
Hong Kong Baptist University

MASTER'S THESIS

Effects of algae (Isochrysis galbana) and humic acids on copper toxicity to
polychaete (Hydroides elegans) larvae
Wong, Nga Cheung

Date of Award:
2005

Link to publication

General rights
Copyright and intellectual property rights for the publications made accessible in HKBU Scholars are retained by the authors and/or other
copyright owners. In addition to the restrictions prescribed by the Copyright Ordinance of Hong Kong, all users and readers must also
observe the following terms of use:

            • Users may download and print one copy of any publication from HKBU Scholars for the purpose of private study or research
            • Users cannot further distribute the material or use it for any profit-making activity or commercial gain
            • To share publications in HKBU Scholars with others, users are welcome to freely distribute the permanent URL assigned to the
publication

Download date: 24 May, 2023

https://scholars.hkbu.edu.hk/en/studentTheses/fe9b563b-b86b-498d-9d0f-e426a38086e5


 
 

 
Effects of Algae (Isochrysis galbana) and Humic Acids on  
Copper Toxicity to Polychaete (Hydroides elegans) Larvae  

 
 

 
 
 

WONG Nga Cheung  
 
 
 
 
 

A thesis submitted in partial  fulfillment of  the requirements  
for the degree of  

Master of Philosophy 
 
 
 
 
 
 
 
 

Principal Supervisor: Dr. QIU Jian Wen 
 
 

Hong Kong Baptist University 
 
 

October 2005 
 
 
 

 



 ii

Abstract 

Copper is an essential trace metal for the proper functioning of many enzymes. 

However, elevated copper concentrations in aquatic systems often cause deleterious 

effects on aquatic organisms.  Copper toxicity to aquatic organisms is determined by 

its availability.  In this study, I examined how copper availability was affected by algae 

and humic acids.  Copper toxicity was expressed using the early developmental stages 

of Hydroides elegans, a marine polychaete common in tropical and subtropical waters.  

The results showed that the reduction in labile copper concentration was dependent on 

the algal concentration.  At a minimum concentration of Isochrysis galbana that can 

support the larval development (10P

4
P cells/mL), the reduction in labile copper 

concentration was minimal.  The reduction in copper concentration increased as the 

algae concentration increased.  Without adding algae into the exposure medium, larval 

survivorship could be modeled as a logistic function of copper concentration, with a 

48-h LCB50B of 59 µg Cu/L.  The toxicity curve was displaced to higher total copper 

concentration with increasing algal concentration, with 48-h LCB50 B values of 64 µg Cu/L 

at 10P

4 
Pcells/mL, 98 µg Cu/L at 10P

5
P cells/mL, and 123 µg Cu/L at 10P

6
P cells/mL.  A 

logistic model fitted the larval survival well using residual copper concentration.   

Humic acids (HA), when used at concentrations that can be expected in coastal 
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waters (<16 mg/L), greatly affected the labile copper concentration.  The binding 

between copper and humic acids was strong, with a conditional stability constant of 

6.50 and a complexing capacity of 14.43 µg Cu per mg HA.  Without adding HA into 

the exposure medium, larval survivorship could be modeled as a logistic function of 

copper concentration, with a 48-h LCB50 B of 64.8 µg Cu/L.  The toxicity curve was 

displaced to higher total copper concentration with increasing humic acids 

concentration.  At 16 mg/L of humic acids, the toxicity of copper to H. elegans larvae 

was significantly reduced, with a 48-h LCB50 B of 106.8 µg Cu/L.  

This study highlights the dependency of metal toxicity on algal and humic acids 

concentration and the importance of considering algal sorption and organic binding in 

larval toxicological tests. 
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