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ABSTRACT. Amphipods (Crustacea, Amphipoda) are among the most ancient and taxonomically
diverse invertebrate groups in Lake Baikal, comprising over 350 morphological species and subspecies.
This group of Baikal endemics has remarkably divergent morphological features and occupies various
biotopes and depths of the lake (from shallow waters to the deepest zones). This study examines the
relationship between maximum body length and habitat depth in Baikal amphipods. The analysis of the
literature data has shown that most species have a body length that does not exceed 40 mm. Amphipod
species are unevenly distributed by depth, with most of them inhabiting the littoral (0 — 20 m) and
sublittoral (20 — 70 m) zones. We show that both dwarf forms of Baikal amphipods (body length < 5
mm) and giant forms (body length > 50 mm) occupy deep-water zones of Lake Baikal, but the dwarf
forms mainly inhabit the littoral and sublittoral zones. Statistical analysis revealed a moderate posi-
tive correlation between amphipod body length and habitat depth. The removal of the parasitic genus

Pachyschesis Bazikalova, 1945 from the dataset led to an increase in the correlation strength.
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1. Introduction

Amphipods (order Amphipoda, subphylum
Crustacea) are one of the most ancient and taxonom-
ically diverse groups of invertebrates in Lake Baikal,
comprising over 350 described morphological species
and subspecies (Kamaltynov, 2001; Sherbakov, 1999).
More than 30 million years of evolution in Lake Baikal
have led to the formation of a large ecological and mor-
phological diversity of amphipods. Amphipods occupy
different habitats and differ in body size, coloration,
and armament patterns (Bazikalova, 1945). One of
the features of Baikal amphipods is the existence of
giant and dwarf forms (Bazikalova, 1945; Takhteev,
2000). Baikal amphipods are classified into five groups
depending on body size: dwarf (< 5 mm), small (5-10
mm), medium (10 — 20 mm), large (20 — 50 mm), and
giant (> 50 mm) (Sherbakov et al., 1998). Researchers
have put forward many hypotheses about the appear-
ance of dwarf and giant amphipod forms in Lake
Baikal. Gigantism in Baikal amphipods was explained
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by adaptation to predator defense (Bazikalova and
Taliev, 1948) and to high concentrations of oxygen in
the water (Chapelle and Peck, 1999; 2004). The dwarf-
ism of the amphipods was explained by a lack of nutri-
tion, adaptation to the effects of predators (Bazikalova,
1962), or parasitism by microsporidia (Takhteev,
2000). Lake Baikal’s fauna includes both dwarf and
giant forms of organisms from different taxonomic
groups. Researchers have recorded giant forms in mol-
lusks (Sitnikova and Shimaraev, 2001), algae (Meyer,
1922; Kozhov, 1947), rotifers (Yaschnov, 1922), and
fish (Svetovidov, 1931). Dwarf forms are also present
in mollusks (Sitnikova and Shimaraev, 2001), ciliates,
fish, polychaetes, and isopods (Bazikalova, 1948).
Baikal amphipods have different types of
food sources: some species (e.g., Gmelinoides fascia-
tus (Stebbing, 1899) and Eulimnogammarus verrucosus
(Gerstfeldt, 1858)) are predominantly herbivorous,
while there are carnivores, scavengers, and parasites
(Takhteev, 2000; Morino et al., 2000). Recent research
has shown that Baikal amphipods are predominantly
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omnivorous (Takhteev et al., 2003; Mekhanikova,
2010; Mekhanikova et al., 2023). Species of the genus
Pachyschesis Bazikalova, 1945 exhibit pronounced eco-
logical and trophic specialization. They are parasites
of large amphipod species, feeding on their eggs in the
marsupium (brood chamber) (Takhteev, 2000). Their
small body length (6 — 17.6 mm) is a consequence of
the limited size of the host’s marsupium and the avail-
able food sources (Takhteev, 2000).

The following deep zones are recognized in Lake
Baikal: the littoral (O — 20 m), sublittoral (20 — 70 m),
supra-abyssal (70 — 250 m), and abyssal (depths >250
m) zones (Kozhov, 1962). Remarkably, Lake Baikal’s
amphipod fauna includes true deep-sea (abyssal) spe-
cies inhabiting depths >500 m (Bazikalova, 1945).
Baikal amphipods include both stenobathic (nar-
row depth-range) and eurybathic (wide depth-range)
species (Bazikalova, 1945). Macrohectopus branickii
(Dybowsky, 1874) is a unique pelagic amphipod spe-
cies in Lake Baikal. This species has morphological
and physiological adaptations that allow it to inhabit
the entire water column of the lake (Bazikalova, 1945;
Timoshkin et al., 1995). Shallow-water and deep-water
amphipod species exhibit morphological differences.
Shallow-water species usually have dense bodies,
short appendages, and bright coloration. In contrast,
deep-water species typically have pale pigmentation on
their body and eyes (sometimes complete loss of eyes),
elongated appendages, and lateral body compression
(Bazikalova, 1945).

Thus, amphipods inhabit all depths and biotopes
of Lake Baikal, from littoral rock and sand substrates to
abyssal soft sediments. These findings raise a question
regarding the relationship between amphipod body size
and habitat depth. Prior studies on this topic (Chapelle
and Peck, 1999; Chapelle, 2002) relied on limited
sampling (226 species), suggesting that results could
differ with expanded taxonomic coverage. Over the
past 25 years, numerous new amphipod species have
been described, including 12 species of Pachyschesis
(Takhteev, 2000), 3 species of Acanthogammarus
(Takhteev, 2000), 3 species of Eulimnogammarus
(Bedulina et al., 2014; Moskalenko et al., 2020), and
4 subspecies of Dorogostaiskia (Daneliya and V&aino6la,
2014).

In this study, we analyze the correlation between
habitat depths (defined as the depth range where a
species occurs most frequently) and maximum body
length in 336 amphipod taxa (species and subspecies)
from Lake Baikal. Analyses were performed separately
on both the complete species set (for overall patterns)
and a subset excluding parasitic species from the genus
Pachyschesis (for free-living species relationships). This
study also examines variations in both amphipod body
length distributions and species diversity across depth
gradients.

2. Materials and methods

Body length and depth distributions data for
Lake Baikal amphipods were compiled from published
literature sources (Dorogostaisky, 1930; Bazikalova,
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1945; 1948; 1959; 1962; 1975; Bekman et al., 1998;
Takhteev, 2000; 2021; Kamaltynov, 2001; Daneliya
and Vainola, 2014; Bedulina et al., 2014; Moskalenko
et al.,, 2020; Mekhanikova et al., 2001). For spe-
cies with reported body length ranges, the maximum
recorded value was used in all analyses. To account for
discrepancies in reported habitat depths across sources,
we selected the most frequently recorded depth range
for each species. When sources reported only a single
depth value or lacked frequency data, that value was
used in analyses. We excluded from the dataset the
records with incomplete length/depth information and
all Angara River endemic species.

Following these exclusions, the dataset included
comprehensive body length and habitat depth data
for 336 species and subspecies of Baikal amphipods
(Additional file 1). Where available, both species-level
and subspecies-specific data were retained to maxi-
mize the dataset. Species names were standardized in
accordance with the World Register of Marine Species
(WoRMS) database (Horton et al., 2024). The dataset
additionally incorporated categorical body size classi-
fications (dwarf, small, medium, large, giant) for each
taxon, as detailed in Additional file 1.

Analyses were conducted on the complete data-
set of 336 Baikal amphipod taxa, and a subset of 320
taxa excluding Pachyschesis species. For each taxon, we
generated 100 depth values by random sampling from
a uniform distribution bounded by its minimum and
maximum reported habitat depths.

The body length-depth relationship was ana-
lyzed using generalized additive models (GAMSs) imple-
mented in the «mgcv» package (Wood, 2011). Depth
was modeled as a smoothed term with restricted cubic
splines (k = 3 basis functions), balancing flexibility to
capture nonlinear patterns against model simplicity.

Normality of body length distributions was evalu-
ated using Shapiro-Wilk tests (Shapiro and Wilk, 1965).
Both observed and simulated depth distributions were
evaluated for normality using Lilliefors tests imple-
mented in the «nortest» package (Gross et al., 2015).

Body length and species depth distributions were
visualized as histograms, generated with the «ggplot2»
package (Wickham and Sievert, 2009).

Length-depth relationships were represented as
a scatterplot using the «ggplot2» package. Local regres-
sion (LOESS) was applied to fit a trend line with 95%
confidence intervals to the scatterplot. Outliers were
identified as taxa exhibiting absolute GAM residuals
>2 from the mean residual value. Both the LOESS
regression analysis and outlier detection procedures
used dataset included empirically observed depth
records and uniformly generated depth values, to com-
prehensively represent each taxon’s bathymetric dis-
tribution. To improve plot interpretability, taxa points
were randomly jittered within their reported bathymet-
ric distributions.

All correlations were calculated using Spearman’s
method (Spearman, 1961) implemented in the «coin»
package (Hothorn et al., 2006).

All statistical analyses and data visualizations
were conducted in R (version 4.3.3).
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3. Results

The Shapiro-Wilk test indicated significant devi-
ation from normality for maximum body length across
all Baikal amphipod taxa (W = 0.83, p-value < 2.2e16).
The majority (91%) of Lake Baikal amphipod taxa
exhibited body lengths < 40 mm (Additional file 1),
with a pronounced length frequency peak between 2 —
20 mm (Fig. 1A). Across all analyzed amphipod taxa,
the mean maximum body length was 19.4 mm with a
median of 15 mm, revealing significant right-skewness
in the length distribution. Body length classification
(Sherbakov et al., 1998) revealed the following com-
position of Lake Baikal’s amphipod assemblage: dwarf
species (34 — 39), small species (75 - 83), medium
species (108 — 115), large species (88 — 93), and giant
species (18 — 19) (Additional file 1). The variation in
species counts across size categories reflects intentional
inclusion of borderline cases where maximum recorded
lengths fell precisely at class boundaries. These thresh-
old specimens were conservatively counted in both
adjacent categories.

Depth distribution analysis across all 336 amphi-
pod taxa revealed significant non-normality (Lilliefors
test: D = 0.25, p-value < 2.2e'%) with pronounced
right-skewness (Fig. 1B), with a median depth of 62 m
and mean of 213 m. (Fig. 1B). The majority of Baikal
amphipod species occur predominantly = 300 m.
Below this threshold, species richness remained stable
from 300 m to maximum depth.

After excluding Pachyschesis specimens from the
dataset, the distributions of body length and depth
retained their fundamental characteristics. Both vari-
ables showed strong non-normality: body lengths
(Shapiro-Wilk W = 0.84, p-value < 2.2e'°) and hab-
itat depths (Lilliefors D = 0.26, p-value < 2.2e6).
Notably, deviations from normality were more pro-
nounced in the Pachyschesis-excluded subset than in the
full dataset.

Spearman’s correlation analysis revealed a mod-
erate positive relationship between body length and
habitat depth in Baikal amphipods (r = 0.317 and
p-value < 1le-4). This statistically significant associa-
tion suggests a progressive increase in amphipod body
size with greater habitat depth.

The correlation between body length and habitat
depth strengthened after excluding Pachyschesis spe-
cies, revealing a more pronounced positive relationship
(r = 0.357 and p-value < le*).

The scatter plot of body length versus habi-
tat depth corroborates the correlation analysis results
(Fig. 2). Body length exhibits a sharp increase from sur-
face waters to 100 m depth, followed by a more grad-
ual increase between 100 and 500 m. Amphipod body
length shows minimal variation between 500 — 650 m
depth. Below 650 m to the maximum recorded depths,
body length exhibits a gradual increase (Fig. 2A). The
largest-bodied amphipod species consistently appear
as statistical outliers in the body length-depth relation-
ship (Fig. 2A). The 19 outlier species (Additional file
2) included Brachyuropus grewingkii (Dybowsky, 1874),
Cornugammarus maximus (Garjajeff, 1901) (Fig. 3A),
Acanthogammarus (Ancyracanthus) lappaceus Takhteev,
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Fig.1. Body length (A) and habitat depth (B) distribu-
tions in Baikal amphipods.

2001, Acanthogammarus (Acanthogammarus) gracilisp-
inus Takhteev, 2001 (Fig. 3B), and Acanthogammarus
(Ancyracanthus) victorii (Dybowsky, 1874) (Fig. 3C),
among others.

Excluding Pachyschesis species reveals a more
pronounced triphasic depth-length relationship: amphi-
pod body length increases steeply from surface waters
to 110 m, undergoes gradual decline to 210 m, and
stabilizes below this threshold (Fig. 2B). Below 210 m
depth, amphipod body length shows a gradual increase
continuing to the maximum depth. Outlier species
identification remained consistent between both the
full dataset and the Pachyschesis-excluded subset.

The body length-depth distribution (Fig. 2) shows
dwarf forms predominantly inhabit littoral and sublit-
toral zones, while giant forms are distributed across all
depth strata. Nevertheless, dwarf forms also occur in
abyssal depths (Fig. 2).

4. Discussion

Correlation analysis demonstrated a significant
positive relationship between body length and habi-
tat depth in Lake Baikal amphipods. This association
strengthened when excluding species of the parasitic
genus Pachyschesis revealing a more pronounced depth-
length relationship among free-living amphipods. The
exclusion was justified as Pachyschesis exhibits distinct
size constraints from its parasitic lifestyle, where body
length is limited by host dimensions rather than envi-
ronmental depth gradients.
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Fig.2. Body length distribution across habitat depths in Lake Baikal amphipods

A - Body length distribution across habitat depths for all sampled Baikal amphipods.

B - Distribution of body length across habitat depths for amphipod species excluding Pachyschesis spp.

Note: Red points represent statistical outliers. The blue trend line shows LOESS local regression, with gray shading indicating
the 95% confidence interval. Green dotted lines mark length thresholds for dwarf species (< 5 mm) and giant species (> 50
mm). Jittered points show individual specimens (blue triangles = Pachyschesis).

Early research consistently classified
Dorogostaiskia parasitica (Dybowsky, 1874) as a para-
site of Lubomirskiidae Weltner, 1895 sponges in Lake
Baikal. However, gut content analyses have revealed its
polyphagousnature, with food bolus examinations show-
ing mixed plant and animal material (Mekhanikova,
2001; Mekhanikova and Vorobyeva, 2018). Contrary
to historical reports, D. parasitica shows no evidence
of parasitic behavior toward Lubomirskiidae sponges.
Although frequently associated with sponge habitats,
its diet consists primarily of algae, with no observable
damage to sponge tissues. These findings justify includ-
ing D. parasitica and its subspecies in our analysis,
unlike the truly parasitic Pachyschesis species whose size
is constrained by host morphology.

The analysis revealed that the majority species of
the dataset had average body lengths ranging from 10
to 20 mm, encompassing both the mean (19.4 mm) and
median (15 mm) values of the body length distribution
(Fig. 1A). The histogram further indicated that most
Baikal amphipod species (91 %) exhibit body lengths
below 40 mm (Fig. 1A). Species diversity was highest
in the littoral and sublittoral zones of Lake Baikal, with
lower diversity observed in the supraabyssal and abys-
sal zones (Fig. 1B). The higher biological productivity
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and diverse substrates characteristic in littoral and
sublittoral zones provide amphipods with stable food
resources, while environmental heterogeneity facili-
tates diverse morpho-ecological adaptations (Rusinek
et al., 2012).

Our analysis revealed that dwarf forms are
predominantly concentrated in littoral and sublitto-
ral zones (Fig. 2), although some species extend into
abyssal habitats, for instance Aspretus puer (Bazikalova,
1975) (36 — 1115 m depth range), Micruropus parvulus
Bazikalova, 1945 (40 — 680 m), and Profundalia tenuis
(Bazikalova, 1945) (5 — 1400 m) (Additional file 1).
Giant forms are also present in littoral and sublittoral
zones (Fig. 2). Representative species include: A. victorii
(Fig. 3B) (3 — 90 m), Parapallasea sitnikovae Tachteev,
2001 (5 = 15 m), Pallasea cancellus (Pallas, 1772) (2 -
10 m), and A. lappaceus (10 — 60 m) (Additional file 1).

The evolutionary drivers of dwarfism and gigan-
tism in Lake Baikal amphipods remain debated. Multiple
competing hypotheses have been proposed to explain
these extreme size variations. Bazikalova suggested
both giant and dwarf amphipod forms represent adap-
tive responses to predation pressure, primarily from
Cottoidei fishes (Bazikalova, 1948). Supporting evi-
dence comes from littoral zone studies demonstrating
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active predation by cottoid fishes on multiple amphi-
pod genera, including Eulimnogammarus, Pallasea Bate,
1863, Brandtia Bate, 1863, Micruropus Stebbing, 1899,
and Crypturopus Sowinsky, 1915 (Tolmacheva, 2007).
Notably, the maximum body length of consumed amphi-
pod species measures 35 mm (Tolmacheva, 2007),
suggesting size-selective predation pressure. Deep-
water fish in Lake Baikal show distinct trophic pref-
erences, with pelagic amphipod M. branickii (Dzyuba,
2004; Sideleva and Kozlova, 2010). Earlier work by
Bazikalova and Taliev (1948) demonstrated that cottoid
fishes preferentially consume smooth-bodied amphi-
pods, with armored species appearing predominantly
as juveniles in their gut contents. Their research also
revealed significant spatial overlap between cottoid
fishes’ distributions and habitats occupied by smooth
amphipods. This interpretation was later challenged by
Takhteev (2000), who maintained that while extreme
body size (largest amphipod species) might offer sec-
ondary anti-predator benefits, it likely evolved primar-
ily through other selective pressures rather than as a
direct predator defense mechanism.

The origins of dwarfism in Lake Baikal amphi-
pods have been extensively documented in Bazikalova’s
papers (1951; 1962). Her research hypothesized that
fetalization (the retention of juvenile characteristics
in adults) characterizes all Micruropus species, propos-
ing this phenomenon occurred through two distinct
phases. The first phase was driven by enhanced pred-
ator avoidance through improved burrowing capabil-
ity, and intense interspecific competition (Bazikalova,
1962). The second phase of fetalization resulted from
both exposure to cold temperatures and chronic food
limitation (Bazikalova, 1962). This secondary fetaliza-
tion wave was particularly pronounced in the genera
Micruropus and Pseudomicruropus (Bazikalova, 1962).
Bazikalova and other researchers hypothesized that
environmental stressors could promote sexual dimor-
phism through dwarf male development, thereby opti-
mizing resource allocation toward female fecundity and
offspring survival (Bazikalova, 1962; Bekman, 1958).

An alternative hypothesis implicates parasitic
infections, particularly microsporidian pathogens,
as potential drivers of dwarfism in Baikal amphipods
(Takhteev, 2000; Takhteev et al., 2003). Previous study
confirmed that microsporidian infections can induce
intersexuality (the simultaneous development of male
and female characteristics) via endocrine disruption
(Ginsburger-Vogel, 1991). Takhteev’s research docu-
mented an intersexual specimen of B. grewingkii, lead-
ing to the hypothesis that microsporidian infections
may explain both male dwarfism in certain species,
and the marked female-biased sex ratios observed in
some Pseudomicruropus populations (Takhteev, 2000;
Takhteev et al., 2003). Molecular evidence confirms
microsporidian presence in multiple Baikal amphipod
species (Dimova et al., 2018), though current data
remain limited to littoral and sublittoral taxa. The
causal relationship between microsporidian infection
and body size reduction requires rigorous experimental
validation, representing a critical direction for future
research.
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Fig.3. Baikal amphipods. A - Cornugammarus maxi-
mus. B — Acanthogammarus (Acanthogammarus) gracilispinus.
C - Acanthogammarus (Ancyracanthus) victorii. Photo by
A.V. Yudinceva.

Abiotic factors have been extensively hypoth-
esized to drive gigantism in Lake Baikal’s endemic
fauna. This phenomenon has been documented across
multiple taxonomic groups, including algae (genus
Draparnaldioides C.Meyer & Skabichevskij, 1976)
(Meyer, 1922; Kozhov, 1947), Rotifera (Yaschnov,
1922), and Cottoidei fishes (Svetovidov, 1931). Early
researchers proposed several abiotic mechanisms:
Yaschnov (1922) advocated a thermal hypothesis,
attributing gigantism solely to the lake’s perpetually
cold waters, Kozhov (1947) expanded this framework,
incorporating Baikal’s unique dissolved gas regime,
Vereshchagin (1940) proposed the impact of two fac-
tors: the lake’s anomalous water density profiles and
distinctive ionic composition with atypical solute
concentrations.
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These abiotic hypotheses, however, cannot
explain the occurrence of dwarfism in multiple Lake
Baikal taxa, including ciliates, polychaetes, isopods,
and fishes (Bazikalova, 1948). Bazikalova (1948)
argued that biotic factors — particularly predator-prey
dynamics — rather than physicochemical conditions
drove the evolution of both giant and dwarf amphipod
forms. While resource availability is frequently asso-
ciated with large body size evolution (Peters, 1986),
Baikal’s littoral zone presents a paradox: despite exhib-
iting the lake’s highest productivity, it is dominated by
small-bodied amphipods under continuous predation
pressure. Bazikalova (1948) hypothesized that pan-Bai-
kal distribution and morphological diversification in
amphipods were driven by predator-mediated selection
that led to streamlined body plans enhancing escape
performance and accelerated life history traits such as
early maturation, rapid embryogenesis and increased
annual reproductive cycles.

While both dwarf and giant amphipod morpho-
types occur across all depth zones of Lake Baikal, this
ubiquitous distribution pattern does not extend to other
benthic fauna. The distribution of giant morphotypes
within the gastropod subfamily Benedictiinae (Clessin,
1880) shows distinct bathymetric and habitat prefer-
ences. These large-bodied forms predominantly occupy
soft sublittoral sediments (40 — 200 m depth), proxi-
mal zones near river inflows, and steep underwater
slope environments (Sitnikova and Shimaraev, 2001).
Dwarf morphotypes of Benedictiinae exhibit a dis-
tinct bathymetric distribution, predominantly occupy-
ing depths exceeding 200 — 300 m and hard substrate
environments, underwater elevated features (Sitnikova
and Shimaraev, 2001). This bathymetric and substrate
segregation reflects fundamental reproductive adap-
tations of gastropods. Giant morphs mollusks deposit
their egg capsules either on their own shells or on those
of other large conspecifics, while dwarf morphs lack
this ability and must attach capsules to hard substrates
(Sitnikova and Shimaraev, 2001). The substrate pref-
erence appears linked to calcium acquisition, as hard
substrates may serve as crucial mineral sources (Piggott
and Dussart, 1995) in Baikal’s ion-poor waters (total
dissolved ions = 96 mg/L; Khodzher et al., 2017). This
dependency manifests differently across morphotypes.
Lightweight yet robust shells of giant mollusks provide
stability on soft-bottom habitats, whereas reduced shell
size and absence of periostracal extensions in dwarf
Benedictia forms decrease stability on soft sediments.
Trophic ecology further differentiates these morpho-
types. Giant mollusks dominate the productive sublit-
toral zone (40 — 200 m), whereas dwarf forms persist
in deeper aphotic zones (> 300 m), where food sup-
ply depends largely on sinking detritus (Sitnikova and
Shimaraev, 2001).

Recent research on Stomatopoda (Crustacea) has
identified substrate type as a key determinant of body
size variation (Reaka, 2017). The study revealed that
soft substrate specialists (inhabiting silt/sand environ-
ments) exhibit significantly larger body sizes and hard
substrate dwellers (occupying rocky/coral habitats) are
consistently smaller in length.
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De Broyer’s comprehensive analysis of 1215 ben-
thic amphipod species revealed a distinct latitudinal
gradient in body size distribution (De Broyer, 1977).
The study showed that giant species (body length =
2x average length) had significantly higher repre-
sentation in polar regions compared to temperate and
tropical zones. The author proposed a multifactorial
explanation for polar gigantism, including low water
temperatures, limited food availability, and predation
pressure (De Broyer, 1977).

Chapelle and Peck’s (1999) large-scale analy-
sis of 1853 marine and freshwater amphipod species
demonstrated a positive correlation between body
length and dissolved oxygen concentration (Chapelle
and Peck, 1999; 2004). They interpreted this rela-
tionship as reflecting both improved oxygen availabil-
ity (enabling effective whole-body gas exchange) in
oxygenated waters and reduced metabolic demands
under low-temperature conditions (Chapelle and Peck,
1999; 2004). This oxygen-gigantism hypothesis gained
widespread recognition and was later corroborated by
several independent studies (McClain and Rex, 2001,
Spicer and Morley, 2019; Chapelle, 2002). An alterna-
tive explanation suggests that cold-water conditions —
through reduced oxygen diffusion rates and increased
viscosity (Verberk and Atkinson, 2013) — may decrease
oxygen bioavailability, potentially favoring larger body
sizes in organisms with less efficient respiratory reg-
ulation (Verberk et al., 2011). Notably, research on
Antarctic pycnogonids (Pycnogonida) found no cor-
relation between body size and oxygen concentration
(Woods et al., 2009), challenging the oxygen hypoth-
esis’s universality. Takhteev acknowledged the oxygen
hypothesis as a plausible explanation for Baikal amphi-
pod gigantism, while emphasizing that the lake’s high
oxygen levels likely represent just one contributing fac-
tor among others (Takhteev, 2000).

Analysis of body size-depth relationships across
marine ecosystems reveals taxon-specific patterns.
Most marine taxa demonstrate a negative correlation
between body size and depth (size reduction with
increasing depth). However, notable exceptions exist
— Ophiuroidea (brittle stars) and Porifera (sponges)
exhibit a positive size-depth relationship (Van der
Grient and Rogers, 2015). Intriguingly, even within
the same taxonomic class, divergent patterns emerge.
For example, among crustaceans, Malacostraca show
decreasing body size with depth, while Maxillopoda
display no significant size-depth relationship (Van der
Grient and Rogers, 2015).

Notably, the giant amphipod Alicella gigantea
Chevreux, 1899 (body length 240 — 340 mm) (Barnard
and Ingram, 1986; De Broyer and Thurston, 1987) was
found on abyssal plains of the Northern Hemisphere at
depths of 4850 — 7000 m (with one specimen recorded
at 1720 m) (Barnard and Ingram, 1986; Jamieson et al.,
2013), specifically in the North Atlantic Ocean and near
the Hawaiian Islands (Barnard and Ingram, 1986; De
Broyer and Thurston, 1987). In this amphipod species,
researchers identified genes under positive selection
associated with «glycerolipid metabolism», «response
to starvation», and «meiosis». Additionally, they dis-
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covered genes involved in inositol phosphate metabo-
lism, insulin signaling, and glycogenesis signaling (Li
et al., 2021). These genetic modifications in A. gigantea
may constitute an adaptive response to extreme abys-
sal conditions, simultaneously conferring resistance to
high hydrostatic pressure and enhancing survival under
food-limited environments (Li et al., 2021).

Jeffery et al. (2017) hypothesized that the
enlarged genome size in giant Baikal amphipod species
is associated with their increased cell size. Additionally,
they proposed that the observed positive genome size-
depth correlation could reflect underlying developmen-
tal constraints, as larger genomes are typically associ-
ated with reduced cell division rates.

The observed body length variation in Baikal
amphipods likely results from multiple interacting
biotic and abiotic factors, with differential effects
across species. Lake Baikal’s dynamic geological history
— characterized by major climatic oscillations (Qiu et
al., 1993), sedimentation regime shifts (Kalmychkov et
al., 2007), and tectonic activity (Horiuchi et al., 2000;
Mats et al., 2011) — created selective pressures that may
have driven morphological adaptations. During glacial
periods, reduced primary productivity (Qiu et al., 1993)
probably selected for energy conservation strategies,
potentially influencing body size evolution. Predation
represents another critical selective force, as evidenced
by the ecological advantage of large body size and
robust armor — the largest amphipod species experi-
ence significantly lower predation pressure from fish
(Bazikalova and Taliev, 1948). This suggests a complex
interplay between: abiotic drivers (climate-mediated
resource availability) and biotic factors (predator-prey
dynamics) in shaping the amphipod size spectrum.

While microsporidian infections are known
to alter body length in non-Baikal amphipod species
(particularly males; Ginsburger-Vogel, 1991), their
potential role in Lake Baikal is not entirely defined
despite the detection of microsporidian DNA in sev-
eral endemic species (Dimova et al., 2018). This war-
rants further investigation into parasite-mediated size
effects. Our findings challenge the oxygen-size hypoth-
esis for Baikal amphipods. We observed a positive body
length-depth correlation despite decreasing oxygen
concentrations with depth (Khodzher et al., 2017) and
co-occurrence of dwarf and giant forms at identical
depths. Considering persistently high dissolved oxy-
gen levels throughout the water column of Lake Baikal
(9.5 - 14.5 mg/L; Khodzher et al., 2017), we assume
that oxygen availability alone cannot explain size vari-
ation. The simultaneous occurrence of dwarf and giant
amphipods at identical depths in Lake Baikal indicates
that body size diversification likely emerged through
temporal fluctuations in selective pressures in the eco-
system provided by both biotic and abiotic factors.

5. Conclusions

The study reveals that most Lake Baikal amphi-
pods have body lengths under 40 mm, with mean and
median maximum lengths of 19.4 mm and 15 mm,
respectively. Species diversity is highest in the littoral
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(0 — 20 m) and sublittoral (20 — 70 m) zones, declining
significantly below 300 m depth. Correlation analysis
showed a moderate positive relationship between body
length and habitat depth (r = 0.317), which strength-
ened (r = 0.357) when the parasitic genus Pachyschesis
was excluded. Notably, both giant and dwarf amphi-
pod species occur across all depth zones, including the
abyssal.

While a body length-depth relationship was
observed, the potential influence of additional abiotic
and biotic factors indicates that future studies should
incorporate comprehensive environmental data to fully
elucidate the underlying mechanisms.
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Koppenauua AAMHBI TEAA M I'I\YGMHI:I LIMNOLOGY
obutanuna Yy 3HAeMUUYHBbIX amdunoa osepa FRESHWATER

Bbaukan BIOLOGY
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T JTumHostoeudeckuti uHcmumym Cubupckozo omdesteHua Poccuiickotl axademuu Hayk, yit. Yaan-Bamopckaa, 3, Hpkymck, 664033,
Poccua
2 Upxymckuii I'ocydapcmaeeHHeill YHugepcumem, Buostoeo-nougeHHslil ¢paxyemem, yit. Cyxs-Bamopa, 5, Hpkymck, 664011, Poccua

AHHOTALIUA. Amdumnonn (Crustacea, Amphipoda) sBJAOTCSA OOHONM M3 Haubojiee OPEBHUX U TaK-
COHOMUYECKU pa3HOOOpa3HbIX I'pymn 6eclio3BOHOYHBIX O3epa bBalikas, koTopas BrovyaeT cBbiie 350
Mop(}oJIornYecKrUx BUAOB U MOABHUA0B. OCOOEHHOCTAMM 3TOM I'PyNNbl OaliKaJabCKUX SHAEMUKOB ABJIA-
10TcA Ux 0osbiioe Mopdosiornyeckoe pasHooOpasue, a Takke o0MTaHue Ha pas3jIMYHBIX rIyOnHax (0T
ype3a 0 MaKCUMaJIbHBIX ITyOWH) 1 B pa3HO0Opa3HbIX 61oTonax o3epa. B gaHHol pabore uccieqoBa-
Jiach B3aHMOCB$I3b MaKCHUMaJIbHON JIMHEI Tejla U TJIyOWHBI 00uTaHuA OaliKajabCKUX aMuoy. AHaIu3
JIUTEepaTypHBIX JaHHBIX IIOKa3aJll, YTO AJIHA TeJia 0OJIBIIMHCTBA ONKCAHHBIX BUAOB He IpeBhimaeT 40
MM. PacnpenesneHue BUAOB IO IUIyOMHaM o3epa HEOJHOPOMAHO: OOJIbIIas 4acTh BUAOBOIO pa3HOOOpa-
3uA amOuIo[ CKOHLIEHTpUpoBaHa B mTopaabHOH (0 — 20 M) u cybauropaibHoi (20 — 70 M) 30Hax.
[TokazaHO, 4TO KapJIMKOBbIE U TUraHTcKkue GoOpMbl 6alikalbCKuxX amMGUIIO] BCTpevyalTcsa BO BCeX IJIy-
OMHHBIX 30Hax balikaja, ofHaKo, KapjUKOBble (OPMBI pacIpoCTpaHeHbl IPEeHMYyIeCTBEHHO B JIUTO-
PaJIbHOU U CcyOsuTOpasibHOM 30Hax. CTaTUCTHMYECKUI aHa/IU3 BBIABUJI YMEPEHHYIO IOJIOXUTEJIbHYIO
KOPPEJHALNI0 MeXy AJAHOUN Tejaa aMmunof u riyouHon ux oburtanus. [1Ipu UCKII0UeHNH U3 aHaJIu3a
JaHHBIX O MpeJCTAaBUTEJIAX HmapasuTudeckoro poga Pachyschesis Bazikalova, 1945, cuia xoppesanuu
BO3pOCJIA.

Kitiouegwie csioga: amounonsl, aganraius, JJIMHa TeJjia, KapJUKOBble BUABIL, TMTAHTCKUeE BU/bI, T1yOnHa, baiikan

Jsa nutupoBaHus: lOaunuesa A.B., Bykus 10.C., Pomanosa E.B. KoppeiAauua AJIMHBL Tesla U TJIyOUHBI OOUTaHUA Y SHAEMUYHBIX
amdunon ozepa Batikai // Limnology and Freshwater Biology. 2025. - No 4. - C. 761-779. DOI: 10.31951/2658-3518-2025-A-4-761

1. BeepeHne (20 — 50 mm), u ruranTckue (6osee 50 mm) (Sherbakov

et al., 1998). UcciemoBaTe MU BBIIBUTAINCH Pa3JIUY-
Hble TUNOTe3bl AJiA 00bsACHEHUs CylecCTBOBAaHUSA Kap-
JIMKOBBIX U TuraHtckux ¢opm ambunon Baiikama. B
KayecTBe BO3MOXHBIX ITPUYMUH TUTaHTU3Ma y Oaiikaib-
cKkux aM@uIIoA Ha3bIBaJIMCh afjanTaluy 4JId 3allUTH OT
xuiiHukoB (basukanmoBa u Tanues, 1948) 1 K BBICOKOH
KOHIleHTpaluu kucjaopoja B Boge (Chapelle and Peck,
1999; 2004), a cpeiyt TPUYNH KapJIMKOBOCTH — aJialTa-
I[VY K CYIIeCTBOBAHUIO B IIepHUOABI HEXBATKU IHIIEBBIX
pecypcoB, k JjaBjieHuto xumHukos (basukasosa, 1962),
a Takxe MapasuTapHble MHBa3uy, IJIaBHBIM 00pa3oM
mukpocnopuausamu (Taxtees, 2000). CTOUT OTMETUTb,
4YTO HaJIn4ue KapJIMKOBBIX UM T'MTaHTCKUX (GopM ObLIO
obHapyXXeHOo U Yy APYTUX rpynin 6aiKkaabCKUX OpraHus-

Bokorutaesl win ampumnoas! (oTpsag Amphipoda,
m\turn Crustacea) sIBJITIOTCA HauboJIee ApeBHEN U TaKCO-
HOMMYecku pa3HoobpasHoli rpynmnoii (6osiee 350 mop-
(osoruveckux BUJOB U IOJIBUJIOB) OECIO3BOHOYHBIX
XMBOTHBIX, OOMTaOmMuX B 03epe Barikasn (KamaaTeiHOB,
2001; Sherbakov, 1999). InutenbHas sBoJtoiys (6osiee
30 mutH J1eT) B ycJioBUsx balikasia npuBesia K 10sABJIEHUI0
0OJIBLIOr0 3KOJIOTUYECKOrOo U MOP(QOJIOTUYECKOrO pas-
HooOpa3usa ambumnon. AMounoas 00MTawT B pa3iny-
HBIX 6HMOTOIIax 03epa U pasjiMyaloTcs pa3MepoM TeJa,
OKpacKOM, TUIOM BoopyxXxeHuss u Ap. (Basukasosa,
1945). OpnHoil u3 MopdoJsiorniueckux 0coOeHHOCTeil
ambunon Dbalikana sABjdeTcsa HajJuuue T'UTaHTCKUX

M Kap/IMKOBBIX (dopm (Ba3UHKaH°Ba’ 1945; Taxtees, MOB: TMraHTCKKe (GOPMBI ObLII OTMEYEHBI Y MOJLITIOCKOB
2000). Tlo minHe Tena GalKaJabCKUX aM@UIIOL ITOJ- (CutHukosa u Illumapaes, 2001), Bogopoceii (Meiiep,
Pa3[esAIT HA MATh TPYNI: KapJUKOBEEe (MeHee 5 MM), 1922; Kosos, 1947), komnospatok (AmHos, 1922), phi6
mestkue (5 — 10 Mm), cpennue (10 — 20 Mm), kpymHbIe (CeetoBuzmoB, 1931), B To BpeMA Kak KapJHKOBHIE

* ABTOP [JIsl IEPEIUCKHY.
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¢opmel BcTpeuarTes cpeiu MoJuTIockoB (CUTHUKOBA U
[Mumapaes, 2001), undysopuii, peid, MOJUXET, N30NOM
(basukasioBa, 1948).

CnexkTp nutanus ambunop batikana JOCTaTOUYHO
IIMPOK: HeKOoTOopbsle BUAB (Hampumep, Gmelinoides
fasciatus (Stebbing, 1899), Eulimnogammarus verrucosus
(Gerstfeldt, 1858)) sABnAOTCA NpPEeUMYyIECTBEHHO
dutodparamu, ogHako, cpeaqu amGpuUIoL BCTpedarTcs
XUIIHUKY, MafajibluKy, mapasutel u Ap. (Taxtees,
2000; Morino et al., 2000). B HefaBHUX paboTax MOKa-
3aHO, 4YTO Oalikajibckhe amM@UIIOAbl ABJAIOTCA TIJIaB-
HeIM obOpasom mnosudaramu (TaxteeB u ap., 2003;
Mekhanikova, 2010; Mekhanikova et al., 2023). Bugsl
poxaa Pachyschesis Bazikalova, 1945, uMmeloT BbIpaXkeH-
HYI0 5KOJIOTUYECKY10 1 TPOPHUUECKYI0 ClielaaIn3anuio.
OHU ABJIAIOTCA Mapa3uTaMu KPyNHBIX aMQUIIO/, TUTa-
SICh WX AUIlaMU B MapcynuyMme (BBIBOJIKOBON KaMepe)
(Taxrees, 2000). IIpencraBuTe M JAHHOTO POAA UMEIOT
HeboJubiyIo AyMHY Tesa (6 — 17,6 MM), 4TO CBS3aHO C
pa3Mepamu MapcynuyMa Bujia X03sAUHa, a Takke orpa-
HUYEHHOCTHI0 nuieBoro pecypca (Taxrees, 2000).

B Batikasie BBIAEJIAIOT YeThIpe IrJIyOMHHBIX 30HBI:
nurtopansHaa (0 — 20 M), cybauropasnbHaa (20 — 70
M), cynpaabuccanbHas (70 — 250 M) u abuccanbpHas
(rny6xe 250 m) (Koxos, 1962). OcobeHHOCTBIO hayHBI
amdumnoy bBaiikana sBJsgeTcA HaJIWuhe TIIIyOOKOBO-
AHeIx (abuccanpHbix) dGopM, obUTaOMUX Ha TIyOHHe
6osiee 500 M (BasuxkamnoBa, 1945). Cpenu H6aiikaabCKUX
am@urmof; BcTpeualwTcs Kak creHob6aTHble (obuTalo-
1Me B Y3KOM Jiuara3oHe IJTyOUH), Tak U 3BpUOaTHbIE
(obOuTaromye B HIIMPOKOM [Auana3oHe TJIyOMH) BUABI
(basukamnoBa, 1945). YHUKaJIbHBIM IO CBOell MOp-
donorum M SKOJOTUM SBJIAETCA Mejarnyeckuili BU[
Macrohectopus branickii (Dybowsky, 1874), koTopsiii
BCTpeyaeTcsi Ha Bcex ryiyomHax o3epa (Basukasosa,
1945; TumomkuH U Ap., 1995). MesnkoBogHbIE BUABI
aM@urmof; oTIUYAIOTCA OT TJIyOOKOBOJHBIX, KakK IIpa-
BWJIO, IUIOTHBIM TeJIOM, KOPOTKUMU KOHEYHOCTSIMU
U SPKOM OKpacKoi, Toraa Kak IIyOOKOBOAHBIE BUJIbI
yaile BCero MMeloT OJieHYI0 OKpacKy Tejla M TrJia3
(uHOrHA rj1a3a OTCYTCTBYIOT), JJIMHHbIE KOHEYHOCTU U
cxaToe ¢ 6okoB TeJio (basukanosa, 1945).

TakuMm oOpa3oM, 6Galikajbckue amM@UIIObL
BCTpeYaloTCs Ha BceX IJIyDMHaX U BO Bcex OMOTOmax
o3zepa balikam: — OoT ype3a BOAbl Ha KaMEeHUCTHIX U
TecyaHbIX IPyHTaxX [0 WJIMCTOTO JHA o3epa. B cBsaA3m ¢
3TUM BO3HMKAaeT 3ajJaya HCCJaeJOBaHUA 3aBUCHMOCTU
MeXay rJIyOMHOU oO6uTaHusA U AJIMHOU Teja aMmbunon.
JaHHbBII Bopoc u3yyvasicsa B paHHuX pabortax (Chapelle
and Peck, 1999; Chapelle, 2002). OgHako Habop JaH-
HBIX, KOTOPHIN aHAJIM3MPOBAJICA B YKa3aHHBIX UCCIIEI0-
BaHUAX, COCTOSJI M3 HEIOJIHOTO CIHcKa 6aliKaJIbCKUX
BUJI0B (226 BUJOB), U MO3TOMY BKJIIOUEHUE JAHHBIX O
OoJIbllleM 4YHCJIe BUJIOB MOXET CYIIeCTBEHHO ITOBJIN-
ATh Ha pe3yJibTaThl aHaju3a. 3a mocjiegHue 25 jer
OBLJIO OMMCAHO MHOXKECTBO HOBBIX BUIIOB OAMKaIbCKUX
ambwurmnof, HampuMep, 12 BuaoB u3 poma Pachyschesis
(Taxtees, 2000), 3 mogBuma u3 poaa Acanthogammarus
Stebbing, 1899 (Taxtee, 2000), 3 Buaa u3 poAa
Eulimnogammarus Bazikalova, 1945 (Bedulina et
al., 2014; Moskalenko et al., 2020), 4 moaBuga u3
pona Dorogostaiskia Kamaltynov, 2002 (Daneliya and
Vainola, 2014) u ap.
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B pmaHHOII paboTe wucciegyeTcs B3aUMOCBA3b
MexXay TJIyOMHOI obuTaHus (Ouana3oHOM IJTyOuH, B
mpeJiesiax KOTOPOTO BUJ BCTpeuaeTcss Hauboiee 4acTo)
1 MaKCHUMaJIbHOU AJMHOU Tesia y 336 BUAOB U MOJBU-
noB Galikanbckux amM@umof. AHajU3 MPOBOJUIU IO
JaHHBIM TIOJTHOW BBIOOPDKM ISl OI[eHKU OOIIUX 3aKo-
HOMepHOCTell M3MeHeHUs [JIMHBl Teja OT TJIyOWHBI
obuTaHusA BUOOB, a TakKXe BBIOODKM, HCKJIIOYaOIen
nmapasutruieckue BUAbl poxa Pachyschesis, niis oneHKu
B3aMMOCBS3U TJIyOUHBI OOUTaHUA U JJIMHBI Teja CBO-
6oaHoxuBymux ambunon. Kpome Ttoro, wuccienosa-
JICh 3aKOHOMEPHOCTU paclpefiesieHUsl AJUHBL Tejia
amMdumoq U UX BUOOBOIO pa3zHOOOpasusa OT ITyOUHBI
obuTaHus.

2. MaTtepuanbl 1 MEeTOADI

HanHple o pmiMHe Tena O6alkajibCckux amdu-
MO M WX BEPTUKAJIBHOM pacIpoCTpaHeHUH (1o TJTy-
6uHe) B DBaiikasie ObUIM B3ATHL U3 JIUTEpPaTyPHBIX
ucrounukos (Jloporocratickuii, 1930; Basukasosa,
1945; 1948; 1959; 1962; 1975; Bekman et al., 1998;
TaxrteeB, 2000; 2021; KamantsiHoB, 2001; Daneliya
and Vainola, 2014; Bedulina et al., 2014; Moskalenko
et al., 2020; Mekhanikova et al., 2001). B Tex ciyyasx,
KorJja Ui BUa ObLIM yKa3aHbl JUANa30Hbl 3HAYeHU
JUIMHBL TeJla, BHIOMPAJIOCh MaKCHUMAaJIbHOe 3HadyeHUe.
[TockoJIbKY JaHHBIE O TJTyOMHEe OOWTaHWA BUIOB pas-
JINYAKOTCA y PA3HBIX aBTOPOB, OCOOEHHO B OTHOIIEHUU
HAXOMOK €OUHUYHBIX 3K3EMIUIAPOB, ObUIO MPUHATO
pellleHre WCIOJIb30BaTh AAaHHBIE O HAuOOJIee YaCTHIX
riayouHax obuTaHusa. B Tex ciyyasx, KOr[ja B MCTOY-
HUKe He OTMeYaJIUCh YacThle TTyOUHBI OOUTAHUA WJIU
OBLI0 OTMEUYEHO €eOUWHCTBEHHOEe 3HAaYeHHe TJIyOUHBI
— WCIOJIB30BAJIMCh YKa3aHHBIE JaHHBe. W3 aHanmmsa
OBLTH MCKJIFOUEHBI BUJIBI, JIJIA KOTOPBIX MHGOPMALUA O
JUTMHE TeJIa Y/WIH TJIyOruHe 0OMTaHUA OTCYyTCTBOBAJa.
B aHaynM3 Takke He BOLLIM BUJBI, KOTOpPblE OOUTAIOT
HCKJTIOUYUTEIBHO B P. AHTape.

B utoroByw Tabsuvily AJiA aHaM3a ObUIH BKJIIO-
YeHbl JaHHbIE O JIJIMHE Tejla U Auama3oHe TUIMMYHBIX
rJiy6uH obuTanusA A 336 BUAOB U MOABUAOB Oaiikaib-
ckux ambunos (Mpy HAJTUYUU MOABUIOB HCIIOJIH30Ba-
JIVCh JTaHHble KaK OJIs BHJa B LIeJIOM, TaK M IJIS Kax-
noro noasuaa) (JomonHurtesnbHbIN ¢atin 1). HazBanus
BUJIOB OBUTM YHUMDUIMPOBAHB B COOTBETCTBUU C MEX-
nyHapomHoU Gasoii maHHbBIx WORMS (World Register
of Marine Species) (Horton et al., 2024). Takxe B
Tabyuny ObUTM BHECEHBI MAaHHBIE O MPUHAJJIEXHO-
CTH KaXJOoro BHJA K KaTeropuwl Mo AjmHe Tejaa (kap-
JINKOBbIE, MEJIKUe, CpeIHUe, KPYIHbIE, TUTaHTCKUE)
(domonHuTenbHBIN (aiin 1).

AnanuzupoBanach Bcs BbIOOpKa OaliKabCKUX
amdumnof (336 BUIOOB, BKJIIOYas MOJBHU[BI), a TaKxe
BBIOOpKA 6e3 JaHHBIX O Buaax poxda Pachyschesis (320
BHMOB, BKJTIOYasi IOABU/IBI).

[TocKOJIBKY B aHaIM3€e MCHOJIb3YIOTCS JAHHBIE O
Jrana3oHe YacToM TJIyOMHBI oOUTaHUsA, NJIA KaXJI0ro
Bufa Obuto creHepupoBaHo 100 3HaveHuUil (paBHO-
MEPHO paclpejieJIeHHBIX B UHTEpPBAJIE OT MUHUMAJIb-
HOUM [0 MaKCHUMaJIbHOM TJIyOHMHBI) C UCIOJIb30BaHUEM
CTAHAAPTHBIX CPEJICTB A3BIKA MPOrpaMMHpPOBaHuUs R.
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Jo1a aHaim3a 3aBUCUMOCTY MeXy OJMHOU Teja
U rJIyOMHOU 00MTaHUA ObLT IpUMeHeH MeTO] UHTepIIo-
JIALUY IPYU TOMOIIY 000011[eHHON aiINTUBHON MOJe/T1
(GAM - Generalized additive model) (¢ mcmosbp3oBa-
HUEM CreHepUPOBAHHBIX 3HAYEHUI TJTyOuHbI). Moesb
WHTEPHOJIANNN OblTa MOCTPOEHAa C HCIOJIb30BAHUEM
nakera «mgcv» (Wood, 2011). I'nagkaa GyHKUUA 1A
3HaUeHUH rJTyOuHb ObLIa 3afjJaHa C IOMOIIbIO CIJIaiiHa
C MaKCHMaJIbHBIM KOJINYECTBOM O0a3MCHBIX (QYHKIUH
paBabM 3 (k = 3), YTO MO3BOJIMJIO y4eCTb MOTEHIIU-
JIBHYI0 HEJTMHEMHOCTh 3aBUCHUMOCTHU TPU OTpaHHYe-
HUM CJIOKHOCTU MOJIEJIN.

BeibOpka 3HAYeHWH [JIUHBI Teja ambunon
OblJITa MPOTECTUPOBAaHAa HA HOPMAJIbHOCTh paclpe-
JeJleHds ¢ ucmojb3oBaHMeM Tecta Illanumpo-Yuuika
(Shapiro and Wilk, 1965). JanHsle o TyiyOuHE oOUTa-
HUSA BUJIOB OII€EHMBAJINCh HAa HOPMAJIbHOCTb paclipe-
JleJIeHHds] COBMECTHO CO CreHepHpOBAaHHBIMM 3HA4YeHU-
AMU C UCIIOJIb30BaHUEM TecTa Jlnyummedopca B MakeTe
«nortest» (Gross et al., 2015).

T'ucrorpamMMel pacrpefesieHUss BUIOB aMpUITOn
10 JJIMHE TeJjla U ryiybuHe o6UTaHus OBLJIU TOCTPOEHbI
¢ ucrmojb30oBaHUeM makera «ggplot2» (Wickham and
Sievert, 2009).

Busyanuzanus pacrpejiesieHusA 3HaYeHU
JMH Teja amunon oT riyOouHsl OOUTaHUSA BUIOB
TakXe OBIJIa peaiIM30BaHa C MCIOJIb30BAHMEM IAKETa
«ggplot2». J{7a BU3yasu3anuy 3aKOHOMEPHOCTU U3Me-
HEeHUA JUIMHBI TeJ1a OT TJIyOMHBI Ha AUarpaMMe paccesi-
HUSA ToYeK ObLIa MpOBeJieHa JIMHUA TPEHA, MOCTPOEH-
Has ¢ UCHOJb30BaHMEM JioKaybHOHN perpeccuu LOESS
(Local regression), ¢ JOBEpPUTEJIBHBIM WHTEPBAJIOM
(95%). [nsa orobpaxeHus KpalHUX 3HAUeHUU IJIMH
TeJ1a ObLUIM OLIEHEHB! BRIOPOCH, KOTOPHIE OTPEIeIsAINCh
Ha ocHOBe ocTaTkoB GAM-mozenu. Beibpocamu cuura-
JIUCh BU[IbI, a0COTIOTHOE 3HAYEHUE OCTATKOB KOTOPBIX
MPEBHIIAJIO [IBAa CTAHAAPTHBIX OTKJIOHEHUA OT Cpel-
HEro 3HaveHWsA OCTAaTKOB. JIMHUA TpeHJa U BBIOPOCHI
PaCCUMTBHIBAJIMCh C YYE€TOM CreHepUpPOBAHHBIX 3Haye-
Huii. Touku Ha rpaduke, oro6paxaromye BUAbI, OBLIIN
pa3MeleHbl CJIYYalHbBIM 00pa3oM B AUAMA30HE UX TJIYy-
OMH U yJIyYIIEHUS YUTaeMOoCTU rpaduka.

KoppeJiAaiuoHHBbIiH aHaJIu3 BBITIOJIHAJICA
C WCIOJIb30BAaHWEM HeNMapaMeTPUYECKOrO  TecTa
CrnmpmeHa (Spearman, 1961) u nakera «coin» (Hothorn
et al., 2006).

Bech CTaTHUCTUYECKUH aHAIM3 U BU3YyaIU3alUA
pe3yJIbTaTOB OBLJIU POBEAEHHI B Cpefie MPOrpaMMUPO-
BaHuA R v. 4.3.3.

3. Pe3ynbTarthbl

Koappunuuent tecra [lanupo-Yuiaka Mo Mak-
CUMaJIbHOM AJIMHEe TeJjia JJid Bcell BHIOOPDKU OaHHBIX
batikaysbckux ambunoy coctaBuyi W = 0,83, p-value
< 2,2e'%, yTOo MO3BONWJIO cHAejaTh BHIBOJ O HeCo-
OTBETCTBUM MCCJIeJyeMON BBIOOPKHM HOPMAaJIbBHOMY
pacnpefesieHnio. Pacnpenesenue AMH Teja amMu-
mon (Puc. 1A) mMesio NPaBOCTOPOHHIOK IOJIOXKH-
TeJbHYI0 acuMMeTpuio. [l mnopdasJiAmonero 00Jib-
muHcTBa BUAoB (91%) MakcuMasibHasg [qJIMHa Tejia
He mpeBbimana 40 mMm (JomosHuTenbpHBIN (aiin 1).
BospmuHCTBO BUAOB XapakTepusyeTcsa MJIMHOHN TeJsia

772

oT 2 no 20 mM (Puc. 1A). CpenHee 3HauUeHUE MaKCU-
MaJIbHOM JUIMHHI Tejla Oalikajibckux amdumop cocrta-
BUJIO 19,4 MM, MeJuaHHOE 3HaUeHNe COCTaBUJIO 15 MM.
CorjacHo kiaccudukanuu 6aiikaabCcKux aM@pUIo mo
muHe Tesa (Sherbakov et al., 1998), B o61meit BrIGOpKe
BeIZlesieHo 34 — 39 KapJIMKOBBIX BUJOB, 75 — 83 BUAa ¢
HeboubmIoN AiuHOMN Tesa, 108 — 115 BUIOB co cpen-
Hell AyuHOU Tesa, 88 — 93 kpynHeIX Buja u 18 — 19
TUraHiTckux BuAoB (cM. JomomHuTesbHBIN ¢aiin 1).
Pazbpoc B KoJsinvecTBe BIOB 10 KaTEropusiM o0y cCJIOB-
JIEH MOTpaHUYHBIMU CJIyYasMU, KOrjja MaKcHuMaJibHas
JUIMHA Tejla BUJa COOTBETCTBOBaJIa BepXHEN rpaHulle
OIHOW pa3MepHOM I'PYIIbI U HUXXHEN I'paHUlle Npebl-
JyIIel rpyIIbl, YTO MOTpeboBaIo yyeTa TaKux BUJIOB B
ob6enx KaTeropusx.

Ananu3 pAaHHBIX Bcell BBIOOPKU IO TJIyOUHe
o0uTaHMsA BUJOB TakXe IMOKa3aJl OTKJIOHeHHe OT
HOpMaJIbHOro pacmnpepeyeHusa. KoadpduuueHnt tecta
Jlwummedopca cocraBusn 0,25, p-value < 2,2el6,
l'ucrorpamma pacripefiesieHNs BHIOB IO TJIyOMHE
TakXe MPOJeMOHCTPUPOBaJia MPaBOCTOPOHHIOIO IOJIO-
xuTenpHylo acuMmMmertpuio (Puc. 1B). VYcraHoBieHo,
YTO TMOMABJIAKIIAA YacTh BHUJIOBOrO pa3HO0Opasus
Gatikanbckux ambuno oburtaer Ha riaybuHe mgo 300
M. AHaJIu3 TMCTOrpaMMBbI paclipe/iejieHus BUAOB MOKa-
3aJ1, yTo B Auana3oHe oT 300 M 0 MaKCUMaJIbHOU TJIy-
OMHBI KOJIMYECTBO BUJOB M3MEHSETCS He3HAUUTEeJIbHO
(Puc. 1B). Menuana riyOuH oOMTaHUA cocTaBuia 62
M, cpefiHsAA riiyoruHa oburanus — 213 m (Puc. 1B).

Ananu3 BeibOpku 6e3 OaHHBIX IIpeJicTaBUTe-
Jiell poma Pachyschesis mokasaji, 4TO pacrpefejeHue
3HauUeHU! MO JUIMHEe Tejla U IryiyOruHe obuTaHus cylle-
CTBEHHO He M3MEHMNJIOCh. AHAIN3 3HAaYeHWH JJINH TeJjia
¢ ucnoib3oBaHueM Tecra [llanmupo-Yuika Mokasas
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Puc.1. T'uctorpaMMHl pacipefiejieHus 3HaYeHUN JJIMHBI
Tena (A) u riyounsl oburtanus (B) 6alikanbekux ambuos.
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OTKJIOHEHHe OT HOPMAaJIbHOTO paclipefesieHuA: Koad- PacnipenesieHue 3HaueHU IJINH TeJia [0 rTyOrHe
dunment W = 0,84, p-value < 2,2e'®. KoappunueHt obuTaHusA B BUJle AUarpaMMBbl paccesHUsl TOUeK TaKxe
Tecra Jluinuedopca g pacnpefdeseHUs IJIyOuH NOATBEPANJIO pe3yJIbTaThl MOJIy4eHHBIX Ko3dduIiiren-
o0WTaHMUA BHUAOB TakXe yKa3zaJl Ha OTKJIOHEHHE OT TOB KoppeJranuu (Puc. 2). AHanus rpaduka pacnpeje-
HOpMaJIbHOrO pacnpeneyienus: D = 0,26, p-value < JleHUsA 3Ha4YeHul JUIMH Tesa OallKajbCcKUX amdunon
2,2e'%, CTOUT OTMETHUTh, YTO JaHHbIe 3HAUYEHUH IJINH o rrybuHe obuTaHUA AJ1A MOJIHOM Beibopku (Puc. 2A)
Tesjla U TJIyOMHBI OOUTaHUA BBHIOOPKHU, MCKJIIOYAloL[ei BBIABWJI CJIe[lyIOll[ie 3aKOHOMEpHOCTH: HalJII0[aIoch
npexacrasuTesiell poxga Pachyschesis, OTKJIOHWINCH OT pe3Koe yBeJIMueHMe JUINHE Tesia oT 0 1o npuMepHo 100
HOpPMaJIbHOTO paclipefieJieHusA CUjbHee, YeM 3HaueHusA M, 3aTeM ILIaBHOe Bo3pacTaHue 10 500 M, ocse yero B
3TUX MTapaMeTpPOB IMOJIHOU BHIOOPKMU. nHTepsBase 500 — 650 M ginHa Tesia aMpUIIo ocTaBa-
KoppesnaunoHHbl aHaau3 3HauYeHUH JJIVMH TeJsla Jlach IpaKTH4ecky HemM3MeHHOH U oT 650 M A0 MakKcH-
6alikasibckux amunon oT riryOrHB OOUTaHUA U3 N0JI- MaJIbHOH IJTyOMHEI 0TMe4asioch IOCTelleHHOoe yBesinye-
HOI BBIOOpDKM IIOKa3ajl Hajauyue yMepeHHOH IOJIOXKH- Hue AauHb Tesaa (Puc. 2A). IlpumedaTesibHO, 9TO BAJBI
TeJIbHOM CBA3M MeXAy IepeMeHHBIMU (ko3dduiyieHT ¢ HauOoJibplIell AJIMHON TeJjla COOTBETCTBOBAJIM KpU-
CrnupmeHa paBeH r = 0,317, p-value < le*). Takum TepusM CcTaTUCTHYecKux BoIOpocoB (Puc. 2A). Obijee
obOpas3oM, AJMHa Teja OalikasbcKux amuio[ Bo3pac- YKMCJI0 TaKuX BUAOB cocTaBuiio 19 (JlonoJHUTeIbHBIN
TaeT 10 Mepe yBeJuueHus rJIyOMHBI UX OOUTaHUs. daiin 2), cpeau Hux Brachyuropus grewingkii (Dybowsky,
Bosiee BbIpaxkeHHas TMOJIOXUTeJbHAsA Koppe- 1874), Cornugammarus maximus (Garjajeff, 1901)
JAUUA 3HAUYeHUU AJIUH Tejla OT TJIyOWHBI OOMTaHUA (Puc. 3A), Acanthogammarus (Ancyracanthus) lappaceus
HabJTiofjanach Mpyu aHaaM3e JaHHbBIX BHIOOPKH, UCKJIIO- Tachteew, 2001, Acanthogammarus (Acanthogammarus)
yarolel JaHHbIE 0 PeACTaBUTENAX pona Pachyschesis. gracilispinus Tachteew, 2001 (Puc. 3B), Acanthogammarus
Koaddunuent Cnupmena coctaBuiir = 0,357, p-value (Ancyracanthus) victorii (Dybowsky, 1874) (Puc. 3B) u
< le*. apyrue.
@ Brachyuropus grewingkii A
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Puc.2. T'paduk pacnpenesieHus JIMHEL Teja IO TJIyOuHe oOuTaHusA 6aiikaabckux ambunos.

A. PacnipepniesieHue JJIMHBI TeJia O riTybuHe o6UTaHUA BUAOB U3 IOJHOHN BEIOOPKU.

B. PacmipefiesieHue IJIMHBI TeJIa 10 IJIyOMHE OOUTaHUA BUAOB M3 BRIOOPKU, UCKJTIOYAIOIIEl JaHHBIE 0 BUax poja Pachyschesis.

IIpumeuanme: KpacHeIMu ToukamMu Ha rpaduike nokasaHsl BeIOpocsl. CUHSAA JIMHUA TPeHJa IOoCTpOeHa MeTOA0M JIOKAJIbHOMN
perpeccuu (cepbM LIBETOM OTMedeH 95% J0oBepUTesIbHBIN MHTepBaI). 3eJleHbIMU IyHKTHpPaM{ OTMeYeHbl IPaHuUIlbl pPa3MepoB
KapJIMKOBBIX BUJIOB (MeHbllle 5 MM) U ruraHtckux BuzioB (6osee 50 mm). Touku Ha rpaduke, oTobpaxaroniye BUIbl, ObLIN pas3-
MellleHH! cJIy4aliHbIM 00pa3oM B Auarna3oHe IJIyOMH obuTaHus BuAa. ['omy6eiMu TpeyrojibHUKaMU Ha Purc. 2 A moka3aHbl BUJIbI
pona Pachyschesis.
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I'paduk pacnpefesieHusA 3HauyeHUU JJIMH TeJia
Oaiikasbckux amunop no riaybuHe oburtaHus 6e3
ydeTa JaHHBIX 0 BUAax poaa Pachyschesis nokasan pes-
Koe yBeJiMueHMe JUIMHBL Teja oT 0 go npuMepHo 110
M, 3aTeM HaOJII0JaJoch yMeHbIlleHHe IJIVHBEL Tesa A0
npumepHo 210 m (Puc. 2B). I'my6xe 210 m Habmona-
JIoCch IJIaBHOE yBesIM4eHHe AJIMHBI Tejla ambunon Ao
MaKCUMaJIbHBIX IJIyOMH. Buppl, KoTopble ObLIN WUAEH-
TUGUIMPOBAHEl KaK CTaTHUCTHYeCKHe BBIOPOCH IpHU
aHaJin3e Kak MOJTHOM BRIOOPKH, TaK 1 BEIOOPKU, UCKJTIO-
yatomiell mpeacrasuTeseil poaa Pachyschesis, octanuchk
Hen3MeHHBIMU.

I'paduueckoe mpencTaBjieHUe paclpepesieHns
JUIMH Tesia amunon no riyOnHe MO3BOJIUJIO YCTaHO-
BUTb, YTO KapJIMKOBble ()OPMBI COCPEeOTOYEHH! IJIaB-
HBIM 00pa3oM B JIMTOPaJbHON U CYyOJIUTOPAJIbHOM
30Hax, B TO BpeMsA KaK rura’HTckre GopMbl 4acTo BCTpe-
YyawTcsa BO BcexX rTybuHHBIX 30Hax (Puc. 2). OpnHako,
HajMuyhe KapjuKoBBIX (GOpM OTMeuaysoch M Ha 0O0Jib-
mux riayOuHax, B TOM 4YucJie U B abuccajabHOU 30He
(Puc. 2).

4. 06cyxpeHue

[Ipy oMo KOPPEJIAIMOHHOTO aHaJh3a yCTa-
HOBJIEHO, 4YTO J[JIMHA Teja OalKajabCKUX ambumnon
BO3pacCTaeT Mo Mepe YBeJIMYEeHUs TIyOMHbI OOUTaHUA.
Bostee BBIpaXkeHHas TMOJIOXKHUTEJIbHASA KOPPEJIAIMOH-
HasA CBA3b HAOJIIOZAIach MPH aHAJIM3e TepeMeHHBIX
U3 BBHIOOPKU, WCKJTIOYAIOUIEN [aHHBIE O MpefCcTaBUTeE-
JISIX mapasutudeckoro poaa Pachyschesis. ckiroueHue
3TUX BUAOB MMO3BOJIUJIO OLIEHUTh B3aUMOCBSA3b TJTyOHHBI
oO0uTaHUA U JJIUHBI TeJjla CBOOOJHOXUBYIIUX amMu-
mon. W3-3a mapasuTuyeckoro obpasa XKU3HU [IJIMHA
Tesa BUIOB U3 poja Pachyschesis orpanuveHa pasme-
POM Tejla XO35IMHA, MO3TOMY MPUYUHBI YMEHBIIEHUA
Pa3MepoB TeJjia 3TOU I'PYIIIBI BUJOB BEPOATHO OTJIMYA-
IOTCA OT T€X, YTO JEHCTBOBAJIM HA CBOOOHOXUBYIIUX
ambunon.

Jonroe BpeMs mpeoGjajajia ToOYKa 3peHUS,
yto BuA Dorogostaiskia parasitica (Dybowsky, 1874)
sIBJIIeTCSL Mapas3uToM Oaiikajbckux rybok cemericTBa
Lubomirskiidae Weltner, 1895. OgHako ObLIO ITOKa3aHo,
YTO B MHIIEBOM KOMKE AAHHOTO BHIA MPHUCYTCTBYIOT
KaK pacTUTeJIbHble (B OCHOBHOM [QMATOMOBBIE BO/IO-
poCiM), Tak W XKMBOTHbIE OpraHu3Mbl (MexaHUKOBA,
2001; MexanukoBa u BopoObeBa, 2018). JaHHbIN BUJ
ABJIAeTcA noyudaroM U He NMPUYMUHSET Bpeda rybkam
(oH cockabnmBaet ¢ ry6ok BOOOPOC/IM, HO He MUTaeTcs
TKaHAMU ry0oK), KpOMe TOTO, JJIMHA €ro TeJia He orpa-
HUYMBAeTCAd KAKUMH-JIMO0 BHEITHUMHU (PaKTopamu.
Takum ob6pa3om, UckTIOUeHne Buga D. parasitica u ero
MOABU/IOB M3 aHAJ/IM3a HapaBHE C MpeJCTaBUTEJIAMU
poaa Pachyschesis He Me10 OCHOBaHUH.

B pe3yJibTaTe MpOBEAEHHOTO aHAJIN3a MOKA3aHO,
4yTO B 001I[el1 BEIOOpKe MpeobsiafaloT BUAB CO cpeqHell
AnuHoi Tesa (10 — 20 mm). B qaHHBIN UHTepBasI 3HaUe-
HUI BOILIM cpedHsAsa aauHb (19,4 mMm) u meauana (15
MM) (Puc. 1A). T'ucrorpamma paclipefiesieHUs IOKa-
3as1a, 4To GoJibllIas YacTh BUJOB OaliKajabCKUX amdu-
nox (91%) umetor anuHy Tena go 40 mMm (Puc. 1A).
HawuGospiiee BUIOBOE pa3HOOOpasve NpeACcTaBJIEHO
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Puc.3. Daiikanmeckue améumnonsl. A. Cornugammarus
maximus. b. Acanthogammarus (Acanthogammarus)

gracilispinus. B. Acanthogammarus (Ancyracanthus) victorii.
®oto A.B. IOquHIIEBOI.

MpenuMyllecTBeHHO B JINTOPAJIbHOU 1 CyOJIMTOpaIbHON
30HaX, ¥ B MeHblIell CcTelleH!u — B cynpaabuccaabHON
3oHe Batikasna (Puc. 1B). JlutopasbHas u cybamuTopaib-
HasA 30HBl XapaKTepu3yITCA BBICOKOH OHOIOrMYecKoin
IIPOAYKTUBHOCTBIO 1 pasHooOpasueM cyOCcTpaToB, 4TO
obecnieuriBaeT aMm(PuUIIO] yCTONYMBOL KOPMOBOL1 623011,
a MpOCTpaHCTBeHHass HeOAHOPOJHOCTh Cpedbl CIoCco0-
cTByeT GOPMHUPOBAHUIO Pa3InYHBIX MOP()O-3K0I0rnye-
ckux cnernuanusanuii (Pycunek u ap., 2012).

B panHoll paboTe OBLIO MOKa3aHO, YTO KapJiu-
KoBBle (OPMBI COCPEAOTOYEHH B OCHOBHOM B JIUTO-
panpHOU U cybauTopanbHoi 30Hax (Puc. 2), omHako
HEKOTOpble BU/JbI BCTpeUaloTcA U B abuccasibHON 30He,
Harnpumep, Aspretus puer (basukamnoBa, 1975) BcTpeua-
ercsa Ha riybuHe ot 36 go 1115 M, Micruropus parvulus
Bazikalova, 1945 Bctpeuaercs ot 40 mo 680 M, a BUJ
Profundalia tenuis (Ba3ukasnoBa, 1945) BcTpevyaercs ot 5
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0o 1400 m (JononHutesnpHbI ¢aiin 1). B To xe BpeMs
ruraHrckue (GopMbl 4acTO BCTpedaloTcs B JIMTOpPAsib-
HOMU U cybuTopasbpHbIX 30Hax (Puc. 2), Harpumep, BUJ
A. victorii (Puc. 3B) uacTo BcTpeuaercs Ha I1yOuHe oT 3
0 90 M, Parapallasea sitnikovae Tachteew, 2001 BcTpe-
yaeTcs oT 5 7o 15 M, Pallasea cancellus (Pallas, 1772)
BcTpeuaercs ot 2 1o 10 m, A. lappaceus BcTpeuyaetcs oT
10 mo 60 M ([JomosHuTEIbHBIN datia 1).

[TpruKHBIL, KapJIMKOBOCTH U TMTAHTH3Ma HEKOTO-
PBIX BUAOB Oalkaybckux aMUIoj A0 CUX IOp OcTa-
I0TCA MpeaMeTOM MAUCKYCCHUHA. ABTOpHl BbABUIaJd
pasnuuHble runotessl. Hampumep, A. f. basukasnosa
npejroJarasa, 4YTO IPOUCXOXAeHHe KaK I'MIaHTCKUX,
TakK 1 KapJIMKOBBIX GOPM fABJIAETCA pe3yIbTaToM afall-
Tanuy AJA 3alldThl OT XWIIHUKOB (TJIaBHBIM 0Opa-
3oM oT pei6 mogoTpsaga Cottoidei). B paboTax, mocBs-
IIeHHBIX KUCCJIeOBAHUI0 NMUTAaHUA KOTTOWAHBIX PHIO B
JIMTOPAJIbHON 30He, OBLJIO [TOKAa3aHO, YTO OHU aKTHUBHO
noTpebssaoT ambunon w3z pomaoB Eulimnogammarus,
Pallasea Spence Bate, 1863, Brandtia Spence Bate, 1863,
Micruropus Stebbing, 1899, Crypturopus Sowinsky,
1915 (TommaueBa, 2007). [nuHa Tena MOTpedsIsieEMbIX
peibamu Bugos fgocrturaet 35 mMm (Tonmmauesa, 2007).
[NMutanue rirybOKOBOAHBIX BUIOB PhIO COCTOUT I'JIABHBIM
o6pa3om u3 meyiarudeckoro Buga amumnon M. branickii
(A3106a, 2004; Cupnenesa u Kossnosa, 2010). B pabote
A. . Basukanosoii u I. H. TamueBa ObLIO MOKa3aHO,
YTO KOTTOM/HbIE PHIOBI MOTPeOJIAI0T B OCHOBHOM IJlaf-
KuX aM(QUIIOf, a U3 BOOPYXEHHBIX BUJOB B NUIEBOM
KOMKe IpUCYTCTBOBaja IpeUMYyILIeCTBeHHO MOJIOJb
(basukanoBa u TamueB, 1948). OTMeuaeTcsa Takxe
coBIafileHre apeasioB KOTTOMAHBIX PHIO C TJIaAKUMU
dopmamu amounon (bazukanoa u Tanmues, 1948).
B. B. TaxTeeB He pa3fesisay JaHHYIO TOUYKy 3peHus. 1o
ero MHEeHHUIO, TOJIbKO pa3Mep caMbIX THTAaHTCKHUX BHUJOB
ambuno MOXeT BBIBOAUTh UX W3-NMOJ IIpecca Xull-
HukoB (Taxtees, 2000), ogHaKO 3TO ABJIAETCA CKOpee
«IIOOOYHBIM TOJIOXKUTEBHBIM 3P dekToM», HO He mep-
BONpUYMHON AaHHOrO sABJieHus (Taxrees, 2000).

[Ipeanosiaraemele TPUYNHBI KapJIMKOBOCTH Oaii-
KaJIbckux amunoj Takxe MOAPOOHO HccjieAOBaJINCh
B paborax A. . BasuxamoBoii (ba3ukasnoBa, 1951;
BazukasnoBa, 1962). Ilo ee MHeHuio, ¢eTranuzanus
(coxpaHeHne >3MOpUOHAJIBHBIX IIPU3HAKOB Y B3pOCJION
ocobu) MposBsAeTcsA y BceX NpeicTaBUTesell pona
Micruropus. ba3ukanoBa npefrnoJarajia, 4To ObUIO [Be
BoJIHHI (peTanusanuu. [lepBas Oblsia BbI3BaHa HEOOXO-
JUMOCTbIO OCBOEHHsA HOBBIX 3KOJIOTUYECKUX HUII IJIA
3alIUTHl OT XMIIHUKOB (Mesikue amM@unoasl MOIJIN
s3ddeKTrBHee 3aphBaThCs U CKPHIBATbCA B TPYyHTE),
a TaKke BCJIEACTBUE MEXBUAOBOH KOHKYpPEeHIUH
(basuxamnoBa, 1962). IIpuunHOi1 BTOpPOI1 BOJIHBI (eTa-
JM3aluy ABJIAJINCh HeOjaronpusaTHbEIe dKOJIOrudecKre
ycnoBuA. IloxosiogaHue M HexBaTKa MMILEBHIX pecyp-
COB IIpMBEJIM K CyI[eCTBEHHOMY YMEHBIIEHUIO [JINHBI
tena ambuno. [To mHeHuto A. fI. BasukaoBoii, Hau-
6oJiee APKO 3TO fABJIEHHe IPOABUIIOCh Y BUAOB poAda
Micruropus w Pseudomicruropus Bazikalova, 1962
(basuxamnoBa, 1962). HeGiaromnpusTHble 3KOJIOTHYe-
CKHe yCJIOBHA MOIJIM CIIOCOOCTBOBaTh (HOPMUPOBAHNIO
KapJIMKOBBIX CaMIIOB y OT[EJIbHBIX BUAOB B KauecTBe
aJlanTalMOHHON CTpaTeruy, HalpaBjeHHON Ha ONTU-
MM3aluIo pacupefesieHHs pecypcoB AJjiA NOoAAepXKaHuA
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XKU3HeAeATeJIbHOCTU CaMOK U obeclieyeHNs yCIelHOro
passutusa notoMmctBa (basukasnoBa, 1962; DBekmas,
1958).

CorJjiacHO pyTrol runoTese, KapJIMKOBOCTh HEKO-
TOPBIX BUJOB H6alikaabCcKuX aM(pUIIo] MoXeT ObITh 00Y-
CJIOBJIEHA BJIMAHUEM Napa3uTapHOro Gakropa, B 4acT-
HOCTH, MHBa3uaAMU Mukpocnopuauii (Taxrees, 2000;
TaxteeB u ap., 2003). BesI0 yCcTaHOBJIEHO, YTO AAHHBIN
(axTop MOXeT NPUBOAUTE K MOABJIEHUI0 NHTEPCEKCY-
anpHBIX ocobell, (Hajiuuve y ocoOU NMPU3HAKOB MYX-
CKOI'O U >XEHCKOTO II0JIOB) BCJIEACTBUE HapyLIeHUs UX
ropMoHasibHOM cucteMbl (Ginsburger-Vogel, 1991).
B. B. TaxteeB oTMeuaeT, 4To UM ObljIa OOHapyxeHa
ocobb B. grewingkii, nMmeromas Ipu3HaKu UHTEPCEKCY-
anpHOocTU (TaxTees u Ap., 2003). ABTOp NpearnoJiaraer,
YTO MMEHHO MHBa3uM MUKPOCIOPUAUAMU MOTYT OBITh
IIPUYMHON KapJIMKOBOCTH CaMIIOB y HEKOTOPHIX BHJIOB
Oalikasibckux aM(UIo[, a TakXkXe CUJIBHOIO CMellleHU:A
B CTOPOHY CaMOK B IMOIYJIAIIMA HEKOTOPHIX BUAOB U3
pona Pseudomicruropus (Taxtees, 2000; TaxTeeB u Ap.,
2003). OHK wmuxpocnopufuii JeiicTBUTENIbHO ObLia
obHapyxeHa y psAaa BUIOOB OalikajbCKuXx aMUIOn
(Dimova et al., 2018), ogHako B paboTe HCCIIeJOBAJINCH
BU/BI, [IpEMMYIIeCTBEHHO OOMTaolie B JIUTOPaJIbHON
U cyOIMTOpasibHOM 30HaX. Bonpoc BAMAHNUA MUKPOCIIO-
puauili Ha pasMmep Tesa GalikajabCcKux aMpumon Tpe-
OyeT HajbHelliero U3y4eHusl.

HccrepoBaTesiAMu paccMaTpUBAJIMCh Ppasjny-
Hble abuoTuyeckue (GakTopbl cpeAbl KaK BO3MOXKHBIE
IIPUYMHBl BO3HUKHOBEHUsA T'MIaHTCKUX (OpM HeKo-
TOPBIX OaliKaJbCKUX >XMBOTHBIX K pacTeHH#. Tak,
OTMevaJIiCh THUraHTckue GOpMBl Bogopociieil (pon
Draparnaldioides C.Meyer & Skabichevskij, 1976)
(Meiiep, 1922; Koxos, 1947), komnoBpatok (fmHoB,
1922) u pei6b (CBeToBuAoB, 1931). AmHOB CBA3BIBAT
AIBJIHWEe TMraHTh3Ma C HU3KOM TeMIlepaTypoil BOJBI
B Baiikane (Amuos, 1922), a KoxoB 00BSCHAI ero He
TOJIBKO HU3KON TeMIepaTypol, HO U OJIaronpusiTHEIM
ra3oBbiM pexumoM (Koxos, 1947). Bepemarux npef-
nmoJjiarajl, 4TO IPUYMHON TUraHTHM3Ma MOIJIH OBITh
aHoMaJsibHasA IUIOTHOCTh BOJ, a Takxe crenuduye-
CKUII XMMHUYEeCKUIl COCTaB BOJIbI, XapaKTepU3yOIUICA
M30BITKOM WJIM HEJOCTAaTKOM HEKOTOPHIX pacTBOpPEeH-
HbIX BemlecTB (Bepemarus, 1940).

OpHako, JaHHble TUIIOTe3bl He O0BbACHAIOT HaJIU-
yye KapJIMKOBBIX (OpM, KOTOpHle OBLJIM OTMeYeHBI
y uHGy30puii, pei0, nosimuxer, usonop (basukasosa,
1948). basukasioBa IMpejmnoJiarajia, 4TO OCHOBHBIMH
IIPUYMHAMI BO3HUKHOBEHHS KaK T'MTaHTCKUX, TaKk U
KapJIMKOBBIX (OopM fABJIAIOTCA He abuoTuyeckue (¢ax-
TOPHI, a afgantanusa K 6MoTU4YecKUM (akTopam cpefnl
(basukanoBa, 1948). MHorue wuccaeqoOBaTeNI CBS3bI-
BAIOT KpyIIHbIe pasMephl Tejla HEKOTOPHIX XUBOTHBIX C
obunuem numu (Peters, 1986). OgHako, B JIUTOpab-
HO¥ 30He balikaja, rge cocpefoTrodyeHa HauOoJiblnas
6uosiornuyeckas MPOAYKTHUBHOCTb, OOUTAIOT, Kak Ipa-
BUJIO, Mesikue popMel ampunon. Kpome toro, ampu-
MoABl, OOHTAalOIINEe B JINTOPAJIbHON U CyOJIMTOpPaIbHON
30HaX, [TIOCTOSHHO HaXOMATCA O IPeccoM XUIHUKOB.
bBasukasioBa oTMeuasia, 4TO MMEHHO IIOJ AaBJIeHHEM
XMIIHUKOB aM(UIoabl OCBOMJIN BCe 3KOJIOTHYecKue
Humy batikana u chopMupoBau Takoe 00JIbIIOe MOp-
¢onoruueckoe pasHooOpasue (BasukanoBa, 1948).
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Meskue GopMbl, Kak IpaBwio, 00JafaloT IJIaJKUM
TEJIOM U BBICOKOH IOJBWXXHOCTBIO, YTO AaeT MM BO3-
MOXHOCTb CKPBIBAThCA OT XUIHUKOB, KpOMe TOTr0, OHU
ropaszio ObICTpee JOCTUIaIOT II0JIOBOM 3peJsoCcTH, a UX
SMOpHOHAJIbHOe pa3BUTHE 3HAYUTEJIbBHO KOopoue, 4eM
y KpyHHBIX GOpPM, 4YTO MO3BOJIAET UM pa3MHOXaThCA
HECKOJIbKO pa3 B roj U ObIcTpee 3BOJIIOIMOHUPOBATH
(basukasoBa, 1948).

B mannHOI1 paboTe nokasaHO, YTO KapJIMKOBbIE U
rurairckue ¢Gopmbl Oalikaabckux aM@uiof BcTpeda-
I0TCA Ha Bcex IVIyOnHax o3epa. OiHaKo, Takoe paclipe-
JlejleHre 10 IJlyOuMHaM XapakTepHO He [JiA Bcex Oail-
KaJIbCKUX opraHu3MoB. Hanpumep, rurantckue GOpMsl
MOJLTIOCKOB TTojiceMelicTBa Benedictiinae Clessin, 1880
yalle BCTpeyaloTcs B palioHe YCTheB PeK, a Takxe Ha
ydyacTKax ¢ HauOoJbllell KPyTH3HOU CKJIOHAa U Hace-
JIAIOT TpPeUMYILIeCTBEHHO MATKHe TIPYyHTH CyOJIUTO-
panpHOI 30HH (0T 40 — 50 go 200 M) (CuTHUKOBA U
[Mumapaes, 2001). Kapsukosbie HOpMBI MOJLITIOCKOB
yaie BcTpeuawTces riyoke 200 — 300 M 1 HaceJAOT
[IpeUMyIIecTBeHHO TBep/ible I'PYHTHI IOABOJHBIX BO3BHI-
meHHocTel (CutHukoBa u Illumapaes, 2001). {aHHOe
pasfeJjieHre CBA3aHO C OCOOEHHOCTAMU HX PelnponyK-
. MOJUTIOCKM TMTaHTCKUX pa3sMepoB 4acTO OTKJIa-
JBIBAaIOT AlIleBble KarcyJbl Ha COOCTBEHHOI paKoBHHE
WIN Ha PakOBUHAX JPYIMX TMIaHTCKUX MOJLJIIOCKOB,
Mesjkue (GOpMBI He HMEIOT TakKOoW BO3MOXHOCTU U
OTKJIQABIBAIOT sAMIleBble KalCyJbl Ha TBepAOM TIpyHTe
(CutHukosa u Illumapaes, 2001). l'unorteza Ilurrorra
u [ioccapra o HeoOXOOUMOCTU TBepHOro cybcTpara
KaK MCTOYHMKA KaJIbIus AJIA MOJUIIOCKOB B YCJIOBHAX
HM3KOM MuHepanu3anuu Box (Piggott and Dussart,
1995) ocobenHo aktyasnpHa 1A batikana, rae cymma
HOHOB cocTtaBjiseT Bcero ~96 mr/ia (Khodzher et al.,
2017). KpymnHoe U IpU 3TOM JIerKoe TeJI0 TUTaHTCKUX
MOJLTIOCKOB [103BOJIAET UM O0OUTaTh Ha MATKOM I'PYHTe,
B TO BpeMsA Kak He0oJiblllie pa3Mephl PaKOBUHBI 6e3
[IepHOCTpaKaIbHbIX BEIPOCTOB KapJIMKOBBIX (GOPM MOJI-
JIIOCKOB OeHeAUKTUM/ He [T03BOJIAET UM yAepXKUBaThCA
Ha MATKOM rpyHTe. CTOUT Takxe OTMeTUTh BO3MOXHOE
BiusAHUe Tpoduueckoro ¢pakropa. 'mranrckue ¢GopMel
MOJUTIOCKOB 0OUTa0T B 0ojiee MPOAYKTUBHOM cy6iu-
TOpaJIbHOM 30He, B TO BpeMs KaK KapJIUKOBble (OPMBI
obutaiT Ha riaybune 6osiee 200 — 300 M, rae KoJu-
YecTBO NMIIEBBIX PECypCOB 3HAUYWTEJIbHO CHUXKAaeTCA
(CutHukosa u Illumapaes, 2001).

B pabote, NOCBAIIEHHON W3yYeHUI0 W3MeHe-
HUA JUIMH TeJla IpeJicTaBUTesiell oTpsaaa Stomatopoda
(Crustacea), JOCTOBEpPHO yCTaHOBJIEHO BJIMAHWE THIA
rpyHra (Reaka, 2017). Busl poroliye HOPbl B MATKUX
rpyHTax (Wi, Iecok) MMeloT OOJIBIIYI0 JJIMHY Tesa, o
CpPaBHEHMIO C BHJaMU, KOTOpble 3aHMMAIOT OTBEpCTUA
B TBepABIX TpyHTax (kaMHH, Kopasuibl) (Reaka, 2017).
Takum o00pa3oM, MOKa3aHO, YTO THUIl I'PyHTa MOXeET
OrpaHNYMBaTh JJIMHY Tejla OPraHu3MOB.

B pabore [lebpoiiepa wucciieqoBasack cpen-
HAA JuMHa Tesia 1215 GeHTOCHBIX BUAOB amdunon u3s
pasneix peruoHoB (De Broyer, 1977). B pesynbrarte
YCTaHOBJIEHO, YTO [J0JIA TMIaHTCKUX BUAOB (IJIMHA
Tejla KOTOPBHIX IIpeBhIIajJia CPeAHIO [JINHY B ABa
pasa), obuTaIIUX B BBHICOKMX HIMPOTaX, OCOOEHHO B
AnTapkTuke 6b11a 6osbiie (11,7 %), Mo cpaBHEHUIO C
apyrumu patioHamu (De Broyer, 1977). ABTop mnpen-
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MOJIOXKKUJI, YTO MPUYMHAMHU TMOJIAPHOTO THUTAHTU3MA
MOTyT OBITh HU3KasA TEMIIepaTtypa BOJbl, HEJOCTATOK
MUIIEBOTO Pecypca, a Takxke JaBjeHre XUIHUKOB (De
Broyer, 1977).

MacmrabHoe uccjegoBaHue JuH Tejna 1853
BUJIOB MOPCKHUX U MPECHOBOJHBIX aMUIIO] ObLIO MPO-
BesieHo [lanesutem u ITekom (Chapelle and Peck, 1999).
WMy GblTa yCTaHOBJIEHA IMOJIOXKUTEbHAS KOPPEJIALU-
OHHAs CBA3b MEXAY IJIMHOHM Tejla W KOHIeHTpauuein
kucsoposa B Bosie (Chapelle and Peck, 1999; 2004).
ABTOpHl OOBACHAIOT 3TO JOCTYMHOCTBIO KHCJIOPOJA
(o7a addexTUBHOrO ra3oobMeHa BO BCeX YaCTAX Tesa)
B OOJTBIIINX KOHLIEHTPAIIUAX, @ TAKXKe CHUXKEHHBIM MeTa-
6oJsim3aMoM, BcsieAcTBUe HU3KUX Temmepatyp (Chapelle
and Peck, 1999; 2004). I'umoTe3a O CBsA3M T'UI'aH-
TU3Ma aMPUIOJ ¢ BBICOKUM COAEpXKaHUEM KHCJIOpOAa
BbI3BaJs1a G6OJIBIION UHTEPEC U HAIILIA MOATBEPXAEHNE B
manpHenmux padorax (McClain and Rex, 2001; Spicer
and Morley, 2019; Chapelle, 2002). B To xe BpemMms,
COTJIACHO aJIbTEPHATUBHOM TUIMOTE3€e, GUOJOCTYIMHOCTh
KHCJIOpPO/ia JIJIA OPraHU3MOB B XOJIOMHOM BOJIE CHUXa-
eTcA u3-3a yMeHblleHusa koadodunuenta qubdysnu u
yBesimuenus Bsaskoctu (Verberk and Atkinson, 2013).
B TakoM cjiyyae OpraHu3MBbl, C HEJOCTAaTOYHO pa3BU-
THIMH MEXaHU3MaMU ABIXaTeJIbHON PETYJIALNM, MOTYT
KOMIIEHCUPOBATh HU3KYI0 OOCTYITHOCTH KHCJIOPOJA
KpynmHbIM pa3mepom Tejia (Verberk et al., 2011). ITo
pe3yJibTaTaM HCCJIEOBAHUA AaHTAPKTUYECKUX MMUKHO-
roauy; (Pycnogonida) B yCJIOBUAX TMIOKCHUU He OBLIO
YCTAHOBJIEHO CBA3U MEXIY pa3MepoM TeJia U KOHIIEH-
Tpauuen pacTBOpeHHOro kucjiopoga (Woods et al.,
2009). KucnopogHas rumnore3a OblIa NOJOXUTEIBHO
BocnpuHATa TaxTeeBbIM i OOBSACHEHUA T'MraHTU3Ma
OalikaJibcKuxX amM@UIIoJ], B TO Xe BpeMs OH OTMeyYal,
YTO BBICOKOE COJiepXKaHre KUcaopoaa B BofAe Baiikana,
BEPOATHO, SfBJIAETCA HE eOUHCTBEHHBIM OIPeIesIsio-
muM dakTopoM fJaHHoro sByieHus (Taxrees, 2000).

Y pa3sIUyHBIX TAKCOHOMHUYECKUX TPYII MOp-
CKMX OpPraHM3MOB BBHISABJIEHB pa3HOHAIpaBJIEHHBIE
KOppeJIAIUY MeXAY CPeOHUM pa3MepPOM TeJjia U TIyou-
HOU obutaHus. A OoJsibliell 4acTh TaKCOHOB Xapak-
TEpHO yMeEHbIIEHWE pa3MeEpPOB Teja C yBeJIMYEHUEM
raoyOouHel OOMTaHMWA, Hampumep, a1 Malacostraca
(mopgrun Crustacea). Y Apyrux TakCcOHOB (Hampumep,
Ophiuroidea (odwuypsl) mnu tuma Porifera (ry6xu))
HaNpoOTUB, HabJII0IaI0Ch yBenyeHre pa3mepoB (Van
der Grient and Rogers, 2015). B ToO xe BpeMs, y HEKO-
TophIxX rpymnn (kyacc Maxillopoda (moarun Crustacea)),
B3aUMOCBSI3M MeEXIy VKa3aHHBIMH IepeMeHHbIMU
BbIsABJTeHO He ObuTo (Van der Grient and Rogers, 2015).

[MpuMeyaTeIbHO, YTO CAMBIE KPYITHBIH BU aMu-
mop Alicella gigantea Chevreux, 1899 (anuHa Tesa OT
240 no 340 mm) (Barnard and Ingram, 1986; De Broyer
and Thurston, 1987) o6HapyXeH B JUama3oHax rJIyOuH
oT 4850 — 7000 M (ogHa 0coOb OOHapyXeHa Ha rTyOuHe
1720 M) (Barnard and Ingram, 1986; Jamieson et al.,
2013) Ha ri1yOOKOBOAHBIX pPaBHUHAX CEBEPHOTrO MOJIY-
[mapuisA, B CEBEPHOU YacTU ATJIAHTHYECKOTO OKeaHa, a
TaKXke B OKpecTHoOCTsX I'aBalickux ocTpoBoB (Barnard
and Ingram, 1986; De Broyer and Thurston, 1987). ¥
JIAaHHOTO BUAa aMUIIO]] HaleHbl TeHbl, HaXOALINeCs
MO/] TTOJIOKUTEJIBHBIM OTOOPOM, YYACTBYIOIIUE B «MeTa-
0oJi3Me TJIMIEPOJIMINIOB», B IIpollecce «MekH03a»
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U crenqudUIeCKX peakIUAX «Ha rojgomaHue». Takxke
oOHapyXeHBI TeHBI, PEryupymire MeTaboJIu3M UHO-
3uToshocdaToB M yUaCTBYION[ME B CUTHAJIBHBIX MYTAX
WHCyJIMHA U riukoreHe3a (Li et al., 2021). Bo3aMoxHoO,
U3MeHEHUS B YKa3aHHBIX T'eHaXx ABJIAIOTCA Pe3yJIbTaToOM
amantanuu A. gigantea K 3KCTpeMaJIbHBIM YCJIOBUAM
abuccasny, NMpUBeIINe K MOBBIIIEHHON YCTOMYUBOCTU
K BBICOKOMY [aBJIEHUIO BOABI U AeDUIMTY MHIIEBBIX
pecypcos (Li et al., 2021).

HUccrenoBanue Ixeddepu c coaBToOpamu MO3BO-
JIUJI0  YCTAHOBUTH  TIOJIOKUTEIBHYID  KOPPEJIALUIO
MeXJy pa3MepoM reHoOMa M JJIMHON Tesa Oaiikasib-
ckux aMQUITOA, a TaKXe MeXIy pasMepoM reHoMma U
MaKCHUMaJIbHOH IJIyOMHOMI oOuTaHuA. ABTOPHI MIpe.ro-
JIOXWJIH, 4TO OOJIBIION pa3Mep TeHoMa y TMIaHTCKUX
BUJIOB OalikaJIbcKUX amM@uio]; MoxeT OBITh CBf3aH
¢ 6oJjiee KPYIHBIM pa3MepoOM WX KJIETOK, a TOJIOXKU-
TeJbHAsA KOppeJALUSA pa3Mepa reHOMa U MaKCHUMaJlb-
HOU TJTyOMHON OOHUTaHUA BUJIOB MOXET OOBACHATHCSA
MMOHMXKEHHON CKOPOCTBIO PAa3BUTHA KPYIHBIX BUJIOB,
MMOCKOJIbKY BUJBI C OOJIBIIMMM TeHOMaMH 00J1aJaiT
MEHBIIIEH CKOPOCTHIO pocTa u3-3a 6oJiee MeAJIEHHOTO
nenenus kietok (Jeffery et al., 2017).

BeposATHO, Bce yKa3aHHble OHOTHUYECKHUE U
abuotrnyeckre GAKTOPHl MOTJIM OKa3bIBaTh BJIHA-
HUe Ha [JJIMHY TeJjia GalKaJbCKUX amM@uIoa B Xoje
UX 3BOJIONUU. OHAKO MAaJIOBEPOSTHO, YTO BJIUSHUE
Kakoro-in6o ¢akropa Ha Bce BUIb aMuUIO[ ObLIO
OJHOHAMpaBJIEeHHBIM. JIeHICTBUTEIBHO, B UCTOpUM GOP-
MupoBaHus bBalikana HaGII0AaMCh 3HAYUTEJIBHBIE
W3MeHeHUs KJIMMaTa, OCaJIKOHAKOILJIEHUS U TEKTOHU-
yecko akTuBHOcTU (Man u ap., 2011; Kalmychkov et
al., 2007; Horiuchi et al., 2000). Ilepuoasl ojeeHe-
HUA, 6€3YCIIOBHO, BJIMSIN HA GUOJIOTHYECKYI0 MPOIYK-
TUBHOCTH o3epa (Qiu et al., 1993) u, BepoATHO, GBLITA
MPUYMHON PA3JIMYHbIX aJaNTal[i Y OPraHU3MOB, B TOM
YyycJle HamnpaBjeHHBIX Ha GOPMUPOBAHUE YCTOMYMBO-
CTU K HEJOCTATKy MUIIEBHIX pecypcoB. Takum obpa-
30M, KJIMMAaTUYECKUH (aKTop, CKOpee BCEro, OKa3bl-
BaJI BJIMSIHUE HA AJIMHY TeJia 6alKaJbCKUX amMpUIIO/.
3HaYMMBIM (HAKTOPOM, BEPOATHO, ABJIAJICS W XUIITHHUYE-
CKUI Tpecc, TOCKOJIbKY HanboJiee KpyIHbBIE U BOOPY-
JKEHHbIe aMUIOIbl AEUCTBUTEIILHO SABJIAIOTCA PEOKOM
nobeiueil Gatikanbckux poib (BasukanoBa u Tamnues,
1948). Y HebalikayibcKux aMGUIO[ ONMCAHO U3MeHe-
HUe AJ1HBI Tejla (ocoOeHHO y camI[oB) ocobel, 3apa-
JKEHHBIX MUKpocropuauamu (Ginsburger-Vogel, 1991).
IMockonbky JHK muxpocmopuauii Oblia oOHapyxXeHa
y pAnga 6arikaisckux BuAoB amébumnof (Dimova et al.,
2018), BiusAHMe AaHHOro (akropa Ha AJMHY Teja
TaKXe HeJIb3s UCKJII0YaTh. BO3MOXHO, BBICOKOE COfep-
J)KaHUe KHCJIOPOJla OKa3aJio ompefesIeHHOe BJIUSHUE
Ha JUTMHY TeJia 6aliKaJbCKUX aMOUIIOo/, OJHAKO MOJIy-
YeHHble pe3yJIbTaThl JAHHOW pabOTH MPOTUBOpPEYaT
KHUCJIOPOJIHOM TrumnoTe3e. KoppesAIuOHHBIN aHaJIN3,
MPOBEIEHHBIN B AaHHON paboTe, MOKa3as, 4TO JJIMHA
Teja yBeJIMYMBaeTcsa ¢ TJIyOMHOH. B TO e Bpewms,
W3BECTHO, YTO KOHIIEHTpalds KUCJIoOpoAa B Gaiikasib-
ckoii Bofe ¢ rirybuHo# ymenbmaetcs (Khodzher et al.,
2017), ogHAKO CTOUT OTMETUTb, UTO COAEepXaHue JaH-
HOro0 3JieMeHTa B 6aliKajibCKOM BOJIe OCTAeTCsA OTHOCH-
TeJIbHO BBHICOKUM Ha Bcex riiyouHax (9,5 — 14,5 mr/n)
(Khodzher et al.,, 2017). Takum oGpa3om, BBICOKOE
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coflepXaHue KucJiopofa B OailkajibCKOI BOJie MBI He
paccMaTpyBaeM B KavyeCcTBE OCHOBHOTO U €UHCTBEH-
Horo ¢akTopa, BIUAILIETO HA JJIMHY Teja amumnos.
CoBMecTHOe OOWTaHWE KapJIUKOBBIX M THTAHTCKUX
dopm Gatikasbckux aMPUIIOA Ha OAHUX U TEX Xe TITy-
OMHAX CBUIETEJbCTBYET, YTO IJIMHA UX Tejla U3Me-
HAJACh IIOJ] BJIMAHMEM MEHAIUXCI OMOTUYECKUX U
abroThyeckux GaKTOPOB, Ybe OTHOCUTEJIBHOE BO3/IEH-
CTBUE, BEPOATHO, BAapbUPOBAJIO B pa3Hble BpeMeHHBIE
MEPUOIHL.

5. 3akniouenue

B paboTte mokazaHo, YTO [JIMHA TeJjia GOJIBIINH-
cTBa BuAoB ambunon, Hacensalomux balikan, He mpe-
BhimaetT 40 mm. Ilpu 3TOM cpelHee 3HaueHUe B pac-
npeJieJleHNM MaKCHUMaJIbHOM [JIMHBL Teja aMQUIofn
cocraBwio 19,4 MM, a MeauaHHOe 3HaueHHE COCTa-
Buio 15 mMm. Haubosbliee BuAoOBOe pa3HooOpasue
amdurnof HabmogaeTcsa B autopanbHoi (0 — 20 M) u
cybauropanbHoit (0 — 70 M) 30Hax o3epa. C riryOUHBI
300 M BUOBOE pasHOOOpasue 3HAYUTEJIBHO COKpalla-
ercs. Bbl1o mokazaHo, YTO TUTAQHTCKUE U KapJIMKOBBIE
BUBI aM(UIIO[ BCTPeUYalTCcs Ha BCeX IJIyOMHAaxX o3epa,
B TOM 4MCJIe U B abrccasibHO 30He. [Ipyu momomu Kop-
Ppe/IALMOHHOIO aHajiii3a yCTaHOBJIEeHAa 3HauuMas yMe-
peHHas MOJIOXUTeJbHAsA CBA3b MeEXIy [JIMHON Tesa
U rjayouHo! obutaHusa amumnopn (r 0,317). Ilpu
WCKJIIOUEHUN U3 BBIOOPKU JAaHHBIX Mapa3uTUYeCcKOro
pona Pachyschesis cuia KoppeAuuu Bo3pocya (r
0,357).

C yueTOM BBISIBJIEHHOU CBSA3U AJIUHBI Tesa C IJIy-
OMHOI 00uTaHUsA, MBI NpeAnojaraeM, YTo Ha AJIUHY
Tena GalikajabCKUX amM@UIIO[ B XOJie 3BOJIIOLNOHHON
HWCTOPUN OKa3blBaJd BJIUSHUE U Jpyrue abuoTuye-
ckrue u Ouoruueckue (akTOpPH,, UYTO IOJYEepKUBaeT
HeoOXOAMMOCTh HaJIbHEHIIINX MCCJIeJOBAaHUN JaHHOI'O
BOITpoOCa.
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