEST HOURS OF SUNSHINE
THROUGHOUT A MONTH IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j. eng.
sci. invention res. dev. 2024; 10(10): 2556-2579.
356.COOPER, M. CURVED SURFACE AREA IS
RELATED TO LOWEST HOURS OF SUNSHINE IN
A DAY IN FOREST RED MILLIPEDES
CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(11):  2580-2604.  https://www.ijesird.com/wp-
content/uploads/2024/05/may 1 24.pdf.
357.COOPER, M. CURVED SURFACE AREA IS
RELATED TO SURFACE AREA IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(11): 2605-2629.
https://www.ijesird.com/wp-
content/uploads/2024/05/may_2 24.pdf.
358.COOPER, M. CURVED SURFACE AREA IS
RELATED TO SPECIES VOLUME IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(11): 2630-2654.
https://www.ijesird.com/wp-
content/uploads/2024/05/may 3 24.pdf.
359.COOPER, M. CURVED SURFACE AREA IS
RELATED TO TEMPERATURE IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(11): 2655-2680.
https://www.ijesird.com/wp-
content/uploads/2024/05/may_4 24.pdf.
360.COOPER, M. CURVED SURFACE AREA IS
RELATED TO MASS IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(11): 2681-2705.
https://www.ijesird.com/wp-
content/uploads/2024/05/may_5_24.pdf.
361.COOPER, M. CURVED SURFACE AREA IS
RELATED TO MOMENTS OF INERTIA IN FOREST
RED MILLIPEDES CENTROBOLUS COOK, 1897.
Int. j. eng. sci. invention res. dev. 2024; 10(11): 2706-
2730. https://www.ijesird.com/wp-
content/uploads/2024/05/may 6 24.pdf.
362.COOPER, M. COPULATION DURATION IS
RELATED TO CURVED SURFACE AREA IN

FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(11):  2731-2754.  https://www.ijesird.com/wp-
content/uploads/2024/05/may 7 _24.pdf.

363.Cooper, M. CURVED SURFACE AREA IS RELATED
TO MEAN OCEAN WATER TEMPERATURES IN
COASTAL FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(11): 2964-2988.
https://www.ijesird.com/wp-
content/uploads/2024/05/49.pdf.

364.Cooper, M. CURVED SURFACE AREA IS RELATED
TO MINIMUM OCEAN WATER TEMPERATURES
IN COASTAL FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(11): 2939-2963.
https://www.ijesird.com/wp-
content/uploads/2024/05/48.pdf.

365.Cooper, M. CURVED SURFACE AREA IS RELATED
TO HIGHEST OCEAN WATER TEMPERATURES IN
COASTAL FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(11): 2914-2938.
https://www.ijesird.com/wp-
content/uploads/2024/05/47.pdf.

366.Cooper, M. CURVED SURFACE AREA IS RELATED
TO AVERAGE TEMPERATURE VARIATION IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(11):  2883-2908.  https://www.ijesird.com/wp-
content/uploads/2024/05/46.pdf.

367.Cooper, M. CURVED SURFACE AREA IS RELATED
TO MINIMUM TEMPERATURE IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(11): 2857-2882.
https://www.ijesird.com/wp-
content/uploads/2024/05/45.pdf.

368.Cooper, M. CURVED SURFACE AREA IS RELATED
TO LONGITUDE IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(11): 2831-2856.
https://www.ijesird.com/wp-
content/uploads/2024/05/44.pdf.

369.COOPER, M. CURVED SURFACE AREA IS
RELATED TO WIDTH IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(11): 2806-2830.
https://www.ijesird.com/wp-
content/uploads/2024/05/43.pdf.

370.COOPER, M. CURVED SURFACE AREA IS
RELATED TO LENGTH IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(11): 2780-2805.
https://www.ijesird.com/wp-
content/uploads/2024/05/42.pdf.
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371.COOPER, M. CURVED SURFACE AREA IS
RELATED TO SEX RATIO IN FOREST RED
MILLIPEDES CENTROBOLUS COOK, 1897. Int. j.
eng. sci. invention res. dev. 2024; 10(11): 2755-2779.
https://www.ijesird.com/wp-
content/uploads/2024/05/41.pdf.

372.COOPER, M. I. LENGTH IS RELATED TO HIGHEST
TOTAL HOURS OF SUNSHINE IN A MONTH IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(11):  3102-3129.  https://www.ijesird.com/wp-
content/uploads/2024/05/54.pdf.

373.COOPER, M. I. FEMALE WIDTH IS RELATED TO
HOURS OF SUNSHINE THROUGHOUT THE YEAR
IN FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(11):  3073-3101.  https://www.ijesird.com/wp-
content/uploads/2024/05/53.pdf.

374.COOPER, M. LOWEST NUMBER OF DAILY
HOURS OF SUNSHINE IN A DAY IS RELATED TO
LENGTH IN FOREST RED MILLIPEDES
CENTROBOLUS COOK, 1897. Int. j. eng. sci.
invention res. dev. 2024; 10(11): 3044-3072.
https://www.ijesird.com/wp-
content/uploads/2024/05/52.pdf.

375.COOPER, M. LENGTH IS RELATED TO HOURS OF
SUNSHINE THROUGHOUT THE YEAR IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(11):  3015-3043.  https://www.ijesird.com/wp-
content/uploads/2024/05/51.pdf.

376.COOPER, M. WIDTH IS RELATED HIGHEST
TOTAL HOURS OF SUNSHINE IN A MONTH IN
FOREST RED MILLIPEDES CENTROBOLUS
COOK, 1897. Int. j. eng. sci. invention res. dev. 2024;
10(11):  2989-3014.  https://www.ijesird.com/wp-
content/uploads/2024/05/50.pdf.

APPENDIX 1. Lowest number of hours of
sunshine in a day (h; two significant figures after
the decimal) followed by width (mm) for female
Centrobolus Cook, 1897.

8.18

6.73

7.33

11.04

9.47

6.97

7.63

6.63

6.73

6.35

8.81

10.85
6.44
6.97
6.44
6.52
8.81
8.81
10.1
7.64
8.87
6.07
6.0
5.9
4.2
4.4
5.9
6.8
7.0
6.7
5.2
5.9
8.4
33
5.7
5.5
6.1
7.5
7.0
4.8
4.3
5.0
5.2
8.2
APPENDIX 2. Lowest number of hours of
sunshine in a day (h; two significant figures after
the decimal) followed by width (mm) for male
Centrobolus Cook, 1897.
8.18
6.73
7.33
11.04
9.47
6.97
7.63
6.63
6.73
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6.35
8.81
10.85
6.44
6.97
6.44
6.52
8.81
8.81
10.1
7.64
8.87
6.07
4.0
53
4.5
4.0
5.0
52
4.7
5.9
4.5
4.7
6.2
3.6
4.0
52
5.0
5.4
6.2
4.4
4.1
4.4
4.5
6.0
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