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5.1 INTRODUCTION 

The link between introduction of exotic species into new 
bioregions and the release of ballast water from shipping 
is well documented (Smith and Carlton 1975; Carlton 
1979; Carlton 1985; Simberloff 1986; Carlton et al. 1995; 
Ruiz et al. 1997; Shigesada and Kawasaki 1997). Despite 
the current recognition and acknowledgment of marine 
introductions via modern vectors, the historic movements 
of species by vessels may have led to the introduction of 
species prior to biological surveys. The historical 
movement of organisms was facilitated by wooden vessel 
hull fouling and boring, early mariculture (due to a lack 
of effective quarantine), and the discharge of semi-dry 
and dry ballast. Hewitt (1993; unpub. ms) further 
summarised the vectors into five groups: 1) hull fouling/ 
boring; 2) mariculture; 3) dry and semi-dry ballast; 4) 
ballast water; and 5) intentional and unintentional (e.g. 
the aquarium trade) introductions. Changes in vessel 
design, engines and structural stability over time have 
resulted in reduced travel times. This may have led to an 
increase·in the number of recent introductions. 

5.1.1 Vectors 
Human mediated transport of species across 
biogeographic barriers is not new (Carlton 1979, 1985, 
1992; Crosby 1986; Carlton et al. 1995; Carlton and 
Hodder 1995; Ruiz et al. 1997). The history of European 
expansion however is linked with the modern era of 
biological introductions (Crosby 1986; di Castri 1989). 

Hull fouling and boring 
Many fouling organisms (flora and fauna that attach to 
the hull of vessels), and boring organisms (fauna which 
bore into wooden hulls) are widely distributed with many 
species having near cosmopolitan, though often disjunct 
(e.g. present in harbours and ports) distributions. The fact 
that most biological surveys were conducted long after 
initial explorations and colonisation may have resulted 
in a redistribution of the world's fouling biota long before 
specimen collections, thus obfuscating the origins and true 
distributions of these species. The historic practice of 
careening a vessel in order to scrape the hull and replace 
rotten or damaged timbers may have significantly 
contributed to the inocnlation of hull fouling and boring 

species. Hull fouling continues to act as a modern vector 
for the introduction of numerous species (Coutts 1999; 
Gollasch and Leppakoski 1999). In contrast, boring 
organisms relied explicitly on wooden hulls of vessels. 
The advent of steel hulls reduced this vector to smaller 
recreational vessels. Similarly the development and use 
of various chemical based anti-fouling paints has acted 
to reduce these vectors (however see Coutts 1999). 

Maricu/ture 
Mariculture transplants into Port Phillip Bay have a 
limited history. The Pacific oyster, Crassostrea gigas, was 
transferred to the bay in 1955 from Tasmania, where it 
was originally introduced by CSIRO. As discussed in 
Chapter 8, the Victorian populations of the oyster appear 
to have failed, though recently a population was detected 
in Anderson Inlet (Coleman and Hickman 1986). The 
blue mussel, Mytilus edulis, has been extensively farmed 
in Port Phillip Bay since the 1970's. There is no indication 
that international imports of this stock have occurred. 

Dry and semi-dry ballast 
Ballast is required to stabilise vessels, providing trim and 
stability. When used properly, ballast provides a vessel 
with greater manoeuvrability and more efficient 
propulsion. Vessels too light on ballast can have a greater 
tendency to capsize, while vessels heavy on ballast may 
lose speed and labour under excess weight. Before the 
1840's wooden vessels used dry ballast (rocks, shingle, 
cobble, sand, or alternatively cargo such as timber, iron, 
etc) but because ballast holds tended to accumulate water 
either with uptake of the ballast materials, through 
collection of bilge water, or through leaks in the wooden 
hulls, semi-dry conditions resulted leading to conditions 
similar to intertidal habitats. As discussed below, the 
discharge of dry ballast was significant during the 1800's, 
leading to regulations controlling its disposal during 
deballasting. Dry and semi-dry ballast has been implicated 
in the introduction of a variety of species ( see Chapters 
9, 10, 15, 16 and 18). 

Ballast water 
By the mid-1840's water ballast began to be used and 
became more common in the 1850's when colliers were 
able to hold the water in purpose built compartments 
(Carlton et al. 1995). Ballast water tanks started to become 
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