
Marine Ecology Progress Series 
Volume 791:meps15201

Published August 6, 2026 
https://doi.org/10.3354/meps15201

© Inter-Research 2026 · www.int-res.com

REVIEW 
 

Hidden but not hiding: a review on the concept  
of marine cryptofauna, its composition, and 

perspectives 

G. S. F. Barros1,2,*, P. M. L. Alvarenga2, L. N. Delcistia3, V. J. Giglio4,  
C. A. M. M. Cordeiro2,5, C. E. L. Ferreira2 

1Programa de Pós-Graduação em Ecologia, Instituto de Biologia, Centro de Ciências da Saúde,  
Universidade Federal do Rio de Janeiro, Rio de Janeiro, RJ 21941-902, Brazil 

2Reef Systems Ecology and Conservation Lab, Universidade Federal Fluminense, Niterói, RJ 24210-201, Brazil 
3Programa de Pós-Graduação em Oceanografia, Laboratório de Biologia Recifal, Instituto Oceanográfico,  

Universidade de São Paulo, São Paulo, SP 05508-120, Brazil 
4Universidade Federal do Oeste do Pará, Campus Oriximiná, Oriximiná, PA 68270-000, Brazil 

5Laboratório de Ciências Ambientais, Universidade Estadual do Norte Fluminense, Campos dos Goytacazes,  
Rio de Janeiro 28013-602, Brazil

*Corresponding author: gabriel.sfbarros@gmail.com

ABSTRACT: Concealed from view, cryptic organisms occur within marine landscapes. They in -
clude motile and sessile invertebrates and cryptobenthic fishes, which participate in a wide range 
of ecosystem processes and are vital to ecosystem energetics. Given their potential contributions to 
these processes, impacts on cryptic organisms are likely to affect the entire ecosystem. Over the 
decades, these organisms have been referred to by different terms in the literature (e.g. coelobite, 
cryptic fauna, cryptofauna, cryptobiota, among others), often without clear definitions or clarifica-
tion as to whether these terms represent true synonyms. The purpose of this review was to provide 
a characterization of ‘what is cryptofauna?’, to establish a consensus definition of the term. Our 
synthesis indicates that cryptofauna can be defined by 3 key aspects: (1) size, (2) taxonomic com-
position, and (3) associated habitat and its use. These communities are primarily associated with 
reef ecosystems and are composed predominantly of invertebrates, typically ranging from 0.5 to 
10 mm. Based on these consistent criteria, we propose a definition of cryptofauna as assemblages 
of small mobile and sessile invertebrates and vertebrates that inhabit the interstices of live organ-
isms and biogenic structures. We further distinguish this concept from related terms often used as 
synonyms in the literature. Finally, we identify major knowledge gaps, including geographic 
biases and limited taxonomic resolution, and outline key research priorities to advance the field. 
Improving conceptual clarity and expanding research efforts are essential to fully integrate crypto-
fauna into our understanding of marine biodiversity and ecosystem functioning.  
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1.  INTRODUCTION 

Hidden within the marine landscape, cryptic diversity 
has long been overlooked in marine research, only at-
tracting more detailed attention in recent years (Bailey-
Brock et al. 2007, Stella et al. 2010, Head et al. 2018). 
Concealed from our view, these organisms inhabit the 
spaces within substrates, making them difficult to spot 
(Klumpp & Polunin 1989, Bailey-Brock et al. 2007). They 

include sessile invertebrates such as sponges, bryo-
zoans, and ascidians, as well as many motile organisms, 
including amphipods, annelids, mollusks, and crypto-
benthic fishes (Depczynski & Bellwood 2003, Glynn & 
Enochs 2010). Over time, this fauna has received many 
names, including cryptofauna, cryptobionts, and coe-
lobites (Ginsburg & Schroeder 1973, Kobluk 1988). 

Despite their small size, the inconspicuous commu-
nities of cryptic organisms participate in a multitude 
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of ecosystem processes such as herbivory, predator–
prey interactions, nutrient cycling, and CaCO3 dyna -
mics (Depczynski & Bellwood 2003, Glynn & Enochs 
2010, Kramer et al. 2013, Dawson et al. 2014, Altman-
Kurosaki et al. 2018, Brandl et al. 2018, 2019a, Wolfe 
et al. 2021). However, due to its cryptic nature, this 
minute fauna is difficult to survey and identify (Plai-
sance et al. 2009, Enochs et al. 2011, Plaisance et al. 
2021), being poorly described and monitored in con-
trast to more conspicuous taxa (i.e. corals and large 
fishes) that have been the focus of the majority of 
marine ecological studies throughout the last dec-
ades (Przeslawski et al. 2008, Stella et al. 2010). As a 
consequence, knowledge about these cryptic com-
munities remains scarce. Given their potential con-
tribution to ecosystem processes, especially their 
trophic role as the most important energetic resource 
in reef food webs (Enochs et al. 2011, Enochs 2012, 
Kramer et al. 2013, Brandl et al. 2018, 2019a), any 
impacts on them will probably have trophic-level con-
sequences, ultimately impacting the energetic flux 
along the food web, affecting the entire ecosystem. 

Furthermore, after Kobluk (1988), there was a gap 
of almost 40 yr with no systematic mapping of studies 
on cryptic fauna and the terminology used to refer to 
it. Indeed, a recent review on epifauna has included 
the term ‘cryptofauna’ (Chen et al. 2021), yet, while 
focusing on nomenclature challenges, ecology, and 
functional roles of epifauna, it lacks a clear character-
ization of ‘what is the cryptofauna?’. 

Across fields, inconsistent or vague definitions can 
undermine how evidence is generated, compared, 
and applied in practice (Fraser et al. 2015). Language 
is inherently flexible, and the meaning of terms is 
often shaped by their usage (Temmerman & Van 
Campenhoudt 2011). However, this flexibility can 
lead to the emergence of ambiguous or overly broad 
terms, making it difficult to determine whether differ-
ent terms are synonymous, ultimately reducing their 
effectiveness for scientific communication (Peters 
1991, Regan et al. 2002). The use of inconsistent ter-
minology is particularly problematic in ecological 
research, where clarity and replicability are funda-
mental (Peters 1991, Fraser et al. 2015). Terminolo-
gists have long emphasized the need for precise and 
universally understood concepts to facilitate compar-
isons among studies and the synthesis of knowledge 
(Hanson et al. 1931, Cabré Castellví 2003). Despite 
this, inconsistent definitions remain widespread in 
ecology, often arising from differences in research 
objectives, conceptual interpretations, and method-
ological approaches (Regan et al. 2002, Jax 2006). 
Such inconsistencies can hinder literature searches, 

complicate meta-analyses, and lead to the integration 
of non-comparable data sets, ultimately slowing sci-
entific progress, affecting the interpretation and 
application of ecological findings, and hindering 
effective communication among scientists, policy-
makers, stakeholders, and the broader public (Mac-
Gregor-Fors 2011, Herrando-Pérez et al. 2014). 

To address this knowledge gap, we conducted a 
global systematic literature review. Our objective was 
to quantify the literature on marine cryptofauna and 
standardize the definition of the term, identifying the 
ecosystems and habitats where it occurs, and the 
methods used to sample it. Given the extensive body 
of literature on cryptobenthic fishes, which already in-
cludes comprehensive reviews, our study specifically 
focuses on the invertebrate component of cryptic fauna. 
We specifically addressed 6 questions: (1) Where are 
the studies on cryptofauna being conducted? (2) How 
do authors define the term ‘cryptofauna’? (3) In what 
ecosystems and habitats is the cryptofauna reported? 
(4) What is the taxonomic composition reported for 
the cryptofauna? (5) What is the size range of organ-
isms within the cryptofauna? (6) What are the methods 
used to survey the cryptofauna? In answering these 
questions, this survey proposes a definition of crypto-
fauna, highlights its importance, and identifies key 
topics for future research in this field. 

2.  MATERIALS AND METHODS 

We performed a systematic literature review through 
the Preferred Reporting Items for Systematic review 
and Meta-Analysis Protocols (PRISMA-protocol), 
using explicit eligibility criteria (Liberati et al. 2009; 
Table S1, Fig. S1 in the Supplement at www.int-res.
com/articles/suppl/meps15201_supp.pdf). The sci-
entific literature was examined by searching the Web 
of Science database for peer-reviewed research articles 
using Boolean search terms, exclusively in English. We 
performed a series of preliminary surveys using differ-
ent cryptic fauna synonyms (e.g. cryptofauna, coelo -
biont, cryptobiont, cryptone,  cavity-dweller, shade-
dweller, troglodyte) proposed by Kobluk (1988) to 
check for the most suitable word combination. Syn-
onyms that returned mostly freshwater, terrestrial, or 
paleontological articles that would be later discarded 
in the screening process were not considered in the 
final survey. Furthermore, as an extensive body of liter-
ature already exists on cryptobenthic fishes, including 
reviews (e.g. Brandl et al. 2018) that provide compre-
hensive overviews of this component of cryptic fauna, 
the terms cryptobenthos and cryptobenthic were not 
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used, as they predominantly retrieved studies focused 
on fishes. The final literature survey was conducted in 
October 2024, using the key words: ‘cryptic inverte-
brate*’ OR ‘cryptofauna*’ OR ‘coelobite*’’ (Topic). 

Our survey returned 194 studies published from 
1949 to the survey day (8 October 2024). In a first 
screening, 11 non-peer reviewed non-English articles 
were removed, resulting in 183 articles. In a second 
screening, the title, abstract, and key words of each 
publication were screened according to the following 
inclusion criteria of being related to marine cryptic 
fauna, resulting in 127 articles. 

We categorized each retained article into disci-
plines (Table 1), and extracted the following data: (1) 
publication year; (2) the country/countries and mar-
ine realm based on where the study was conducted. 

Global-scale reviews and methodological studies 
were described as global, and marine realms were cat-
egorized according to Spalding et al. (2007); (3) the 
ecosystem (e.g. coral reef, rocky reef, seagrass bed) 
and (4) structural matrix (e.g. coral, turf, seagrass, 
sponge) where cryptofauna was reported; (5) the term 
used to address the cryptic organisms and its defini-
tion if available; (6) the size range of organisms; and 
(7) the reported taxa (Tables S2 & S3). Studies catego-
rized as ‘Community Ecology’ were later surveyed to 
assess faunal community composition, and the most 
abundant taxa are reported. 

3.  RESULTS 

3.1.  Overall patterns and locations of studies 

The survey resulted in 127 peer-reviewed articles 
published between 1949 and 2024 (Fig. 1; Table S2). 
Since 1949, annual publication counts rarely exceeded 
6  articles, although an increase can be seen by 2012, 
peaking in 2021 with 10 articles (Fig. 1). 

Most studies were conducted in the Indo-Pacific 
(49%, N = 62 studies; Fig. 2), particularly in the Cen-
tral Indo-Pacific (N = 29) and Western Indo-Pacific 
(N = 21). Other marine realms in the Pacific Ocean in -
clude the Temperate Northern Pacific (N = 16), rep-
resented mostly by the Japanese coast (N = 8) and the 
Gulf of California (N = 5), the Eastern Indo-Pacific 
(N = 12), and the Tropical Eastern Pacific (N = 8). 
The second realm with most studies was the Tropical 
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Table 1. Knowledge disciplines addressed by cryptofaunal 
studies. Note that a study could be assigned to more than 1  

discipline

Discipline                                                      Number of studies 
 
Community ecology                                                 107 
Ecosystem functioning                                             16 
Taxonomy                                                                     14 
Ecosystem monitoring                                              11 
Phylogenetics                                                               3 
Methodology                                                                3 
Climate-change ecology                                           2 
Anthropogenic impacts                                             1 
Toxicology                                                                     1 
Evolution                                                                        1

Fig. 1. Number of research articles on marine cryptic fauna (1949–2024). Results for cryptic fauna research articles are based 
on a literature search conducted in the Web of Science database in October 2024 using the terms ‘cryptic inverte brate*’ OR  

‘cryptofauna*’ OR ‘coelobite*’
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Atlantic (16.5%, N = 21), represented mainly by the 
Caribbean Sea (N = 13), followed by the Temperate 
Northern Atlantic (13%, N = 17), represented by the 
Mediterranean Sea (N = 10). The remaining studies 
covered Temperate Australasia (N = 4), Temperate 
South America (N = 1), Southern Ocean (N = 1), and 
Global-scale studies (N = 5) (Fig. 2). The majority of 
studies were conducted in the sublittoral zone (N = 
112), with fewer in the intertidal zone (N = 23), and 8 
studies encompassing both zones. Sampling depths 
were highly variable, ranging from intertidal levels to 
170 m depth. Most studies were concentrated in shal-
low waters (<40 m; N = 78), with only a few conducted 
in deeper waters (40–170 m; N = 5), while a substan-
tial proportion did not report depth (N = 39). 

3.2.  Terminologies and definitions 

Fifty percent of studies (N = 64) supplied a de -
finition to describe the cryptic fauna, whether provid-
ing a definition independently (N = 32) or using the 
available literature to define the term (N = 36), or 
both. Terms used by authors include: ‘cryptobiont’ 
(N = 2), ‘cryptic fauna/animals/organisms/inverte-
brates’ (N = 17), ‘cryptic species’ (N = 2), ‘cryptic 
biota’ or ‘cryptobiota’ (N = 5), ‘crevice fauna’ (N = 1), 
‘cryptobenthic fauna’ or ‘cryptobenthos’ (N = 13), 
‘cryptic community’ (N = 4), ‘cryptobiome’ (N = 3), 
‘cryptofauna’ (N = 97), and ‘coelobite’ (N = 11). 
Among the studies that applied the term ‘coelobite’, 3 
considered coelobites as a synonym for the term ‘cryp-
tofauna’, defining them as cryptic cavity-dwellers. The 
terms ‘cryptobiota’ and ‘cryptobiome’ ap pear more re-
cently in the literature (starting in 2019) and are 
mainly attributed to studies using auto nomous reef 

monitoring structures (ARMS), being used as syn-
onyms for the term ‘cryptofauna’ in 2 studies where 
authors do not define either of the terms. 

Most studies (76%) applied the term ‘cryptofauna’. 
The first study to define the term ‘cryptofauna’ was 
Evans (1949), who defined the cryptofaunal commu-
nity as an association of species that inhabit the 
shaded, sheltered, and overhanging faces of rock 
masses at the cliff base, in response to local con-
ditions of shade and shelter from surf, including 
motile and sessile fauna, and algae. Since the work of 
Evans (1949), the term has been used referring to dif-
ferent communities, including sessile and mobile 
invertebrates (and more rarely algae) from an array of 
size classes (<0.1 up to 120 mm), and associated with 
different structural matrices such as cavities and cre-
vices of coral reef structures, rhodoliths, corals, epi -
lithic algal matrix, rocky reef bedrocks, and free-living 
algae (Fig. 3). A full list of terms and definitions used 
by authors is provided in Table S2. 

3.3.  Ecosystems and associated habitats 

Cryptic fauna was reported in 9 ecosystems: coral 
reef, rocky reef, rhodolith bed, glass sponge reef, kelp 
forest, mangrove, marine caves, mesophotic reef, and 
seagrass beds. Most studies (70.1%, N = 90) were con-
ducted in coral reefs, followed by rocky reefs (15%, 
N = 19) and rhodolith beds (7,1%, N = 9), with <2 
studies addressing other ecosystems (Fig. 4). More-
over, 13 structural matrices were reported (i.e. corals, 
artificial substrates, cavities, crinoids, kelps, macro-
algae, rhodoliths, seagrasses, sponges, teredinid tun-
nels in fallen mangrove wood, vermetid reefs, mussel 
beds, and turf/epilithic algal matrix). Nine studies as-
sessed more than a single structural matrix. Corals 
were the principal structural matrix reported for the 
cryptic fauna (44.9%, N = 57, coral rubble = 29, live 
coral = 16, dead coral = 15), followed by cavities 
(11%, N = 14), artificial substrates (10.2%, N = 13, 
ARMS = 10, artificial reef structures [ARS] = 1, light 
trap = 1, concrete block = 1), turf/epilithic algal 
 matrix (9.5%, N = 12), rhodoliths (9%, N = 11), and 
vermetid reefs (5.5%, N = 7). The remaining structural 
matrices were reported in 5 or fewer studies (Fig.  4). 

3.4.  Taxonomic composition and size range 

We surveyed 107 community ecology studies to as-
sess the faunal community composition and re moved 
studies that did not present composition data or were 
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Fig. 2. Number of studies across marine realms. A study 
could consider more than 1 realm. ‘Global’ studies encom-
pass research that did not focus on any specific realm (e.g. 
global-scale reviews, methodological studies). Marine realms 
are defined according to the criteria established by Spalding  

et al. (2007)
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done with only 1 taxonomic group, resulting in 69 
 articles. The number of reported taxonomic groups 
ranged from 2 to 29, including motile and sessile fauna 
(i.e. Arthropoda, Mollusca, Annelida, Echinodermata, 
Sipuncula, Nematoda, Nemertea, Cnida ria, Xenacoe-
lomorpha, Platyhelminthes, Chordata, Chae to gnatha, 
Porifera, Bryozoa, Rotifera, Hemi chor data, Brachio-
poda, Ciliophora, Rhizaria, Pho ro ni da, Gastro tricha, 
Fungi, Uniramia, Ectoproc ta, Fora minifera, Proteo-
bacteria, Cercozoa, Myzozoa, Entoprocta, Tardi grada, 

Amebozoa, Onychophora, Ctenophora, Cycliophora), 
and algae (e.g. Bacillariophyta, Rhodophyta, Ochro-
phyta) in some studies (N = 13). Most studies reported 
between 2 and 10 phyla (N = 63), with studies that re-
ported 11 or more phyla (N = 6) usually using genetic 
techniques (metabarcoding, COI sequencing) to sur-
vey the cryptic fauna (Fig. 5A). 

The most reported phyla were Mollusca (96%, N = 
66), Annelida (93%, N = 64), Arthropoda (88%, N = 
61), Echinodermata (68%, N = 47), and Chordata 
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Fig. 3. Timeline of the use of the term ‘cryptofauna’ from 1949 to 2024
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(59%, N = 41), all of which were reported in more 
than half of the studies (Fig. 5B). Other commonly re -
ported phyla were Cnidaria (42%, N = 29), Porifera 
(30%, N = 21), Nematoda (27.5%, N = 19), Platyhel-
minthes (27.5%, N = 19), Nemertea (25%, N = 17), 
and Bryozoa (25%, N = 17). The remaining phyla 
were reported in 13 or fewer studies. Arthropods were 
often reported as the most abundant phylum (48%, 
N = 33), followed by Annelida and Mollusca (Fig. 5C). 

All 127 studies were surveyed for reported size 
ranges; 29% (N = 37) provided a size range based on 
the methods used (e.g. mesh size employed to filter or 
sample the community), reporting minimum sizes of 
0.06 mm due to the use of a 60 μm mesh filter (see 
Kramer et al. 2014) and maximum sizes up to 22 mm 
(see Fraser et al. 2021). A smaller proportion of 
studies (17%, N = 22) measured organism sizes indi-
vidually, reporting values from ~0.06 mm (e.g. har-
pacticoid copepods and nematodes, Kramer et al. 

2012) to 120 mm (see Wolfe & Mumby 2020). Consid-
ering all data, the most commonly reported size spec-
trum was between 0.5 and 10 mm (Fig. 6). The remain-
ing studies (N = 68) did not provide any size 
measurements. 

3.5.  Sampling methods 

The most common sampling method reported to 
access the cryptic fauna was hand-collecting the 
matrix (58%, N = 74). For this method, studies sam-
pled the cryptic fauna by sealing the structural matrix 
(coral, rhodolith, algae) in plastic or mesh bags and 
using a tool (i.e. hammer, chisel, scoop) or bare hands 
to detach them from the substrate. Other common 
methods reported were vacuum sampling (3.9%, N = 
5), visual census (8.7%, N = 11), and manipulative 
experiments (23%, N = 29), which include ARMS 
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Fig. 4. Alluvial diagram showing the relationships between marine realms, ecosystems, and structural matrices recorded in the 
reviewed studies. The width of the flows is proportional to the number of records connecting categories. Bar heights represent 
the total number of records in each category. The category ‘Others’ includes realms, ecosystems, or structural matrices re-
ported fewer than 4 times in the data set. Studies in which ecosystems or structural matrices did not apply were removed. Note 
that a study could be assigned to more than 1 realm, ecosystem, or structural matrix. Colors correspond to ecosystems in the  

central column. EAM: epilithic algal matrix
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(N = 11), ARS (N = 1), mesh trays filled with coral 
rubble (N = 6), rubble biodiversity samplers (RUBS) 
(N = 3), and others (Fig. S2). 

4.  DISCUSSION 

4.1.  What is cryptofauna?  
Defining the concept and its boundaries 

4.1.1.  Cryptofauna: towards a definition 

This study provides the first overview of marine 
cryptic fauna research and the use of different termi-
nologies to address the term ‘cryptofauna’. The term 
‘cryptofauna’ is composed of 2 morphemes: ‘cryptic’, 
derived from the Greek word ‘kryptós’, meaning hid-
den or concealed, and ‘fauna’ (Latin: ‘fauna’), refer-
ring to the animals of a given region, period, or spe-

cific environment (Webster & Oxford Dictionaries; 
https://www.merriam-webster.com/dictionary/fauna 
and /cryptic). Based solely on its morphemes, the 
term ‘cryptofauna’ can collectively refer to any hid-
den fauna, without constraints of habitat or size. This 
means that the term could be applied to refer to a hid-
den submerged alligator in a river, camouflaged 
insects in tropical forests, invertebrates hidden 
among the interstices of corals in reefs, or any other 
fauna that lives or stays hidden throughout its life-
time. Therefore, a clear definition of the term is 
needed, so it can properly refer to a specific set of 
organisms. We provide a discussion on a set of 
aspects that define the term ‘cryptofauna’ and other 
terms initially understood as synonyms, and a quick 
synthesis of the studies around this fauna. 

According to our results, we identified recurring 
criteria across studies that consistently delimit the 
term ‘cryptofauna’. Based on this synthesis, crypto-
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Fig. 5. (A) Maximum number of taxonomic groups reported by surveyed articles. (B) Number of times each phylum was  
reported. (C) Number of times each phylum was reported as the most abundant group
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fauna can be characterized by 3 key aspects: (1) size 
constraint, (2) taxonomic composition, and (3) associ-
ated structural matrix and its usage.  

(1) Among the few studies that measured captured 
organisms, the cryptofauna includes minute organ-
isms from the meiofauna (~0.06 to 1 mm), especially 
harpacticoid copepods, up to the macrofauna of a few 
centimeters (predominantly <10 mm with a maximum 
size reported of 120 mm) (Kramer et al. 2012, Wolfe & 
Mumby 2020). The meiofauna portion is mainly com-
posed of ostracods, harpacticoid copepods, nema-
todes, and foraminiferans, typically ranging between 
0.1 and 1 mm (Kramer et al. 2012). Although reports of 
larger sizes (>50 mm) are mostly related to coral 
structures (Moran & Reaka-Kudla 1991, Wolfe & 
Mumby 2020, Wolfe et al. 2023a), the maximum size 
of the cryptofauna reported for other structural 
matrices does not surpass 120 mm. These larger taxa 
usually encompass annelids, fishes, echinoderms, 

and decapods (Wolfe & Mumby 2020, Wolfe et al. 
2023a,b). Thus, based on the size ranges reported in 
the literature, the cryptofauna can be considered to 
predominantly include organisms between 0.5 and 
10 mm (Fig. 6B), with some rare larger species reach-
ing up to 120 mm. Furthermore, we encourage future 
studies to further refine cryptofauna size ranges 
across different structural matrices and ecosystems, 
thereby contributing to the establishment of a more 
standardized and operational definition. 

(2) For taxonomic composition, as stated in the 
morphemes of the term, it only considers metazoan 
taxa (= fauna). That being the case, the term ‘crypto-
fauna’ does not include algae, fungi, or microorgan-
isms. Cryptofauna primarily consists of invertebrates, 
though some authors include fish and fish recruits. 
Among the 41 studies that included chordates, 25 in -
cluded fish, 13 included tunicates, and 6 did not 
specify the taxa. However, among studies that in -

8

Fig. 6. (A) Number of studies reporting size measurements. Studies were categorized as follows: size range reported (‘Range’); 
only minimum size reported (‘Min’); only maximum size reported (‘Max’); or no size information provided (‘No’). (B) Reported 
size ranges of cryptic fauna across the surveyed literature. The gray shaded area highlights the size interval with the greatest 
overlap among studies. (C) Reported minimum and maximum sizes of cryptic fauna across studies. Data are based on a litera-
ture search conducted in the Web of Science database on 8 October 2024, using the search terms ‘cryptic inverte brate*’ OR  

‘cryptofauna*’ OR ‘coelobite*’
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clude fish, some distinguish them from cryptofauna, 
instead referring to them as ‘cryptobenthic fish’ 
(Stella et al. 2022, Olivier et al. 2023, Wolfe et al. 
2023a,b). Whether fish should be considered as part 
of the cryptofauna can be debated. We believe that 
their inclusion could be justified, as some can meet 
the size constraints typically associated with crypto-
fauna, since cryptobenthic reef fishes are typically 
<50 mm (Depczynski & Bellwood 2003, Brandl et al. 
2018). Moreover, some small vertebrates such as 
gobies may live concealed within structural matrices 
(Wilson 2001, Tiralongo 2016), further supporting the 
inclusion of fishes within the cryptofauna concept. 

(3) Cryptofauna was reported in 9 ecosystems, with 
>90% of studies focusing on reef environments, in -
cluding coral reefs, rocky reefs, rhodolith beds, 
sponge reefs, and mesophotic reefs. Within these eco-
systems, the cryptofauna was reported in 13 struc-
tural matrices, although a few were reported in fewer 
than 3 studies (i.e. crinoid, kelp, macroalgae, mussel 
bed, seagrass, and teredinid tunnel), and 1 was in arti-
ficial substrates. For studies focusing on cryptic fauna 
associated with macroalgae, kelp, or seagrasses, 
other terms are more commonly used, such as ‘epi-
fauna’, ‘phytofauna’ (or ‘phytal fauna’), ‘epiphytic 
fauna’, and ‘mesograzers’ (Chen et al. 2021). This 
reflects that while using the term ‘cryptofauna’ for 
these habitats is not necessarily incorrect, given its 
association with a structural matrix, it is not the most 
commonly used nomenclature. If we disregard artifi-
cial substrates, the cryptofauna was reported to be 
associated with live organisms (e.g. live coral, epi -
lithic algal matrix [EAM]) or biogenic structures (e.g. 
coral rubble, vermetid reefs) living concealed within 
the framework created by these organisms. Cave- or 
cavity-dwelling organisms should not be considered 
cryptofauna, as they are neither associated with live 
organisms nor with biogenic structures. Moreover, 
most studies that apply the term ‘cryptofauna’ (or its 
synonyms) to cavity environments are in fact report-
ing large, sessile organisms that are clearly visible 
rather than minute, inconspicuous taxa (Richter & 
Wunsch 1999, Scheffers et al. 2003). This does not 
exclude sessile organisms from being a part of the 
cryptofauna, if within the size range and associated 
with either live organisms (e.g. bryozoans and porif-
erans within rhodoliths, Méndez Trejo et al. 2021; 
ascidians within live coral, Chomitz et al. 2023; corals 
within the EAM, Barros et al. 2024) or biogenic struc-
tures (cnidarians and brachiopods within coral rub-
ble, Biondi et al. 2020). 

Therefore, based on the 3 key aspects discussed 
above, we define the term cryptofauna as the commu-

nities of small motile and sessile invertebrates and 
vertebrates (cryptobenthic fishes), ranging from the 
minute meiofauna (0.01 to 1 mm) up to small macro-
fauna (predominantly few centimeters, <10 mm up to 
~120 mm maximum) that live concealed within the 
interstices of live organisms (e.g. EAM, corals, other 
macroinvertebrates such as crinoids or sponges) and 
biogenic structures (e.g. coral rubble) in reef systems 
(including coral reefs, rocky reefs, rhodolith beds, 
mesophotic reefs). Accordingly, the assemblages re -
cruited in ARMS and other artificial substrates can be 
considered cryptofauna, as these artificial substrates 
are designed to mimic the interstitial spaces of natu-
ral reef frameworks, and harbor equivalent commu-
nities that predominantly include organisms within 
the defined size range. 

Moreover, late larval stages, i.e. recruits, may be in -
cluded within cryptofaunal assemblages when they 
are associated with structural matrices, particularly 
during settlement or early benthic phases. In such 
cases, their habitat use, size, and taxonomy align with 
the proposed defining criteria of cryptofauna. The 
presence of these early life forms supports the impor-
tance of these cryptic habitats for the ontogeny of 
cryptofauna (Wolfe et al. 2021, 2023a). However, this 
inclusion is restricted to individuals occupying con-
cealed microhabitats, and does not extend to pelagic, 
free-swimming stages or to zooplankton more broadly. 

4.1.2.  Terminology comparisons 

The first term to appear as a synonym of ‘crypto-
fauna’ was ‘coelobite’ (Richter & Wunsch 1999). The 
term ‘coelobite’ seems to have fallen from common 
usage, with only 2 studies after the 2000s (Richter et al. 
2001, Dick et al. 2020). The term is defined as ‘cryptic 
cavity-dwellers’ and refers mostly to sessile organisms 
(including algae) living on reef cavities and coral rub-
ble (Choi 1982, Richter & Wunsch 1999, Dick et al. 
2020). Despite being used a few times as a synonym, 
the term ‘coelobites’ differs from ‘cryptofauna’ as it in-
cludes algae, is exclusively related to cavities and rub-
ble, and does not have any particular size restraints re-
ported in the literature, thus being outside the scope 
of the term ‘cryptofauna’ (Table 2). 

Among the investigated studies, 17% applied ge -
neric terms (i.e. ‘cryptic fauna/animals/organisms/
communities/invertebrates’), either alone (e.g. Takada 
et al. 2016) or in association with other terms (e.g. Bai-
ley-Brock et al. 2007). Studies use this terminology to 
refer to an array of small-sized organisms associated 
with coral structures. More rarely, a few studies ap-
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Table 2. Terms used to refer to cryptic fauna, and definitions and comparisons with the term ‘cryptofauna’

Terminology                         Definition and comparisons with the term ‘cryptofauna’               References 
 
Terms commonly used as synonyms of cryptofauna in the literature 
Coelobite                               Cryptic cavity-dwellers including micro- and macro-fauna         Ginsburg & Schroeder (1973),  
                                                  and -flora. Differs from the term ‘cryptofauna’ as it is                    Choi (1982),  
                                                  exclusively related to caves/cavities and has no size                     Richter & Wunsch (1999),  
                                                  restraints; refers primarily to macro sessile invertebrates             Lukeneder & Harzhauser (2003),  
                                                  and includes algae.                                                                                     Dick et al. (2020) 

Cryptobenthos/                   Species hidden in spaces within the reef matrix. Differs               Kramer et al. (2014),  
cryptobenthic/                     from ‘cryptofauna’, as these terms refer generically to                  Al-Rshaidat et al. (2016),  
cryptobiota/                         any hidden benthos within the reef matrix. Mainly used              Carvalho et al. (2019),  
cryptic biota                          by studies that apply autonomous reef monitoring                         Timmers et al. (2021),  
                                                  structures (ARMS), and includes motile and sessile fauna,          Villalobos et al. (2022, 2024a,b) 
                                                  algae, fungi, and microorganisms. 

Cryptobenthic fish/           Used in reef fish ecology to refer to bottom-dwelling adult         Brandl et al. (2018) 
Cryptobenthic reef fish     fishes typically <50 mm, that are visually and/or  
(CRF)                                      behaviorally cryptic. Some authors separate cryptobenthic  
                                                  fishes from cryptofauna (see Stella et al. 2022, Olivier et al.  
                                                  2023, Wolfe et al. 2023a,b), while others consider both as  
                                                  cryptofauna (see Enochs & Manzello 2012, Takada et al.  
                                                  2012, Counsell et al. 2018). 

Cryptobiome                        Used in the literature as a synonym of ‘cryptobenthos/                Kramer et al. (2014),  
                                                  cryptobenthic/cryptobiota/ cryptic biota’. Yet, the suffix           Al-Rshaidat et al. (2016),  
                                                  ‘biome’ indicates that the term must consider an area with          Carvalho et al. (2019),  
                                                  common ecological features. Therefore, the term should             Timmers et al. (2021),  
                                                  be defined as a microenvironment, characterized by a                  Villalobos et al. (2022, 2024a,b) 
                                                  combination of all species (plant, animals, microorganisms)  
                                                  that live hidden in crevices and cracks within the reef  
                                                  matrix, plus the surroundings and conditions of the  
                                                  determined area. 

Cryptic fauna/animals/    Generic terms used to address an array of small-sized                   Takada et al. (2007, 2014, 2016) 
organisms/community      organisms associated with the reef framework. Differs  
                                                  from ‘cryptofauna’ as, in marine sciences, these terms  
                                                  are exclusively related to coral structures, while the term  
                                                  cryptofauna refers to a variety of habitats. On a broader  
                                                  scale, these terms are also applied for terrestrial environ- 
                                                  ments while the term cryptofauna is exclusively marine. 

Cryptic species                    Terminology used to refer to species complexes in                         de León & Nadler (2010) 
                                                  taxonomical studies. It describes 2 or more species that  
                                                  had mistakenly been considered to be a single species. 
 
Other ecological terms used to refer to small fauna associated with a structural matrix 
Epifauna                                 Group of small motile and sessile benthic animals found             Chen et al. (2021) 
                                                  living on the surface of sediment, marine macrophytes,  
                                                  other biogenic habitats, and artificial structures. Differs  
                                                  from ‘cryptofauna’ due to different microhabitat usage.  
                                                  Epifauna must live at the interface between microhabitat  
                                                  surfaces and water, while cryptofaunal organisms live  
                                                  concealed within the structural matrices. 

Phyto/phytal fauna            Motile animals that live on macrophytes. It includes                     Lalonde & Downing (1992),  
                                                  organisms from macro- and meiofaunal size classes, but              Chen et al. (2021) 
                                                  excludes sessile organisms. It differs from the term  
                                                  ‘cryptofauna’ as it refers only to organisms associated  
                                                  with one type of habitat (macrophytes) and refers  
                                                  exclusively to motile taxa.
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plied the term ‘cryptic species’ to refer to coral-
associated fauna. We discourage the use of the termi-
nology ‘cryptic species’, as it is more commonly attrib-
uted to taxonomic studies to refer to complexes of 
species (see de León & Nadler 2010). 

Other terms used as synonyms of ‘cryptofauna’ in -
clude ‘cryptobenthos/cryptobenthic’, ‘cryptobiota/
cryptic biota’, and ‘cryptobiome’. These terms are 
most ly associated with ARMS studies that apply 
gene tic techniques for taxa identification (Carvalho 
et al. 2019, Timmers et al. 2021, Villalobos et al. 
2024a,b). Some studies also use these terms to refer to 
species hidden in crevices within the reef matrix and 
usually include algae (Al-Rshaidat et al. 2016, Villalo-
bos et al. 2024b). All differ from the term ‘crypto-
fauna’ as they refer to all cryptic organisms that occur 
within the reef framework, without size or taxonomic 
restrictions (Table 2). 

Another term frequently used in the literature is 
‘epi fauna’. ‘Epifauna’ refers to small motile and ses-
sile benthic animals, typically 0.5–10 mm in size, that 
live on the surface of sediments, marine macrophytes, 
other biogenic habitats, or artificial structures (Chen 
et al. 2021). Unlike cryptofauna, epifauna does not in -
clude meiofaunal components (<0.5 mm) (Chen et al. 
2021). Moreover, while epifaunal organisms must in -
habit the interface between the water and the associ-
ated structural matrix (e.g. macrophytes, corals), 
cryptofauna occur concealed within the structural 
matrix itself. 

4.2.  Patterns in cryptofauna research: habitat 
associations and taxonomic composition 

Our review revealed an increase in publications 
since 2012, suggesting growing recognition of the eco-
logical roles played by cryptofauna. This trend is ex-
pected to continue in parallel with the global ex -
pansion of ecological research (Klumpp et al. 1988, 
Enochs 2012, Brandl et al. 2019a, Fraser et al. 2021, 
Kamen et al. 2024). Cryptofauna research has predom-
inantly focused on tropical coral reefs of the Indo-
Pacific, with the Central and Western Indo-Pacific as 
primary hotspots. This focus likely reflects the eco-
logical importance of these biodiversity-rich re gions, 
where high structural complexity supports diverse 
cryptic communities, combined with the availability of 
well-established field sites and infrastructure that facili-
tate access and sampling (Fisher et al. 2011), and the 
influence of a small number of re searchers (D. R. Bell-
wood, M. J. Kramer, P. J. Mumby, K. Wolfe) who col-
lectively accounted for 26% of the studies conducted 

there. Conversely, tropical and temperate ecosystems 
(e.g. rhodolith beds, rocky reefs, and coral reefs) in the 
Southwestern Atlantic, the African coast, and global 
mesophotic reefs remain underrepresented, highlight-
ing geographic and ecological knowledge gaps. Ex-
panding research effort to these environments will ad-
vance our knowledge by uncovering habitat-specific 
cryptofaunal assemblages and their ecological roles. 

The strong representation of Arthropoda, Mollusca, 
and Annelida suggests not only their ecological dom-
inance but also a potential bias due to their well-
developed taxonomy and ease of detection in sam-
pling compared to other phyla. Nevertheless, the 
significance of arthropods is undeniable, as they are 
consistently reported as the most abundant crypto-
faunal phylum across various structural matrices, 
including corals (Fraser et al. 2021, Stella et al. 2022), 
artificial substrates (Al-Rshaidat et al. 2016), rhodo-
liths (Abrecht et al. 2022), seagrass (Pihl Baden 1990), 
and algal turfs (Kramer et al. 2012). Such organisms 
range from highly abundant small copepods (Kramer 
et al. 2012, 2014) to larger decapods (Takada et al. 
2016, Head et al. 2018). 

4.3.  How cryptofauna have been sampled  

The primary method used to sample cryptic fauna 
has been manual hand collection of the structural ma-
trix, either with bare hands or with the aid of simple 
tools such as chisels and hammers. This approach is 
widely used because it is cost-effective, versatile, and 
can be easily performed by researchers at any given 
time and location. However, efficiently sampling cryp-
tic fauna remains challenging, as richness rarefaction 
curves often fail to reach a plateau due to the presence 
of numerous rare species, including singletons and 
doubletons (Milne & Griffiths 2014, Head et al. 2018). 
For example, Milne & Griffiths (2014) examined 25 
large sample units (25 × 25 cm quadrats) and identified 
307 species of invertebrates, but were still unable to 
capture the full biodiversity of turf-associated crypto-
fauna in Sodwana Bay, South Africa. Similarly, Head et 
al. (2018) were unable to capture the full biodiversity 
of decapod crustaceans associated with dead coral in 
the Chagos Archipelago, where they identified 164 
species across 54 coral colonies, 32% of which were 
classified as rare (singletons). These findings empha-
size the inherent difficulties in achieving comprehen-
sive biodiversity as sess ments of cryptofaunal commu-
nities, regardless of the habitat involved. 

Employing larger sample units or increasing sample 
numbers may result in ‘disturbance sampling’, which 
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can cause significant depletion of flora and fauna 
(Myers & Southgate 1980). To mitigate environmental 
impacts, various experimental designs have been de-
veloped to minimize habitat destruction while still en-
abling effective sampling (Myers & Southgate 1980). 
Moreover, experimental designs allow for data stand-
ardization, a much-debated subject, since sharing 
data is of utmost importance. By using standardized 
methods, including different spatial and temporal 
scales, from micro-quadrats to latitudinal compari-
sons, it is possible to unveil macroecological patterns 
(Ransome et al. 2017). 

More recent methods, such as ARMS and RUBS, 
offer opportunities to reveal less conspicuous taxa. 
ARMS is a widespread, successful tool for uncovering 
cryptofaunal biodiversity, first conceived in 2004 as a 
standardized way to sample benthic reef diversity 
(Zimmerman & Martin 2004). It became a protocol 
used worldwide to characterize and quantify cryptic 
benthic biodiversity across time and space (Pearman 
et al. 2018, Lee et al. 2024). ARMS causes little to 
no  disturbance, being preferable over destructive 
methods like hand-collecting coral and rock samples 
(Knowlton et al. 2010, Steyaert et al. 2022). Like any 
other method, ARMS may be selective considering 
that it represents a new and artificial structure to the 
environment, but considerable biodiversity has been 
reported associated with such structures. Moving for-
ward, combining better taxonomy and community 
data with functional attributes would provide an op -
portunity to better understand functional roles of 
cryptofauna in key reef processes (Brandl et al. 
2019a). Genetic approaches, such as metabarcoding 
of environmental DNA (eDNA), have also proven ef -
fective in enhancing taxonomic resolution and re -
vealing hidden biodiversity (Ruppert et al. 2019). 
However, the reliability of taxonomic assignments 
based solely on metabarcoding remains constrained 
by accuracy of reference databases, which are often 
limited for cryptofaunal taxa, as well as by the lack of 
reference barcodes for many species (Keck et al. 
2022, Mugnai et al. 2023). In this context, an inte-
grated approach including the development of 
curated barcode libraries, not just by surveying exist-
ing databases like GenBank, but by also supporting 
the sequencing of new individual barcodes and sub-
mitting them to these libraries, together with classical 
descriptions of these taxa by taxonomists, is essential 
to improve taxonomic confidence and avoid misiden-
tifications. Additionally, the inconsistent reporting of 
organism sizes currently limits the ability to assess 
functional roles and trophic dynamics. Standardizing 
size measurements across studies would significantly 

improve our understanding of the ecological contrib-
utions and trophodynamics of cryptofaunal taxa. 

4.4.  Ecological importance of cryptofauna 

Eight ecological processes are described related to 
4 critical coral reef ecosystem functions: herbivore–
algae interactions, nutrient cycling, predator–prey 
interactions, and CaCO3 dynamics (Brandl et al. 
2019b). Cryptofauna can contribute to all of these 4 
ecosystem functions and are involved in 5 of the 8 
core processes claimed to be critical in coral reefs 
(Brandl et al. 2019b). These processes can also be 
applied to rocky or oyster reefs, adjacent unconsoli-
dated bottoms, and macroalgae or seagrass beds, 
when considering the specific cycles that support the 
formation and maintenance of primary habitat struc-
ture (Brandl et al. 2019b). 

The first and principal ecosystem process reported 
in the literature for the cryptofauna is their role in sec-
ondary productivity (Hutchings 1983). These organ-
isms are key contributors to reef productivity, as they 
reproduce at regular intervals, have high turnover 
rates, and are efficient at capturing and recycling 
nutrients (Hutchings 1983, Enochs 2012). As one of 
the most diverse and abundant components of reef 
systems, inhabiting a wide range of microhabitats and 
often reaching biomass comparable to other benthic 
and nektonic groups, cryptofauna form a critical 
trophic link between primary producers and higher 
consumers, serving as an important food source for 
fishes and invertebrates (Reaka-Kudla 1997, Glynn & 
Enochs 2010, Kramer et al. 2013). Although typically 
studied as prey, they encompass multiple trophic 
guilds, including predators, herbivores, and detriti-
vores, though internal trophic dynamics remain 
poorly understood. 

Their ecological roles extend to top-down control of 
algae (Klumpp & Polunin 1989, Duffy & Harvilicz 
2001, Altman-Kurosaki et al. 2018), as well as the pro-
cessing of organic matter via detritivory, facilitating 
fragmentation and subsequent remineralization 
(Glynn & Enochs 2010). Cryptofauna may also affect 
nutrient cycling by nutrient release via excretion, al -
though this process is poorly studied for invertebrates 
in coastal systems (Mokady et al. 1998, Vanni 2002, 
Pfister 2007). Additionally, they influence carbonate 
dynamics through both bioerosion and calcification, 
with groups such as foraminifera contributing sub-
stantially to CaCO3 production and sediment forma-
tion (Glynn & Enochs 2010, Tribollet & Golubic 2010, 
Dawson et al. 2014). While not a function per se, they 
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also represent a major reservoir of reef biodiversity 
(Reaka-Kudla 1997) and contribute to ecosystem re -
silience through mutualistic interactions with corals 
that enhance host protection, cleaning, and recycling 
of coral and snail mucus (Stewart et al. 2006, Stier et 
al. 2010, McKeon & Moore 2014). 

4.5.  Future directions 

The reviewed literature highlights the growing 
recognition of cryptofauna as a key component of 
reef ecosystems, while simultaneously revealing sig-
nificant gaps in current knowledge. Despite advances 
in documenting their diversity and ecological roles, 
important aspects remain underexplored, particularly 
regarding their biodiversity, spatial and temporal 
dynamics, functional contributions across habitats, 
and responses to environmental change. Ad dressing 
these gaps is essential for advancing the field and 
improving ecosystem-based management. We iden-
tify 2 priority directions to advance the field: (1) 
improving species inventories through the integra-
tion of molecular approaches with classical taxon-
omy, and (2) increasing investment in both ecologi-
cal and taxonomic re search. Strengthening these 
foundations is essential to accurately characterize 
cryptofaunal diversity, improve understanding of 
their ecological roles, and increase their visibility in 
research and conservation. With these advances, it 
will be possible to move toward more complex ap -
proaches, such as comparing communities across 
habitats, environmental gradients, and levels of 
anthropogenic impact, ultimately improving our 
understanding of their contributions to reef ecosys-
tem functioning. Incorporating cryptofauna into 
long-term monitoring programs, along with promot-
ing scientific outreach and public awareness, will 
further support and accelerate progress toward 
these priorities. 

5.  CONCLUSIONS 

Our review identified patterns in cryptofaunal re -
search while identifying gaps and challenges. We ob-
served geographic bias toward a research focus on 
tropical coral reefs of the Indo-Pacific, a need to diver-
sify sampling methods, expand research efforts into 
underrepresented ecosystems and structural matrices, 
and adopt standardized definitions. We de fine the 
term ‘cryptofauna’ as the communities of small motile 
and sessile invertebrates and vertebrates, ranging 

from the minute meiofauna up to small macrofauna 
that live within the interstices of live organisms and 
biogenic structures in reef systems. Unlike other terms 
for cryptic organisms, ‘crypto fauna’ is defined by spe-
cific size limits, taxonomic scope (excluding algae and 
microorganisms), and habitat use. As cryptofauna play 
important roles in reef systems, advancing this field is 
key to understanding reef ecosystem services. To date, 
our understanding of how these communities are 
structured remains limited. In the context of ongoing 
climate change and anthropogenic pressures, disrup-
tions to these faunal groups could trigger far-reaching 
cascading effects, ultimately affecting human popula-
tions that depend on marine resources. 
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