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Nike is a terminology used by Gorontalo local community to name
schooling of minuscule amphidromous goby fish that has a limited
appearance in Gorontalo waters. Understanding the biological
performance of Nike fish is vital for implementing management and
conservation strategy. This study aims to analyze daily recruitment and
to determine growth patterns of Nike fish population in nature.
Sampling was conducted in the Gorontalo waters during March, April,
and May 2018 using a fish net with a mesh size of 0.5 inches. The
duration of the appearance of Nike schooling in waters varies every
month. The number of fish samples collected each month in this study
ranged from 150 to 300 individuals. This study reveals that body color
diversity and morphology of Nike fish strongly alleged to depend on
where and how long they appear in the waters. Based on the daily
recruitment pattern, Nike fish population distributed in Gorontalo

waters is predicted to consist of individuals from multi-generation with
an average length range of 1.848-2.805 cm. During the sampling time,
a positive allometric growth pattern indicated by the population.

INTRODUCTION

Gorontalo waters, Indonesia as part of Tomini Bay, is considered to have abundant fish resources
due to according to Kadim et al. (2019), the morphology of Gorontalo Bay, which is semi-closed
causes the status of water fertility to be highly determined by the input of inorganic or organic
materials originating from the mainland. Moreover, Wagiyo et al. (2019) stated that, ecologically,
Tomini Bay functions as a spawning, maintaining, and capturing the type of fisheries resources.
The use of large amounts of fish resources as a protein source is a community need that will
continue steadily. Nike fish becomes the icon of Gorontalo region due to its typical taste and has
relatively high market demand.

Nike is a terminology used by the local community to name a group of minuscule fish that has a
limited appearance in Waters of Gorontalo. Pasisingi and Abdullah (2018) stated that Nike is an
amphidromous group that migrates from sea to river with the duration of its emergence in the
waters of Gorontalo Bay, occurring for 3 to 9 days in the final moon phase towards the new
moon. Additionally, Nike, that once alleged as endemic species in Gorontalo waters is the larvae
of the group of fish belonging to the Gobiidae and Eleotridae family. Olii et al. (2017) stated that
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Nike is a group of Awaous sp. Recent studies have revealed that Nike fish are composed of
species Sicyopterus longifilis (Olii et al., 2019), S. pugnans, S. cynocephalus, Belobranchus
segura, and Bunaka gyrinoides (Sahami et al., 2019).

The previous research of Nike fish in Gorontalo Bay focuses on the speciation aspect. On the
other hand, fishing activities and demand for Nike fish coincide. Therefore, information about the
daily recruitment and growth patterns of Nike fish population in Gorontalo Bay is necessary as
primary data supporting the sustainable management of Nike resources.

MATERIAL AND METHODS

Study site. Sampling was carried out in Gorontalo waters (Figure 1) during March, April, and
May 2018 following the period in which the fish appeared in the waters. Fish sampling was
conducted by submerging the net with mesh size 0.5 inches at a depth of 1-5 meters for about
30 minutes and was hauled immediately after the fish were trapped. The range of Nike fish
samples obtained each month ranged from 150-300 individuals. Fish samples were preserved
using ice cubes for laboratory analysis purposes. The total length of the samples was measured
by calipers with a precision of 0.001 cm, while a digital scale weighed the fish body samples with
an accuracy of 0.01 grams.
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Figure 1. Sampling area of Nike fish

Data analysis. Nike fish morphology data were analyzed descriptively. Visualization of data on
the total length composition of Nike fish population to estimate the daily recruitment was
presented through bar charts. Whereas the relationship of weight length and t-test data were

analyzed by Simple Linear Regression using Microsoft Excel Software then visualized to scatter
diagrams.

RESULTS AND DISCUSSION

Amphidromous goby fishes live and lay eggs in the freshwater. Upon hatching, larvae are swept
downstream to the ocean and develop and migrate upstream to adult habitats. Moving between
habitats introduces unique challenges that migrating organisms must overcome to reach their
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intended destinations (Diamond, 2019). Amphidromous is a form of migratory life history where
the reproduction occurs in freshwater and spreading of post-hatch larvae in the marine
environment; then the small-bodied young juveniles return to freshwater environments for
growth to adulthood (Franklin & Gee, 2019). The dynamics of Gorontalo Bay waters as Nike fish
habitat are predicted to determine fish morphology and growth in nature.

Nike fish morphology. The larval stage is a subtle phase for identification purposes. Although
several goby species in Indonesian waters have been identified (Keith et al., 2011; Keith et al.,
2012; Keith et al., 2014; Keith et al., 2015), their simultaneous and clustered emergence in
waters needs a circumspection applying single species fisheries management. Development in
the early life stages of Nike fish experiences alteration of salinity and predation threat.
Augspurger and Closs (2019) stated that early life history is widely recognized as the stage of
fish life history where mortality is the highest. Incorrect adaptation of early life-history
characteristics to environmental conditions will result in high larval mortality and, therefore,
recruitment failure. The samples from this research show that the fish has a morphology
variation (Figure 2).

(a) (b)

(c) (d)
Figure 2. Morphology of Nike fish from Gorontalo Waters found in the area of
(a) Sea 1 (b) Sea 2 (c) Estuary (d) Bone River (scale bar = 1 cm)

Morphologically, the fish on the first day of its occurrence in sea waters have a transparent body,
smooth and thin pectoral and dorsal fins, black eyespot adjoining by white portion. The
operculum part seems to like outside the body as there are reduction yolk eggs (Figure 2a). On
the following day, fish also appear in the area of seawater. Its body color looks compact.
However, it performs from the outer that the inside of the body is still straightforward. No bumps
were found in the abdomen, and all fins are in the developing phase (Figure 2b). The body of the
Nike found in the estuary area is rounded white, and streamline in shape, and the black eye
protrudes outward with no white area in its around (Figure 2c). Nike appearing in the river, at
the end of their presence, has a dark color, and the pectoral, dorsal, and anal fins develop
almost entirely. The melanophore ring-shaped appears along the body (Figure 2d).

In general, the variations of Nike color and morphology are influenced by where they appear and
how long they are in the waters. Transparent body occurs that the fish are in pre larvae then
transforms into a compact body that indicates that the fish develop to its next life stage,
postlarvae. In other words, salinity, as well as life phases, simultaneously determine and support
the existence of goby larvae in nature. Murase and Iguchi (2019) reported that variations in the
diadromous fish life cycle could be explained by differences in food availability between marine
and freshwater habitats because migration is often interpreted as a mechanism for exploiting
food resources. A life-history stage of organisms that can disperse through seawater requires a
physiologically challenging migration across a salinity boundary (Kaemingk et al., 2019).

This study considers that differentiation of species composer Nike schooling is predicted to be
another factor that influences the ability to adapt to the dynamics of environmental change.
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Downie et al. (2020) found that significant morphological and physiological modifications
characterize the larval phase of marine teleost fishes. Larval fish performances are highly
variable among species and are driven by temperature. Therefore, comprehensive studies of Nike
species are needed to show the form of the alteration. Local adaptation of marine and
diadromous species is estimated to be a product of larval dispersal, settlement mortality, and
differential reproductive success, particularly in heterogeneous post-settlement habitats (Moody
et al., 2019).

Daily recruitment pattern of Nike fish. Generally, changes in the length of the Nike schooling
length are observed per day during sampling time (Figure 3). The average length of Nike fish
found in this study ranged from 1.848 cm to 2.805 cm.
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Figure 3. Length composition of Nike fish per day of the appearance during (a) March 2018; (b) April
2018; (c) May 2018 in Gorontalo waters

The distribution of Nike lengths during March and May shows that the length does not necessarily
go up with time. Therefore, it is predicted that Nike fish found in these months is from individuals
with different life phases. In April, Nike fish only appears in the waters for three days and shows
a growth in length as the days increase. The pattern indicates that the individuals composing the
fish population have a similar life phase. Nevertheless, the existing observational data is not
sufficient to determine the cohort population and the seasonal pattern of Nike recruitment in
nature. Bell et al. (1995) analyzed that both size and age of recruits of diadromous gobies,
Sicydium punctatum and Sicydium antillarum in Dominica, West Indies vary seasonally, but the
relationship of size to age is complicated. Although positively related within lunar-monthly
recruiting cohorts, the overall relationship of size and age was poor because seasonal variation in
size is out of phase with age. Jarvis et al. (2018) reported the results of a series of observational
and experimental studies on bluegill bully (Gobiomorphus hubbsi). The study revealed that
spawning primarily occurs in the lower reaches of the river, and larvae from different nests
exhibited marked differences in, and trade-offs between larval characteristics at hatch,
potentially affecting larval success. Therefore, there are two likelihoods of the daily recruitment
of Nike schooling in nature. Firstly, Nike fish brooders spawn more than once a month. Secondly,
the individual compilers Nike fish in this study are from different parents with dissimilarity gonad
maturity level.

The growth pattern of Nike fish population. Growth is a complex biological process that is
led by fish individually or in populations. Length measurements and sample weights found per
day were averaged and analyzed through length-weight relationships (LWR) as a required
method providing how the habitat where the fish live influences the biological conditions. The
equation took the relations of various body length and mass: W = a x LP, where W is the total
body weight (g), L the total length (cm), while a and b are the regression parametric quantity.
Based on the linear equation: In (W) = In (@) + b In (L), the analysis of the parametric quantities
of a and b of the LWR were calculated. Also, statistical significance levels of R? (coefficient of
determination) were estimated by the 95 % confidence intervals of a and b. Based on the t-test,
Nike growth performs positive allometric growth (Figure 4).
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Figure 4. Length-Weight Relationship of Nike fish in Gorontalo waters during
(a) March; (b) April; and (c) May 2018 in Gorontalo waters.

A positive allometric growth (b > 3) of Nike schooling in this survey illustrates that weight
growth is more dominant than length increase. Although the study of survival rate due to the
threat of capture cannot be explained through this growth pattern, b > 3 indicates that the
waters of Gorontalo waters support the growth of Nike fish populations. Riedel et al. (2007)
described that positive allometric growth implies the fish becomes relatively stouter or deeper-
bodied as it increases in length and is indicated by a b > 3. Several studies reported the
influences of water salinity and temperature on fish larval development and growth. Simulations
through the model to assess the effects of climatic changes in the fish population by Souza et al.
(2018) indicated that the common goby population is sensitive to both temperature and salinity
changes. Overall, scenarios of more than 3 °C increase caused significant population decreases.
Similarly, increased salinities led to a population shrinkage, whereas scenarios of salinity
decrease generated a different variation on the population. Chalant et al. (2019) supported the
hypothesis stating that migration between ocean and freshwater occurs by choosing the biome
that optimizes pre-reproductive growth and is one more example of the importance of primary
productivity in shaping large-scale community patterns. Teichert et al. (2012) stated that
temperature, food availability, and seasonal conditions affect survival and amphidromous larval
growth. Jarvis et al. (2018) reported that larvae exhibited markedly higher survival rates when
reared at intermediate salinities compared to freshwater or seawater, suggesting estuaries may
play an essential role as nursery grounds for bluegill bully and other amphidromous fish.
Therefore, a comprehensive study of the environmental conditions in Gorontalo waters is needed
to support the results of this study. This study adds on to the general understanding of the
biological performances in Nike schooling that will help implement strategies to Gorontalo waters
management.

CONCLUSION

The daily recruitment pattern of Nike fish indicates that the fish population in Gorontalo waters is
estimated to consist of multi-generation individuals. Additionally, Nike fish population has a
positive allometric growth pattern during March, April, and May 2018.
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