
(Marler and Hamilton, 1). That local 
dialects have not been demonstrated in 
other mammals except man may be due 
to the extensive gradation and acoustic 
complexity of most mammalian vocal- 
izations, especially those of higher pri- 
mates. 

It is unlikely that variations in dia- 
lect are primarily genetic in origin. Aiio 
Nuevo Island was first reestablished 
as a breeding colony in 1961 by a few 
adults (8). The 50 full-grown bulls 
living there in 1968 and 1969 could 
not have been born there because (i) 
it takes 10 years or more for males to 
attain full size (9), and (ii) none of 
these males bore tags like those at- 
tached to most of the pups born on 
the island each year since 1961 (10). 
Clearly, most of these adult males must 
have immigrated from other rookeries, 
like the original settlers in 1961. These 
data, the uniformity of calls in the Afio 
Nuevo population, and the minimal 
drift from one year to the next, sug- 
gest that immigrants adopted the vocal 
peculiarities or dialect of the breeding 
males already in residence. Indeed, one 
adult male first seen at Afio Nuevo in 
1969, consistently threatened other 
males by first emitting a burst of pulses 
at the rate of 4.7 pulse/sec immedi- 
ately followed by another series at 1.0 

pulse/sec (like other Afio Nuevo 
males) (11). We know from tagging 
studies that interchange of animals oc- 
curs between colonies, particularly 
during the first year of life (12). 

Young male elephant seals may copy 
some of the threat call characteristics 
of adult males in the colony where 
they find themselves. Such a mode of 
transmission would account for the 
rapid development of dialects in sep- 
arated geographic areas and their ap- 
parent perpetuation from one genera- 
tion to the next. Thus, it is also possible 
that man is not the only mammal in 
which normal vocalizations are learned 
from other species members. 
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11. Because this male had two distinct pulse 
rates, he was excluded from other analyses 
reported in this paper. 

12. Numerous marked pups born on one island 
land on another (as far away as 944 km) 3 
to 4 months after birth. Although we have 
tagged only pups extensively, we have ob- 
served subadult males on Isla de Guadalupe 
that were tagged on San Miguel Island and 
vice versa. We do not yet know whether 
these are temporary movements or permanent 
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Stehli, Douglas, and Newell (1) pre- 
sent the thesis, previously advocated 

by Darlington (2) in a slightly different 

form, that evolutionary rates tend to be 

greater in tropical areas than in tem- 

perate ones. While this thesis may be 

correct, the evidence given needs ex- 
amination. My competence is greatest 
for mammals and so I will emphasize 
this group. 

Stehli et al. compare the earliest rec- 
ords of all extant mammalian families 
in central west Africa with those of 
northern Eurasia. There is an impor- 
tant bias here. The fossil record is very 
much poorer in the former area than in 
the latter, and this is generally true for 

comparisons between tropical and tem- 

perate regions. Therefore families 
which have been endemic to the pres- 
ent-day tropics throughout their exist- 
ence will have a poorer chance of be- 

ing found at a time near their origin 
than will families which have occurred 
in areas that are now temperate. The 

high proportion of tropical families not 
known earlier than the Pleistocene (Fig. 
1) and the complete absence of such 
families in the cooler north temperate 
region illustrate this point. Bats, which 
have an unusually poor fossil record, 
are disproportionately numerous in the 

tropics. It is invalid to infer that families 
unknown before the Pleistocene origi- 
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nated relatively recently. For example, 
the Tupaiidae had no known fossil rec- 
ord at all until 1965, when a genus 
probably referable to that family was 

reported from the Middle Paleocene 
(3). 

With the above-mentioned point of 
view, I have therefore analyzed the 
major tropical and north temperate 
faunas of recent mammals (4). Data 
on distribution are from Darlington 
(2), with a few modifications from 
standard regional checklists. Data on 

ages are from Romer (5) unless specifi- 
cally noted otherwise. I have subjec- 
tively distinguished between families 
for which there is reason to believe the 

origin was appreciably earlier than the 
first record, and the remainder. I have 
included, in a distinguishable form, 
families regionally extinct after the last 

glaciation, because of the possibility 
that man contributed to their extinc- 
tion (6, 7). Only the marine whales are 
excluded. The list of families (8) per- 
mits modification of my results by 
others using different criteria or data. 
Absence of such data and of geo- 
graphic boundaries precludes detailed 

comparison with the results of Stehli 
et al. (1). 

It is obvious from comparison of 

parts A to D in Fig. 1 with parts E and 
F that there is no tendency for tropical 
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families of mammals to be older than 
temperate families. In fact the reverse 
is ostensibly true, a probably fortuitous 
agreement with an idea of Matthew 
(9). Figure 2 shows the extent of this 
reversal when families present in both 
climates have been removed. Even in- 
clusion of all doubtful ages leads to 
an identical mean of about 24 X 106 
years for both climates, whether or not 
the postglacial extinctions are consid- 
ered. Other reasonable conventions can 
remove this reversal (10), proving its 
biological unimportance. 

I follow Stehli et al. (1) and Simpson 
(11) in regarding the modified sur- 
vivorship distributions as estimating, 
inversely, rates of origination of taxa. 
This is a form of taxonomic rate of 
evolution (11). 

Some noise is present in the method 
used here in addition to the reasons 
given by Stehli et al., because some 
families now endemic to one climate 
formerly occurred in the other and may 
have originated in either. It is the rate 
of origination in each climate that is 
relevant, and our knowledge of the 
area of origin of most families is 
too poor to study this rate directly. 
It follows that the correlation between 
places of origin and present distribu- 
tion cannot be usefully estimated and 
although it is undoubtedly positive it 
may be much less than 1. Therefore 
positive results should be less suspect 
than negative ones. 

The climate zones I use, as did Stehli 
et al., are those which now exist and 
which therefore are the ones most rele- 
vant to current distributions. Earlier in 
the Cenozoic, however, when most 
mammalian families originated, the 

tropical and subtropical zones extended 
farther north to include parts of my 
North Eurasian and North American 
regions (12). This creates the further 
complication that effects of regional 
endemism and effects of climate will 
not coincide. With consideration of 
many more taxa when more evidence 
is available, however, this difference 
should itself permit a distinction be- 
tween the two effects. 

The pelecypod data of Stehli et al. 
also do not seem to support the thesis 
of greater evolutionary rates in the 
tropics. The individual data are not 
yet published and I have had to esti- 
mate from the graphs. While it is true 
that families of apparently Neogene 
origin are relatively commoner among 
tropical endemics than among cosmo- 
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politans, the mean age is the same 
(129 X 106 compared with 133 X 106, 
respectively) (13). However, if ona 
uses mean known ages of families for 
each of the pelecypod stations (14), 
the regression of age (millions of years) 
on unsigned latitude has a slope of 
0.39, which differs from 0 with a prob- 
ability of more than 0.99. The source 
of the remaining data, for Cretaceous 
planktonic foraminiferans, is not given, 
although the graphs as presented do 
support the thesis. 

The ratio used to show that Permian 
brachiopods decrease in diversity pole- 
ward, does so merely analytically. The 
ratio is of Tethyan (tropical) endemics 
to cosmopolitans. Obviously the pro- 
portion of tropical endemics is greatest 
in tropical regions, since the class is 
defined by its distribution. It is merely 
surprising that some "Tethyan endem- 
ics" occur more than 70?N. The prob- 
lem of variable sample size, which the 
ratio was meant to offset, is best con- 
trolled directly even if new samples 
must be collected. 

Explanation and application of cli- 
matic differences in evolutionary rates 
must depend on the existence of such 
differences and these have not yet been 
adequately shown. Stehli (10) has un- 
published results for recent foramini- 
ferans that seem best interpretable by 
this hypothesis, however. 

LEIGH VAN VALEN 

Department of Anatomy, 
University of Chicago, 
Chicago, Illinois 60637 
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(5). The earliest ages 1 use are coded as 
follows: A, Pleistocene (including Recent); B, 
late Pliocene; C, early Pliocene; D, late 
Miocene; E, Middle Miocene; F, early 
Miocene; G, late Oligocene; H, Middle OligD- 
cene; J, early Oligocene; K, late Eocene; L, 
Middle Eocene; N, late Paleocene; P, Midlle 
Paleocene; Q, early Campanian. Didelphidae 
(iv, vi) Q (15), (Caenolestidae) (iv) M, 
Tupaiidae (i, ii) P (3), (Macroscelididae) (iii) 
J, (Galeopithecidae) (i) A, Erinaceidae (i-iii, 
v) K, Talpidae (i, ii, v, vi) K, Soricidae (i-vi) 
K (16), Tenrecidae (iii) L (17), (Chrysochlori- 
dae) (iii) F, (Pteropodidae) (i-iii) A (18), 
(Rhinopomatidae) (i-iii) A, (Emballonuri-'ae) 
(i-iv) J, (Noctilionidae) (iv) A, (Nycteridae) 
(i-iii) A, (Megadermatidae) (i-iii) J, Rhinclo- 
phidae (i-iii) K, Hipposideridae (i-iii) L, 
(Phyllostomatidae) (iv) J, (Desmodontilae) 
(iv) A, (Natalidae) (iv) A, (Furipteridae) (iv) 
A, (Thryopteridae) (iv) A, (Vespertilionilae) 
(i-vi) J, (Molossidae) (i-vi) G, (Lori idae) 
(i-iii) F, (Tarsiidae) (i) A (19), (Callithrici- 
dae) (iv) G, (Cebidae) (iv) G, (Cercopitheci- 
dae) (i-iii) F, Pongidae (i-iii) J, H Jminidae 
(i-vi) D, Aplodontidae (vi) K, Sciuridae (i-vi) 
J, Echimyidae (iv) J, Chinchillidae (iv) J, 
Dasyproctidae (iv) J, Dinomyidae (iv) F, Cavii- 
dae (iv) D, Hydrochoeri:lae (iv) C, Ercthi- 
zontidae (iv, vi) J, Cricetidae (ii-vi) J, (Muri- 
dae) (i-iii, v) D, Dipodidae (iii, v) G, Zapodi- 
dae (v, vi) G, Geomyidae (vi) H, Heteromyi- 
dae (iv, vi) J, Gliridae (iii, v) L (20), (Pla'a- 
canthomyidae) (i, ii) A, (Seleviniidae) (v) C, 
Spalacidae (v) C, Rhizomyidae (iii) H, Cas- 
toridae (v, vi) J, (Thryonomyidae) (iii) A 
(21), (Bathyergidae) (iii) F (22), (Hystrici 'ae) 
(i-iii, p-v) E, (Anomaluridae) (iii) F (22), 
(Pedetidae) (iii) F, (Dasypodidae) (v, vi) N 
(23), Glyptodontidae (p-iv) L, Megalonychi- 
dae (p-iv, p-vi) F (24), (Megatheriidae) (p-iv, 
p-vi) G, (Bradypodidae) (iv) A, Mylodontidae 
(p-iv, p-vi) J,' (Myrmecophagidae) (iv) F, 
Manidae (i-iii) J, (Ochotonidae) (v, vi) H, 
(Leporidae) (i-vi) K, Canidae (i-vi) K, Ursi- 
dae (i, ii, iv-vi) H, Otariidae (iv-vi) F, (Odo- 
benidae) (v. vi) D, Procyonidae (iv, vi) J, 
Mustelidae (i-vi) J, Phccidae (v, vi) E, Viverri- 
dae (i-iii) K, Hyaenidae (ii, iii, p-v) E, 
Felidae (i-vi) K, (Orycteropodidae) (iii) F, 
Platanistidae (ii, iv) F, (Procaviidae) (iii) J, 
Gomphotheriidae (p-iv, p-vi) J, (Mastodonti- 
dae) (p-vi) F, Elephantidae (i-iii, p v, 
p-vi) F, Dugongidae (i, ii, v) L, (Tricheci- 
dae) (iii, iv) F, Macraucheniidae (iv) N, 
Toxodontidae (p-iv) J, Equidae (iii, p-iv, v, 
p-vi) M, Tapiridae (i, iv, p-vi) J, Rhinocero- 
tidae (i-iii, p-v) J (25), Suidae (i-iii, v) J, 
Tayassuidae (iv, p-vi) J, Anthracotheriidae 
(p-i) L, Hippopotamidae (p-i, p-ii, iii, p-v) 
B, Camelidae (iv, p-vi) K, (Tragulidae) (i-iii) 
F, Giraffidae (iii) F, Cervidae (i, ii, iv-vi) F, 
Antilocapridae (vi) E, Bovidae (i-iii, v, vi) H. 
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only 91, which suggests an inaccuracy in the 
graph. Any real effect may be related to 
better sampling of cosmopolitans, as is -true 
for temperate mammals. 

'14. Data given by F. G. Stehli, personal com- 
munication, as mean ages. 
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h.gh-cusped teeth and an ungual phalanx on 
the second digit of the manus, and it may 
be referred to the Microchiroptera at least 
pending better knowledge of its shoulder. 
However, body size is large and the talonid of 
a cheek tooth is small. The Miocene record 
of Roussettus refers to the megadermatid 
microchiropteran Miomegaderma [C. Gaillard, 
Bull. Soc. Linn. Lyon 7, 110 (1928)]; the 
earliest known record of the Pteropodidae is 
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The Joint IUPAC-IUB Commission 
on Biochemical Nomenclature (CBN) 
decided in 1968 to include enzyme 
nomenclature within its field of work. 
After considering the report Enzyme 
Nomenclature: Recommendations (1964) 
of the International Union of Biochem. 
istry on the nomenclature and classifica- 
tion of enzymes, together with their 
units and the symbols of enzyme kinet- 
ics (Elsevier, New York, 1965), CBN' 
decided, at its 1969 meeting, that the 
time was appropriate for a revision and 
an extension of this report. It has there- 
fore set up a committee which has 
been asked to work toward a revision 
of Enzyme Nomenclature, including 
the addition of newly described en- 
zymes, by 1971. The convener of the 
committee is Professor E. C. Webb, De- 
partment of Biochemistry, The Univer- 
sity of Queensland, St. Lucia, Brisbane, 
4067 Australia. It would be helpful to 
the committee if all biochemists who 
have suggestions concerning the addi- 
tion of enzymes that are omitted from 
the existing report, concerning errors in 
the existing report, or concerning im- 
provements in the existing names would 
send them directly to Professor E. C. 
Webb as soon as possible and prefer- 
ably before 31 March 1970. 
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