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Abstract

Mangrove tree crabs are considered ecosystem engineers to mangrove forests impacting energy flow by Re SUItS
forming links between trophic levels in mangrove food webs. Although they are common throughout
southwest Florida, relatively little is known about their natural history and role in mangrove ecosystem.
The effects that climate change has on mangroves are very well understood however, this cannot be said for
the most common macrofauna found in the ecosystem. The aim of this study was to identify wet season 40 _
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variations of mangrove tree crab (4Aratus pisonii) population characteristics throughout a salinity gradient >

between Imperial River and Estero Bay, Bonita Springs. Crabs were observed and captured from June 2021

//
30 \/
to October 2021. A total of 537 individuals were captured, comprising of 226 females, 188 males and 123 & IS \ /
egg-bearing females. In this study, salinity was the greater contributor to population variation compared to 10 \
R
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Figure 5. Map of sample sites in

air and water temperature however this may be due to the small spatial scale of the Imperial River-Estero . ” Imperial River-Estero Bay
Bay ecosystem. No crabs were found in the freshwater river sites, and the highest number of crabs e M Guee Sehe Onoe e - - ___fepm:er b watershed.
observed and captured occurred in the Site closest to the Gulf of Mexico. Salinity 1s significantly correlated i, W e B
with .ca‘rapace width, number .of observable crabs apd nurpber of 0V1gerous female.s found. Site 5 with close Note site 4 is receivin g dire ctly
proximity to the Gulf of Mexico was the only location with a male biased population and sexual Dissolved Oxygen i Ao , , ,

. o . . . . ; atlzm from Imperial River and Little
dimorphism with statistically larger females which are both uncommon. An egg-bearing female seasonality s 36 . . .
pattern was observed using the number of ovigerous females where they occur through the summer, peaked Ex 34 Hickory Bay but is still part of
; : : : L &35 S
in September and drastically decreases to almost zero in October. All the results from this study indicate g 3 > ; southern Estero Bay
variations in mangrove tree crab population morphology on a relatively small spatial scale. Understanding K25 £
the relationship of mangrove tree crabs and local salinities can help determine how climate-induced salinity 2 1% g 2 \\
changes could affect mangrove tree crab population and distribution. Z1 ERE
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Figure 1: Measurements of abiotic factors during sample period
» Aratus pisonii 1s an arboreal grapsid (Sesarmidae) crab that commonly inhabits
roots, branches and canopies of neotropical mangroves in the western Atlantic
region, from Brazil to Florida and the Caribbean'. DlSCUSSlOIl and Future Impllcatlons
e Mangrove tree crabs in previous studies survive in salinities ranging from 0-36 ppt 30 0
and sometimes higher’. They are restricted to the tropical latitudinal range of 20°N s 24 o |  Salinity plays a key role in mangrove tree crab population dynamics and abundance. Areas with
and S, with annual temperatures ranging from 6-35°C associated with these ranges”. A £ 00 |4 & " & higher salinity had larger number of overall crabs and gravid females
» Varied tolerance to temperature, salinity, and oxygen explains their constrained 2 1 ® 2 150 . * Summer peak breeding identified, similar other Florida population studies
distribution to mangroves, although new evidence suggests they are moving to other 5 10 10 9 9 10 = 100 = -  Female and gravid female crabs showed higher abundance in low dissolved oxygen areas. The
novel environments (e.g., salt marshes)®. z s s & II 6 “ | S 37 mechanism of this observation requires additional research
z 2N 2 - 20 £ : : : : :
* To address knowledge gaps and examine mangrove tree crab population variability 0 ? I?I T ;O o . * Female bias populations are more common in Imperial River-Estero Bay watershed
. .. .. . . . une uly Augus September ctober i ) ) . ) i o
to different abiotic factors (salinity, water and air temperature) in Imperial Months (2021) - "’:‘;{‘:“ SepeOllh  ChRnhen * No crabs were found 1n the Imperial River sites, this suggests that continuous freshwater conditions
River-Estero Bay, this study investigated 4 population characteristics throughout the mSite3  MSKed  WSieS'  WSites TR hinder range expansion.
. 5 WmSite 3 ®Site4 ®WSite5 WSite 6
2021 wet season including: . , .  Crab populations exposed to high salinity variability may be adapted to the impact of future climate
a. Relative density (crab populations) Fig. 2. Number of gravid females observed each Figure 3. Number of total observed crabs at each change
' y. pop month at each site during the wet season. ANOVA site for each month. Salinity was positively _ - , , _ L _
b. Male-female ratlp | and Tukey HSD test showed total gravid females in correlated with total observed crabs (p<0.0001) * Higher sal1n1tle§ from increased evaporation, more variable precipitation and sea level rise may lead
c. Crab carapace width (size) October are significantly lower than September - e (Gt 1 15 dove bef to range expansion of mangrove tree crabs inland.
- d. Number and size of ovigerous females (reproductive potential) (p>0.0453) q alrlnrgfi?gi 0 JSUE.ll}(I Vf:}tl . n)tl;?:f Se decl ifgcsi oI e Understanding how mangrove tree crabs adapt to different salinities in their environment will give
» Peak breeding season was Aug.-Sept. . ' accurate predictions of how they are affected by human induced hydrological changes

. 1 : h d sionificant ” No statistical difference between months
inear regression showed significant positive (p>0.8433)

correlation between salinity and total gravid

females
. . . M Site 3 B Site 4 B Site 5 H Site 6
e Dissolved oxygen showed negative correlation to s ACkﬂO &’V led : ement
total females and gravid females
g 2 [ ] . . . :
: .. : .. : : : : S | We would like to thank Jed Cicoria, Samuel Walsh, Megan King, Aubrey Boren, Emily Beckman, Oscar
Table 1. Sex ratio for each site during sample period o 1 I ‘; H‘ : : L : . ’ : o L :
) SlteS. were .Chosen baseq on Proxmnty to Gult of Mexico to cover a salinity 2ot g ? LR : Maradiga, Morgan Windes for assistance with this research and the Blair Foundation Scholarship for funding
gradient with the Imperial River/Estero Bay watershed N Female Male Total - | R | throughout data collection
* As the site number increases, so does the salinity from complete freshwater 3 3 E s
to saltwater (Fig. 5). Site 1 is inland on Imperial River at Riverside Park in o1 46 (1.46:1) 0
Bonita Springs; Site 6 is in Big Hickory Preserves, behind New Pass that 1+ 4 65 30 ’ 160741) L B demdl  Selmiey  Obhe
. . O .07/ Months (2021)
leads directly to the Gulf of Mexico. = : e CICTCINICCS
: : e s 2 : 60 88 . Figure 4. Carapace width variation for each site
* M()Ilthly Samphng at hlgh tide in two 25m pIOtS dlI’CCtly next to each other (1:1.47) hg h P [ hs. A dth 1. Beever, J. W., Simberloff, D., & King, L. L. (1979). Herbivory and predation by the mangrove tree crab Aratus pisonii. Oecologia, 43(3),
adjacent to waters edge. 6 o 5 172 t roughout samp ¢ mpnt s. Average carapace widt 317-328. https://doi.org/10.1007/bf00344958
e Salinit ater and air temperature. and dissolved oxveen were used to (2.25:1) in June and July significantly lower than October 2. Carver, J., Meidell, M., Cannizzo, Z. J., & Griffen, B. D. (2021). Evidence for the use of both capital and income breeding strategies in the
oo W ) p LIHEL \/ S L Total 311 226 537 (p<0.009). mangrove tree crab, Aratus pisonii. Scientific Reports, 11(1). https://doi.org/10.1038/s41598-021-94008-8
measured using a YSI and T-type handheld thermometer. 3. Marochi, M. Z., Martins, S. B., & Masunari, S. (2017). The salinity during larval development affects the dispersion in adults of the
: - « Sex ratio 1s significantly influenced by sites e S[i ioni it i ~climbi isonii. ' . -2281. ://doi. . 2017.
e (Crabs observed and captured for 30 minutes by two collectors in each plOt g / y y Sllght Slgnlﬁcant positive correlation between tree-climbing crab Aratus pisonii Journal of Natural History, 51(37-38), 227 1. 2281. https://doi.org/10.1080/00222933.2017.1365964
. . they are found (Chi square (p<0.0001)). salinity and carapace width (p=0.0346) 4. Warner, G. F. (1967). The life history of the mangrove tree crab, Aratus pisoni. Journal of Zoology, 153(3), 321-335.
(catch per unit effort based on 60 person minutes per plot) . . s https://doi.org/10.1111/1.1469-7998.1967.tb04066 x
* Female bias 1s common. Reason for large male e Increase in mean carapace width each month may . . . . . .
¢ Carapace width measured with dlgltal caliper sexed and ()Viparity bi lati c : Kk o . : 5. Riley, M. E., Johnston, C. A., Feller, 1. C., & Griffen, B. D. (2014). Range expansion of Aratus pisonii (Mangrove tree crab) into novel vegetative
. ’ 1as population at site 5 1s unknown. indicate carapace width growth overtime habitats. Southeastern Naturalist, 13(4), N43-N48. https://doi.org/10.1656/058.013.0405
determined. * Positive correlation between Salinity and 6. Sharifian, S., Kamrani, E., & Saeedi, H. (2020). Global biodiversity and biogeography of mangrove crabs: Temperature, the key driver of
number-of females-and-males(p<0-001) latitudinal gradients of species richness. Journal of Thermal Biology, 92, 102692. https://doi.org/10.1016/j.jtherbio.2020.102692
SAP IYoH 7



https://doi.org/10.1111/j.1469-7998.1967.tb04066.x
https://doi.org/10.1656/058.013.0405

