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Abstract

Exploring the structure and complexity of food webs provides an in-depth understanding of their
functionality, nutritional dynamics, and energy transformation processes. In this study, the Crystal
River food web data, compiled and provided by Professor Stuart Borrett from the University of North
Carolina Wilmington, were analyzed using 11 topological network indices. By establishing the topo-
logical network of Crystal River, the structure and complexity of the food web in this region were stu-
died. When analyzing the Crystal River food web, the following results were obtained: The number
of species in the food web was 19, with 65 connections, an average interaction per species of 3.42,
and a connectance of 0.18. The proportions of top species, intermediate species, and basal species
were 47.4%, 42.1%, and 10.5%, respectively. The omnivory index of the food web was 36.8%, the
connectance complexity index was 7.22, the characteristic path length was 2.111, and the clustering
coefficient was 0.325. Based on the analysis of the number of interactions and connectance between
species, it was determined that the value of L/S in the Crystal River food web was in the abnormal
range, and the value of L/S? was in the normal range, indicating the complexity of the Crystal River
food web was in the abnormal state. Indicators such as the proportion of omnivorous species, cha-
racteristic path length, and clustering coefficient all suggest the instability of the Crystal River food
web. The study of the structure and complexity of the Crystal River food web contributes to a dee-
per understanding of this ecosystem and provides theoretical support for further investigating its
functionality and scientifically managing fisheries resources.

Keywords

Crystal River, Food Web Complexity, Food Web Structure, Topology Network

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

AR, ERRAEYZ R IER G A JGEBI[1]. SRR [2] [SIAIA 585 4[4] [5]55 2 J5 i A 3 5]
RISEHL, T B2V s B > BOK 48 KRS o IX R S5 0 AL S5 A B BT Z R
Wi, RS RGP A SRE I 2 R AR R T RIS, AN 'R .. BRI
FAERHF6, WARERZNM EEWEE, FIRESRKRENEMARTER. ZHERK, EHFEMA—H
RETOFZRENE, GYMPMGERFEE. AT AP ESRENEM SR, FHERI— RIEIE.
B, WS R RS ES RGN M. NGB A 005 Je P A4 R gt sl 7RI, R
FOR A R Tt 5 G HES . FLk, RO AR AR 2 IR AR S R GE R B 2 il RS
ABRGERART K, SRR BT SRS AR, X E N A S R GG AN ]
WHHIREMA[6] . Rl 7R EERAUE IR 22 R AAL IS, ] sk > i S SRR T R AR I bR
BEAk, PRI E AN B R R AR S RGN E S . AW R R AR A A A AT S, DRI
SRIE T ORY B SRS, GIandESr BRI X . IREITT RS &n, INasEd s iR A B R Ry A4
SRGE B . MBS BT DA B 3AT TR R GUHPIRDL, B B ) SR S ot g e

JK &R (Crystal River) & il %7 5Lk ] v 8 28 74 BRSS9 — A /NRUE R LR 2R i DRSS R G (LK
1) [7]. ZARGELA 2.43 1 J7 o~ A E £ KIE, Il —> 10 22 BARH) — 38 R 405 S 00 2HEHE,

DOI: 10.12677/5a.2023.126155 1515 gt 5N


https://doi.org/10.12677/sa.2023.126155
http://creativecommons.org/licenses/by/4.0/

F1E

ZAG R B B0 100 TR RERD . MENHEY BN R RIROK R GEZ —, HAWIS R i
YJRELI9 14 SLTTKERD . AT B AR IE R Y SR MR 5, 5 T /K R & i th P A 6 50 &
KA E BRI . 85 AR AR BT, AT 1K RN I = s, DAEN
HIReVERT SR A S PRI IR BEEIR SCH

\

Gulf of
Mexico

Figure 1. Aerial view of Crystal River
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Table 1. Crystal River food web species and number of connections
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Figure 2. Topological structure diagram of Crystal River food web
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Table 2. Crystal River food web structure and complexity index
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Table 3. Comparison of topological indices of Crystal River and other overseas aquatic food webs
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