
 

Recent papers on habitat restrictions and their impacts on fish biology 

A number of recent papers suggest serious problems in the assumptions 

made in well-established analytical models of fish populations.  These are 

spelled out as follows: 

Caddy, J.F. (2014 a).Why do assessments of demersal stocks largely 

ignore habitat? ICES Journal of Marine Science: Journal du Conseil 

2013 Vol: 0():. DOI: 10.1093/icesjms/fss199. 

This paper summarizes the approaches to habitat conservation given in the 

Unesco book cited earlier, (including the existence of habitat bottlenecks), 

and in Caddy (2008; 2011) referred to in this blog, and spells out the 

remarkable similarities in natural mortality vectors resulting from three 

different approaches to defining these vectors proposed by this author:  

a) by fitting a hyperbola to observed M’s-at-age; 

b) by defining a gnomonic series of increasing duration and assuming 

constant natural mortality rate in each; 

c) by calculating the numbers of a cohort of increasing size capable of 

finding shelter from predation within a fractal surface. 

Further support to the last of these approaches is provided by: 

Caddy, J.F. (2013). Fractal environments select for high von 

Bertalanffy K‘s in crevice-dwelling fishes. Ciencia Pesquera 21(2), pp 

49-56. 

This shows that the severe restriction in crevice numbers with increasing 

size leads to a strong inflexion of the von Bertalanffy growth curve and 

severely stunted species of reef fishes. For these ‘crevice-obligate’ species, 

an increase in M for older fishes is inevitable: a phenomenon shown also 

for the Pedro Bank data collected by Munro for coral reef fishes (see  

Caddy, 2011). 



Two other more recent papers are relevant here and have practical 

importance for fisheries management: 

 Caddy, J.F. (2014b). The advantages offered by Mediterranean shelf 

habitats for the conservation of demersal resources using the refugium 

concept.  Biologia Marina Mediterranea. (in press). 

  “                 (2014c). Assessing Mediterranean fisheries for juveniles 

while recognizing the key role of adult survival to spawning. 

(Conference presentation: Merida, Mexico, Sept. 2014). 

These last two papers deal with an approach to applying management 

methods for fisheries on juveniles, where conventional Beverton and Holt 

approaches are inappropriate if they assume a constant natural mortality 

rate.  

They also deal with cases where conservation of the mature stock 

component is aided by the presence of refugia, reducing their availability 

to capture, which is another aspect of the habitat conservation approach 

stressed by the preceding ICES paper.  

By using Charnov’s criterion that a sustainable population is one where the 

numbers surviving to a given life history stage are not less than the 

numbers of the same stage in the previous generation, it was possible to 

demonstrate through fecundity/recruit calculations with observed data on 

annual egg production per age group (of hake), and the age-specific 

survival rate given by the reciprocal function for M-at-age (Caddy 1990), 

that we come close to meeting the Charnov criterion, despite the very high 

fecundity of the Mediterranean hake. 

Giving a high priority to the conservation of the spawning population than 

is implied by conventional Y/R analyses which focus on juvenile 

conservation, this supports the idea of a sustainable fishery for juveniles as 

opposed to adults, even at relatively high levels of exploitation, as long as 

the spawning stock is protected. The high fecundity of many marine 

organisms is not a guarantee of survival in the absence of management! 

One needs to take into account high levels of predation on juveniles: an 



issue not considered in models that restrict attention to estimate of M for 

adults. 


