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Fossil Crocodilians Grew Larger  
and Longer, and Lived Longer  
than Extant Crocodilians

Jake Hebert

Abstract

Whatever factor or factors enabled extreme human longevity 
in the pre- and immediate post-Flood worlds likely also af-

fected the animal kingdom. Thus, direct or indirect evidence for 
greater past animal longevity is also de facto evidence for greater 
past human longevity. The field of skeletochronology is making 
it possible to deduce information about the ontogenetic growth 
trajectories of giant fossil crocodilians such as Deinosuchus rio-
grandensis (alternately, D. hatcheri) and Sarcosuchus imperator. 
Their growth curves indicate that these crocodilians grew for at 
least 50–60 years, a duration significantly greater than even the 
total typical 30-year lifespan of extant crocodilians. Moreover, 
a smoothed Deinosuchus growth curve published in the main-
stream evolutionary literature suggests this age of 50 years likely 
significantly underestimates the true age at maturity. Given the 
evidence from longevity studies linking both larger adult body 
sizes and greater ages at maturation to greater longevity, the large 
adult body sizes of Deinosuchus and Sarcosuchus and their pro-
longed maturation intervals are indirect evidence of lifespans 
greater than extant crocodilians. Other giant fossil crocodilians, 
some of which may be direct ancestors of extant crocodilians, 
were also likely experiencing greater longevity. Moreover, the 
similarity of giant crocodilian body sizes in Cretaceous, Miocene, 
and Pliocene strata suggest that these crocodilians obtained their 
giant sizes under similar environmental conditions. This could 
suggest they all lived in the pre-Flood world and would be an-
other argument for a ‘high’ Cenozoic Flood/post-Flood boundary.
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Introduction
Creation researchers have long noted 
(e.g., Taylor, 1987; Morris, 1993, Woet-
zel, 2013; Nelson, 2017; and Coppedge, 
2023) that extant animals are often 
represented by much larger and more 
massive fossil ancestors. This trend 
extends to the crocodilians, members 
of the order Crocodylia (or Crocodilia). 
The order Crocodylia is composed of 
three extant families, Crocodylidae, 
Alligatoridae, and Gavialidae. The 
family Crocodylidae is composed of 
true crocodiles, while the Alligatoridae 
consists of alligators and caimans. The 
Gavialidae consists of gharials and 
false gharials. 

Crocodilians generally have similar 
body shapes (Figure 1) but vary in size 
and especially in the shape of their 
snouts. The gharial and false gharial 
have long, narrow snouts compared to 
most crocodilians. Likewise, the jaws of 
alligators and caimans tend to be more 
‘U’-shaped than the ‘V’-shaped jaws 
of crocodiles, and a greater number of 
teeth are visible in the mouths of croco-
diles than in alligators (Hennigan, 2008). 
As a matter of nomenclature, the name 
‘crocodilian’ is used as a generic term 
for all crocodile/alligator/gharial-like 
animals, extant and extinct, whereas 
‘crocodile’ is used to indicate only true 
crocodiles in the family Crocodylidae.

Of particular relevance to this 
study are the giant fossil crocodilians 
Deinosuchus riograndensis (or Deinosu-
chus hatcheri) and Sarcosuchus imperator. 
Their fossils are found in Cretaceous 
strata, stratigraphically below the K-Pg 
(or K-T) boundary, which means they 
must date from the Flood, regardless 
of whether one holds to a ‘high’ or ‘low’ 
Cenozoic boundary between Flood and 
post-Flood rocks.

Deinosuchus Background 
Information
The suffix suchus is the Latin form of 
the Greek word soukhos, which refers 

to a crocodile (Sibley 2023). Of course, 
deino is Greek for “terrible” (e.g., di-
nosaur means “terrible lizard”). Thus 
the name Deinosuchus means (Figure 
2) ‘terrible crocodile’ or ‘terror croco-
dile,’ but it has been described as an 
‘alligatoroid,’ more closely related to 
alligators than to crocodiles (Cossette 
and Brochu, 2020; Diaz, 2020). 

Deinosuchus expert David Schwim-
mer (2002, p. 13) wrote that “to the 
casual observer, a Deinosuchus would 
appear to be a cross between a huge 
alligator and a huge crocodile” and 
stated that it would be “almost indis-
tinguishable” from living crocodilians 
(Broom, 2018). Nevertheless, Schwim-

mer has said that he is not comfortable 
describing Deinosuchus as an alligator 
or crocodile per se (Schwimmer, 2002, 
p. viii). Deinosuchus had some notice-
able anatomical differences between 
it and extant crocodilians, particularly 
its bulbous snout that is absent from 
extant crocodilians. Hence, it may have 
belonged to a different Genesis kind 
than the kind or kinds to which extant 
crocodilians belong.

Deinosuchus was enormous. Most 
body length estimates range from the 
more conservative 8–10 meters (Erick-
son and Brochu, 1999) to more gener-
ous estimates of 10.6 to 13.7 meters 
(Broom, 2018). An 8-to-10-meter-long 

Figure 1. Representatives of the three families in the order Crocodilia: Cro-
codylidae, Alligatoridae, and Gavialidae. Clockwise, starting from top-left of 
image: the saltwater crocodile (Crocodylus porosus), the American alligator 
(Alligator mississippiensis), and the gharial (Gavialis gangeticus). Image cred-
its: Composite Image: Little Jerry, CC BY-SA 4.0. https://creativecommons.org/
licenses/by-sa/4.0/.  Saltwater crocodile image credit: Molly Ebersold of the St. 
Augustine Alligator Farm (public domain). American alligator image credit: 
Postdlf, CCA-SA 3.0 Unported. https://creativecommons.org/licenses/by-sa/3.0/
deed.en. Gharial image credit: Charles J. Sharp; sharpphotography.co.uk. CCA-
SA 4.0 International. https://creativecommons.org/licenses/by-sa/4.0/deed.en. 

https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://creativecommons.org/licenses/by-sa/4.0/deed.en
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Deinosuchus would have an estimated 
body mass of between 2500 and 5000 
kilograms (Erickson and Brochu, 1999).

A well-known painting by R.D. 
Martin depicts a Deinosuchus lunging 
from a body of water, preparing to 
take a bite out of a startled Alberto-
saurus. Given the likely fearsomeness 
of this creature, Thomas and Biddle 
(2023) have suggested Deinosuchus as 
a candidate for the Biblical Leviathan 
described in Job 41. 

By evolutionary reckoning, Deino-
suchus lived about 83 to 74 million 
year ago, during the Late Cretaceous. 
Schwimmer (2002, pp. 48, 107) has 
noted that D. hatcheri and D. riogran-
densis specimens from the American 
west and southwest (e.g., Texas and 
Montana) tend to be larger but less 
numerous than the D. schwimmeri (for-
merly D. rugosus) specimens from the 
eastern United States (Mississippi, Ala-
bama, Georgia, and North Carolina). 
Or to put it another way, Deinosuchus 
specimens on the western side of the 
so-called Late Cretaceous Western 
Interior Seaway are larger and less 
numerous than those on the eastern 
side. Schwimmer (2002) estimates the 
eastern variety to be about 8 meters 
long, but the west-southwestern vari-
ety to be possibly as long as 12 meters. 
One possible explanation for the dif-
ference in body sizes could be CET 
(continuous environmental tracking) 
adaptations to different environments 
(Guliuzza and Gaskill, 2018). Another 
possibility is that larger adults pan-
icked during the Flood, leaving behind 
the more numerous but smaller and 
slower juveniles, so that they were 
physically separated during the chaos 
of the Flood.

There has been some controversy 
regarding the naming of Deinosuchus. 
The first Deinosuchus fossils were found 
in Montana by T. W. Stanton and J. B. 
Hatcher in 1903 and were reported by 
W. J. Holland six years later (Holland, 
1909; Schwimmer, 2002). Holland 

named the species Deinosuchus hatcheri 
in Hatcher’s honor. The fossils com-
prising this holotype (name-bearing) 
specimen consisted of two large ver-
tebrae, some ribs, and about 25 bony 
scutes called osteoderms. 

However, it was a well-known 
American Museum of Natural History 
reconstruction of a giant crocodilian 
jaw from the Rio Grande region of 
Texas that brought Deinosuchus to the 
attention of the general public. The 
reconstructed specimen was originally 
named Phobosuchus riograndensis, but 
the name was changed to Deinosuchus 
riograndensis in 1979 (Schwimmer, 
2002). It is now recognized that this 
famous reconstruction was inaccurate 
in some respects.

Giant crocodilian fossil teeth were 
found in North Carolina in 1858. They 
were originally designated as Polypty-
chodon rugosus, but the name was later 
changed to D. rugosus. Deinosuchus 

species from the eastern United States 
were later renamed as D. schwimmeri 
in David Schwimmer’s honor (Cossette 
and Brochu, 2020).

Because the D. riograndensis fossil 
material is more abundant than that 
associated with D. hatcheri, Cossette 
and Brochu (2020) proposed making 
D. riograndensis the type species, rather 
than D. hatcheri. 

Sarcosuchus imperator 
Background Information
Sarcosuchus imperator has been de-
scribed as a giant crocodile (or ‘super 
croc’) but with a snout similar to that of 
a gharial. As in the case of Deinosuchus, 
suchus refers to a crocodile. Sarco- comes 
from the Greek σομχος, meaning 
‘flesh,’ and imperator is Latin for com-
mander. Thus Sarcosuchus imperator 
is the “flesh crocodile emperor.” By 
evolutionary reckoning, it lived in 

Figure 2. Reconstruction of Deinosuchus hatcheri in the Natural History Museum 
of Utah. Image credit: Daderot. CC0 1.0 Universal Public Domain Dedication. 
https://creativecommons.org/publicdomain/zero/1.0/deed.en. 

https://creativecommons.org/publicdomain/zero/1.0/deed.en
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Africa and South America in the Early 
Cretaceous, roughly 113 million years 
ago (Rigby, 2021). Sereno et al. (2001) 
estimated it to have a length between 
11 and 12 meters, but this length esti-
mate was later revised downward to 
between 9 and 9.5 meters (O’Brien et 
al., 2019). Booker (2005) has suggested 
S. imperator as a candidate for the Bibli-
cal Leviathan.

Like Deinosuchus, some aspects of 
the anatomy of S. imperator are distinct 
from those of extant crocodilians. For 
instance, S. imperator did not have the 
ball-and-socket (procoelous) vertebrae 
joints typical of extant crocodilians 
(Sereno et al., 2001). Like Deinosuchus, it 
had a somewhat bulbous snout. Hence, 
it is possible that S. imperator may, like 
Deinosuchus, represent a distinct cre-
ated Genesis kind.

The Physiological 
Importance of Body Mass
Theodosius Dobzhansky (1973) fa-
mously wrote in an anti-creationist es-
say, “Nothing in biology makes sense 
except in the light of evolution.” Many 
years later, C.A. Brassey and J.D. Gar-
diner (2015) turned this phrase to say, 

“Nothing in biology makes sense except 
in the light of [body mass].” They went 
on to say (p. 1), “Body mass is argu-
ably the most fundamental property 
of an organism, and key evolutionary 
concepts within the fields of ecology, 
physiology, and biomechanics can only 
be understood within its context.” Al-
though we creationists would disagree 
with Brassey and Gardiner’s evolution-
ary viewpoint, I believe they are correct 
when they describe the great impor-
tance of body mass in understanding 
physiology and biomechanics. 

Creation researchers have long 
noted (e.g., Taylor 1987, Morris 1993, 
Woetzel 2013, Nelson 2017, and 
Coppedge 2023) that extant animals 
are often represented by much larger 
and more massive fossil ancestors. In 

1982 creation researcher Donald W. 
Patten (1982, p. 40) suggested that the 
Genesis patriarchs were larger, lived 
longer, and took longer to mature than 
extant humans:

Besides the decline in lifespans 
as seen in Genesis after the flood, 
there was also a decline in the 
age of the patriarchs at the time 
of their firstborn son, hence a 
decline in age of arrival at sexual 
maturity, and presumably skeletal 
maturity. Hence the smallness of 
contemporary animals compared 
to fossil ones. 

Although I am not confident that 
the sons listed in Genesis 5 and 11 are 
all firstborn, I think Patten was abso-
lutely correct that the Genesis historical 
data (particularly in Genesis 5) strongly 
imply delayed sexual maturation, and 
probably delayed skeletal maturation, 
as well. Creation researcher Greg Bea-
sley (1990, p. 5) later wrote:

The fossilised remains of both flora 
and fauna are, as a rule, signifi-
cantly larger in the past than in their 
extant counterparts. One possible 
explanation for this ‘shrinkage’ 
over time is that the growth poten-
tial of living organisms has been 
impeded through earlier maturation 
and declining longevity; a conse-
quence of changes in the prevailing 
biospheric conditions during the 
earth’s recent past. It is proposed 
that these changes were brought 
about by, and as a consequence 
of, geophysical, atmospheric and 
biological changes, initiated dur-
ing the Flood. The writer proposes 
that morphological shrinkage is 
primarily a phenomenon of the 
post-Flood period, as was declin-
ing longevity and earlier skeletal 
maturation. [italics mine, boldface 
his]

The deduction that ancient humans 
might have been larger than extant 
humans was fairly obvious, given 
the widespread giantism in the fossil 

record. However, Patten and Beasley’s 
deduction that long-lived creatures 
in general and humans in particular 
should take longer to mature is par-
ticularly noteworthy, as it appears to 
have been deduced almost entirely, 
if not entirely, from the Scriptural 
data alone. Although some references 
published in the 1980s (Lindstedt 
and Calder 1981, Calder 1984, and 
Schmidt-Nielsen 1986) discussed the 
idea that biological timescales (includ-
ing lifespan and maturation times) are 
mass-dependent, neither Patten nor 
Beasley appears to have been aware 
of these references, as they do not 
cite them. 

Testing a Creationist 
Prediction
In essence, Patten and Beasley pre-
dicted that longer-lived creatures 
should be larger and take longer to 
mature than creatures with shorter 
lifespans (Figure 3). At the time, there 
were very little data available to test 
that hypothesis. However, that is be-
ginning to change. Multiple studies 
published in the last 20 years or so 
show positive correlations between 
larger body mass and greater longev-
ity, as well as between larger body 

Figure 3. Studies of extant animals 
have shown that larger adult body 
sizes and longer maturation times are 
generally positively correlated with 
greater longevity. 
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mass and greater ages at maturation. 
In short, larger creatures tend to live 
longer and take longer to mature than 
smaller creatures. Admittedly, most of 
these studies span higher taxonomic 
categories (classes, orders, and fami-
lies), but some show these correlations 
even within a single genus or species 
(see Sato, 1994; Genade et al., 2005; Lee 
et al., 2013). Overviews of these studies, 
including apparent contrary evidence, 
are provided in Hebert (2023b) and 
Hebert, Overman, and Sherwin (2024).

Moreover, the field of sclerochro-
nology is now making it possible to test 
this 42-year-old creationist prediction 
by comparing the lifespans, sizes, and 
maturation times of fossil organisms 
to those of their extant, living counter-
parts. Sclerochronology (Moss, Ivany, 
and Jones, 2021) is the study and count-
ing of periodic features in the skeletal 
portions of animals that grow by accre-
tion, such as the shells of bivalves like 
clams and oysters. Paleontologists are 
using similar techniques to also count 
periodic growth structures in other 
taxa such as fishes, gastropods (Jones, 
Arthur, and Allard, 1989; Jambura and 

Kriwet, 2020; Shimada et al., 2021), and 
reptiles (Erickson and Brochu, 1999; 
Erickson, Rogers, and Yerby, 2001; 
Woodward, 2005). The use of growth 
increments in bones to determine age 
is called skeletochronology (Hutton, 
1986).

Ontogenetic Growth Curves
The von Bertalanffy (1938) growth 
function (VBGF), depicted graphically 
in Figure 4, is often used to describe 
the ontogenetic growth of various or-
ganisms. The organism’s length L as a 
function of time t is given by:

( )0( )( ) 1 k t tL t L e− −
∞= − 	 (1)

In Equation (1), time t is measured 
in years, as is the time t0, the theoreti-
cal time at which the organism has a 
body length of zero. The parameter k 
(with units of years-1) controls the rela-
tive speed with which the organism 
reaches an adult body length of L∞. It 
should be noted that k is not a growth 
rate per se, although it is a proxy for 
growth rate. Lower and higher k values 

are associated with slower and faster 
growth, respectively.

Theoretically, Equation (1) de-
scribes indeterminate (never-ceasing) 
growth, since for any finite time t the 
organism’s growth never quite stops. 
As a practical matter, however, it is of-
ten used to model both indeterminate 
and determinate growth, since one can 
treat the age at skeletal maturity as the 
time at which the slope of the function 
becomes arbitrarily small. However, 
Day and Taylor (1997) have criticized 
the use of the VBGF, particularly for 
modeling determinate growth, stating 
that the VBGF “often fails to provide an 
appropriate description of prematurity 
growth” (pp. 381–382). They argue 
that two separate equations, one for 
younger ages and a second for older 
ages close to maturity, are needed to 
accurately model ontogenetic growth. 
However, we are here most concerned 
with correctly modeling growth closer 
to ages at maturity, and the VBGF 
seems to do this reasonably well. Thus, 
most researchers ignore this complica-
tion, as we do here. The VBGF is used 
by commercial fisheries to model fish 

Figure 4. The von Bertalanffy growth curve, showing an 
organism’s length or height as a function of time since 
birth or hatching. Growth effectively, if not completely, 
stops when the organism reaches skeletal maturity at 
time tmature.

Figure 5. Theoretical mass-versus-age growth curve de-
rived by West, Brown, and Enquist (2001), showing the 
manner in which fraction of adult body mass varies as a 
function of (normalized) time τ since birth or hatching. 
Reproduced from Figure 7 of Hebert (2023b). Used by 
permission of Cedarville University and the Interna-
tional Conference on Creationism.
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growth, and it is the growth curve most 
often used to model the growth of bi-
valves, like clams and oysters (Moss et 
al, 2021). Relevant to our purposes here, 
most studies of crocodilian ontogenetic 
growth use the VBGF (Viotto, Navarro, 
and Piña, 2020). 

It should be noted that the VBGF is 
ideally obtained from length-versus-
age data for a population. As such, L∞ 
is the average size of organisms in the 
population that live long enough to 
reach maturity. Hence, some mem-
bers of the population will have adult 
body sizes greater than L∞, and some 
will have adult body sizes less than L∞. 
When fitting a VBGF to length-versus-
age data for a population, a computer 
program uses nonlinear least squares 
regression to find the values of k, t0, 
and L∞ that give the best overall fit to 
the data.

West, Brown and Enquist (2001) 
have developed a metabolic theory 
of ontogenetic growth, in which the 
organism’s mass m as a function of 
time t is given by

1
41
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01 1 atMmm e
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−
−

     = − −   
     

		  (2)

In Equation (2), M is the adult body 
mass, m0 is the mass at time t = 0, and a 
is a taxon-specific constant. A general-
ized form of Equation (2) is shown in 
Figure 5. In Figure 5, the fraction of 
adult body mass is plotted as a func-
tion of a dimensionless time parameter 
τ. Hence, Equation (2) and Figure 5 are 
general results that may be applied to 
a wide array of organisms. With some 
algebraic manipulation (West, Brown, 
and Enquist, 2001; Hebert, 2023b), it 
is possible to show that an organism’s 
adult body mass M is proportional to 
the fourth power of its age at skeletal 
maturity, tmature :

4
matureM k t= ⋅ 	 (3)

The value of k is taxon-dependent. 
Thus, we might expect larger, more 
massive versions of creatures within a 
biblical kind to take longer to mature. 
However, it should be noted that k 
in Equation (3) may also depend on 
ambient conditions, which certainly 
have changed after the Flood. Thus 
one likely cannot safely assume, un-
til demonstrated otherwise, that the 
proportionality ‘constant’ k for a par-
ticular taxon would have necessarily 
remained the same before and after 
the Flood.

Inferring Crocodilian Ages 
from Dorsal Osteoderms
Hutton (1986, p. 333) showed that 
growth in Nile crocodiles from Zim-
babwe was “strictly confined” to the 
hot season (late October to mid-March), 
when water temperatures were highest. 
This makes sense in light of the fact 
that crocodilians are poikilothermic 
(“cold-blooded”). Hence their rates of 
bone growth and deposition vary with 

ambient temperatures (Schwimmer, 
2002, p. 62). During these periods of 
rapid growth, broad “zones” of rapid 
bone deposition formed within croco-
dile bones. During the cool season, 
narrow “annuli,” indicative of slow 
bone growth, were deposited. Hutton 
noticed that these seasonal lamina-
tions were most numerous and distinct 
within the crocodiles’ long bones and 
within bony scutes called osteoderms 
(Figure 6).

Presumably, these seasonal lami-
nations could be used to construct 
size-versus-age growth curves for 
living crocodilians. However, a com-
plication is that the oldest laminations 
within long bones are sometimes 

“re-modeled.” This complicates the 
counting process, necessitating some 
means of estimating the number of 
older laminae that have been remod-
eled and are no longer visible within 
the long bone. This re-modeling 
process is less of an issue in reptiles 
than it is in mammals. This is one 
of the reasons that crocodilians are 
considered an ‘excellent’ choice for 
the study of morphological changes 

Figure 6. W. J. Holland sketches of overhead (left and upper right) and lateral 
(lower right) views of Deinosuchus hatcheri osteoderms. Public Domain. Wi-
kimedia Commons.
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throughout ontogeny (Cossette et al., 
2022, p. 2905).

However, Hutton noted that the 
laminae within osteoderms were also 
numerous, distinct, and were less sub-
ject to remodeling. Although it is not 
readily apparent from Figure 6 how or 
where these growth laminations are 
located, Erickson and Brochu (1999) 
seem to imply (see the caption to their 
Figure 2b) that the counted growth 
laminations are visible on the ventral 
(bottom) portions of osteoderms taken 
from the dorsal neck region. How-
ever, Figure 6 only depicts the dorsal 
(overhead) and lateral (side) views of 
an osteoderm, This is apparently the 
reason that the growth laminations are 
not evident in Figure 6.

Hutton conducted longitudinal 
studies and found that he could use 
the growth laminations within these 
anterior neck osteoderms to construct 
age-versus-length growth curves for 
crocodiles. He validated his method for 
male and non-breeding female croco-
diles with ages as high as 46 years, and 
found that his method could ‘predict’ 
lengths at a given age with no more 
than 9–15% error.

Deinosuchus Ontogenetic 
Growth Curves
Erickson and Brochu (1999) used Hut-
ton’s osteoderm method and Deinosu-
chus specimens from Texas and Mon-
tana to construct growth curves for 
Deinosuchus, five other non-gavialoid 
fossil crocodilians, the American al-
ligator Alligator mississippiensis, and 
the saltwater crocodile Crocodylus 
porosus. As Erickson and Brochu were 
not sure whether or not the Montana 
and Texas specimens were the same 
species, they designated both the 
Texas and Montana specimens as 
Deinosuchus spp. I emailed Erickson 
and Brochu, hoping to obtain their 
raw data, but I did not hear back from 
them. I reconstructed the seven fossil 

growth curves from their Figure 2a to 
the best of my ability. I had difficulty 
plotting all the data points close to 
the origin due to the overlap of the 
multiple different curves in that part 
of the chart. I also included in my chart 
the inferred VBGF from an American 
alligator catch-tag-and-release study 
(Chabreck and Joanen, 1979), to pro-
vide a comparison between extinct 
and extant crocodilians. These eight 
reconstructed growth curves are 
shown in Figure 7.

At the time Erickson and Brochu 
did their analysis, no complete Deino-
suchus fossils were available, so they 
had to use allometric relationships to 

estimate the total Deinosuchus body 
length. In extant crocodilians, head 
length is strongly correlated with total 
body length (Schwimmer, 2002, p. 47), 
and the equation

4.39 7.49TBL THL= − + 	 (4)

is sometimes used to estimate total 
body length (TBL) when total head 
length (THL) is known. In Eq. (4) TBL 
and THL are both measured in inches. 
Erickson and Brochu used an allome-
tric formula similar to that of Eq. (4) to 
estimate total body lengths of between 
8.43 and 9.10 meters for their Texas and 
Montana Deinosuchus specimens. 

Figure 7. Length-versus-age growth curves for the American alligator (Alliga-
tor mississippiensis) and multiple species of fossil crocodilians, after Figure 
2a in Erickson and Brochu (1999). Alligator image credit: Gareth Rasberry, CC 
BY-SA 3.0. https://creativecommons.org/licenses/by-sa/3.0/. Reproduced from 
Figure 10 of Hebert (2023b), used by permission of Cedarville University and 
the International Conference on Creationism. 

https://creativecommons.org/licenses/by-sa/3.0/
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From Figure 7 it seems that Deino-
suchus spp. was much larger and took 
much longer to mature than extant 
crocodilians. Although I extended 
my Alligator mississippiensis growth 
curve in Figure 7 out to an age of 51 
years to match the lengths of the two 
Deinosuchus growth curves, Erickson 
and Brochu’s VBGR curve for the 
American alligator extended only to 
25 years. Likewise, a ‘typical’ growth 
curve for extant crocodiles in Figure 
1 of Padian, Horner, and de Ricqlés 
(2004) only extends to ~27 years. The 
AnAge database (https://genomics.
senescence.info) reports that some 
crocodiles have been reported to at-
tain ages as high as 40 to 70 years, but 
these were animals living in captivity, 
not the wild. As Erickson and Brochu 
noted (1999, p. 205), “[e]xtant crocodil-
ians rarely live this long [~50 years] in 
the wild.” Thus, these growth curves 
show that Deinosuchus had a lifes-
pan significantly longer than extant 
crocodilians. A popular-level account 
(Connor, 1999) summarizing their 
research said:

Scientists have solved the mystery 
of a giant prehistoric crocodile 
which was so big that it could make 
a meal of a dinosaur.
	 Deinosuchus was five times the 
size [in weight, J. H.] of the biggest 
crocodiles alive today and research-
ers have now discovered why—it 
lived far longer than its present-day 
cousins.
	 Unlike the dinosaurs, which 
became giants by putting on weight 
quickly, Deinosuchus grew slowly 
and became gigantic simply by con-
tinuing to get bigger while living to 
a relatively great age….
	 The scientists studied the 
growth rings of Deinosuchus bones 
and found that the reptiles must 
have lived for at least 50 years, 
about 20 years more than living 
crocodiles, and considerably longer 
than the dinosaurs alive at the time.

Note that this last statement implies 
that a longevity of ~30 years is typical 
of today’s crocodilians. Although it is 
often claimed that 50 years represents 
Deinosuchus longevity, 50 years is not 
necessarily the full lifetime potential of 
Deinosuchus. Rather, 50 years is simply 
the approximate ages of these two 
Deinosuchus specimens when they died.

In passing, I do not necessarily 
agree that (large) dinosaurs grew rap-
idly. Myhrvold (2013) has criticized 
studies purporting to show that dino-
saurs grew rapidly, citing an inability 
to replicate their results, as well as 
methodological and statistical fallacies 
(see Hebert, 2023b, for a brief discus-
sion). The only two studies Myhrvold 
did not criticize implied much slower 
rates of sauropod dinosaur growth 
(Woodward, 2005; Lehman and Wood-
ward, 2008).

Are the Laminations 
Annual?
Based on their published results, main-
stream paleontologists clearly think 
growth bands in fossil crocodilians 
most likely represent yearly or season-
al variations. However, Schwimmer 
(2002) gives two reasons for question-
ing this assumption. First, mainstream 
paleontologists think the Cretaceous 
climate was quite warm with less-
pronounced seasonality (and creation-
ists would probably agree with this 
description of the pre-Flood climate). 
In such a climate, would temperature 
variations be sufficiently pronounced 
to result in annual growth bands, as 
in today’s world? Second, the growth 
curve of the Texan Deinosuchus is very 
similar to that of the Montana speci-
men, even though the Montana speci-
men apparently lived farther north, 
with presumably more pronounced 
high-latitude seasonal differences. 

Actually, the second objection is 
answered by the first. Latitudinal tem-
perature differences would have been 

less-pronounced in a warmer climate 
with less-pronounced seasons. 

As to the first objection, seasonal 
variations of some sort would still 
seem to be the most likely cause of 
the growth bands, even if some factor 
other than temperature was the true 
cause. Schwimmer suggests prey mi-
grations, wet-dry seasonal differences, 
or changes in ocean circulation or 
nutrient availability as possible causes, 
but notes that these too, could be an-
nual. He states (2002, p. 63), “At present, 
this line of reasoning [from the Deino-
suchus growth curves] is an interesting 
and reasonable argument for the size 
of Deinosuchus and its growth. There 
are no good alternative explanations 
currently proposed, and the question 
is still wide open for study.” As of this 
writing, most paleontologists still seem 
to think these growth bands are annual.

Also, in a (presumably) stable 
pre-Flood climate, one would expect 
non-seasonal variations in temperature 
or other variables to be mild, with the 
largest fluctuations resulting from 
seasonal variation. It is indeed pos-
sible that these seasonal variations 
may not have always been sufficiently 
large to stimulate annual growth rings 
in fossil crocodilians. But in that case, 
each growth band, on average, would 
represent more than one year, and the 
age estimates discussed below are too 
low. Hence, within a creationist frame-
work, the ages discussed below could 
be minimum ages, with the true ages 
being even greater.

Still Growing at  
Time of Death?
In a 2004 discussion, Padian, Horner, 
and de Ricqlés (2004, p. 560, their 
Figure 4) assume that the Montana and 
Texas specimens used to construct the 
growth curves had reached 100% of 
their adult size, which Erickson and 
Brochu (1999, p. 206) estimated at 8.43 
to 9.10 meters. However, there are 

https://genomics.senescence.info
https://genomics.senescence.info
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reasons to suspect that these Montana 
and Texas Deinosuchus specimens were 
still growing when they died. 

First, the American alligator (Alli-
gator mississippiensis) has been shown 
to exhibit determinate growth. This 
means, contrary to popular mispercep-
tion, American alligators stop growing 
before they die of natural causes. This 
was demonstrated by a 35-year cap-
ture-tag-and-release study (Wilkinson 
et al., 2016). Wilkinson et al. defined 
determinate growth (p. 843) as growth 
that continued for some time after an 
organism reached reproductive ma-
turity, but which stopped before the 
organism became senescent. Hence, 
growth of the American alligator slows 
down and ceases, with the slope of the 
growth curve “leveling off” and ap-
proaching zero prior to natural death. 
The Wilkinson et al. study included 
alligators with ages as young as 14.6 
years and as old as 68.6 years. The 
growth curves obtained by Wilkinson 
et al. (2016) implied that male alliga-
tors stopped growing at 43 years, and 
females stopped growing at 31 years.

Although not certain, it seems 
reasonable that other extant and fossil 
crocodilians would also exhibit deter-
minate growth. Wilkinson et al. (2016, 
p. 843) stated their research “adds to 
a growing list of studies suggesting 
crocodilians as a group exhibit this 
growth pattern rather than indeter-
minate growth.” They noted that 
indeterminate growth for crocodilians 
seems to have merely been assumed, 
partly because of a scarcity of data for 
the largest and oldest specimens. Yet 
a more recent study by Woodward, 
Horner, and Farlow (2011) shows that 
a kind of bone microstructure called 
an external fundamental system (EFS) is 
present in the long bones of skeletally 
mature American alligators, and it has 
also been found in the long bones of 
some dinosaur fossils. The presence 
of an EFS would be evidence that 
the Montana and Texas Deinosuchus 

specimens had stopped growing, but 
Erickson and Brochu did not mention 
or describe an EFS in their 1999 paper. 
Indeed, long bones may not have even 
been part of their two fossil samples.

The growth curves in Figure 7 seem 
to have not yet “levelled off,” which 
would indicate that Deinosuchus spp. 
was still growing at 50 years of age.

Second, within a creationist frame-
work, all animals, including crocodil-
ians, must have been originally de-
signed by God to exhibit determinate 
growth (Hebert, 2023b). In a pre-Fall 
world without any death, continuous 
growth without limit would have been 
physically untenable.

A third reason to suspect that these 
Deinosuchus specimens were still grow-
ing at time of death is that most adult 
length estimates for Deinosuchus rio-
grandensis are considerably longer than 
9 meters. Indeed, Schwimmer (2002, 
pp. 47–48) noted that a Deinosuchus 
skull from the Big Bend region of Texas, 
the same locale from which Erickson 
and Brochu obtained their Texas speci-
men, had a total head length of ~1.31 
meters (51.6 inches). Inserting this total 
head length (THL) into Eq. (4) implies 
a total body length (THL) of 382 inches, 
or 9.7 meters. Interestingly, an online 
article on the website of the journal 
Science (Schilthuizen, 1999) published 
the same month as the 1999 Erickson 
and Brochu Nature paper, states that 
Deinosuchus measured “well over 10 
meters from head to tail.”

Schwimmer (2002, p. 13) states 
that the largest Deinosuchus specimens 
were at least 11 meters, and possibly 
12 meters long. In a newspaper article, 
he was quoted as saying (Broom, 2018), 

“The most conservative [Deinosuchus 
length] estimate among my peers is 
35 feet, and the most optimistic is 45 
feet. Forty feet is a good round num-
ber.” Converting these estimates into 
meters yields a lower length estimate 
of 10.7 meters, an upper limit of 13.7 
meters, and an intermediate estimate 

of 12.2 meters. Although Schwimmer 
did not explicitly say so, this is prob-
ably a length estimate for the larger 
D. riograndensis specimens from the 
American West and Southwest, as he 
estimates the adult length of the east-
ern variety to be ~8 meters. 

Moreover, Cossette and Brochu 
(2020) strongly imply in the very 
first sentence of their abstract that 10 
meters is a minimum length estimate 
for Deinosuchus: “Deinosuchus is a lin-
eage of giant (≥10 m) Late Cretaceous 
crocodilians from North America.” 
Interestingly, in that same paper they 
cite the 1999 Erickson and Brochu pa-
per, using it as evidence that the length 
of Deinosuchus approached 10 meters, 
despite the lower original reported 
length estimate of 8.43 to 9.10 meters 
in Erickson and Brochu (1999). 

Teasing Out Additional 
Deinosuchus Ontogenetic 
Information 
If determinate growth did indeed 
characterize fossil crocodilians, none 
of the fossil crocodilians whose growth 
curves are shown in Figure 7 have yet 
reached skeletal maturity, including 
Deinosuchus spp. Again, Erickson 
and Brochu (1999) did not mention 
the observation of an EFS in any of 
the long bones belonging to the fos-
sil specimens used to construct their 
two Deinosuchus growth curves. Ap-
parently, no long bones were present 
in their fossil samples. In fact, it isn’t 
even clear what particular fossil data 
they used. The caption to Figure 2 in 
their 1999 paper states that the “speci-
men [catalog] numbers are available 
from the authors on request.” I did 
email Erickson and Brochu, hoping to 
acquire this information, but I did not 
hear back from them.

The growth curves of the other fos-
sil crocodilians shown in Figure 7 are 
probably too short to justify attempt-
ing to fit VBGFs to them. However, 
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in the case of Deinosuchus, we have a 
sufficient amount of ontogenetic data 
that we can reasonably attempt to do 
so. Given an estimated adult body 
length of ~10 meters, the Deinosuchus 
specimens whose growth curves are 
shown in Figure 7 had likely already 
achieved more than 80% of their total 
adult body length. A VBGF would give 
us a better idea of how long it would 
take D. riograndensis to reach skeletal 
maturity.

As noted earlier, Erickson and Bro-
chu (1999) did not provide their length-
versus-age data in tabular form, but I 
reconstructed their data to the best of 
my ability, as shown in Figure 7 (see 
also Figure 10 in Hebert 2023b). How-
ever, Padian, Horner, and de Ricqlés 
(2004) did include a smoothed version 
of Erickson and Brochu’s Deinosuchus 
growth curve in their Figure 1. Careful 
examination shows that the Padian et 
al. growth curves for Deinosuchus and 
‘Typical crocodiles’ do not extend all 
the way back to an age of t = 0 years. 
Their ‘Typical crocodiles’ curve begins 
at t ~ 3.5 years, and the Deinosuchus 
curve begins at t ~ 2 years. Padian et 
al. probably truncated their smoothed 
curves because of the inability of a 
VBGF to accurately model the inflec-
tion in the growth curves at the earliest 
states of ontogeny, with ages close to 
t = 0. 

They did not provide VBGF equa-
tions for these two smoothed curves, 
but it is possible to learn them. I was 
able to reproduce their smoothed 
curves by carefully reading off their 
Figure 1 length and age values that 
were, with three exceptions, equally 
spaced at five-year intervals. The rea-
son for the exceptions is that I made 
sure to include the ‘end points’ of 
their smoothed curves, which did not 
always fall on even multiples of five 
years. Seven data points were used 
to re-construct the ‘Typical crocodile’ 
growth curve, and eleven data points 
were used to re-construct the Deinosu-

chus growth curve (see Tables I and II). 
I then used the IDL function mpfitexpr.
pro (Markwardt, 2009) to perform a 
nonlinear least squares regression to 
obtain best-fit VBGFs for these two 
curves. 

I should note that here I am not 
attempting to find the best-fitting 
smoothed curve to the raw Deino-
suchus data in Erickson and Brochu 
(1999). Rather, I am simply taking 
Padian et al.’s published 2004 curve 
at face value and trying to find the 
equation that describes it. Obviously, 
they thought their smoothed curve 
was reasonable, or they would not 
have published it. I just want to find 
the equation of this curve in order to 
estimate how long, based on the as-
sumption of determinate growth, it 
would take an “average” Deinosuchus 
to reach skeletal maturity.

This method requires a specified 
functional form, trial values for the 
parameters to be found, and estimated 
errors (one standard deviation) in 
the dependent variable values. When 
finding the overall best fit, the method 
gives greater weight to data points 
with smaller uncertainties. Because I 
am only attempting to reproduce the 
two smoothed curves from Figure 1 
in Padian et al., I assumed equal uncer-
tainty in each data point, rather than 
the 15% length error estimated by Hut-
ton (1986). This is because the error in 
this exercise is not the uncertainty in an 
allometric length estimate. Rather, it is 
the uncertainty in reading data points 
off an already-published plot. Since it 
is presumably equally difficult for me 
to read one data point off Padian et al.’s 
Figure 1 as it is any other data point, I 
assumed equal uncertainty in all the 
data points. Since I was reasonably, but 
not absolutely, confident that I could 
read data points to within a precision 
of 0.10 meters, I took the 2-sigma es-
timated uncertainty to be 0.10 meters, 
with the corresponding 1-sigma error 
of 0.05 meters.

All data values and trial parameters 
were inputted as double-precision.

For the ‘Typical crocodile’ curve, I 
used starting values of L∞ = 4.0 meters, 
k = 0.1 years-1, and t0 = -0.5 years. In 
five iterations, the code converged to 
values of L∞ = 4.183 meters, k = 0.0937 
years-1, and t0 = -0.4957 years.

Table I. Reconstructed age and length 
values from the smoothed ‘Typical 
crocodile’ growth curve shown in 
Figure 1 in Padian, Horner, and de 
Ricqlès (2004).

Age  
(Years)

Length 
(meters)

3.5 1.3

5 1.7

10 2.6

15 3.2

20 3.6

25 3.8

27 3.85

Table II. Reconstructed age and 
length values from the smoothed 
Deinosuchus growth curve shown in 
Figure 1 in Padian, Horner, and de 
Ricqlès (2004).

Age  
(Years)

Length 
(meters)

2 0.55

5 1.9

10 3.4

15 4.4

20 5.3

25 6.05

30 6.7

35 7.1

40 7.7

45 8.0

50 8.4
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For the Deinosuchus growth curve, 
I used starting trial values of L∞ = 9.50 
meters, k = 0.05 years-1, and t0 = -0.50 
years. Within six iterations, the code 
converged to best-fit VBGF values of L∞ 

= 9.449 meters, k = 0.0418 years-1, and t0 
= 0.0512 years. Given that Deinosuchus 
surely had a positive body length at 
hatching, t0 should technically be a 
negative value. However, this issue is 
moot, since we used only age values of 
2 years or greater in our fitting. Also, it 
may seem odd that the fitted values of 
t0 imply that the gestation time for the 
giant Deinosuchus (0.051years) is actu-
ally less than that of an extant smaller 
‘Typical crocodile’ (0.496 years), but 
this too is likely due to our exclusion 
of data near t = 0.

I also experimented with other 
starting values and constraints, such 
as minimum allowed final lengths of 
10 and 11 meters. The result shown in 

Figure 8 is the most conservative result, 
having the smallest value of L∞ and the 
shortest time to reach skeletal maturity.

In Figure 8, I have overlaid my 
reconstructed smoothed Deinosuchus 
and ‘Typical crocodiles’ growth curves 
on top of my reconstructed Deinosu-
chus data from Figure 7. Note that the 
Deinosuchus growth curve does a good 
job of matching the reconstructed data 
and ‘splitting the difference’ between 
the Montana and Texas data sets, even 
though they were both obtained from 
the smoothed curve in Figure 1 in 
Padian, Horner, and de Ricqlés (2004) 
and not from ‘raw’ data in Erickson and 
Brochu’s Figure 2.

Implications of Their 
Smoothed Growth Curve
The smoothed growth curve of Padian, 
Horner, and de Ricqlés (2004), under 

the assumption of determinate growth 
described by a VGBF, implies that 
Deinosuchus probably took considerably 
longer than 50 years to reach skeletal 
maturity. As noted earlier, one could 
define tmature as the age at which the 
slope of the growth curve becomes 
arbitrarily small. If one defines this 
as the age at which growth drops to 
less than 1 cm per year, the implied 
age of Deinosuchus skeletal maturity 
is 89 years. If one defines it as the age 
at which growth drops to less than 1 
mm per year, then it is 144 years (!). 
Some papers in the technical literature 
(Taylor, 1958; Natanson et al., 2006) 
define “longevity” as the age at which 
an organism typically reaches 95% of 
its final adult body length. This defini-
tion doesn’t really make sense to me, as 
longevity, as most people understand 
it, can greatly exceed the time to reach 
maturity. In any case, according to this 
definition, Deinosuchus spp. reached 
maturity at 72 years.

This smoothed curve gives an ad-
ditional reason to suspect that growth 
had not yet ceased at 50 years of age. 
The dashed black line in Figure 8 im-
plies a growth rate of just under 5 cm 
per year at age 50. Would growth then 
completely stop at age 51, or is it more 
likely that growth would continue, but 
at a decelerated rate, until the growth 
rate became negligible?

Thus, Padian et al.’s (2004) smoothed 
Deinosuchus growth curve could imply 
that Deinosuchus age at skeletal matu-
rity was ~70 years, or greater. How-
ever, it’s not possible to say too much 
beyond this, as the informal nature of 
the smoothed curve in Padian, Horner, 
and de Ricqlés (2004) makes a rigor-
ous statistical analysis impossible. A 
more rigorous statistical analysis of the 
two original Deinosuchus spp. curves 
in Figures 7 and 8 might be possible. 
However, such an analysis is compli-
cated by the fact that the data points in 
each of the two curves don’t meet the 
requirements for a ‘simple’ non-linear 

Figure 8. A smoothed von Bertalanffy growth curve for ‘Typical crocodiles’ (solid 
and dashed gray line) and for Deinosuchus spp. (solid and dashed black line). 
The smoothed Deinosuchus growth curve fits the reconstructed Deinosuchus 
length-versus-age data (black triangles and diamonds) quite well, despite be-
ing derived from Figure 1 in Padian, Horner, and de Ricqlés (2004), rather than 
Figure 2a in Erickson and Brochu (1999).
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regression. For instance, attempting 
to fit a VBGF to the Texas Deinosuchus 
data (triangles) in Figures 7 and 8 will 
result in residuals that are consistently 
positive for one part of the VBGF curve 
and consistently negative for another 
part of the curve. The same will be 
true for the Montana Deinosuchus data 
(diamonds) in Figures 7 and 8. 

Nevertheless, because longevity 
studies have shown a positive corre-
lation between greater longevity and 
larger adult body sizes and greater 
ages at maturation, these Deinosuchus 
growth curves constitute both direct 
and indirect evidence that Deinosuchus 
longevity was considerably greater 
than that of today’s crocodilians. 

Ontogenetic Growth 
Inferences for  
Sarcosuchus imperator
Sereno et al. (2001) performed a similar 
study using Lower Cretaceous S. im-
perator fossils from the Sahara. Because 
no complete S. imperator fossil was 
available, they used skull lengths of 
the extant saltwater crocodile (Croco-
dylus porosus) and the gharial (Gavialis 
gangeticus) to estimate the total body 
length of S. imperator, since “[i]n ex-
tant crocodilians, skull and total body 
lengths of subadult and adult individu-
als are strongly correlated and show 
negligible sexual variation” (Sereno, 
2001, p. 1517). Their plot of C. porosus 
and G. gangeticus total body lengths 
against skull lengths showed that, for 
a given skull length, body lengths fell 
within a narrow range of values. Their 
allometric regression (see their Figure 
4B) implied that the S. imperator’s skull 
length of 1.6 meters would be accom-
panied by a total body length of about 
11.8 meters. Their length estimate of 
11–12 meters was later revised down-
ward to between 9 and 9.5 meters by 
O’Brien et al. (2019). 

Sereno et al. counted about 40 (pre-
sumably annual) growth rings within 

the trunk osteoderms of a subadult S. 
imperator specimen whose total length 
was estimated to be about 80% of this 
total adult length. A femur was present 
in the fossil material, but Sereno et al. 
did not mention an external funda-
mental system (EFS). He graciously 
responded to an email question asking 
about the possible presence of an EFS. 
He said that not many S. imperator fe-
murs were even available that would 
enable a check for an EFS. He said that 
he and his team only used scutes to 
estimate ages for their specimens.

Although they did not include an 
ontogenetic growth curve, they esti-
mated that S. imperator would have 
taken 50–60 years to reach adulthood 
(Sereno et al., 2001, p. 1518):

Thin sections of trunk osteoderms 
from a subadult individual (80% of 
maximum adult size) show about 
40 annual growth rings or lines of 
arrested growth. This count sug-
gests that a maximum adult size 
was achieved only after a duration 
of 50 to 60 years. 

Note that Sereno et al. seem to have 
here assumed that 20% or so of the 
total growth time would be needed 
for S. imperator to attain the last 20% 
of adult body length. But this is very 
likely not the case. We can use Figure 8, 
despite its somewhat tentative nature, 
to see why. 

As noted earlier, the adult Deinosu-
chus body length estimate L∞ in Figure 
8 is 9.449 meters. 80% of this final 
length is 7.559 meters. Inspection of 
Figure 8 and insertion of the fitted pa-
rameter values into Eq. (1) reveal that 
a length of 7.559 meters is attained at 
an age of 39 years. A nearly full-grown 
body length that is 99% of L∞ is 9.354 
meters. Also from Figure 8 and Eq. (1) 
it can be shown that a length of 9.354 
meters is not attained until an age of 
110 years. Thus the time required for 
Deinosuchus to attain nearly the entire 
fraction of its remaining 20% of adult 
body length is 110 – 39 = 71 years, not 

10 or 20 years! Because of the shape of 
the von Bertalanffy growth curve, one 
cannot safely assume that the time for 
either Deinosuchus or S. imperator to 
attain the last 20% of its adult body 
length is simply 20% of the total 
growth time. Doing so could greatly 
underestimate the true ages at skeletal 
maturity tmature.

Sereno et al. (2001, p. 1518) com-
mented:

Because extant crocodilians do not 
actively grow or typically survive 
this long in the wild (16, 23), S. im-
perator appears to have achieved its 
enormous body size by extending 
the duration of rapid growth as 
has been shown to be the case in 
the giant crocodylian Deinosuchus 
(20), rather than accelerating the 
rate of bone deposition. [footnotes 
in original]

In summary, evolutionary paleon-
tologists estimate that Deinosuchus took 
about 50 years, and S. imperator took at 
least 50–60 years, to reach adulthood. 
However, these are likely underes-
timates, in light of the evidence for 
crocodilian determinate growth and 
the trajectory implied by the smoothed 
Deinosuchus curve in Figure 8. 

Moreover, these giant crocodilians 
perished in the Flood. Hence, there 
is no reason that creationists should 
naively assume that 50–60 years rep-
resents the true longevity potential of 
these animals. Rather, these are just 
their ages at time of death. Because of 
the positive correlations between total 
longevity and body mass and between 
total longevity and time to adulthood 
discussed earlier, the large body sizes 
and extended growth intervals of these 
crocodilians are indirect evidences of 
great longevity. 

Comparison with  
Extant Crocodilians
Both Deinosuchus and S. imperator had 
noticeable anatomical differences from 
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extant crocodilians. Hence, they may 
not have belonged to the same Genesis 
kind or kinds as extant crocodilians. 
Indeed, creationists are still attempting 
to determine the number of original 
created crocodilian kinds (Hennigan, 
2014; Cserháti, 2023).

 However, their growth curves can 
perhaps tell us something about the 
ontogenies and longevities of other 
giant fossil crocodilians compared to 
extant ones. The estimated lengths of 
five giant fossil crocodilians, as well 
as the extant saltwater crocodile, are 
shown in Figure 9.

Purussaurus is a genus of giant cai-
mans (Aureliano et al. 2015; Paiva et al., 
2022) whose fossils have been found in 
Miocene deposits in Peru and Brazil. 
The largest specimen, P. brasiliensis, 
is thought to rival D. riograndensis in 
size and is estimated to have had the 
strongest bite force of any animal that 
ever lived. 

Gryposuchus croizati is an extinct gi-
ant gavialid or gharial (Riff and Agui
lera, 2008; Cidade et al., 2017). The fos-

sils of both have been found in Miocene 
deposits in South America. Another 
giant fossil gharial (not depicted in 
Figure 10) is the Rhamposuchus, whose 
fossils are found in Pliocene deposits 
in India and Pakistan.

Euthecodon was very similar to a 
gharial in appearance; indeed the first 
remains from Ethiopia described by 
Joleaud (1920) were initially thought 
to belong to a false gharial. Its fossils 
are found in Miocene deposits in Africa, 
particularly Tunisia (Pickford, 2000; 
Agrasar, 2003). Evolutionists claim 
that the resemblance to living gharials 
is only superficial, and that the long 
snout evolved independently multiple 
times due to convergent evolution! The 
largest specimen, E. brumpti, was also 
a giant crocodilian.

Regardless of whether evolution-
ary scientists regard extant gharials or 
caimans as related to the giant gharials 
or caimans of the past, such ancestor-
descendant relationships are very 
likely within a creationist framework. 
Indeed, even non-creationist authors 

have noticed that evolutionists tend to 
inflate the number of genera or species 
by failing to consider the possibility 
that differences in body sizes might 
have an environmental, rather than 
a genetic cause. Despite his strongly 
anti-Christian bias, author Vine De-
loria, Jr. (1997, p. 156) astutely noted

The problem with orthodox in-
terpretation of the relationship of 
the megafauna to creatures of our 
present size is that most scientists 
have looked for genetic change, as 
the quotation by Loren Eiseley 
above demonstrates. They have 
therefore constructed a large besti-
ary of megafauna, and dinosaurs 
perhaps, which have no ancestors 
and no descendants. Instead of 
grouping animals by similarity of 
form and considering that they may 
represent a single species varying 
its size in accordance with the man-
ner in which they were organically 
stimulated to grow, they have cre-
ated all kinds of species.

Yes, it is true that in today’s world 
growth trajectories and final adult 
body sizes for terrestrial vertebrates 
are strongly determined by genetics, 
with environmental effects playing 
a relatively minor role (Wilkinson et 
al., 2016). But evolutionists are fail-
ing to take into account the effects of 
truly radical environmental changes 
at the time of the Flood, and possibly 
afterward. Creationists should not be 
afraid to make reasonable comparisons 
between different-sized creatures with 
very similar morphologies, even if evo-
lutionists have assigned them to differ-
ent genera. In a creationist framework, 
Gryposuchus croizati, and Rhamposuchus 
likely belong to the same Genesis kind 
as extant gharials, and this may be 
true for Euthecodon brumpti, as well. 
Likewise, Purussaurus brasiliensis may 
belong to the same Genesis kind as 
extant caimans.

To the best of my knowledge, we 
don’t currently have ontogenetic 

Figure 9. Length comparisons of five fossil and one extant crocodilian. Image 
credit: Smokeybjb. CC BY-SA 3.0. https://creativecommons.org/licenses/by-
sa/3.0/.

https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
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growth data for giant fossil gharials 
or caimans. However, in light of their 
giant crocodilian body forms, it is 
reasonable to assume that they had 
ontogenetic growth patterns similar 
to D. riograndensis and S. imperator. In 
that case, they too, would have been 
experiencing delayed maturation, 
which could be indirect evidence of 
greater longevity compared to their 
likely descendants, the extant gharials 
and caimans.  

Implications for the  
Location of the Flood/ 
Post-Flood Boundary
Deinosuchus riograndensis and Sarco-
suchus imperator fossils are found in 
Cretaceous strata, which, by definition, 
are stratigraphically located below the 
K-Pg (or K-T) boundary. Virtually all 
creationists would accept these fos-
sils as dating from the Genesis Flood. 
Hence, Deinosuchus and S. imperator 
fossils represent creatures that were 
living in the pre-Flood world. These 
crocodilians grew very large and ap-
parently took a long time to reach 
skeletal maturity. 

Extant crocodilians may not nec-
essarily belong to the same Genesis 
‘kind’ or ‘kinds’ as S. imperator and 
Deinosuchus. However, other giant 
fossil crocodilians, with body sizes 
comparable to those of Deinosuchus 
and S. imperator (Figure 9), are very 
similar to some extant crocodilians. 
Extant gharials could be descended 
from Gryposuchus croizati, Rhamposu-
chus, and possibly Euthecodon brumpti. 
Likewise, extant caimans may be de-
scended from Purussaurus brasiliensis. 
Hence, these fossil crocodilians could 
be larger, longer-lived representations 
of these extant crocodilian kinds. In 
that case, they too constitute additional 
evidence of extreme animal longevity 
in the pre-Flood animal world.

It should be noted that the fossils 
of these other giant crocodilians, such 

as P. brasiliensis, Rhamposuchus, G. 
croizati, and E. brumpti, are found in 
Pliocene and Miocene strata, which 
are stratigraphically above the K-Pg 
boundary. I concur with Baumgard-
ner (Oard, 2002), Oard (Oard, 2013), 
Clarey, Werner, and Tomkins (2022), 
and Clarey and Werner (2023) that 
evidence for a ‘high’ Flood/post-Flood 
boundary, generally at or above the 
Mid-Pleistocene (Holt, 1996) is over-
whelming. In that case, these other fossil 
crocodilians also date from the Flood. 
If greater longevity was the norm in 
the pre-Flood animal kingdom, and if 
larger body masses do indeed gener-
ally correlate with greater longevity, 
it would make sense that these other 
fossil crocodilians, living in the same 
pre-Flood world as Deinosuchus and 
S. imperator, would have comparable 
giant body sizes, despite being found 
in different strata. Thus, the similar 
body sizes of giant fossil crocodilians, 
found in strata both above and below 
the K-Pg boundary, may suggest that 
they all grew under similar environ-
mental conditions, conditions which 
changed drastically at the Flood. Since 
the Cretaceous giant fossil crocodilians 
are from the Flood, it seems reasonable 
that the Miocene and Pliocene giant 
fossil crocodilians would date from 
the Flood, as well.

Final Comments
This paper adds to a growing body 
of direct and indirect fossil evidence 
for greater animal longevity in the 
pre-Flood and immediate post-Flood 
worlds. Preliminary lines of evidence 
were presented in Hebert (2023b), and 
subsequent papers have elaborated 
on these arguments. Growth curves 
of fossil Crassostrea oysters provide 
direct evidence of greater longevity 
compared to extant Crassostrea oysters 
(Hebert, Overman, and Sherwin, 2024). 
These same growth curves show evi-
dence of delayed maturation and larger 

body sizes, which have been shown to 
be associated with greater longevity 
in living creatures. Moreover, fossil 
bivalves from Antarctica also show 
evidence for very long lifespans (He-
bert, 2023b), a topic I hope to discuss in 
more depth in a future paper. Likewise, 
numerous fossil sharks show evidence 
of giantism and delayed maturation 
(Hebert, 2024a). As discussed in Hebert 
(2023b), some fossil birds show evi-
dence of delayed maturation, although 
this needs to be explored in more depth 
before a strong claim can be made. 
Also, an apparently worldwide dimi-
nution in mammal body sizes at the 
end of the Pleistocene could be indirect 
evidence of decreasing longevity at the 
end of the post-Flood Ice Age (Hebert, 
2023a, Hebert, 2024b). Also, main-
stream paleontologists have recently 
found evidence for “surprisingly long” 
(Baisas 2024) lifespans in the small 
Jurassic mammals Morganucodon and 
Kuehneotherium (Newham et al., 2020). 
Subsequent research has revealed long 
lifespans (for their body sizes) for five 
additional small Jurassic mammals, as 
well as evidence of delayed maturation 
in four such mammals (Panciroli et 
al., 2024, Newham et al., 2024, Hebert, 
2024c). I strongly encourage other cre-
ation researchers to “be on the lookout” 
for additional possible fossil evidence 
of greater longevity in the pre-Flood 
world.
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