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Abstract

Sea urchins (Echinometra mathaei de Blainville, 1825) are among the most common
echinoderms inhabiting intertidal zones of the Persian Gulf, yet they have received
relatively little scientific attention. The present study aimed to measure and analyze the
growth parameters of this species. A total of 217 random specimens were collected from
intertidal habitats and transported alive to the laboratory, where various growth and
morphological parameters were determined. Sample volumes were estimated using the
disc method. Isometric and allometric relationships among different body components
were examined using statistical analyses. The mathematical relationships revealed that
fresh weight has a significant power or logarithmic relationship with specimen height
(H =4.7575 Ln (W) + 5.651) and diameter (D = 8.3905 Ln (W) + 10.86). Diameter
proved to be a more reliable indicator of weight gain than height or volume, suggesting
that increased body weight is primarily associated with stomach or gonad contents, and
that a larger diameter may provide an internal volume more suitable for gonad
development. Moreover, the logarithmic model of volume showed a lower correlation
coefficient (r = 0.75) than the power (r = 0.95) or linear (r = 0.92) models, indicating
that power or linear approaches are more appropriate for describing volume-weight
relationships. The results demonstrated strong and positive correlations for diameter-
weight and height-weight relationships, regardless of whether logarithmic or power
models were used. Volume-weight relationships also exhibited stronger correlations
when expressed as power or linear functions. These findings suggest that growth
parameters can serve as reliable indicators of weight performance and, consequently,
gonad biomass. which is a key economic trait relevant to the harvesting, breeding,
aquaculture, and export potential of this commercially valuable species.
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Figure 1- Global distribution of E. mathaei (13)
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Figure 2- The way to measure the diameter of sea urchin using a digital caliper
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Table 1- Comparison of some growth parameters between the largest and smallest samples

Samples (n=217)

Parameters The smallest The biggest
Weight (g) 0.07 103.77
Aristotle's lantern wet weight (g) 0.02 5.54
Diameter (mm) 4.31 59.21
Height (mm) 2.6 40.35
E. mathaei i My sla sl cu =Y Jsd
Table 2- Results of weight growth parameters of E. mathaei
Weight (g) Mean + SD Symmetry  Skewness  The highest frequency of data
Gonadal wet weight 13.72+£3.2 1.397 - 0-0.13;2.3-51.34
Stomach contents wet weight 89.74 5.4 0.92 - 0.25-1
Aristotle's lantern wet weight 39.21+2.1 -0.211 + 0-0.25;2.2-25.5
Total 40.2 + 38.59 0.083 + 35-45
3o b Ay gl b o ool s @ Jal gy ¥ Jsu
Table 3- The obtained relationships between growth parameters and weight
Parameters Trendline Options Releations r
Heicht-Weigh Logarithmic H=4.7575Ln(W) +5.651 0.86
eight-Weight Power W = 0.0122(H)>" 0.95
' ) Logarithmic D =8.3905Ln(W) +10.869 0.9
Diameter-Weight Power W = 0.0053(D)>*> 0.9
Logarithmic V =7349.3Ln(W) -4122.8 0.75
Volume-Weight Power W =0.0071(V)*¥ 0.94
Linear V =502.79(W) +421.53 0.92

VEA
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Table 4. The calculated indicators based on gender

. T Gender

Quantity Statistical indicator Male Fomale Total
Mean 74.6 74.67 68.22

SD 9.89 11.63 23.6
Gonad Moisture Content 8; gggg ;5;2 gggg
IR 10.89 7.56 10.28

R 57.04 91.3 89.5
Mean 88.11 88.62 87.29
SD 11.24 12.05 13.82

Gut Moisture Content 8; ggzg gg;z g;g

IR 6.68 4.69 6.1

R 80.78 92.22 98
Mean 38.33 39.16 39.44
SD 10.83 9.85 10.81
Aristotle’s Lantern Q 33.25 35.95 35.55
Moisture Content Qs 44.55 44.8 44 .86
IR 11.3 8.85 9.31
R 77.8 81.93 81.93
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