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Fig. 0-1. Classification of the marine environments. The percentages refer to 

all Earth's surface area of the ocean floor included in each depth zone.



Fig. 1-1. Phylogenetic tree constructed by least-squares (Fitch-
Margoliash) analysis based on peptide mapping of A4-LDH homologs 
from Coiyphaenoides species (Wilson et al., 1991). *Species used in this 
study.



Fig. 1-2. Deep-sea fish Coryphaenoides yaguinae. These fish were 

caught from 5600m deep.



Fig. 1-3. The deep-sea pot. The bait, mostly sardine, were put into the 

white bottles in the pot.



Fig. 1-4. Deep-sea pots with long lines for sampling the deep-sea fish. 

Distance between two pots is about 100m. The pots are set on the bottom 

overnight.



Fig. 1-5. The R/V Soyo-maru is a research vessel of National Research 

Institute of Fisheries Science. This ship has 892 gross tons.



Fig. 1-6. The 10000m trawl winch used in sampling by the deep-sea pots. 

The trawl winch has no long lines in this condition. The volume of the 

blue bucket on the winch is 20L.



Fig. 1-7. Levels of saturation for base substitutions in the 12S rRNA and COI 

genes among the ingroup Coryphaenoides species and between Coryphaenoides 
species and outgroup species. (A) 12S rRNA and (B) COI (third codon 

position) genes. Open symbols indicate pairwise comparisons of transition vs. 
transversion within the ingroup, and closed symbols indicate those between 
ingroup and outgroup species.



Fig. 1-8. Comparison of partial nucleotide sequences of the 12S rRNA gene 
of Coryphaenoides species. A dash indicates an identical nucleotide with 
that of C. acrolepis. The sequences correspond to positions 68-892 of the 
Atlantic cod homolog (Steinar and Ingrid, 1996). The sequences of 
Coryphaenoides species are available from the DDBJ/EMBL/GenBank 
nucleotide databases with accession numbers AB018224-AB018232.



Fig. 1-8. continued



Fig. 1-9. Comparison of partial nucleotide sequences of the COI gene of 
Coryphaenoides species. A dash indicates an identical nucleotide with that 
of C. acrolepis. The sequences correspond to positions 6167-6611 of the 
Atlantic cod homolog (Steinar and Ingrid, 1996). The sequences of 
Coryphaenoides species are available from the DDBJ/EMBL/GenBank 
nucleotide databases with accession numbers AB018233-AB018241.



Fig. 1-10. Phylogenetic tree constructed by the maximum parsimony method 
based on the 12S rRNA gene of Coryphaenoides species. Numbers denote the 
bootstrap percentages out of 1000 replicates, above branches for MP, left below 
branches for NJ and right for ML. A. macrochir and C. gilberti are used as the 
outgroup. Fish appearances were cited from Nakabo (2000).



Fig. 1-11. Phylogenetic trees constructed by maximum parsimony method (A), 
neighbor joining method (B) and maximum likelihood method (C) based on the 
COI gene sequences of Coiyphaenoides species. Numbers on internal branches 
denotes the bootstrap percentage out of 1000 replicates. Scales indicate the 
evolutionary distances of the base substitution per site, estimated by the 
Kimura's two-parameter method. A. macrochir and C. gilberti are used as the 
outgroup.



Fig. 1-12 . Phylogenetic tree constructed by the maximum parsimony method by 
combination data of the 12S rRNA and the COI genes of Coryphaenoides species. 
Numbers denote the bootstrap percentage out of 1000 replicates, above branches 
for MP, left below branches for NJ and right for ML. A. macrochir and C. 

gilberti are used as the outgroup. An arrow indicates the point of the radiation 
between abyssal and non-abyssal Coryphaenoides species, which was estimated to 
have occured approximately 3.2-7.6 million years ago (see text).




