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Abstract: [Objectives] The study aims to test whether there is a significant difference in the cognitive level
between adult and sub-adult Black-tailed Gull Larus crassirostris. [Methods] From March to May 2023 and
March to May 2024, we conducted experimental tests on Black-tailed Gulls (Fig. 2a) in the Heishi Reef sea
area (Fig. 1) of Dalian, Liaoning Province, China. The experimental equipment consisted of two transparent
acrylic boxes for four experimental approaches (Fig. 3), and the performance of Black-tailed Gulls in these

four experiments was captured and recorded by a camera (Fig. 4). A total of 120 tests were performed on
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sub-adult and adult Black-tailed Gulls (Table 1), and all test options had two different possible outcomes

(failure or success). The number of successes for both adult and sub-adult Black-tailed Gulls was counted and

analyzed using SPSS 27.0 software, the Mann-Whitney U test was used to compare whether there was a

significant difference between the two groups of Black-tailed Gulls in terms of cognitive ability. [Results]

The results showed that the success rate of sub-adults was significantly lower than that of adult Black-tailed

Gulls in all experiments (P < 0.05) (Table 2), indicating that there were significant differences in cognitive

ability between the two groups of individuals. [Conclusion] Our experimental results show that Black-tailed

Gulls are able to solve problems by observing and pulling on a string and have cognitive abilities, but there are

age differences in cognitive levels among animals at different age stages, which has important reference value

for people to understand the degree of intelligence development in animals, especially birds.
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Fig.2 Black-tailed Gulls Larus crassirostris and experimental equipment
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a. The individual with white neck (left) is adult Black-tailed Gull with stable plumage, with brown neck (right) is sub-adult Black-tailed Gull with

unstable plumage; b. The surroundings of the experimental equipment, and the transparent box is the acrylic box used for the experiment.
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Experiment 1 is a single-string test, i.e., there is one string with food tied to it. Experiments 2 and 3 are two-string tests with different

arrangements of the strings, only one string tied food. Experiment 2 is a tilt test with two strings and experiment 3 is a cross test with two strings.

Experiment 4 is two strings tied food, with one of the strings being longer and greater amount of slack.
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Table 1 Total number of times and successes times of sub-adults and adult Black-tailed Gulls Larus crassirostris

in four tests

S5 1 24 2 24 3 4 4
Experiment 1 Experiment 2 Experiment 3 Experiment 4
RIRE BRI IREL I587€ /1 FRIREL =RV € BRI IREL I587€ /1 FRIIREL
Total number of Number of Total number  Number of  Total number  Number of Total number ~ Number of
times successes of times successes of times successes of times successes

P AR
Sub-adults 10 3 10 1 10 2 10 0
TR
Adult
Black-tailed 20 17 20 15 20 14 20 10
Gulls
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Experiment 1 is a single-string test, i.e., there is one string with food tied to it. Experiments 2 and 3 are two-string tests with different

arrangements of the strings, only one string tied food. Experiment 2 is a tilt test with two strings and experiment 3 is a cross test with two strings.

Experiment 4 is two strings tied food, with one of the strings being longer and greater amount of slack.
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Fig.4 The moment when adult and sub-adult Larus crassirostris pass the string-pulling test
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Table 2 Results of Mann-Whitney U test

Mann-Whitney Mann-Whitney
Bl s giiti UE st Z (H P
Experiment Mann-Whitney Mann-Whitney
test statistic U-value  test statistic Z-value

1 45.000 -2.962 0.015

2 35.000 -3.308 0.003

3 50.000 -2.544 0.028

4 50.000 -2.693 0.028
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Experiment 1 is a single-string test, i.e., there is one string
with food tied to it. Experiments 2 and 3 are two-string tests with
different arrangements of the strings, only one string tied food.
Experiment 2 is a tilt test with two strings and experiment 3 is a cross
test with two strings. Experiment 4 is two strings tied food, with one

of the strings being longer and greater amount of slack.
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