Pair Bonded Convict Cichlids
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Social behaviors are a product of evolution, with the environment being the critical selective
force. These social behaviors are a result of evolution acting on organisms within a complex A) B) C) D)
environment. Cooperation is a complex social behavior exhibited by a pair or group of organisms in Total Behavior Aggression Cortisol v Environment
which they assist one another to increase overall fitness. Convict cichlids (Amatitlania siquia, kanna, 50 ’o- 1000~ Cort V Affil Rec'd
nigrofasciata) are a serially monogamous, cooperatively parenting, freshwater fish native to Central ] - 1500~
America. Previous research on pair bonded convict cichlids revealed an increase of behaviors .§4° P=0.017 -515_ -1 § 500- p=0.0005 _
(affiliative and aggressive) in dynamic tanks when compared to isolated tanks [1]. 8 30- g % 600+ %, 1000+ .
In this experiment, hormones were taken from pairs (male and female) of monogamous convict 320_ gm- E‘ 1004 %‘ . . -
cichlids held in two different environments: dynamic and isolated. The dynamic environment g E 3 £ so0d .
contained the focal fish alongside conspecifics, closely mimicking their natural environment. Isolated = 10~ E > 200+ 3 ¢ °
tanks contained pair bonded focal fish and eggs/fry if the pair had any. To understand the hormonal o- = .
_ _ _ 0 1 B B 0- 0 r T r I 1
effects of social environment and thereby behavior, levels of 11-Ketotestosterone (11-KT) and & & 0 10 20 30 40 50
cortisol were measured. Known as the most potent fish androgen, 11-KT is associated with & qﬁ'@ Affilliation Rec'd
aggression, and courting while cortisol is released in response to stress. Convict cichlids are ideal Total behavioral output was signficantly higher in dynamic environments Total acts of aggression was signfficantly higher In dynamic environments Corteol hormome lovels wore Sanioanty Wanar I dymamic envronmants oo ras o signiicant relationship betwean cortisol levels and received
models for behavioral studies due to their extreme levels of social behaviors. In fact, elevated levels
of aggression are necessary to provide proper territory and nest defense [2]. E) F) G) H)
Due to the social nature of convict cichlids, it was hypothesized that steroid hormone levels Change in Cortisol v Change in Behavior Aggression v Change in Cort 11-KT v Treatment 11-KT v Aggression Produced
would be significantly higher in dynamic social environments when compared to isolated social _ 800 800~ 5000- 6000~
environments. Elevated 11-KT levels in dynamic tanks were expected, as the dynamic environment % 600 . 00 . o ¢
permits aggression against conspecifics. So too, the stress of mate protection and brood care was — E o ¢ ° E T T 40004
predicted to correlate with an increase in cortisol. Conversely, pairs in isolated tanks were predicted 2 R?=0.6224 g 400- 2 3000- B
to have low steroid hormone levels. Decreased 11-KT levels were expected due to lack of E p=0.0013 S 200- e T — E 2000- ':E
conspecifics to aggress toward. Similarly, due to the absence of predators and expected decline In < 'E 04— : . 1 - . ¥ 2000-
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We established three fifty-five gallon tanks and two thirty gallon tanks as dynamic 4000 P=0.0378 s000 sl
environments. Each tank was sub-species specific: A. nigrofasciata, siquia, or kanna. Pairs were % 3000 .
allowed to form naturally in groups of 10-15 conspecifics. Sign of pair forming includes defending E‘ 2000 - 2000
the nest (flowerpot) together. Behavioral data consisted of three 10-minute observations. The rates 1000 .
of behavior (aggressive, affiliative, and reproductive) were recorded. Hormones were collected
after the third observation. N N 0 10 20 30 40
Hormones were extracted by leaving the focal fish in a 250 mL beaker of water for 30 minutes < -e-““ﬁ‘ Affiliation Produced
to allow for hormone release. In an unpaired t-test 11-KT levels were significantly higher amongst There was a significant negative relationship between 11-KT and affiliation
Established pairs were moved from the dynamic environment into isolated ten gallon ool produced

aquariums, and were acclimated for 7-10 days. Hormones were collected after performing three
10-minute behavioral observations.

Mouth locks, bites, and displacement were recorded as aggressive behavior. Lateral displays,
tail waggles, nips, and approaches without displacement were recorded as affiliative behavior. Any
behavior directed towards fry was recorded as reproductive behavior. Inter-observer reliability was
established and maintained by simultaneous observations of groups of two individuals and a
correlation analysis was conducted. Correlation coefficients of 0.9 or greater ensured a high
fidelity of observer accuracy.

The fish were fed on a regular schedule, twice a day, with brand flake food. Fish were not fed within
one hour of observations. Fifty percent water changes occurred once a week using de-chlorinated tap
water. Treatment of the fish corresponds with IUCAC Protocol A16050.

Data analysis was done using Prism Software Excel.
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€ The results support our hypothesis that cortisol is higher in dynamic vs isolated social environment. We could not link the increasing cortisol to higher rates of aggression produced toward conspecifics in the
dynamic social environment, nor could we link it to higher rates of affiliation received. We did find a positive correlation between behaviors produced over time and higher levels of cortisol produced.

€ The results do not support our hypothesis that 11-ketotestosterone was higher in dynamic vs isolated social environment. We could not link 11-KT to aggression. We saw a negative correlation between affiliation
produced and 11-KT---the more affiliation the male produced, the lower levels of 11-KT the male exhibited. However, the level of 11-KT is significantly lower in individuals with fry compared to without fry, showing
the relationship between 11-KT and courting behavior.
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